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TH-OR001

Dapagliflozin Reduces Albuminuria Over 2 Years in Diabetic Patients
with Renal Impairment Bergur V. Stefansson,’ Paola Fioretto,! Eva K.A.
Johnsson,? Valerie A. Cain,® David Sjostrom.? 'Univ of Padova, Italy,; AZ,
Molndal, Sweden; *AZ, Wilmington.

Background: Pooled clinical data has shown reductions in albuminuria during
dapagliflozin (DAPA) treatment. This analysis explored the long term effect of DAPA on
albuminuria and renal safety.

Methods: This is a post hoc analysis of patients with CKD3 and albuminuria (*30 mg/g)
from study NCT00663260. Percent change in urinary albumin:creatinine ratio (UACR) was
evaluated up to 104 weeks. At baseline 57 placebo (PBO), 53 DAPA 5 mg and 56 DAPA
10 mg patients were identified.

Results: The baseline (BL) median (range) values for UACR, mg/g, were PBO: 180
(30 to 9262), DAPA 5 mg: 397 (31 to 4970) and DAPA 10 mg: 179 (32 to 4792). The
corresponding mean (SD) values for eGFR, mL/min/1.73 m?, were: 45.1 (9.37), 43.9
(8.96) and 44.1 (11.1), respectively. A reduction in UACR was already evident at Week 1.
At 104 weeks the mean (95% CI) PBO-corrected reduction in UACR was —44% (-71, 9.0)
and —57% (=77, —20) for DAPA 5 and 10 mg, respectively. After adjusting for changes in
blood pressure, HbA1c and eGFR, the reductions were largely maintained. During the 104
week study period 7% of PBO patients regressed to normoalbuminuria, the corresponding
numbers for DAPA 5 and 10 mg were 19 and 18%, respectively. After a transient decrease
in eGFR in DAPA-treated patients, the DAPA 5 and 10 mg groups showed PBO-corrected
104 week changes of 2.1 (—1.3, 5.5) and —0.7 (4.0, 2.6) mL/min/1.73 m? Renal adverse
events (AEs) were more common in DAPA 10 mg treated subjects (10.7%) than in DAPA
5mg(1.9%) or PBO treated (3.5%) subjects, many were due to increased creatinine. There
was no increase in serious AEs related to renal impairment in the DAPA 10 mg group (1.8%)
compared with the PBO group (1.8%).

Conclusions: Dapagliflozin reduces UACR for up to 2 years in subjects with CKD3,
without increases in serious renal AEs. The UACR reduction remained present after
adjustments for changes in blood pressure, HbAlc and eGFR, indicating a direct renal
effect independent of changes in these variables.

Funding: Pharmaceutical Company Support - AstraZeneca

TH-OR002

Structural Predictors of Loss of Renal Function in Type 2 Diabetes
Gudeta D. Fufaa,! E. Jennifer Weil,! Kevin V. Lemley,> William Knowler,'
Frank C. Brosius,® Berne Yee,* Michael Mauer,’ Robert G. Nelson.! 'NIDDK;
2Univ of Southern California; *Univ of Michigan; *Southwest Kidney Inst;
*Univ of Minnesota.

Background: Diabetes is the leading cause of kidney failure in the US, but the early
structural determinants of renal function loss in type 2 diabetes are poorly defined. We
examined the association between morphometrically-determined renal structural variables
and renal function loss in 111 Pima Indians with type 2 diabetes who volunteered for a
research kidney biopsy and for annual measurement of glomerular filtration rate (GFR,
iothalamate).

Methods: Renal function loss was defined as >40% loss of GFR from baseline.
Associations with renal function loss were evaluated by Cox proportional-hazards
regression. Hazard ratios (HR) were reported per 1 SD increment for each morphometric
variable.

Results: Of the 111 participants (82% women, baseline mean age 46 years, diabetes
duration 16 years, HbAlc 9.4%, GFR 147 ml/min, and median albumin/creatinine ratio
[ACR] 41 mg/g), 51 (46%) developed renal function loss during a median follow-up of
6.6 years (IQR=3.1-9.0). Higher mesangial fractional volume (HR=2.33, 95% CI 1.63-
3.33), percent global sclerosis (HR=1.57, 95% CI 1.18-2.09), non-podocyte cell number
per glomerulus (HR=1.49, 95% CI 1.08-2.05), GBM width (HR=1.45, 95% CI 1.04-2.04),
lower glomerular filtration surface density (HR=0.61, 95% CI 0.41-0.93), and reduced
endothelial fenestrations (HR=0.67, 95% CI 0.47-0.94) were each associated with loss
of renal function after adjustment for baseline age, sex, duration of diabetes, HbAlc and
GFR. Although power was reduced when 14 participants with baseline GFR <90 ml/min
were excluded from the analysis, baseline structure still predicted renal function loss.

Conclusions: Quantitative measures of glomerular structure predict loss of renal
function in type 2 diabetes.

Funding: NIDDK Support

TH-OR003

Mitotic Catastrophe in Diabetic Nephropathy Masanori Hara,' Helen Liapis.?
'Dept of Pediatrics, Yoshida Hospital, Tsubame, Niigata, Japan; *Nephropath,
Little Rock, AR.

Background: Podocytopenia is involved in the progression of diabetic nephropathy.
Apoptosis is thought to be a major mechanism for loss of podocytes. However, apoptotic
podocytes (Podo) are not seen in renal biopsy specimens with diabetes. Instead mitotic
catastrophe (MC) is a newly recognized form of podocyte death characterized by Podo
multinucleation, aberrant mitotic spindles and micronucleoli. Because injured podocytes
may die and released in the urine, in this study we sought to quantitate MC in urine samples
from diabetic patients.

Methods: Urine samples from patients with diabetes type 2 (n=41, microalbuminuria
8, macroalbuminuria 33) were used. All samples were evaluated for the presence of urinary
Podo by immunofluorescence (IF) using anti-podocalyxin (PCX) antibody and the only
PCX positive Podo (PCX-podo) were selected for further immunohistochemical study.

Biomarkers and Treatment Targets in Diabetic Nephropathy
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Urine sediments were double or triple stained by IF using antibodies against various
podocyte antigens such as 1) PCX, nephrin, podocine and GLEPP1 (podocyte markers), 2)
macrophages, and panleucocytes (leucocyte markers), 3) cytokeratin 8 (parietal epithelial
marker), 4) Annexin V, cleaved caspase-3 and Tunel assay (apoptosis markers), and 5)
phosphorylated vimentin (cell mitosis marker). Nucleus was stained with hematoxylin
or DAPI.

Results: The PCX-podo showed various nuclear morphology such as 1) mononucleated,
normal shape (8.7%), 2) mononucleated, large and abnormal shape (3.8 %), 3)
multinucleated with or without micronucleoli (40.2%) 4) single nucleus and fragmented
nuclei (10.9%) and 5) numerous fragmented nuclei (31.0%). We considered 2) and 3) as
definitive MC, and 4) and 5) suspected MC. Apoptotic bodies were not found. 50% of
PCX-podo were positve for GLEPP 1, while none of PCX-podo were positive for nephrin
and podocine. None of PCX-podo were positive for leucocyte and parietal epithelial cell
markers, annexin V, cleaved caspase-3 and Tunel assay. 10 % of PCX-podo were positive
for phosphorylated vimentin.

Conclusions: Urine from diabetic patients contains a significant number of urinary
Podo with MC and no Podos with apoptotic bodies. Our results indicate that the majority
of urine podocytes in diabetic patients may be due to MC and not to apoptosis.

TH-OR004

Advanced Glycation End Products Predict Loss of Renal Function
and Correlate with Diabetic Nephropathy Lesions in Type 2 Diabetes
Pierre Jean Saulnier,! Kevin M. Wheelock,! William Knowler,! Robert G.
Nelson,' Paul James Beisswenger,” Scott K. Howell.> 'NIDDK, *PreventAGE
Healthcare.

Background: We examined the associations of serum advanced glycation end-products
(AGESs) with loss of renal function and with the structural lesions of diabetic nephropathy
in a post-hoc analysis of a clinical trial of renoprotection with losartan in Pima Indians
with type 2 diabetes (ClinicalTrials.gov number, NCT00340678).

Methods: Free AGEs were measured at baseline in 168 subjects by LC triple quadrupole
mass spectrometry. Glomerular filtration rate (GFR, iothalamate) was measured annually,
and kidney biopsies were performed in 109 of the subjects 6 years later. Loss of renal
function was defined as >40% loss of GFR from baseline. Multivariable associations
between AGEs and loss of renal function were examined by Cox proportional-hazards
regression, and between AGEs and morphometric variables by linear regression, after
adjustment for age, sex, diabetes duration, HbAlc, treatment, albumin/creatinine ratio
(ACR), and GFR. Hazard ratios (HR) were reported per doubling for each AGE. Linear
regression results were reported as the difference in the structural measurement in SD
units per doubling of AGE.

Results: Of the 168 subjects (73% women, mean age 41+11 years, diabetes duration
1146 years, HbAlc 9.2+2.3%, median GFR=165 ml/min(IQR=135-190), and median
ACR=31 mg/g (IQR=14-76)), 104 (62%) lost >40% of their renal function during a
median follow-up of 8.0 years (IQR=4.9-13.1). After multivariable adjustment, higher
concentrations of carboxyethyllysine (CEL) and methylglyoxal hydroimidazolones (MGH1)
were associated with loss of renal function (HR for CEL=1.7, 95% CI 1.1-2.5; HR for
MGH1=1.3,95% CI 1.1-1.7). MGH1 ($=0.23, P=0.018) and CEL (3=0.36, P=0.033) were
also positively associated with mesangial fractional volume, and MGH1 (B=-0.27, P=0.009)
and 3DG hydroimidazolone (3DGH) (B=-0.27, P=0.047) were inversely associated with
total filtration surface per glomerulus.

Conclusions: Higher baseline dicarbonyl-derived AGEs are associated with loss of
renal function and its structural correlates, including increased mesangial fractional volume
and the corresponding loss of total filtration surface per glomerulus.

Funding: NIDDK Support

TH-OR005

Serum Amyloid A and Increased Risk of End-Stage Renal Disease and
Death in Diabetic Kidney Disease Brad Dieter,' Sterling Mcpherson,”? Maryam
Afkarian,’ Ian H. De Boer,> Rajnish Mehrotra,® Rick L. Meek,* Katherine R.
Tuttle."® !Providence Health Care, Spokane, WA, *Washington State Univ,
Spokane, WA, 3Univ of Washington, Seattle, WA.

Background: Serum amyloid A (SAA) activates inflammation and apoptosis in kidney
cells. SAA is also increased in the blood, urine, and kidneys of mice and people with DKD.
The objective of this study was to determine if SAA adds to risk prediction models for
death and end-stage renal disease (ESRD) in DKD.

Methods: Serum SAA was measured in a longitudinal cohort with type 2 diabetes
and prevalent DKD, defined by urine protein-to-creatinine ratio >0.5 g/g (n=135). Cox-
proportional hazard models tested whether SAA was associated with a composite primary
outcome of death and ESRD, adjusting for age, sex, race, hemoglobin Alc, diabetes
duration, body mass index, renin-angiotensin system inhibitor use, systolic and diastolic
blood pressure, albuminuria and estimated glomerular filtration rate (¢GFR). Improvement
in risk prediction was assessed by receiver-operating curves (ROC), goodness-of-fit, and
Akaike’s Information Criterion (AIC).

Results: Participants were 73% Mexican-American (99/135) with mean (SD) age of
57 (7.4) years, 55% male (75/135), mean eGFR 56 (22) ml/min/1.73m?, and median (IQR)
urine albumin-to-creatinine of 1.9 (0.7-3.9) g/g. The incident rate for the primary outcome
was 44 % (60/135). Risk of the composite primary outcome was higher in the 3" tertile
of SAA (>1.0 ug/ml) compared to the 1% tertile (<0.55 ug/ml): adjusted HR=3.7, 95 % CI
1.7-8.3, p<0.001. The risk of death was markedly increased in the 3" versus 1* tertile of
SAA: adjusted HR 8.2, 95% CI 2.7-24.2, p<0.001. The C-statistic, generated from ROC
curves, improved predictive ability of the model for the primary outcome (0.71 and 0.74,
without versus with SAA). Goodness-of-fit and AIC also improved with inclusion of SAA.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.
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Conclusions: In DKD, higher serumSAA concentration is associated with increased
risk of death and ESRD. SAA improves risk prediction when added to traditional risk
factors. SAA is a candidate biomarker that may advance DKD risk assessment and is a
potential therapeutic target.

Funding: Private Foundation Support

TH-OR006

Biomarkers of Early Decline in Renal Function: A Translational Study
in Type 2 Diabetes Jennifer W. Xu,' Carla Cavallin,' Sona Haku,'? Michael
S. Simonson.! 'Nephrology and Hypertension, Univ Hospitals Case Medical
Center and CWRU School of Medicine, Cleveland, OH; *Dept of Medical
Science and Cardiorenal Medicine, Yokohama City Univ Graduate School of
Medicine, Yokohama, Japan.

Background: Kidney disease in type 2 diabetes (DKD) is the leading cause of end-stage
renal disease. Early detection and treatment of DKD can prevent or slow progression to
end-stage disease, but identifying early decline in renal function can be problematic because
albuminuria is insensitive. In a Phase I preclinical exploratory study we measured the
performance of candidate biomarkers from mouse models of early renal function decline.

Methods: Patients with type 2 diabetes (median baseline eGFR = 80.3 + 29.5 ml/
min/1.73m?) were recruited into training (n=56) and independent, non-overlapping test
(n=37) groups. Biomarkers were measured in spot urine collections by ELISA, and
performance was assessed as area under the receiver operating characteristic curve (AUC)
with adjustment for clinical covariates of DKD.

Results: For classifying participants with baseline early renal function decline (¢GFR 90
—60) vs normal function (i.e., >90), the highest performing biomarkers were: transforming
growth factor b (TGFb, AUC + SD, 0.827 + 0.070), interleukin-6 (IL-6, 0.815 + 0.065)
and endothelin-1 (ET-1, 0.720 + 0.082; all P < 0.01 compared to ACR, 0.465 + 0.093 and
angiotensinogen 0.465 + 0.090). Performance was validated in the independent test group.
AUCs were unchanged after multivariate adjustment for age, sex, race, duration of diabetes,
HbAlc, hypertension, cardiovascular disease, body mass index, and use of angiotensin
converting enzyme inhibitors or receptor blockers. In participants with eGFR 90 — 60 at
baseline, TGFb, IL-6 and ET-1 predicted a composite renal outcome at 5 years (eGFR <
60 OR ESRD) better than ACR (0.769 + 0.105, 0.690 + 0.128, and 0.793 £ 0.091, all P <
0.05 versus ACR, 0.520 +0.119).

Conclusions: Urine levels of TGFb, IL-6 or ET-1 may identify patients with early
renal function decline and aid development of novel therapeutics.

Funding: Other NIH Support - RO1DK096549

TH-OR007

Primary Prevention of Albuminuria Using Renin-Angiotensin-System
Inhibitors in Patients with Type 2 Diabetes: A Systematic Review
and Meta-Analysis Frederik 1. Persson,' Bianca Hemmingsen,?> Morten
Lindhardt,' Peter Rossing,'** Hans-Henrik Parving.>® ‘Steno Diabetes Center,
Gentofte, Denmark; *Copenhangen Trial Unit, Copenhagen Univ Hospital,
Copenhagen, Denmark,; SHEALTH, Univ of Aarhus, Aarhus, Denmark; *Novo
Nordisk Foundation for Basic and Metabolic Research, Univ of Copenhagen,
Copenhagen, Denmark; *Dept of Medical Endocrinology, Rigshospitalet,
Copenhagen Univ Hospital, Copenhagen, Denmark.

Background: Early prevention of diabetic nephropathy by way of blocking the renin
angiotensin system (RAS) in patients with normoalbuminuria seems rational, but trials have
so far shown conflicting results. The present meta-analysis was undertaken to investigate if
such treatment can prevent development of microalbuminuria and also to assess whether
available trials can provide sufficient information for such conclusions.

Methods: We searched MEDLINE, EMBASE and the Cochrane Library for double-
masked randomised controlled trials, with a population of patients with type 2 diabetes
and normoalbuminuria, comparing angiotensin enzyme inhibitors (ACEi) or angiotensin
receptor blockers (ARB) to placebo. At least one year of follow-up was considered
reasonable for the development of micro- or macroalbuminuria, and studies had to have
at least 50 participants in each arm. Random and fixed effect models were performed as
well as trial sequential analysis.

Results: Six trials were identified and included in the analysis (n=16921). Overall risk
of bias was low. In a fixed model analysis ACE or ARB treatment was superior to placebo
in relation to development of microalbuminuria, relative risk 0.84 (95% CI 0.79, 0.88)
p<0.001, I? 23%, risk difference -0.04 (-0.05, -0.03), p= 0.001. Similar results were seen
with the random model approach. Trial sequential analysis revealed a Z-value of 6.53 and
an information size of 4163 patients (O’Brien twosided 5% boundaries).

Conclusions: Sufficient trial data are available for the meta-analysis to conclude that
in patients with type 2 diabetes and normoalbuminuria, ACEinhibitors or ARBs reduces
the risk for development of microalbuminuria.

Biomarkers and Treatment Targets in Diabetic Nephropathy
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TH-OR008

The Impact of Pre-ESRD Glycemic Status on Early Post-ESRD Mortality
Among U.S. Veterans: A Transition of Care in CKD Study Connie Rhee,'
Elani Streja,! Melissa Soohoo,' Jennie Jing,! Danh V. Nguyen,' Steven M.
Brunelli,? Gregory Brent,’ Csaba P. Kovesdy,* Kamyar Kalantar-Zadeh.! 'UC
Irvine; *DaVita Clinical Research; *UCLA; ‘UTHSC.

Background: In the general population randomized controlled trials show no benefit
and possible harm with intensive glycemic targets in diabetics. Non-dialysis dependent
(NDD) CKD and ESRD patients experience both hypo- and hyperglycemia through
multifactorial pathways, and studies of glycemic status and mortality in dialysis patients
have shown mixed findings. Little is known about the net effect of kidney dysfunction on
glucose homeostasis in NDD-CKD patients transitioning to dialysis, and how pre-ESRD
glycemic status impacts early post-ESRD mortality.

Methods: We first examined the longitudinal trajectory of glycemic status defined
by HbAlc during the 5-year pre-ESRD prelude period among veterans with NDD-CKD
transitioning to dialysis from 10/2007-9/2011. In a subcohort of patients with at least one
HbAlc measure during the 6 month prelude period, we then examined HbAlc levels
averaged over 6 months as a continuous predictor of all-cause mortality using restricted cubic
spline analysis. Associations with mortality in the first 3 months of ESRD were estimated
using Cox models adjusted for age, sex, race, ethnicity, ESRD cause, and geographic region.

Results: Among 24,129 veterans transitioning to dialysis, there was a decline in mean
HbAlc over the 5 year prelude period. Among 13,720 patients with at least one HbAlc
in the 6 month prelude period, higher HbA I¢ was monotonically associated with a higher
risk of post-ESRD death.
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Conclusions: In veterans transitioning to dialysis there is a steady decline in HbAlc
as they approach ESRD. Higher HbA I ¢ levels in the pre-ESRD period are associated with
higher early post-ESRD mortality. Further studies are needed to determine if glycemic-
lowering strategies in the pre-ESRD period improves post-ESRD outcomes.

Funding: NIDDK Support, Veterans Administration Support

TH-OR009

Glycemic Markers and 2-Year Diabetic Hemodialysis Outcomes from the
Glycemic Indices in Dialysis Evaluation Study Mark E. Williams,' Neal
Mittman,? Lin Ma,? Julia I. Brennan,* Chinu M. Jani,* Curtis D. Johnson,*
Franklin W. Maddux,* Eduardo K. Lacson.>> “Joslin Diabetes Center, Boston,
MA; *Kidney Care of Brooklyn and Queens, Brooklyn, NY; 3Fresenius Medical
Care North America, Waltham, MA; *Spectra Laboratories, Rockleigh, NJ;
*Physician, Lexington, MA.

Background: Initial results from the GIDE (Glycemic Indices in Dialysis Evaluation)
Study have added to concerns about sole reliance on hemoglobin (Hgb) Alc in patients with
diabetes on hemodialysis (HD). We reported correlations of HgbA 1c with nontraditional
glycemic markers [albumin-adjusted and unadjusted fructosamine (AIbF; F) and glycated
albumin (GA) or percent GA (%GA)]. One-year results indicated a potential association
only with high AIbF and outcomes. We report here two-year outcomes.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.
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Methods: 1,424 active HD patients with DM from 26 FMCNA facilities with glycemic
markers from Jan-March 2013 were followed until April, 2015. Poor glycemic control was
based on: HgbAlc >7% (sensitivity analysis>8%), AIbF > 974 pmol/g, F > 285umol/L,
%GA>15.7%, and GA> 300 pmol/L. Standard and Time-dependent (TD) Cox models with
adjustment for age, sex, race, ethnicity, vintage, BMI, HD catheter, and baseline comorbid
illnesses were utilized to determine associations between each dichotomized glycemic index
and hospitalization/death outcomes.

Results: Poor glycemic control was found in 28% according to HgbA1c>7% (13%
for HgbA1c>8%), but 35% by AIbF, 87% by F, 81% by %GA, and 68% by GA. Elevated
AIbF was significantly associated with 2-year hospitalization [Standard Cox: Hazard
Ratio (HR)=1.66, 95% CI (1.28,2.15), p=0.0001; TD Cox: HR=1.83, 95% CI (1.37,2.44),
p<0.0001] and mortality [Standard Cox: HR=1.53, 95% CI (1.21,1.93), p=0.0004; TD
Cox: HR=1.65, 95% CI (1.28,2.13), p=0.0001]. For all other glycemic indices, there were
no such associations, at the proposed thresholds for glycemic control.

Conclusions: A strong association between poor glycemic control, determined by
elevated AIbF, and worse 2-year hospitalization and mortality risks has emerged from the
GIDE study data. Future analyses will include longer follow-up, use of continuous values
for glycemic indices, and cardiovascular mortality outcomes.

TH-OR010

Renal Biopsy for Diabetic Nephropathy Is Useful for the Prediction of
Cardiovascular Events — 10-Year Follow Up Katsuhiko Morimoto, Ken-ichi
Samejima, Masaru Matsui, Yasuhiro Akai, Miho Tagawa, Yoshihiko Saito. First
Dept of Internal Medicine, Nara Medical Univ, Kashihara, Japan.

Background: Diabetic nephropathy has a higher risk of cardiovascular (CV) events and
end-stage renal disease (ESRD). However, the association between renal histopathology,
especially vascular lesion, and CV risk in diabetic nephropathy remains to be elucidated. We
investigated the relationship between the glomerular or vascular lesions of renal specimen
and CV events or ESRD in the patients with biopsy-proven diabetic nephropathy.

Methods: Three hundred ninety patients with biopsy-proven diabetic nephropathy
with type 2 diabetes were enrolled in this retrospective study. According to the Renal
Pathological Society (RPS) classification, the glomerular lesions were divided into three
groups as IIa, ITb, and ITI - IV and vascular lesions were classified into 2 groups according
to the absence or presence of vascular involvement.

Results: The background features were as follows: mean age of 57.7 + 11.3 years
old, the average observation period of 9.3 + 8.0 years. During the observation period 164
patients had outcome of CV events and 71 patients reached ESRD. In Kaplan-Meier survival
analysis, significant difference among different glomerular lesion class and vascular class
was observed in terms of CV events and ESRD, respectively.
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In Cox proportional hazard analysis, presence of vascular lesion in the renal tissue
was an independent risk factor for the development of CV events (HR 2.12 [1.27 to 3.70])
and glomerular lesion was NOT associated with CV events. Glomerular lesions in the
renal tissue was an independent risk factor for the development of ESRD (IIb vs. ITa, HR
6.44 [2.39 to 20.7]; LI — IV vs. Ila, HR 12.1 [4.46 to 39.2]) and vascular lesion was NOT
associated with renal outcome.

Conclusions: Vascular lesion of renal tissue had predictive value for the development
of CV events.

TH-ORO011

Racial Differences in Hospitalization Rates Among U.S. Veterans with
and without Chronic Kidney Disease Jennifer L. Bragg-Gresham,' Hal
Morgenstern,' Neil R. Powe,? Deidra C. Crews,’ Nilka Rios Burrows,* Sharon
Saydah,* Kara Zivin,' Rajiv Saran.! 'KECC & SPH, Univ of Michigan, Ann
Arbor, MI; *Univ of California, San Francisco, CA; 3Johns Hopkins Univ,
Baltimore, MD; *Centers for Disease Control and Prevention, Atlanta, GA.

Background: To elucidate potential racial disparities, we examined hospitalization
rates for black and white veterans with and without CKD, utilizing the Veterans Affairs
Health System.

Methods: This cohort study included 2.6 million black and white veterans who
attended *1 outpatient visit, had a serum creatinine value during the baseline period
(10/1/09-9/31/10), and had no indication of ESRD on 9/31/10. Cox regression was used
to estimate the combined effects of race and CKD status on first hospitalization during
the next 2 years, adjusting for age, gender, comorbidities, and prior hospitalization during
the baseline period. CKD was defined by clinical diagnosis or eGFR <60 ml/min/1.73m?.

Results: Black patients were younger with a higher prevalence of diabetes, but lower
prevalence other comorbidities, including hypertension. Although the overall prevalence
of CKD at baseline was higher in whites (21.0% vs. 15.8%), the prevalence of a clinical
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diagnosis was higher in blacks (11.8% vs. 9.4%). The rate of first hospitalization was greater
for blacks in both persons with and without CKD (HR=1.30, 95% CI: 1.29-1.31 & HR=1.16,
95% CI: 1.15-1.17, respectively). The 2-year risk of hospitalization was greatest (27.9%) in
black patients with CKD, compared with the other groups (figure; p for interaction <0.001).
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Conclusions: In an integrated health-care system with presumably less disparity in
access to care between racial groups, the 2-year risk of hospitalization was greater for
blacks than for whites, especially among patients with CKD. Further research is warranted
to better understand these differences.

Funding: Other U.S. Government Support
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Optimal Endpoint Definition for Transition in Albuminuria Stage in
Clinical Trials Tobias Felix Kropelin,' Dick de Zeeuw,' Rudolf W. Bilous,?
Giuseppe Remuzzi,® Hans-Henrik Parving,* Hiddo Jan Lambers Heerspink.'
!Clinical Pharmacy and Pharmacology, UMCG, Groningen; *Newcastle Univ,
United Kingdom; *IRCCS Mario Negri Inst for Pharmacological Research,
Ospedale Papa Giovanni XXIII, Bergamo, Italy; *“Medical Endocrinology, Univ
of Copenhagen, Denmark.

Background: Albuminuria transition (normo- to micro- to macroalbuminuria) is used
as an endpoint in clinical trials that assess renoprotective drug efficacy. Current definitions
vary between trials in: number of urine collections, requirement of a confirmation visit,
if yes at what time, and the requirement of an additional percentage albuminuria change
when transitions occur. We assessed the impact of these variations.

Methods: We used 3 clinical trials that tested the effect of RAS intervention on
albuminuria class transition in diabetic patients (BENEDICT, DIRECT, IRMA 2). We
assessed the drug effect per trial using varying transition definitions: 1) class transition
based on either 1, 2, or 3 consecutively collected urine samples prior to each study visit, 2)
based on a single urine sample confirmed by a next visit (within 2 - 8 weeks, next planned
visit), 3) class transition and 10 - 40% increase in albuminuria.

Results: Neither increasing the number of urines collected at a visit, nor the inclusion of
a confirmation visit, nor the time to the confirmation visit, nor the addition of a percentage
albuminuria change altered the average drug effect or standard error.

Single visit Single urine +
One urine Two urines Three urines confirmation visit
HR (SE) HR (SE) HR (SE) HR (SE)
[95% CI] [95% CI] [95% CI] [95% CI]
0.75 (0.21) 0.73 (0.22) 0.66 (0.23) 0.68 (0.34)
BENEDICT [0.50 - 1.12] [0.48 - 1.12] [0.42 - 1.04] [035-132]
0.95 (0.06) 0.96 (0.07) 0.95(0.14)
PIRECT [084-107] | [084-1.10] [0.73-124]
0.55 (0.20) 0.64 (0.38)
IRMA 2 [0.37-0.82] [0.30 - 1.35]

Conclusions: Our results suggest that the optimal transition endpoint for a clinical
trial measuring a drug effect can use a single urine collection per study visit. It needs to be
tested whether more frequent study visits with albuminuria measurement would improve
precision of the drug effect, as suggested in our previous work on quantitative albuminuria
change (Kropelin 2014).

TH-ORO013

CKD and Risk for Gastrointestinal Bleeding: The Atherosclerosis Risk in
Communities (ARIC) Study Junichi Ishigami, Morgan Grams, Rakhi Naik,
Josef Coresh, Kunihiro Matsushita. Johns Hopkins Univ.

Background: Patients on dialysis have increased risk for gastrointestinal (GI) bleeding.
However, GI bleeding risk across the full spectrum of CKD has not been comprehensively
investigated.

Methods: We studied 11,143 participants in the ARIC Study, a bi-ethic community-
based cohort. Baseline CKD measures (¢GFR and ACR) were assessed at visit 4 (1996-

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

3A



J Am Soc Nephrol 26: 2015

1998), and follow-up was continued through 2011. The primary outcome was hospitalization
with relevant ICD codes of upper- or lower-GI bleeding. Cox regression models were used
to estimate incident rate and hazard ratios of GI bleeding, respectively.

Results: A total of 693 hospitalizations related to GI bleeding was observed during a
median follow-up of 13.9 years (incident rate 4.9 per 1,000 person-years). After adjusting
for potential confounders, both lower eGFR and higher ACR were independently associated
with increased risk of GI bleeding (Table). Compared to eGFR >90 ml/min/1.73m?, the
association was particularly strong in ¢GFR <30 ml/min/1.73m? (HR 8.37 [5.04-13.88]
in Model 2), but eGFR between 30-60 also reached significance (HR 1.55 [1.16-2.06]).
Compared to ACR <10 mg/g, both microalbuminuria (30-299 mg/g) and macroalbuminuria
(*300 mg/g) were associated with 2-2.5 greater hazard of GI bleeding (HR 2.14 [1.69-2.72]
and 2.40 [1.59-3.62], respectively, in Model 2). Of note, high-normal albuminuria (10-29
mg/g) was also significantly associated with GI bleeding (HR 1.36 [1.09-1.70]). These
results were largely consistent even after adjusting for each of kidney measures (Model 3)
or accounting for cardiovascular events and incident dialysis during follow-up.

Conclusions: Both low eGFR (<60 but especially <30 ml/min/1.73m?) and high
ACR (particularly *30 but also *10 mg/g), were associated with incidence of GI bleeding,
warranting clinical attention for GI bleeding risk among persons with even mild to
moderate CKD.

Table: Hazard ratios of Gl bleeding events according to eGFR and ACR categories

Model1 Model2 Model3
eGFR category (ml/min/1.73m?)
Events/N 226/4703
90- reference reference reference
Events/N 378/5648
60-89 1.23 (1.03-1.46) 1.19 (1.00-1.42) 1.18 (0.99-1.41)
Events/N T2/735
30-59 1.92 (1.45-2.53) 1.55 (1.16-2.06) 1.42 (1.06-1.91)
Events/N 17157
0-30 12.15 (7.39-19.97) 8.37 (5.04-13.88) 6.40 (3.49-11.77)
ACR category (mg/gCre)
Events/N 460/8798
0-9 reference reference reference
Events/N 101/1307
10-29 1.53 (1.23-1.90) 1.36 (1.09-1.70) 1.37 (1.10-1.711)
Events/N 91/730
30-299 2.56 (2.04-3.21) 2.14(1.69-2.72) 2.05 (1.61-2.61)
Events/N 281197
300- 3.63 (2.47-5.34) 2.40 (1.59-3.62) 1.57 (0.98-2.52)

Model 1 was adjusted for age, race and gender. Model 2 was adjusted for Model 1 plus
aspirin use, anticoagulant agents use, hypertension, diabetes, BMI, history of CVD,
alcohol consumption, smoking status and education level. Model 3 was adjusted for
ACR/eGFR in addition to Model 2.

Funding: Other NIH Support - NHLBI
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Association of Body Mass Index with Clinical Outcomes in Non Dialysis
Dependent Chronic Kidney Disease: A Systematic Review and Meta-
Analysis Seyed-foad Ahmadi,' Golara Zahmatkesh,' Emad Ahmadi,' Elani
Streja,” Connie Rhee,' Luca De Nicola,® Roberto Minutolo,* Ana C. Ricardo,*
Csaba P. Kovesdy,” Kamyar Kalantar-Zadeh.! 'UC Irvine; 2UTHSC; Second
Univ Napoli, Italy; *Univ Illinois, Chicago, *Harvard.

Background: Previous studies have not shown a consistent link between body mass
index (BMI) and outcomes such as mortality and kidney disease progression in non-dialysis
dependent (NDD) CKD patients. We therefore aimed to complete a systematic review and
meta-analysis on this subject.

Methods: We searched MEDLINE, EMBASE, Web of Science, CINAHL, and
Cochrane CENTRAL, and screened 7,123 retrieved studies for inclusion. Two investigators
independently selected studies using predefined criteria and assessed each study’s quality
using the Newcastle-Ottawa Quality Assessment Scale. We meta-analyzed the results based
on BMI classification by WHO.

Results: Ten studies with a total sample size of 484,906 were included in the systematic
review presenting generally heterogeneous results. Through re-analysis of the largest
reported study and quantitative data synthesis, we observed that in Stages 3-5 CKD,
being underweight was associated with higher death risk while being overweight or obese
class I was associated with lower death risk; however, obesity classes II or III were not
associated with death risk. In addition, re-analysis of the largest available study showed that
higher BMI was associated with incrementally higher risk of kidney disease progression;
however, this association was attenuated in our pooled results. For earlier stages of CKD,
we could not complete meta-analyses as the studies were sparse and had heterogeneous
BMI classifications and/or referent BMI groups.
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Conclusions: Patients with stage 3—5 CKD have a differential association between
obesity classes I-III and mortality compared with the general population, indicating an
obesity paradox in the CKD population.

Funding: NIDDK Support
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Risk Factors for Cognitive Impairment in Chronic Kidney Disease — The
Brain in Kidney Disease Study Anne M. Murray,"¢ Elizabeth J. Bell,! David
S. Knopman,? Yelena Slinin,** Robert N. Foley,® David Tupper.® 'Minneapolis
Medical Research Foundation; °Dept of Neurology, Mayo Clinic, *Nephrology
Div, U of Minnesota, “VA Medical Center; *Neuropsychology Section, Hennepin
County Medical Center (HCMC), ‘Geriatrics Div, HCMC.

Background: Cognitive impairment (CI) in patients with chronic kidney disease
(CKD) poses a substantial public health burden. The extent that factors beyond estimated
glomerular filtration rate (¢GFR) contribute to the increased risk of CI in CKD has not
been adequately measured.

Methods: We used cross-sectional data from the baseline exam (2011-2015) of the
BRain IN Kidney disease study. Level of CI was determined using an algorithm based on
neuropsychological tests that incorporates the DSM-IV dementia criteria. We assessed the
relation between baseline characteristics and moderate to severe CI (yes/no) using logistic
regression, controlling for potential confounding variables: age, gender, race, education,
diabetes, hypertension, smoking status, cholesterol, BMI, and eGFR.

Results: The CKD cohort includes 422 community-dwelling participants (mean
age=70, mean eGFR=34) with eGFR <60 mL/min/1.73 m? but not on dialysis. Of these,
149 had CI at baseline. Prior stroke, phosphorus >4.5 mg/dL and African American race
were associated with a higher risk of CI. EGFR, markers of inflammation (TNFo and IL-6)
and microalbuminuria (UACR), cholesterol and hemoglobin were not associated with CI.

Conclusions: We identified elevated phosphorus, prior stroke and African American
race as potential risk factors for CI in community-dwelling CKD patients. Phosphorus is
a potentially modifiable risk factor. Longitudinal analyses are needed to confirm these
findings and identify potential preventive interventions against CI.

Adjusted odds ratios for CI

Characteristics Unit change ﬁ?;::;::s (95% confidence
EGFR ~10 ml/min/1.73 m? 1.19 (0.99-1.44)
Prior stroke Yes vs no 1.89 (1.09-3.27)
UACR 100 mg/g 1.01 (0.99-1.03)
TNFa 3 pg/mL 1.02 (0.87-1.20)
IL-6 6 pg/mL 1.17 (0.94-1.44)
Phosphorus >4.5 mg/dL vs <4.5 2.42(1.15-5.10)
Cholesterol —45 mg/dL 1.26 (0.99-1.61)
Hemoglobin <10.5 g/dL vs >10.5 1.56 (0.64-3.82)
African American Yes vs no 4.86 (2.44-9.64)

Funding: Other NIH Support - National Institute on Aging, Pharmaceutical Company
Support - Satellite Healthcare Research Foundation
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TH-OR016

Increased Risk of Incident Chronic Kidney Disease, Cardiovascular
Disease and Mortality in Diabetic Patients with Comorbid Depression
Miklos Zsolt Molnar,> Marta Novak,' Istvan Mucsi,' Jun Ling Lu,> Kamyar
Kalantar-Zadeh,* Csaba P. Kovesdy.>* Univ Health Network, Univ of Toronto,
Toronto, ON, Canada; *Univ of Tenessee Health Sciences Center, Memphis, TN;
3Univ of California, Irvine, CA; *Veterans Affairs Medical Center, Memphis, TN.

Background: Depressed patients with diabetes have worse diabetes self-care and worse
clinical outcomes. Here we aimed to determine the association of depression and the risk
of incident CKD, cardio-vascular (CV) outcomes and all-cause mortality in a population
of US veterans with diabetes mellitus (DM).

Methods: From a nationally representative prospective cohort of over 3 million US
veterans with baseline estimated glomerular filtration rate (¢GFR) >60 ml/min/1.73m?, we
identified 933,211 diabetic patients. The associations between depression and outcomes 1):
incident CKD; 2): incident coronary heart disease [CHD]; 3): incident ischemic stroke; 4):
all-cause mortality were assessed using the Kaplan-Meier method, and Cox proportional
hazard models.

Results: Mean age was 64+11 years, 97% were male and 18% African-American.
Depression was present in 340,806 patients at enrollment. Depressed patients were
somewhat younger (61+11 versus 65+11 years), had slightly higher eGFR (84+15 versus
81+14 ml/min/1.73m?) but had somewhat more comorbidities at baseline. During a median
follow-up of 7.3 years, 180,343 patients (19%) developed CKD. The presence of depression
at enrollment was associated with 20% higher risk of incident CKD (adjusted hazard ratio
[aHR] and 95% confidence interval [CI]: 1.20 (1.19-1.21)). Similarly, depression was
associated with 35% higher risk of incident stroke (aHR and 95% CI: 1.35 (1.32-1.39),
24% higher risk of incident CHD (aHR and 95% CI: 1.24 (1.22-1.27) and 25% higher risk
of all cause mortality (aHR and 95% CI: 1.25 (1.24-1.26) during the follow-up.

Conclusions: Comorbid depression is associated with increased risk of developing
CKD in diabetic patients. Similarly, the presence of depression is associated with worse CV
outcomes. Appropriate intervention studies are needed to determine if treating depression
in patients with diabetes would prevent CKD and CV disease.

Funding: Veterans Administration Support
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Cardiorespiratory Fitness and Neurocognitive Function in Older Adults
with Chronic Kidney Disease Daniel E. Weiner,’ Lindsay J. Lajoie,'? Eamon F.
Fleming,’ Dylan R. Kirn,? Shari R. Waldstein,* Jason Kisser,* Kieran Reid,> Roger
A. Fielding,” Stephen L. Seliger.® Friedman School of Nutrition, Tufts Univ;
’Human Nutrition Research Center on Aging, Tufts Univ, *Tufis Medical Center;
“Univ of Maryland Baltimore County; *Univ of Maryland School of Medicine.

Background: Chronic kidney disease (CKD) is associated with an increased risk
for neurocognitive impairment in older adults, while greater cardiorespiratory fitness
(CRF) is associated with better neurocognitive function among healthy older adults. This
relationship has not been adequately explored in patients with CKD. This study examines
whether CRF, as measured by VO,peak, is associated with neurocognitive function in older
adults with CKD stage 3b-4.

Methods: Baseline data from a multi-center randomized controlled trial of exercise
training was used. The Mini-Mental State Exam (MMSE), Digit Symbol Substitution Test
(DSST), Montreal Cognitive Assessment (MoCA), Trail Making Test Part A (TMT-Part
A), and Trail Making Test Part B (TMT-Part B) were utilized to quantify neurocognitive
function. The association between VO,peak and neurocognitive function was assessed using
multiple linear regression, adjusted for age, sex, and education level.

Results: Among 71 participants, with mean age 68.4+7.74 years and mean
eGFR=33.2+10.6 ml/min/1.73m?, higher VO,peak was associated with better performance
on the MMSE ($=0.08, p=0.04), and DSST (B=0.75, p=0.03). While not statistically
significant, directionality was similar for other cognitive tests, including the MoCA ($=0.12,
p=0.20), TMT-Part A (B=-0.47, p=0.30) and TMT-Part B (B=-1.39, p=0.38).

Conclusions: Better cardiorespiratory fitness, as assessed by VO,peak, is associated
with better performance on several neurocognitive tests in older adults with advanced
CKD. Further research is needed to better understand the underlying mechanisms of this
relationship and whether improved fitness can modify cognitive performance.

Funding: NIDDK Support
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Low Birth Weight and Risk of Progression to End Stage Renal Disease
in IgA Nephropathy Paschal Joseph Ruggajo,'? Einar Svarstad,” Sabine
Leh,’ Hans-Peter Marti,> Anna Reisaeter,* Bjorn Egil Vikse.> 'Dept of Internal
Medicine, MUHAS, Dar es Salaam, Tanzania, United Republic of; *Dept of
Clinical Medicine, Univ of Bergen, Bergen, Norway; *Dept of Pathology,
Haukeland Univ Hospital, Bergen, Norway; *Dept of Transplantation Medicine,
Rikshospitalet, Oslo Univ Hospital, Oslo, Norway.

Background: Low Birth Weight (LBW) is a surrogate for fetal undernutrition and is
associated with impaired nephron development in utero. Low birth weight is associated
with fewer and larger glomeruli and increased risk of hypertension and renal disease in later
life. In this study, we investigate whether low birth weight (LBW) and low birth weight for
gestational age (LBW-GA) predict progression to ESRD in IgAN patients.

Methods: The Medical Birth Registry has recorded medical data for all births in Norway
since 1967 and the Norwegian Renal Registry has recorded all patients With ESRD since
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1980. From the Norwegian Kidney Biopsy Registry we retrieved all patients who had been
diagnosed with IgAN from 1988-2013. These registries were linked and we analysed risk
of progression to ESRD associated with LBW (defined as less than the 10" percentile of
gender-specific birth weight) and/or LBW-GA (defined as less than the 10™ percentile of
birth weight for gestational age) by regression statistics.

Results: We included 471 patients, of whom 74 (15.7%) developed ESRD. As
compared to patients without LBW, patients with LBW had a hazard ratio (HR) of 2.0
(95% confidence interval 1.0-3.7) for the total cohort, HR 2.2 (1.1-4.4) for males and HR
1.3 (0.30-5.8) for females. Corresponding HRs for LBW-GA were 2.2 (1.1-4.2), 2.7 (1.4-
5.5) and 0.8 (0.10-5.9). After adjustments for eGFR at time of diagnosis, the association
was lost. Further analyses showed that as compared to patients who were neither LBW nor
LBW-GA, patients who were LBW-GA but not LBW had a HR of 1.3 (0.39-4.0), patients
who were LBW but not LBW-GA had a HR of 1.4 (0.51-3.9) and patients who were both
LBW and LBW-GA had a HR of 3.2 (1.5-6.8).

Conclusions: Among IgAN patients, having had low birth weight or low birth weight
for gestational age predicted progression to ESRD. The association was only significant
in male patients.

TH-OR019

Risks of End-Stage Renal Disease (ESRD) in the United States
Patrick J. Albertus,! Hal Morgenstern,! Bruce M. Robinson,'? Rajiv Saran.'
'Univ of Michigan; *Arbor Research Collaborative for Health.

Background: Although incidence rates of ESRD are reported routinely by the USRDS,
these are not directly relevant for individuals or providers. The objective of this study was
to utilize incidence rate information to estimate the short- and long-term risk of ESRD by
age, sex and race/ethnicity.

Methods: Using data from 2000 and 2013, risks/cumulative incidences were estimated
using DevCan software developed principally to estimate risk of cancer diagnosis. This
method uses a competing-risk framework by constructing a hypothetical cohort followed
from birth to death. Incidence and mortality rates of ESRD were obtained from the USRDS
and all-cause mortality rates from CDC-Wonder.

Results: Among males, the lifetime risk of ESRD from birth using 2013 data was 3.08%
for non-Hispanic (NH) whites, 8.06% for NH blacks, 3.80% for NH Native Americans,
5.05% for NH Asians/Pacific Islanders, and 6.23% for Hispanics. Among females, the
lifetime risks were 2.03% for NH whites, 6.80% for NH blacks, 3.63% for NH Native
Americans, 3.78% for NH Asian/Pacific Islanders, and 4.34% for Hispanics. The 10-year
risk was highest at age 70 at 1.52% for males and 1.03% for females. Comparing risk
estimates based on 2013 data to 2000 data, the lifetime risk of ESRD from birth increased
from 3.53% to 3.96% in males and decreased from 2.96% to 2.85% in females, but these
changes were not uniform across racial/ethnic groups.
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Conclusions: The risk of ESRD in the U.S. varies substantially among racial/ethnic
groups for both sexes. Lifetime risks increased a little during the previous decade in males,
but decreased slightly in females. The statistical approach used in this study could be applied
routinely to USRDS data to estimate the probability of individuals being diagnosed with
ESRD. To be most useful in clinical practice, this application will require additional data
elements (e.g., comorbidities, CKD stage).

Funding: NIDDK Support
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The Relevance of Systolic Blood Pressure to Renal Progression:
Observations from the Study of Heart and Renal Protection (SHARP)
Natalie Staplin, William G. Herrington. On behalf of the SHARP Collaborative
Group. CTSU, Univ of Oxford.

Background: Meta-analysis of intensive versus standard blood pressure (BP) lowering
trials has demonstrated that lower BP reduces the risk of end-stage renal disease (ESRD), but
there is uncertainty about optimal BP targets in chronic kidney disease (CKD), particularly
in those without albuminuria.

Methods: Systolic blood pressure (SBP), creatinine and renal outcomes were assessed
6 monthly for 5 years among 6245 SHARP participants not on dialysis at baseline of whom
2137 (33%) developed ESRD. Regression models adjusted for confounders assessed the
relevance of usual SBP to ESRD and to annual rate of change in CKD-EPI ¢eGFR. High
BP may cause or be caused by albuminuric CKD, so analyses were performed with and
without adjustment for albuminuria.
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Results: Each 20 mmHg higher usual SBP was associated with an average increase
of 71% in the risk of ESRD (adjusted hazard ratio [HR] 1.71, 95% CI 1.50-1.95). The
risk of ESRD was substantially attenuated, but remained statistically significant, after
adjustment for albuminuria (HR 1.18, 1.02-1.35). Among those with at least 3 creatinine
measurements, each 20 mmHg higher usual SBP was associated with a 1.3 (95% CI 1.0-
1.6) mL/min/1.73m?/year greater mean decline in eGFR, which reduced to 0.7 (0.4-1.0)
after adjustment for albuminuria. Mean rate of reduction in eGFR was similar irrespective
of baseline albuminuria (macroalbuminuria 0.7 [0.1-1.3]; microalbuminuria 0.6 [0.2-1.0];
normoalbuminuria 0.6 [0.1-1.1]).

Figure: Relevance of SBP to ESRD and annual rate of change in eGFR
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Conclusions: In CKD, the true relevance of SBP to renal progression is difficult
to quantify precisely as the relative risks are substantially attenuated by adjustment for
albuminuria (which may not be appropriate if this is on the causal pathway). Nevertheless,
after such adjustment, higher SBP is significantly associated with renal progression
irrespective of the presence or absence of albuminuria.

Funding: Pharmaceutical Company Support - Merck/Schering-Plough Pharmaceut-
icals (North Wales, PA, USA), Government Support - Non-U.S.
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The Significance of Urinary Podocalyxin Level and Urinary Podocyte
Number in Lupus Nephritis: A Longitudinal Study Keiju Hiromura,' Hiroshi
Kajiyama,? Hidekazu Ikeuchi,' Junya Suwa,' Daisuke Ikuma,? Toru Sakairi,'
Yoriaki Kaneko,' Akito Maeshima,' Hiroyuki Kurosawa,® Yoshiaki Hirayama,?
Masanori Hara,* Toshihide Mimura,” Yoshihisa Nojima.! Dept of Medicine
and Clinical Science, Gunma Univ, Japan, *Dept of Rheumatology and Applied
Immunology, Saitama Medical Univ, Japan, *Denki Kagaku Kogyo K.K., Japan,
‘Dept of Pediatrics, Yoshida Hospital, Japan.

Background: Podocalyxin sheds in urine from injured podocytes. We have previously
reported that urinary podocalyxin levels (U-PCX) and urinary podocytes numbers (U-POD)
were highly elevated in active lupus nephritis (LN) before treatment (Arthritis Rheum, 2013,
65:10 S377). In the current study, we examined the changes of U-PCX and U-POD levels
after treatment and the impact of baseline U-PCX and U-POD on the response to treatment.

Methods: Patients with active LN (n=37), whose urinary protein levels (U-Prot) >1.0
¢/gCr and who required initiation or intensification of treatment, were examined. Early
proteinuric remission was defined as U-Prot <0.3g/g/Cr at 3 months, which was observed
in 15 patients.

Results: Although the significant improvement of U-Prot was observed at 1 month
after treatment, U-PCX and U-POD decreased more gradually (Fig). A weakly positive
correlation was found between U-PCX and U-POD (R=0.363, P=0.027), but not between
U-Protand U-PCX or U-POD. Multivariate logistic regression analysis showed that U-Prot
33g/gCr, U-PCX >600 mg/gCr and U-POD £1cell/mgCr) at baseline were risk factors for
not achieving early proteinuric remission (OR32.4, 95%CI 2.8-373.2, P=0.005; OR 24.9,
95%CI 1.3-455.2, P=0.030; OR 13.9, 1.2-161.2, P=0.036; respectively). The combination of
U-Prot <3g/gCr and U-PCX <600mg/gCr at baseline predicted early proteinuric remission
(sensitivity 80%, specificity 86%, PPV 80%, NPV 86%).

Clinical Glomerular and Tubulointerstitial Disorders: Insights into Lupus, Vasculitis, IgA, and Preeclampsia
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Conclusions: U-PCX and U-POD would be novel biomarkers of podocyte injury in LN.
Funding: Government Support - Non-U.S.
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Mycophenolate Mofetil, Azathioprine and Intravenous Cyclophosphamide
Are Effective for Treatment of Pure Membranous Lupus Nephritis in
Hispanic Population Juan M. Mejia-Vilet, Ricardo Correa-Rotter. Dept of
Nephrology, National Science and Nutrition Inst Salvador Zubirdn, Mexico
City, Distrito Federal, Mexico.

Background: Membranous lupus nephritis (MLN) accounts for 10-20% of renal biopsy
diagnosis in SLE patients. Its optimal treatment remains uncertain.

Methods: Treatment of 51 patients with biopsy proven MLN was retrospectively
evaluated. Response to therapy and outcome were compared to those with proliferative
(IIT or IV, n=38) and mixed-class LN (III+V / IV+V, n=112).

Results: Fifty one patients with MLN were distributed by induction drug in 3 groups:
MMF (mean 2.6+0.4g/day), IV cyclophosphamide (5.4g/m’BSA accumulative dose),
azathioprine (mean 2.1+0.6 mg/kg/d). Median follow-up was 44 months (IQR 15-94). At
presentation, patients in IVC group had a trend to worse urinary protein to creatinine ratio
(uPCR) and a longer time from symptoms to start of treatment. Complete remission rates
at 6, 12 and 24 months were 23.1, 61.5 and 61.5% for MMF, 6.2, 14.8 and 26.9% for IVC
and 27.3, 40.5 and 47.9 for AZA. MMF induction was superior to IVC on Kaplan-Meier
analysis (HR 5.42, 95% CI 1.38-21.2, p=0.03), but after Cox multivariate analysis there
was only a trend to a better complete remission with MMF (HR 3.65, 95% CI 0.94-14.2,
p=0.061). There were no differences between groups in adverse effects and thrombotic
events. Only two MLN patients developed ESRD on follow-up. When compared with an
historical cohort, patients with proliferative (HR 8.83, 1.56-50.1, p=0.014) and mixed
histological classes (HR 4.38, 1.89-10.2, p<0.001) were more likely to develop ESRD.
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Conclusions: Mycophenolate mofetil, IVC and AZA are effective for induction
treatment of MLN. At our center, there is a trend to treat severe nephrotic patients with [IVC
and less severe cases with MMF or AZA. MLN has a similar rate of response to treatment
and better long-term outcome than proliferative and mixed classes.
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Impact of Tabalumab on the Kidney in Lupus: Results from Two Phase
3 Clinical Trials Brad H. Rovin,' Mary Anne Dooley,” Jai Radhakrishnan,?
Ellen M. Ginzler,* Tammy Forrester,” Pamela W. Anderson.” 'Ohio State Univ,
Columbus, OH; *Univ of North Carolina, Chapel Hill, NC, ’Columbia Univ, New
York, NY; “‘SUNY Downstate, Brooklyn, NY; °Eli Lilly & Company, Indianapolis,
IN; °Eli Lilly & Company, Indianapolis, IN.

Background: Tabalumab (TAB) is a monoclonal antibody that neutralizes membrane
and soluble B-cell activating factor. Two 52-week, randomized, double-blinded, placebo
(PBO)-controlled Phase 3 trials evaluated the safety and efficacy of TAB for non-renal
disease in lupus.

Methods: Patients with moderate-severe active lupus, but without severe active lupus
nepbhritis (ie, urine protein/creatinine ratio [uPCR] of >200 mg/mmol or estimated creatinine
clearance of <30 mL/min) were randomized 1:1:1 to TAB (120 mg subcutaneously [SC]
every 4 weeks [Q4W] or 120 mg SC every 2 weeks [Q2W]) or PBO for 52 weeks. Serum
creatinine (SCr), glomerular filtration rate (GFR), uPCR, and renal adverse events were
determined monthly. Data were analyzed for the intent-to-treat (ITT) population and for
ITT patients with a baseline uPCR >20 mg/mmol (ITT+uPCR) using an ANCOVA model.

Results: The trials enrolled 2262 patients. Baseline demographics, lupus disease
activity, use of lupus drugs, SCr, GFR, and uPCR were similar among treatment arms. In
the ITT and ITT+uPCR populations, there were no differences between treatment arms
in baseline-to-endpoint change in SCr, GFR, or uPCR. Renal adverse events were not
different among treatment arms.

ITT Tab Q2W N=597 Tab Q4W N=583 PBO N=575
ASCr .54+10.7 11£9.8 31114
p-value vs PBO 549 897

AGFR 17£17.6 .63£14.8 38+16.6
p-value vs PBO 622 805

AuPCR 44+53.4 -30+51.6 1.87+44.4
p-value vs PBO 718 517

ITT+uPCR

ASCr 1.68+13.0 1.42+12.1 2.73x14.4
p-value vs PBO 471 .655

AGFR -.87£18.9 29+16.0 -2.14420.7
p-value vs PBO 604 559

AuPCR -12.52+85.8 -9.08+111.8 -7.53+102.9
p-value vs PBO 383 434

Conclusions: Compared to PBO, TAB did not significantly affect SCr, GFR, or uPCR
over 52 weeks in ITT or ITT+PCR patients. There were no significant renal safety signals.
Funding: Pharmaceutical Company Support - Eli Lilly and Company

TH-OR024

Evaluation and Validation of a Biomarker Panel in ANCA-Associated
Renal Vasculitis Andreas Kronbichler, Julia Kerschbaum, Georg Griindlinger,
Johannes Leierer, Gert J. Mayer, Michael Rudnicki. Internal Medicine 1V,
Nephrology and Hypertension, Innsbruck, Austria.

Background: Emerging studies in ANCA-associated vasculitis revealed markers of
disease activity. The aim of the study was to evaluate and validate encouraging markers
identified by literature search and the creation of respective panels.

Methods: 161 marker molecules were identified by a systematic literature review.
ELISA assays were performed to validate a panel of biomarkers in an independent cross-
sectional cohort of patients with renal involvement. Active vasculitis as assessed by BVAS
v3 was defined as BVAS v3 > 1 and inactive disease as BVAS v3 of 0. Statistical analysis
was performed with SPSS 21 ® and the Salford Predictive Modeler 7.0® was used to
generate a biomarker panel.

Results: Our review indicated increased expression of monocyte chemotactic protein
(MCP)-1, sC5bC9, C3a and C5a in urine, whereas GM-CSF, sFltl, CRP, IL-17A, C5a,
hyaluronan, C3a and IL-18 bp were identified to be diversely regulated in active and inactive
disease in blood samples. Our cross-sectional analysis revealed increased expression of
CRP, C5a, C3a, IL-18 bp in blood and C5a and MCP-1 in urine samples during active
AAV (all p<0.05).
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Units Active Remission p-value
CRP mg/l 18.7 6.4 <0.001
sFlt1 ng/ml 0.8 0.8 0.737
C3a ng/ml 253 135 <0.001
C5a ng/ml 10.2 6.2 0.006
IL-17A pg/ml 0.8 0.3 0.115
IL-18 bp ng/ml 8.5 52 0.007
Hyaluronan ng/ml 433 46.3 0.894
MCP-1 urine ng/ml 2.4 0.4 <0.001
C5a urine ng/ml 0.4 0.0 0.010
sC5bC9 urine ng/ml 0.0 0.0 0.639
C3a urine ng/ml 0.0 0.0 0.384

Table 1. The respective biomarker with a mean expression is given in active and inactive disease. CRP,
C3a, CSa, IL-18 bp in plasma as well as MCP-1 and C5a in urine yielded significance (all p<0.05).

Creation of a biomarker panel yielded a sensitivity and specificity of 76% (AUC 0.89)
when CRP and urinary MCP-1 were added.

Conclusions: We could find a significant increase in CRP, C3a, C5a, IL-18 bp in
blood and MCP-1 and C5a in urine samples. Moreover, we propose a biomarker panel
comprising CRP and urinary MCP-1 in patients with ANCA-associated renal vasculitis.
Further investigations to confirm our results are desired, including the reliability to predict
renal relapses.

TH-ORO025

Randomized Controlled Trial of Treatment Withdrawal in the Remission
Phase of ANCA Vasculitis: The REMAIN Study Alexandre Karras,'* Marten
Segelmark,>* David R.W. Jayne.>* 'Nephrology, HEGP Hospital, Paris, France;
’Nephrology, Addenbrooke’s Hospital, Cambridge, United Kingdom, 3Dept of
Nephrology, Linkoping Univ, Sweden, *On behalf of the EUVAS Study Group.

Background: After induction of remission, continuation of immunosuppressive and
glucocorticoid therapy is recommended in ANCA-associated vasculitis (AAV), to reduce
the risk of relapse. The optimal duration of immunosuppression (IS) for maintenance of
remission is unknown.

Methods: The REMAIN study is a prospective, randomized trial conducted by the
European Vasculitis Study (EUVAS) group. AAV patients were included after induction
of remission with Cyclophosphamide/Prednisone (PRED) and initiation of remission
maintenance therapy with azathioprine (AZA). They were randomized (1:1) at month 18,
to receive either AZA/PRED until 48 months from onset of therapy (continuation group,
C) or to discontinue IS by 24 months (withdrawal group, W). The primary endpoint was
the rate of relapses during 30-months follow-up.

Results: 121 patients were included, 45% had antiMPO ANCA. At randomization,
median Screat was 15 mg/l, ANCA remained detectable in 56%, median AZA dose was
98 mg/day, median PRED dose 5.5 mg/day. The rate of relapse was higher in the W than
in the C group (66% vs 22%, p<0.0001, OR 6.83, CI 2.79-16.69).
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W (n=45) 39 30 21 16 5

ANCA positivity at randomization was associated with higher relapse risk (51% vs
31%, p=0.04, OR 2.31, CI 1.02-5.29). Renal function, ANCA specificity (MPO vs PR3)
or age were not predictive of relapse. IS-related severe adverse events were more frequent
in the C group (9 vs 2) but this group had better renal outcome (0 vs 5 ESRD cases).

Conclusions: Prolonged remission maintenance therapy with AZA/PRED beyond
24 months after diagnosis reduced relapse rate. Continuation of immunosuppression was
associated with better renal survival but not with improvement of overall patient survival.
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TH-OR026

Pharmacogenetics of Rituximab in ANCA Associated Vasculitis
Federico Alberici,' Rona M. Smith,' Mariana G. Fonseca,' Lisa C. Willcocks,'
Rachel B. Jones,' James E. Peters,! Augusto Vaglio,” Renato Alberto Sinico,*
Julia U. Holle," Bo Baslund,® Annette Bruchfeld,’ Iva Gunnarsson,® Sophie
Ohlsson,” Vladimir Tesar,® Zdenka Hruskova,® Maria C. Cid,’ Thomas
Neumann,'® Paul Anthony Lyons,' Kenneth GC Smith,' David R.W. Jayne.!
'Dept of Medicine, Univ of Cambridge, United Kingdom, *Univ Hospital of
Parma, Italy, *Karolinska Inst, Sweden; “AO San Carlo Borromeo, Milano, Italy,
SRigshospitalet, Denmark; °Lund Univ, Sweden; "Charles Univ, Czech Republic;
8Hospital Clinic of Barcelona, Spain, *Univ of Jena, Germany; '’Klinikum Bad
Bramstedt, Germany.

Background: Rituximab(RTX) is effective for induction and maintenance of remission
in ANCA associated vasculitis(tAAV); however optimal dosing approach is still unclear,
relapse is common after discontinuation and predictors of response do not exist. This study
assesses potential genetic determinants of response to RTX in AAV.

Methods: We included AAV-patients treated with RTX from European centers
(primary cohort) and UK(replication cohort). Genotyping of 18 single nucleotide
polymorphisms(SNPs) identified according to a biological rationale was performed using
TagMan and Sequenom platforms. End points were treatment failure rate(TF) 6 months
after RTX and time to TF or relapse(TTR). Bonferroni correction was applied.

Results: 213 patients were enrolled in the primary and 109 in the replication cohorts.
A SNP in the TNFSFI13B gene region(BAFF) was associated to TTR in the primary
(HR12.4,p=7x10"*) and replication cohorts (HR5.4,p=0.0024). Meta-analyses showed an
association with both end-points.

Primary cohort Replication cohort Meta-analysis

OR-HR p OR p OR-HR p
TF at 6 months 8 0.07 9.8 0.009 9.2 0.006
TTR 124 7x10% 54 0.002 73 5.2x107%

Carriers of the risk genotype had higher rate of detectable B cells 6 months after
RTX (50%vs14%,p=0.0146). The association was restricted to patients historically
PR3-ANCA positive (TF risk-OR 9,p=0.0141;TTR-HR 8.2,p=8.7x10") while in the
MPO-ANCA subgroup an association with a SNP in chromosome 4 was identified (TF
risk,p=0.03;TTR,p=0.0238).

Conclusions: We have identified a SNP that may predict response to RTX in AAV. Our
results may suggest a role for this SNP in modulating BAFF levels.

TH-OR027

The MEST Score in IgA Nephropathy: Implications for Clinical
Management Sean Barbour,'?’ Gabriela Espino-Hernandez,>” Heather N.
Reich,*” Rosanna Coppo,*’ Ian Roberts,>” John Feehally,*” Daniel C. Cattran.’
'Univ of BC; ?BC Renal Agency; *Univ of Toronto; *Univ of Turin; *Oxford
Univ, ®Leicester General Hospital,; "For the Oxford Derivation, North American
Validation and VALIGA Consortia.

Background: The MEST score from the Oxford classification of IgA nephropathy
(IgAN) is independently associated with renal outcome. Current risk stratification in IgAN
requires clinical data over 2 years of follow-up. Using modern prediction tools, we examined
whether combining MEST with cross-sectional clinical data at biopsy provides earlier
risk prediction in I[gAN than our current best methods that use 2 years of follow-up data.

Methods: We used a cohort of 901 adults with I[gAN from the Oxford derivation, North
American validation and VALIGA studies to analyze the risk of a 50% decrease in eGFR
or ESRD using Cox regression models. Median follow-up was 5.6yrs. We considered the
following covariates: clinical data at biopsy (eGFR, proteinuria, MAP) with or without
MEST, and 2-year clinical data alone (2-year average of proteinuria/MAP, eGFR at biopsy).
Prediction was assessed using the AIC, R?, NRI, IDI, C-statistic and calibration curves.

Results: There was significant improvement in prediction by adding MEST to clinical
data at biopsy, and the combination predicted the outcome as well as using 2-year clinical
data alone. Results did not change in subgroups treated or not with RAS blockade or
immunosuppression. The figure provides examples of how using MEST with clinical data
at biopsy can identify high or low risk groups compared to using 2-year clinical data alone.
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Conclusions: These results demonstrate that combining MEST with cross-sectional
clinical data at biopsy provides earlier risk prediction in IgAN than our current best methods,
and should allow modification of treatment based on risk assessment using data readily
available at the time of biopsy.
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TH-OR028

Effects of Tonsillectomy Combined with Steroid Pulse Therapy upon
IgA Nephropathy Depending on Proteinuria Status at Diagnosis
Hiroyuki Komatsu,' Shouichi Fujimoto,' Yuji Sato,' Akihiro Fukuda,' Yoshinari
Yasuda,? Takashi Yasuda,’ Tetsuya Kawamura,* Seiichi Matsuo.”> 'Univ of
Miyazaki, Miyazaki, Japan; *Univ of Nagoya, Nagoya, Aichi, Japan; St.
Marianna Univ School of Medicine, Kanagawa, Japan; *“Jikei Univ School of
Medicine, Tokyo, Japan.

Background: Little is known about the effects of tonsillectomy combined with steroid
pulse therapy on IgA nephropathy (IgAN) with a hard end-point and long-term observation.
We therefore examined the effects of the combined therapy on renal outcomes of IgAN in
a large, nationwide cohort study in Japan.

Methods: We divided 669 of 1,174 patients who were diagnosed with IgAN between
2002 and 2004 into three groups based on their having mild (0.50 - 0.99 g/day; n = 258),
moderate (1.00 - 1.99 g/day, n = 225), or severe (> 2.00 g/day; n = 186) proteinuria at
diagnosis. Ratios of decline in renal function and urinary remission were compared among
the three groups after receiving combined, steroid or conservative therapy during a mean
follow-up of 6.2 + 3.4 years.

Results: The ratio of urinary remission at final observation was significantly higher
in the groups given combined, than steroid or conservative therapy (mild proteinuria:
63% vs. 46% and 42%; moderate proteinuria, 52% vs. 44% and 23%; severe proteinuria,
43% vs. 33% and 16%, respectively). In contrast, the ratio of a 50% increase in serum
creatinine decreased more groups given combined, than steroid or conservative therapy
(mild proteinuria, 3.7% vs. 10.8% and 14.6%; moderate proteinuria, 7.6% vs. 6.5% and
19.8%; severe proteinuria, 16.7% vs. 25.0% and 36.8%, respectively). Cox proportional
hazards models revealed that the combined therapy significantly prevented a 50% increase
in serum creatinine compared with conventional therapy in the groups with moderate and
severe proteinuria (hazards ratio, 3.64 and 3.09, respectively).

Conclusions: Tonsillectomy combined with steroid pulse therapy induces urinary
remission and prevents the decline in renal function in patients with moderate and severe
proteinuria.

TH-OR029

Pregnancy and IgA Nephropathy: Renal, Maternal and Fetal Outcomes
Sehoon Park, Kyung Don Yoo, Dong Ki Kim, Kwon Wook Joo, Chun Soo
Lim, Yon Su Kim, Hajeong Lee. Dept of Internal Medicine, Seoul National
Univ Hospital.

Background: Impact of pregnancy on long term renal prognosis of IgA nephropathy
(IgAN) remains controversial. Also, there are few information about maternal and fetal
outcomes of pregnancy in IgAN women.

Methods: This study included women with biopsy proven IgAN from 1979 to 2013 and
all mothers with delivery record from 1999 to 2014 in Seoul National University Hospital.
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Asurvey was done by medical chart review and telephone poll. Primary outcome for kidney
was end-stage renal disease (ESRD) progression and doubling of serum creatinine. Maternal
outcomes were preeclampsia, gestational hypertension, and proteinuria. Fetal outcomes
were preterm birth, fetal death and fetal growth restriction (FGR). Matched analysis was
done by 2:1 propensity score matching (PSM).

Results: A total of 803 IgAN women were enrolled including 88 patients with 166
pregnancy experiences. In addition, 15,028 women with 17,432 pregnancies were enrolled
as control. After PSM, no significant difference of baseline parameters was found between
matched groups. For renal outcome, pregnancy affect neither ESRD progression nor
creatinine doubling in overall IgAN women. However, renal progression was accelerated
by pregnancy (HR, 2.90; 95% CI, 1.171-7.179, P=0.023) in IgAN women with moderate
kidney dysfunction (eGFR <60). In maternal outcome, pregnancy of I[gAN showed more
proteinuria, gestational hypertension, and preeclampsia than normal pregnancies. Moreover,
risks of fetal death and FGR were elevated. We found that this adverse pregnancy outcomes
of IgAN patients occurred inversely to their pregestational kidney function. Unexpectedly,
this trend started even from preserved pregestational renal function (¢GFR <75), not from
advanced renal dysfunction.

Conclusions: We demonstrated pregnancy accelerated renal progression in I[gAN
women with impaired kidney function. Moreover, we found that IgAN women suffered
from a substantial burden of pregnancy even in those with relatively preserved pregestational
renal function.

TH-OR030

Semaphorin 3F (SEMA3F) Expression Is Reduced in Pregnancy
Complicated by Preeclampsia (PE) Giovanni Stallone, Adelaide Di Lorenzo,
Giuseppe S. Netti, Barbara Infante, Francesca Bruno, Pantaleo Greco, Maria
Matteo, Stefania Carlucci, Federica Trezza, Giuseppe Grandaliano. Medical
and Surgical Sciences, Univ of Foggia, Foggia, Italy.

Background: PE, characterized by the new onset of hypertension and proteinuria after
20 weeks of gestation, affects 2-10% of pregnancies worldwide. It is characterized by an
ineffective remodeling of maternal vessels perfusing the placenta. SEMA3F is a well-known
anti-angiogenic mediator. We aimed to investigate whether SEMA3F placenta expression
and serum and amniotic levels are modulated in PE.

Methods: To this purpose, we performed an observational single center, cohort
study in the period from March 2013 to July 2014. We enrolled 132 consecutive pregnant
women (PE n=13), undergoing an elective cesarean section (cross-sectional study) and 150
consecutive pregnant women undergoing amniocentesis for routine clinical indications
at 16-18 week of gestation (perspective study). SEMA3F concentration was evaluated
in maternal peripheral blood, venous umbilical blood and amniotic fluid at the time of
delivery in the first group. In addition, in this group we examined placental SEMA3F
protein expression. We then investigated amniotic fluid SEMA3F level at 16-18 weeks of
gestation in the second group of pregnants.

Results: SEMA3F placenta expression was significantly reduced in PE (Control
3.2+.3 vs. PE 1.3£.6AU, p=.01). In addition, SEMA3F level at the time of delivery was
significantly lower in serum (2.0+.4 vs 2.9+.6 ng/mL, p=.04), amniotic fluid (133.6+41.9
vs 202.4+102.2 ng/mL, p=.01) and cord blood (.58+.27 vs .92+.20 ng/mL, p=.02) of PE
patients compared with normal pregnant women. SEMA3F level in maternal serum was
significantly associated with placental weight (R>=.802; p<.001) and newborn weight
(R?=.532; p<.001) at birth. In the prospective cohort study 14 women developed PE. In this
setting, SEMA3F level in the amniotic fluid was lower in women developing PE compared
to women with a normal pregnancy (12.9+8.1 vs 30.1£8.0 ng/mL, p<.01).

Conclusions: Our findings demonstrate, for the first time, that SEMA3F expression is
significantly reduced in PE and support the hypothesis that SEMA3F amniotic fluid levels
might represent a biomarker of PE.

Funding: Government Support - Non-U.S.

TH-OR031

Efficacy in Diabetic Nephropathy in a Phase 2 Clinical Trial of Chemokine
Receptor 2 Inhibitor CCX140-B Richard J. Glassock,' Elena Henkel,? Heidrun
Mehling,® Christoph Hasslacher,* loanna Gouni-Berthold,® Vladimir Tesar,’
Antonia Potarca,” Pirow Bekker,” Thomas J. Schall.” 'David Geffen School
of Med; *Technical Univ, 3Free Univ; *Univ Heidelberg,; *Univ of Cologne;
°Charles Univ, "ChemoCentryx.

Background: The orally administered inhibitor of C-C chemokine receptor 2 (CCR2)
CCX140-B blocks the deleterious effects of monocyte chemoattractant protein-1, including
macrophage infiltration, podocyte injury and dysfunction. The aim was to test CCX140-B
in diabetic nephropathy (DN).

Methods: This is a randomized, one-year clinical trial. Primary efficacy measure:
change in urinary albumin:creatinine ratio (UACR) over 52 wks. Eligible patients were
on stable ACE inhibitor or ARB, and anti-diabetic treatment for >8 wks prior to entry, with
UACR 100-3000 mg/g creatinine, HbA 1¢ 6-10%, and eGFR *25 mL/min/1.73 m?. Patients
were stratified based on baseline UACR and eGFR, and then randomized to receive placebo,
5 mg, or 10 mg CCX140-B once daily (QD) plus standard of care (SOC) for 52 wks.

Results: 332 pts were enrolled. Baseline characteristics (mean+SD): 63+8 yrs, 77%
males, BMI 33+5 kg/m?, duration of diabetes 16+8 yrs, UACR (geo mean) 461 (range 77-
2922) mg/g, eGFR 60+24 mL/min/1.73 m% The primary endpoint was met: 5 mg CCX140-B
QD plus SOC showed a statistically significant (p=0.01) reduction in UACR compared to
SOC alone. The maximum effect (24% reduction) was at 12 wks, with sustained reduction
in UACR over the full year. 10 mg CCX140-B QD did not provide further improvement in
UACR vs. 5 mg. CCX140-B treatment showed an improvement in fasting plasma glucose
(-1.12 mmol/L). In a covariate analysis, CCX140-B was effective on UACR across patient
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groups. In a pre-specified subgroup with high baseline UACR (>800 mg/g creatinine),
CCX140-B resulted in a placebo-corrected 28% improvement in albuminuria over 52 wks,
and a slower rate of decline in eGFR. CCX140-B did not affect systemic BP or body weight,
and appeared to be well tolerated with a low overall dropout rate (10%).

Conclusions: CCX140-B improved albuminuria over 52 weeks in a broad patient
population. Patients with high baseline UACR may benefit most from CCX140-B treatment,
relevant for design of a renal endpoint study.

Funding: Pharmaceutical Company Support - ChemoCentryx, Inc.

TH-OR032

A First in Human Study of Implantation of Neo-Kidney Augment, an
Autologous Selected Renal Cell Population, in Type-2 Diabetic CKD Stage
3-4 Patients Peter Stenvinkel,' Torbjérn Lundgren,' Jonas Wadstrom,' Pontus
Blomberg,' Torkel Brismar,' Randal K. Detwiler.? 'Karolinska Univ Hospital,
Sweden, 2Univ of North Carolina.

Background: Animal models of CKD show that a selected population of bioactive renal
cells (Selected Renal Cells; SRC) can be delivered to the kidney through intra-parenchymal
injection resulting in a decrease in disease progression. We have used a laparoscopic
technique to perform the first-in-human study with Neo-Kidney Augment (NKA).

Methods: 7 male type-2 diabetic (108+11kg) patients (63+6yrs) with CKD were
selected. After evaluation of renal function and radiology they underwent renal biopsy.
Two cores were shipped to the manufacturing plant for cell isolation, culture and product
preparation. NKA was shipped back to the clinical centre (44-87d after biopsy) and injected
into the left kidney.

Results: Implantation of 8 mL NKA was uneventful. 1 postop complication was
observed (ileocecal volvolus). Infectious complications were observed in 3 patients during
the first 3 months. Antihypertensive medication has been reduced in 3/7 during the first
6 months. Creatinine has remained stable at 6 and 12 months after autologous renal cell
implantation in 6/7 patients. In one patient a rise in s-creatinine has, at least partly, been
due to prostatic hypertrophy. 2 patients have only been followed for 6 months. Kidney
volume was stable at 3, 6, and 12 m (n5).
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Conclusions: NKA was safely implanted in 7 diabetic CKD patients. Complications
after the implantations in this population were found to be related to the surgical procedure.
Longer follow-up and a larger number of patients is needed to reveal if this novel technique
can arrest progression of CKD and delay the start of renal replacement therapy. Perioperative
findings indicate that image-guided percutaneous techniques (“reversed biopsy”) could

facilitate the procedure in this patient group.

TH-OR033

Selective Inhibition of CCR2/5 Chemokine Receptors Reduces
Macroalbuminuria in Subjects with Type 2 Diabetes and Overt
Nephropathy Jeremy D. Gale,' Steven A. Gilbert,' Samuel S. Blumenthal,?
Tom Elliott,* Pablo E. Pergola,’ Kosalaram Goteti,' Douglas Girgenti,' Willem
H. Scheele,' Robert Webster,' Christelle Huguet Perros.! Pfizer Inc, Cambridge,
MA; *Zablocki VAMC, Milwaukee, WI; *Renal Associates PA, San Antonio, TX;
*BCDiabetes, Vancouver, Canada.

Background: Recruitment, infiltration and activation of inflammatory cells appears
important in diabetic nephropathy (DN). Inhibition of MCP-1/CCR2 receptor pathways
may have renoprotective effects in DN and clinical data support a potential protective
role of CCRS receptors. Our hypothesis was that combined blockade of CCR2 and CCRS
receptors could decrease proteinuria in subjects with nephropathy.

Methods: The effect on albuminuria of the novel and specific dual CCR2/5 receptor
antagonist, PF-04634817, was assessed in a multinational, randomized, double-blind,
placebo-controlled, parallel group trial of subjects with Type 2 diabetes and overt
nephropathy already receiving ACEi and/or ARB. Subjects with eGFR 20-75 mL/
min/1.73m? and urinary albumin creatinine ratio (UACR) >300mg/g (33.9 mg/mmol) at
baseline were assigned to receive PF-04634817 200mg (150mg if baseline eGFR <30 mL/
min/1.73m?) or placebo (3:1), orally, once daily for 12 weeks.

Results: 226 subjects (mean UACR of 180.78 + 160.53 mg/mmol Cr and mean eGFR
0of 41.46 £ 12.64 ml/min/1.73 m?at baseline) were randomised. A modest placebo-adjusted
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reduction in UACR of 8% (95% CI -9% to 23%) was observed in response to treatment with
PF-04634817 using the pre-defined primary assessment of efficacy (Bayesian analysis with
informative prior). Ad hoc analysis, of those with eGFR <60 mL/min/1.73m? at baseline,
showed a placebo-adjusted reduction of UACR approaching 19%. However, interpretation
of subgroups are difficult due to the 3:1 randomization and the presence of data outliers.
Adverse events (AEs) were mostly mild, the most common treatment-related AEs being
nausea, acne and diarrhoea.

Conclusions: The efficacy of PF-04634817 to reduce UACR in this study appears
modest, although may be greater in a subset of subjects with more advanced disease. This
profile combined with good safety supports further investigation of its potential as a novel
therapeutic strategy to improve renal outcome in DN.

Funding: Pharmaceutical Company Support - Pfizer

TH-OR034

Baricitinib in Diabetic Kidney Disease: Biomarker Analysis from a Phase
2, Randomized, Double-Blind, Placebo-Controlled Study Frank C. Brosius,'
Katherine R. Tuttle,? Sharon G. Adler,’ Matthias Kretzler,' Ravindra L. Mehta,*
James A. Tumlin,’ Kevin L. Duffin,® Joseph V. Haas,* Jiajun Liu,® Maria E. Silk,*
William Macias,® Jonathan M. Janes.® 'Univ MI Med Sch, Ann Arbor; *Univ
WA Sch Med, Spokane; °LA BioMed, Torrance; *Univ CA, San Diego, *Univ
TN Coll Med, Chattanooga, °Eli Lilly & Co, IN.

Background: New therapies for diabetic kidney disease (DKD) are needed as standard
care (SC) fails to prevent progressive DKD. Baricitinib (bari) is an oral Janus Kinase
(JAK)1/JAK2 inhibitor. The study met its primary endpoint of significantly reduced urine
albumin/creatinine ratio (UACR) at 6 months (mo) in diabetics with albuminuria despite SC.*

Methods: To examine effects of bari treatment (tx) on key secondary endpoints: 24h
urine protein; *30% UACR decrease; inflammatory biomarkers: urinary interferon gamma-
induced protein-10 (IP-10), monocyte chemoattractant protein-1 (MCP-1), and plasma
soluble tumor necrosis factor receptor (STNFR) 1&2. Type 2 diabetics at high-risk for
progressive DKD on SC were randomized to bari 0.75mg QD (n=25), 0.75mg BID (n=26),
1.5mg QD (n=26), 4mg QD (n=25), or placebo (PBO;n=27) for 6 mo.

Results: Reductions in 24h proteinuria compared with PBO were observed at 6 mo of
bari tx (LSM ratio vs PBO for 0.75mg BID, 1.5mg QD, 4mg QD; 0.59, 0.58, 0.60, resp.
p<.05). Benefits were maintained during a 1-2 mo washout period. The proportion with
330% UACR decline was increased by bari tx. IP-10, MCP-1, and sTNFR 1&2 decreased
in a numerically dose-dependent manner. Estimated glomerular filtration rate by cystatin
C was unchanged. At 6 mo, only 4mg bari had decreased hemoglobin vs PBO (-1.0+0.35
g/dL). No other safety concerns were observed.

Plot of Least Squares Means +/- Standard Error for sTNF R2
1 month

2 weeks 3 months 6 months 1wk washout | 4 wks washout

-

0.9+

Fold Change from Baseline

-

0.8~

Treatment
@ Placebo @ 0.75mgQD @ 0.75mgBID @ 1.5mgQD @ 4mg QD |
* p (adjusted) < 0.05 for comparison to Baseline  * p (adjusted) < 0.05 for comparison to Placebo

Conclusions: Analysis of proteinuria and inflammatory biomarkers supports efficacy of
bari in high-risk DKD. Data suggest an anti-inflammatory tx response encouraging further
study of bari in DKD. *Tuttle et al, ADA Jun 2015, Post. 114-LB.

Funding: Pharmaceutical Company Support - Eli Lilly and Company
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Patiromer Lowers Serum K* and Prevents Recurrent Hyperkalemia in CKD
Patients >65 Years of Age on RAAS Inhibitors Matthew R. Weir,'! David
A. Bushinsky,” Martha Mayo,’ Dahlia Garza,® Yuri Stasiv,’ Daniel J. Wilson,?
Susan Arthur,’ Lance Berman,® George L. Bakris.* Univ of Maryland; *Univ
of Rochester, 3Relypsa, Inc; *Univ of Chicago.

Background: Older pts are at risk for hyperkalemia (HK) due to comorbid diseases
and K*-altering medications. The active moiety of patiromer is a nonabsorbed K* -binder.
We present a prespecified subgroup analysis in pts >65 yr with CKD and HK on RAASI
from a 2-part, single-blind, phase 3 patiromer trial (OPAL-HK).

Methods: Pts (n=243) with baseline (BL) serum K* (s-K*) 5.1 to <6.5 mEq/L received
patiromer (4.2 or 8.4 g BID) in a 4-wk treatment phase (part A); then pts with BL s-K* 5.5
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to <6.5 mEq/L by central lab (n=107) were randomized to continue patiromer or switch to
placebo (PBO) in an 8-wk withdrawal phase (part B). Primary endpoints were Ds-K" from
BL at 4 wk in part A and between-group difference in Ds-K* from part B BL to part B wk 4.

Results: 131 (54%) pts were >65 yr at BL. Consistent with overall results, primary
endpoints were significant for pts >65 yr (Table). Overall and in pts >65 yr, 76% and 73%,
respectively, had s-K* 3.8 to <5.1 mEq/L (2° endpoint) at part A wk 4. More PBO pts
(p<0.001) developed recurrent HK in part B. In all pts, mild-moderate constipation was
the most common AE in part A (11%).

Conclusions: Patiromer significantly reduced s-K* in pts >65 yr and, vs. PBO,
maintained control of s-K*.

Table. Primary Endpoint Results (mEq/L)

Treatment Phase
Mean+SE BL Mean AS-K'+SE
S-K* (95% CI)
Overall (n=237)" 5.58+0.03 -1.01£0.03 (-1.07, -0.95) p<0.001
>65 yr (n=126)" 5.56+0.04 -1.01£0.05 (-1.10, -0.92) p<0.001

Withdrawal Phase

Median AS-K* (25", 75" Percentile)
from BL to Wk 4° Between-Group Difference in

Median AS-K* (95% CI)

PBO Patiromer

0.72(0.22, 1.22)
n=52

0.00 (-0.30, 0.30)

Overall (n=107) n=55

0.72 (0.46, 0.99) p<0.001¢

0.81 (0.51, 1.48)
n=31

0.00 (-0.35, 0.30)

>65 yr (n=60) =29

0.81(0.49, 1.14) p<0.001°¢

“Excludes 6 (overall) and 5 (=65 yr) pts with no s-K* value at wkly visit after Day 3. *Or carlier
timepoint if pt first had s-K* <3.8 mEq/L or >5.5 mEq/L. “Between-group difference in mean ranks
of change.

Funding: Pharmaceutical Company Support - Relypsa, Inc

TH-OR036

The Microalbminuria Intervention Study: Effects of Different Losartan
Combination Antihypertensive Therapy in Patients with CKD, MIDLAND-
CKD Yoshinari Yasuda,' Takeyuki Hiramatsu,”> Seiichi Matsuo,' Shoichi
Maruyama.' 'CKD Initiatives/Nephrol/CAMCR, Nagoya Univ, Nagoya, Aichi,
Japan; *Nephrol, Konankosei Hosp, Konan, Aichi, Japan.

Background: GUARD study reported that ACEI with a diuretic resulted in a greater
reduction in albuminuria compared to ACEI and calcium channel blocker (CCB), however
GFR significantly declined in ACEI and diuretic group and superiority between diuretics
and CCB in combination with ACEI remains controversial. In addition the effect of
combination antihypertensive therapy with ARB has not been fully evaluated. Thus the
effect to reduce albuminuria were studied between amlodipine and HCTZ in combination
with losartan, ARB.

Methods: Study design was randomized control trial. Eligible subjects were
hypertensive CKD patients (aged 20-79) treated with ACEI or ARB more than 2 months, BP
140/90 mmHg and above, and suspected albuminuria. Suspected albuminuria was defined
as albuminuria creatinine ratio (ACR) greater than 30 mg/gCr in an single spot urinalysis,
or + and above in urine dipstick test more than 2 times within 1 year. Exclusion criteria
were renal insufficiency, prescription of CCB/diuretics, cardiovascular events within 6
months, abnormal liver function, and uncontrolled diabetes/hyperuricemia within 3 months.
Written informed consent were obtained from all patients. This study was approved by
the ethical committee and registered to UMIN (ID: 000004062). Patients were randomly
assigned to group A (losartan and amlodipine) or B (compounding agent of losartan and
HCTZ12.5mg) for 6 months.

Results: 48 and 46 patients were assigned to group A and B. There was no significant
difference in patient characteristics between 2 groups at baseline, and BP were well
controlled in both groups. ACR were decreased in both groups at 3 and 6 months without
statistical significance. Among patients with ACR 30mg/gCr and above, ACR was
significantly decreased in group B compared to A at 3 and 6 months (-17.5 £ 77.4 vs
-56.3 + 37.3 %, p<0.01 and -27.8 + 63.4 vs -63.8 + 34.0 %, p<0.01). DeGFR were not
significantly different in 2 groups.

Conclusions: Compounding agent of losartan and HCTZ was superior to losartan and
amlodipine treatment in hypertensive CKD patients with albuminuria.

Funding: Private Foundation Support
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TH-OR037

Blood Pressure and Renal Outcomes in Diabetic Kidney Disease: Results
from the VA NEPHRON-D Trial David J. Lechey,' Jane Hongyuan Zhang,?
Nicholas Emanuele,! Adam Whaley-Connell,> Paul M. Palevsky,* Robert F.
Reilly,’ Peter Guarino,’ Linda F. Fried.* ! Edward Hines, Jr. Veterans Affairs (VA)
Hospital, Hines, IL; *Cooperative Studies Program Coordinating Center, VA
Connecticut Healthcare System, West Haven, CT; *Harry S. Truman Memorial
VA Hospital, Columbia, MO; VA Pittsburgh Healthcare System, Pittsburgh,
PA; *VA North Texas Healthcare System, Dallas, TX; °VA NEPHRON-D Study
Group.

Background: Proteinuric diabetic kidney disease (DKD) frequently progresses to
end-stage renal disease (ESRD). Control of blood pressure (BP) delays progression, but
the optimal BP to improve outcomes remains unclear. The objective of this analysis was to
evaluate the relationship between BP and renal outcomes in proteinuric DKD.

Methods: BP data from all 1448 randomized participants in the VANEPHRON-D study
were included in a post-hoc analysis. The effects of mean on-treatment BP on the primary
endpoint (decline in the estimated GFR (eGFR), ESRD, or death), renal endpoint (decline
in eGFR or ESRD), rate of eGFR decline, and mortality were measured.

Results: In univariate analyses, both mean systolic BP (SBP) and mean diastolic BP
(DBP) were strongly associated (p < 0.001) with the primary endpoint. After multivariate
adjustment, the hazard of developing the primary endpoint increased as mean SBP rose
from < 120 to> 150 mmHg (p=0.018); a significant increase in hazard ratio was seen when
mean SBP was > 140 mmHg. There was also a significant effect of mean DBP on the hazard
of developing the primary endpoint (p=0.005), with an increase in hazard ratio when mean
DBP was > 80 mmHg. Associations between BP and both renal endpoint and rate of eGFR
decline were similar to those with the primary endpoint. No effect of BP on mortality was
observed, possibly because of the limited number of mortality events.

Conclusions: In patients with proteinuric DKD, mean SBP > 140 mmHg and mean
DBP > 80 mmHg were associated with worse renal outcomes.

Funding: Veterans Administration Support

TH-OR038

Hemoglobin (HGB) Response in a Phase 2b Study of AKB-6548 for the
Treatment of Anemia in Patients with Non-Dialysis Dependent Chronic
Kidney Disease (NDD-CKD) Bruce S. Spinowitz,' Pablo E. Pergola,’ Volker
H. Haase,’ Tasha M. Farmer,* Charlotte S. Hartman,* Bradley J. Maroni.* 'New
York Hospital Queens, Flushing, NY; *Renal Associates PA and Univ of Texas
Health Sciences Center, San Antonio, TX; *Vanderbilt Univ, Nashville, TN;
‘Akebia Therapeutics, Inc., Cambridge, MA.

Background: AKB-6548 is a novel, once-daily, oral hypoxia-inducible factor prolyl-
hydroxylase inhibitor (HIF-PHI) that preferentially stabilizes HIF-20. Studies have shown
AKB-6548 produces physiologic increases in erythropoietin, enhances iron mobilization
and utilization, and produces a dose dependent increase in HGB.

Methods: A randomized, double-blind, placebo-controlled study assessed HGB
response of AKB-6548 over 20 weeks in CKD subjects with anemia. 210 subjects were
enrolled into one of 3 groups: 1) ESA naive with HGB £10.5 g/dL, 2) previously treated with
ESA with HGB £10.5 g/dL, or 3) actively treated with ESA with HGB >9.5 and £12.0 g/dL,
and randomized (2:1) to once daily AKB-6548 or placebo. Primary endpoint was percent
of subjects with mean HGB of *11.0 g/dL or increase in HGB by *1.2 g/dL from baseline.

Results: Overall, 54.9% of AKB-6548 vs. 10.3% of placebo subjects met the primary
endpoint (p=0.0001) and mean change in HGB at end of treatment was 0.84 g/dL in the
AKB-6548 group as compared to 0.02 g/dL in the placebo group (p=0.0054 at Week 2,
p<0.0001 all time points Week 4 and beyond). HGB responses in the Naive and Previously
Treated groups were similar to each other and the overall group. In subjects converting
from active ESA, AKB-6548 maintained a stable HGB throughout the study. HGB
response with AKB-6548 was associated with an increase in reticulocytes and TIBC, and
a decrease in serum hepcidin and ferritin across all three treatment groups. AKB-6548
was generally well tolerated and overall adverse events were balanced between treatment
groups (74.6% vs. 73.6%).

Conclusions: AKB-6548, a novel HIF-PHI being developed for the treatment of anemia
of CKD, raised and maintained HGB, while increasing iron mobilization and utilization,
providing a more physiologic approach to the treatment of renal anemia. This study forms
the basis for future Phase 3 studies.

Funding: Pharmaceutical Company Support - Akebia Therapeutics, Inc.

TH-OR039

Anemia Correction with Roxadustat Improves Health Related Quality of
Life (HRQOL) in Chronic Kidney Disease (CKD) Patients Lynda Szczech,
Stefan Hemmerich, Anatole Besarab, Khalil Georges Saikali, Lona Poole,
Kin-Hung Peony Yu, Thomas B. Neff. FibroGen, San Francisco, CA.

Background: The hypoxia-inducible factor prolyl hydroxylase inhibitor roxadustat
is being developed for treatment of CKD anemia.This analysis of two phase 2 trials was
undertaken to assess the effect of roxadustat on HRQOL in non-dialysis (NDD) and dialysis
dependent (DD) CKD.

Methods: HRQOL was assessed by SF-36 and FACT-An questionnaires in efficacy-
evaluable populations in 2 open-label studies, CKD-NDD (041) and ESA-naive incident
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CKD-DD (053). HRQOL was assessed at baseline (BL), 8 and 16 wks [end of treatment
(EOT)] in 041 and at BL, 8 and 12 wks (EOT) in 053 [mean+SE changefrom BL (A)].
Missing data were imputed by last observation carried forward.

Results: Data from 141 subjects with CKD-NDD and 55 subjects with CKD-DD were
available. In both populations, SF-36 physical component summary and FACT-An scores
improved compared to BL (p=0.005 & 0.001, CKD-NDD; p=0.01 & 0.02, CKD-DD). SF-
36 vitality norm-based domain scores (NBDS) and FACT-An anemia score increased by
an average of >4 points. Benefits were seen particularly among those with low BL scores.
In Study 053, subjects with BL SF-36 Physical Functioning NBDS <35 experienced a
mean increase of 8.7 (p=0.005) and those with BL Vitality NBDS <50 increased by 6.7
(p<0.0001). Subjects with BL FACT-An Anemia score<55 increased 10.3 (p=0.0001), and
those with BL FACT-An Total Score<135 increased 16.0 (p=0.0005).

Population HRQOL .
(Study) (n) Instrument Domains Baseline Aat EOT P-value
Physical 37.7+1.0 1.4+0.7 0.04
Functioning
SF-36
NDD NBDS
(041) Vitality NBDS 48.1+1.1 43+09 <0.0001
(n=141) Physical Well 21.720.4 1.040.3 0.0004
FACT-An Being
Anemia 54.8+1.3 4.3£1.0 <.0001
Physical 40.0+1.4 3.9+1.0 0.0002
Functioning
b SF-36 NBDS
(053) Vitality NBDS 47.3£1.5 3.7+1.2 0.003
(n=55) Physical Well 19.3+0.8 1.6:0.7 0.03
FACT-An Being
Anemia 52.4+2.1 4.9+1.6 0.003

Conclusions: Roxadustat consistently improved mean HRQOL sub- and summary
scores. Improvements were greatest in subjects with low BL scores. Roxadustat is currently
being evaluated in phase 3 trials in which HRQOL is further explored.

Funding: Pharmaceutical Company Support - FibroGen

TH-OR040

Hepcidin Response to Intravenous (IV) or Oral Iron in the Randomized
FIND-CKD Trial of Patients with Non-Dialysis Dependent CKD (ND-
CKD) Carlo A. Gaillard,! Andreas H. Bock,> Fernando Carrera,’ Kai-Uwe
Eckardt,* David B. Van Wyck,* Sukhvinder Singh Bansal,® Bernard Roubert,’
Maureen Cronin,” Simon D. Roger,® [ain C. Macdougall.® 'Uni. of Groningen,
Groningen, Netherlands, *Kantonsspital, Aarau, Switzerland; *Eurodial,
Leiria, Portugal; *Uni. of Erlangen-Nuremberg, Erlangen, Germany, *Davita
Healthcare Partners, Denver, CO; °Kings College Hospital, London, United
Kingdom; "Vifor Pharma Ltd, Glattbrugg, Switzerland, *Renal Research,
Gosford, NSW, Australia.

Background: Hepcidin is the key regulator of iron homeostasis but its temporal
response to iron therapy, and response to IV vs oral iron therapy, are unexplored.

Methods: In the 56-week, open-label, multicenter, prospective, randomized FIND-
CKD study, 626 anemic patients with ND-CKD and iron deficiency not receiving ESA
therapy were randomized (1:1:2) to IV ferric carboxymaltose (FCM), targeting higher
(400-600ug/L) or lower (100-200pg/L) ferritin, or oral iron. In a subset of patients enrolled
in the UK, serum hepcidin was measured centrally by a validated liquid chromatography
tandem mass spectrometry assay.

Results: 61 patients provided baseline and *1 post-baseline hepcidin values. Mean
(SD) baseline hepcidin level was 4.0(3.5), 7.3(6.4) and 6.5(5.6) ng/mL in the high ferritin
FCM, low ferritin FCM and oral iron groups. The mean (SD) endpoint value (i.e. the last
post-baseline value) was 26.0(9.1),15.7(7.7) and 16.3(11.0) ng/mL, respectively. The
increase in hepcidin from baseline was smaller with low ferritin FCM and with oral iron
vs high ferritin FCM up to week 52 (all p<0.05). Correlations were significant between
the post-baseline increases in hepcidin and ferritin (r=0.70, p<0.0001), TSAT (r=0.42,
p=0.0008) or hemoglobin (r=0.30, p=0.0295) using endpoint values across all groups.
The increase in hepcidin levels over the 12-month study generally mirrored the cumulative
iron dose in all groups.

Conclusions: These prospective, 1-year data from a randomized trial show that hepcidin
levels rose in response to either IV or oral iron therapy, but that the speed and extent of
the rise was greatest with IV iron targeting a higher ferritin level. Oral iron and IV iron
targeting a lower ferritin level resulted in similar hepcidin levels.

Funding: Pharmaceutical Company Support - Vifor Pharma, Glattbrugg, Switzerland

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

11A



J Am Soc Nephrol 26: 2015

TH-OR041

Isolation of Live Nephron Progenitors Cells Expressing Six2+ and Cited1+
from Human Embryonic Kidneys and Amniotic Fluid Laura Perin,' Stefano
Da Sacco,' Astgik Petrosyan,' Matthew Edward Thornton,? Brendan Grubbs,?
Roger E. De Filippo.! 'Urology, Children’s Hospital Los Angeles, Los Angeles,
CA; ?Univ of Southern California, Los Angeles, CA.

Background: In the developing kidney, formation of new nephrons relies on a small
population of self renewing progenitors co-expressing Six2 and Cited1. Unfortunately,
despite their essential role in the renal formation, direct isolation and expansion of human
nephrogenic progenitor cells has not been successfully achieved and our knowledge is
mostly based on rodent models. We have identified a small niche of Six2+Cited1+ cells
within human amniotic fluid (hAF) and in this project we report for the first time the isolation
and characterization of this population from both hAF and human embryonic kidneys (hEK).

Methods: Six2+ Cited1+ live cells from hAF and hEK were sorted using Smartflare
RNA probes. RNAseq on positive and negative selections was performed immediately
after sorting to evaluate their genetic profile without the confounding effects of cell culture.
Integration into developing renal structures was assessed. Potential for a glomerular fate
was tested by differentiation toward podocyte lineage.

Results: Six2+Cited1+ cells were successfully isolated from hEK (0.17%) and hAF
(0.2%). RNASeq confirmed expression of genes such as Six2, Citedl, Osrl, suggesting a
nephrogenic signature. Clones and subclones were derived and expanded for many passages
in specific nephrogenic media maintaining Six2 and Cited1 expression. These populations
were able to integrate in developing renal structures when co-cultured with dissociated/
re-aggregated hEK. Differentiation into podocyte-like cells was evaluated by expression
of specific markers including WT1 and nephrin, deposition of collagen IV alpha3-4-5 and
functional response to angiotensin 1.

Conclusions: Our preliminary results suggest the possibility of deriving and expanding
for the first time, Six2+Cited1+ cells from hEK as well as from an exogenous source of
cells like hAF without genetic manipulation. This system might represent an accessible
and novel source of nephron progenitors that can guide studies of renal cell specification,
thus increasing our knowledge on human renal development.

Funding: Private Foundation Support

TH-OR042

Novel Noninvasive Source of Kidney Progenitor Cells with Potential
to Differentiate into Podocytes Fanny Oliveira Arcolino,' Silvia Zia,'
Katharina Held,' Joris Vriens,' Elli Papadimitriou,’ Benedetta Bussolati,’ Anke
Raaijmakers,"? Karel Allegaert,' Jan A. Deprest,' Jaan Toelen,'” Lambertus
P.W.J. Van den Heuvel,'* Elena N. Levtchenko.'? ‘Development and
Regeneration, Catholic Univ Leuven, Leuven, Belgium; *Dept of Pediatrics,
Univ Hospitals Leuven, Leuven, Belgium, *Dept of Molecular Biotechnology
and Health Sciences, Univ of Turin, Turin, Italy; *Dept of Pediatric Nephrology,
Radboud UMC, Nijmegen, Netherlands.

Background: Recently, subpopulations of cells from amniotic fluid (AF) and adult urine
were shown to express kidney progenitor cell features with multipotential of differentiation.
We aimed to study urine of preterm neonates born before the completion of nephrogenesis
for the presence of kidney neonatal stem/progenitor cells (nKSPC) and the ability of these
cells to differentiate into functional podocytes.

Methods: Clonal cell lines were characterized as KSPC and KSPC-derived podocytes
by gene expression analyses using quantitative rt-PCR and protein expression by flow
cytometry and immunofluorescence. Podocytes differentiation was induced by incubation
of cells in medium containing retinoic acid and vitamin D. Function of podocytes was
assessed by albumin endocytosis and calcium influx assays. Results were compared to
conditionally immortalized podocytes (ciPodocytes) and podocytes differentiated from
amniotic fluid stem cells (AFSC) and adult urine progenitor cells (aUPC).

Results: nKSPCs expressed mesenchymal stem cell markers and kidney progenitor cell
markers as SIX2, CD24, CD133, Vimentin and CITED1 maintaining these characteristics
up to passage 17. nKSPC-derived podocytes presented mesenchymal-to-epithelial transition
and acquired arborized cytoplasm comparable to ciPodocytes. Cells presented up-regulation
of podocyte-specific genes and proteins and were able to endocytose albumin and uptake
calcium via transient receptor potential cation channel, subfamily C, member 6 (TRPC6).

Conclusions: Preterm neonatal urine represents a novel noninvasive source of self-
reviewing kidney progenitor cells with potential to differentiate into functional podocytes
and may be a promising tool for regenerative medicine aiming kidney repair and a model
for studying renal disease.

TH-OR043

Pluripotent, Non-Tumorigenic, Human Muse Cells Integrate into
Glomerulus to Recover Function in a Chronic Kidney Disease Mouse Model
Nao Uchida,' Naonori Kumagai,' Yoshiaki Kondo,?> Shigeo Kure.! !Pediatrics,
Tohoku Univ School of Medicine, Sendai, Miyagi, Japan, *Healthcare Services
Management, Nihon Univ School of Medicine, Tokyo, Japan.

Background: As availability of transplantable kidneys is limited, stem/progenitor cell
therapy replenishing new glomerular cells may be helpful; several pluripotent stem cell types
have been studied, including non-tumorigenic Muse cells, collectable from the bone marrow
as stage-specific embryonic antigen (SSEA)-3(+) cells. Here the effect of intravenously
injected human Muse cells on a chronic kidney disease (CKD) mice model was evaluated.
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Methods: Muse SSEA-3(+) and non-Muse SSEA-3(-) cells were isolated from
bone marrow-derived mesenchymal stem cells (MSCs) using fluorescence-activated
cell sorter. CKD was induced by intravenously injecting doxorubicin into severe
combined immunodeficient (SCID), Balb/c mice, mimicking human focal segmental
glomerulosclerosis. A week later, 2 x 10* cells of Muse, or non-Muse cells, or sterile vehicle
were infused via the tail vein.

Results: In vitro, Muse cells showed specific migration activity toward the serum from
CKD mice. After three weeks of renal lineage induction, Muse cells expressed WT1, while
no signals were detected in non-Muse cells. In CKD-SCID mice, intravenously injected
Muse cells migrated and integrated into the glomerulus, replacing a certain number of
glomerular cells by differentiating into WT1-, podocin-, megsin-, and CD3 1-positive cells.
This led to functional recovery, particularly in creatinine clearance at 7 weeks. In CKD-
Balb/c mice, WT1(+)- and CD31(+)-Muse cells were recognized in the glomerulus at 5
weeks without immunosuppressant, whereas majority of these were rejected by 7 weeks.
Significant functional recovery was observed for urine protein, creatinine clearance, and
plasma creatinine compared with the vehicle group at 5 weeks. Attenuated glomerular
sclerosis, interstitial fibrosis, and podocyte loss was noted in both models.

Conclusions: Muse cells are unique from other pluripotent stem cells in their high
integration rate into the damaged glomerulus simply by intravenous injection, non-
tumorigenicity, and differentiation in vivo into glomerular cells that mediate functional
recovery.

Funding: Pharmaceutical Company Support - Clio inc., Government Support - Non-U.S.
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Patient-Derived Induced Pluripotent Stem Cell (iPSC) Modeling of
Genetic Renal Disease (GRD) Andrew John Mallett,'** Barbara Maier,'?
Pei Xuan Er,'? Minoru Takasato,"? Jane Sun,’ Ernst J. Wolvetang,® Stephen 1.
Alexander,® Cas Simons,' Melissa H. Little.">” Inst for Molecular Bioscience,
The Univ of Queensland, Brisbane, Australia; *“Murdoch Children’s Research
Inst, Melbourne, Australia; 3Kidney Health Service & Conjoint Kidney
Research Laboratory, Royal Brisbane and Women's Hospital, Australia;
“School of Medicine, UQ, Australia; *Australian Inst of Bioengineering and
Nanotechnology, UQ, Australia; *Dept of Nephrology, Children’s Hospital at
Westmead, Australia.

Background: The reprogramming of somatic cells into iPSCs provides potential
to model human diseases in vitro, as has been demonstrated in the cardiac and neuronal
fields. Nephrology has not yet benefited from these advancements primarily due to lack of
a robust kidney differentiation protocol.

Methods: We aimed to generate and characterize iPSCs from patients with different
GRDs. Families with clinically diagnosed GRD were recruited from a Renal Genetics
Clinic for concurrent research-based massively parallel sequencing (MPS) and iPSC
generation. One affected and unaffected member of each family was recruited. To establish
transgene-free iPSC lines, fibroblasts were isolated via skin biopsy and reprogrammed using
non-integrating Sendai virus (21day protocol).

Results: 7 families (14 participants) were recruited with a variety of GRD diagnoses.
Fibroblast culture was successful in 6 families. Established iPSC lines have typical hESC-
like morphology and express pluripotency markers after 4 (TRA1-60) and 15 passages
(NANOG). Moreover, iPCS lines have cleared the Sendai virus vectors, as confirmed by
RT PCR after only 7 passages. G-band analysis of 2 lines from each isolation confirmed that
each of the derived lines had maintained the normal karyotype after reprogramming. Paired
patient and control iPSC are being redifferentiated towards kidney employing an established
protocol. Renal organoids will be analyzed using IF, FACS and transcriptional profiling.

Conclusions: Patient derived iPSC have been generated and renal redifferentiation
commenced. We hope to uncover the biological consequences of novel genetic variants
causing GRD as identified via MPS, thereby beginning to explain patient phenotypes and
disease pathogenesis.

Funding: Private Foundation Support

TH-OR045

Multi-Segmented Nephron Organoids Derived from Human Pluripotent
Stem Cells Model Kidney Development and Injury Ryuji Morizane, Albert Q.
Lam, Benjamin S. Freedman, Seiji Kishi, M. Todd Valerius, Joseph V. Bonventre.
Medicine, Brigham and Women s Hospital, Boston, MA.

Background: Kidney differentiation from human pluripotent stem cells (hPSCs) is
limited by the inability to generate complete nephrons, which has inhibited efforts to model
kidney development and disease. One important problem is the low efficiency of SIX2+
nephron progenitor cell (NPC) generation by published protocols. We hypothesized that
more precise recapitulation of the stages of in vivo metanephric development with hPSCs
would result in the generation of more pure populations of NPCs with the capacity to
form nephrons.

Methods: We developed a chemically defined protocol to direct the differentiation of
hPSCs into NPCs that form multi-segmented nephron structures in 2D and 3D organoids,
mimicking the stages of in vivo nephrogenesis: late primitive streak (PS), posterior
intermediate mesoderm (IM), SIX2+ metanephric mesenchyme (NPCs), renal vesicles
(RVs), and nephrons. hPSC-derived nephron organoids were tested for the ability to model
kidney development and injury.

Results: Efficient differentiation of hPSCs into late PS followed by WT1+HOXD11+
posterior IM enabled the induction of SIX2+SALL1+WTI+PAX2+ NPCs with ~90%
efficiency within 9 days. Treatment with Wnt and FGF signals induced differentiation into
PAX8+LHX1+ RVs, which spontaneously differentiated into multi-segmented nephron

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

12A



J Am Soc Nephrol 26: 2015

structures containing podocytes (NephrintPODXL+WT1+, foot process formation shown
by EM), proximal tubules (LTL+CDH6+AQPI1+), loops of Henle (CDHI1+THP+), and
distal tubules (CDH1+BRN1+) in an organized, contiguous arrangement in both 2D and
3D culture. Inhibition of Notch signaling during organoid formation resulted in specific
defects in proximal tubules, indicating that nephron organoids model kidney development.
Moreover, treatment with the nephrotoxins, gentamicin or cisplatin, induced KIM-1
expression in LTL+ tubules in a dose dependent manner.

Conclusions: We developed a novel method to differentiate hPSCs into NPCs with
~90% efficiency within 9 days of differentiation. NPCs formed organized, contiguous,
multi-segmented nephron structures in 2D and 3D organoids, which could be used to model
kidney development and injury.

Funding: NIDDK Support, Government Support - Non-U.S.
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A Developmentally Plastic Adult Mouse Kidney Cell Line Spontaneously
Generates Multiple Adult Kidney Structures Tomoko Obara. Cell Biology,
Univ of Oklahoma Health Sciences Center, Oklahoma City, OK.

Background: Diabetic nephropathy (DN) is the leading cause of end stage renal disease
(ESRD) in the US. Although the precise causes are not well understood, DN is characterized
by fibrosis within the glomeruli and tubular interstitium. Dialysis and kidney transplantation
are currently the only successful therapies for ESRD. The renal transplantation approach
suffers from donor shortages and complications of immune rejection. New therapies for
renal replacement are needed. At this time the derivation of kidney lineage cells from either
mouse or human induced pluripotent stem cells leads to limited nephron-like structures.
To date, no one has been able to regenerate or model functional nephrons from normal
or diseased kidneys.

Methods: In this study, we explored the utility of the absence of the epigenetic regulator
ARID3a an adult mouse kidney cell line (KKPS5) for generating nephron structures in
both in vitro and in vivo model systems.

Results: We discovered that KKPS5 acquires renal progenitor surface markers as
an alternative cell source and further develop into multicellular nephron-like structures
within a few days in 3-D matrigel. Moreover, when these cells are engrafted into
immunocompromised medaka adult kidney they formed mouse nephron structures. We are
unaware of the existence of other cell lines that exhibit this unique multipotent property.

Conclusions: These data implicate KKPSS5 cells provide a unique advantage for
exploring kidney development. Moreover, we predict our findings will be relevant for
future therapeutic manipulations in kidney disease.

Funding: Private Foundation Support
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Decellularized Renal Extracellular Matrix Scaffolds Serve as 3D Biological
Templates for Regeneration of Nephron Structures by Human Kidney
Cells Joseph S. Uzarski,' Carol Ann Deaton,> Heather Hilary Ward,? Angela
Wandinger-Ness,* Jason Wertheim.! Dept of Surgery, Northwestern Univ
Feinberg School of Medicine, Chicago, IL, *Dept of Internal Medicine, Univ of
New Mexico HSC, Albuquerque, NM, *Dept of Pathology, Univ of New Mexico
HSC, Albuquerque, NM.

Background: An alternative to current renal replacement therapy options aims to utilize
renal tissues developed ex vivo using patient-derived cells for implantation to augment or
replace failing kidneys. Our objective was to characterize the phenotypic effects of culturing
particular populations of human nephron-derived cells within 3D decellularized renal
extracellular matrix scaffolds (ECMs) as a step toward regenerating functional nephrons.

Methods: Rat kidneys were perfused antegrade with detergents to completely
remove the autologous cells. The resultant renal ECMs were injected arterially with
select populations of immortalized or primary human renal epithelial or progenitor cells
(RPC) and cultured using specialized perfusion bioreactors. We compared proliferation,
metabolism, gene expression, and morphological adaptation in cells derived from different
nephron components.

Results: Epithelial cells infused into ECMs dispersed in periglomerular tubules. Distal
tubule-derived RCTE cells formed patent, polarized E-cadherin+ tubular structures, and
steadily proliferated over 1 week of perfusion culture. Proximal tubule-derived RPTE
cells similarly distributed in the tubular space, with some cells found in glomeruli and
Bowman'’s capsules. Both epithelial lines showed downregulation of EMT markers S100A4
and vimentin after culture within renal ECMs. After 7 days, kidney-specific-cadherin was
upregulated in RPTE cells. Injury markers KIM-1 and CD24 were downregulated in RCTE
cells alone. Cadaver-derived CD133/1+ RPC formed tubular structures within renal ECMs,
and gradually decreased proteolytic KIM-1 shedding over 7 days.

Conclusions: We conclude that renal ECMs have inductive properties that may
eventually be used in concert with exogenous biological or chemical stimuli to promote
differentiation of stem or progenitor cells into mature, functional nephron-specific
epithelial cells.

Funding: Private Foundation Support
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Systems Biology of Polycystic Kidney Disease Suggests It Is a Metabolic
Disease Luis F. Menezes, Fang Zhou, Gregory G. Germino. NIDDK, National
Insts of Health, Bethesda, MD.

Background: The major gene mutated in autosomal dominant polycystic kidney disease
was identified over 20 years ago yet its function remains poorly understood. We have used
a systems-based approach to examine the effects of acquired loss of Pkd1 in an orthologous
mouse model of human ADPKD as the kidneys transition from normal to cystic state.

Methods: A total of 135 Pkd1°;Tg(Cre/Esrl) mice animals in which Pkd I knockout
was induced by tamoxifen at P40 were harvested between P100 and P210 and kidney/body
weight curves were fitted for males and females separately. Gene expression in 80 kidneys
was analyzed with Illumina arrays, followed by differential gene expression and network
analysis. Predictions were tested using: 1) metabolite and complex lipids profiling in 14
male kidneys; 2) diet manipulations in 33 Pkd[°’;Tg(Cre/Esrl) mice induced at P7 and
harvested at P21 and in 52 PkdI°*°; Tg(Cdh16-cre) mice harvested at P14.

Results: We found in the P40-induction model that females were significantly protected
from cystic kidney disease but had more severe cystic liver disease. Furthermore, the
transcriptional profiles of normal male and female kidneys differed almost as much as those
of normal and cystic kidneys and the differentially expressed gene modules were enriched
for genes involved in lipid metabolism. Gene ontology of the differentially expressed genes
common to both sexes showed enrichment for metabolic pathways. Metabolic and lipid
profiling confirmed differences in cystic kidneys. We also found that the P7- and P40-
induced mice share common transcriptional signatures, suggesting similar mechanisms of
cyst initiation and growth. Finally, we showed that a modest change in the lipid composition
of diet could significantly affect the progression of disease.

Conclusions: Gene expression and network analysis accompanied by global
metabolites and complex lipid profiling suggested that metabolic status could be a major
regulator of disease susceptibility. By manipulating the lipid content of mouse diets we
corroborate this hypothesis and suggest that metabolic pathways are a major component
of polycystic kidney disease, possibly underlying some of the sex effects.

Funding: NIDDK Support
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Smyd2 Synergistically Activates STAT3 and NF-kB and Represses p53 to
Promote Cyst Growth Xiaoyan Li, Lucy Fan, Xia Zhou, James P. Calvet,
Xiaogang Li. Kidney Inst, Univ of Kansas Medical Center, Kansas City, KS.

Background: Protein methylation has emerged as a post-translational modification that
exerts key roles in defining protein functions, at the level of signaling mediators and at the
level of epigenetic regulation of transcription, in polycystic kidney disease (PKD). Smyd2,
as a SET-domain-containing histone (lysine) methyltransferase, methylates both histone and
non-histone proteins, including PKD associated p53, Rb and HSP90. However, the roles
and underlying mechanisms of Smyd2 in regulating cyst development remain unknown.

Methods: To understand the role of Smyd2 in cyst growth in vivo, we generated Pkd 1
and Smyd2 double conditional knockout mice (PkdI"*/e*:Smyd2"</+:Ksp-Cre), and we
treated Pkd """ mutant mice with the Smyd2 specific inhibitor, AZ505. To identify novel
Smyd2 target genes involved in cystogenesis, we performed ChIP-seq analysis.

Results: We found that knockout of Smyd2 or inhibition of Smyd2 with AZ505
delayed cyst growth as seen by decreased cystic index, kidney weight (KW)/body weight
(BW) ratios, blood urea nitrogen (BUN) levels, cyst lining epithelial cell proliferation,
and increased cyst lining epithelial cell apoptosis in Pkd! mutant mice (all p < 0.01). We
further found that Pkd ! and Smyd2 double knockout mice lived longer, to a mean age of 25
days, while Pkd1 knockout mice died at a mean age of 17 days (p < 0.001). We found that
STAT3 and the p65 subunit of NF-kB are novel non-histone substrates of Smyd2, which
methylates and activates them leading to increased cystic epithelial cell proliferation and
survival. Smyd2 also regulates cystic epithelial cell apoptosis by repressing p53 activity
and expression. Further, we identified novel Smyd?2 target genes, including the primary
cilia associated Ahil (Abelson helper integration site 1) gene and HYDIN gene, by ChIP-
seq analysis, which may connect Smyd?2 signaling to the ciliopathy hypothesis in PKD.

Conclusions: Smyd2 promotes renal cyst growth in ADPKD through STAT3 and
NF-«B signaling as well as p53 and ciliopathy associated signaling. Targeting Smyd2 in
cystic renal epithelial cells may be a viable new therapy for ADPKD.

Funding: NIDDK Support

TH-OR050

Novel Insights into Polycystin-1 Function from the Xenopus Pronephric
Kidney Oliver Wessely, Uyen Tran. Cellular & Molecular Medicine, Cleveland
Clinic, Cleveland, OH.

Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD) is caused by
mutations in Polycystin-1 (PKD1) or Polycystin-2 (PKD2). PKD1 is a large transmembrane,
mechanoreceptor-like protein that forms multiprotein complexes at focal adhesions, cell—cell
junctions and cilia. It is thought to transmit a signal to PKID2, which in turn releases calcium.
Studies in mouse and other model organisms have led to the prevailing hypothesis that
Polycystin-1 and Polycystin-2 regulate a range of cellular pathways, which together ensure
that renal epithelial tubules establish and maintain a correct diameter. While there has been
significant progress over the years, the molecular mechanism of PKD1 action is still obscure.

Methods: To address the function of PKD1 we used the Xenopus pronephros as a
model for PKD. We knocked down Pkd1 expression using antisense morpholino oligomers
and characterized the kidney by morphology, histology, immunofluorescence and in
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situ hybridization. To identify functional domains we subsequently re-expressed Pkdl
and fragments, thereof. Finally, we performed molecular analysis and binding assays to
understand the underlying mechanism.

Results: Xenopus embryos lacking Pkdl develop a PKD phenotype characterized by
the formation of fluid-filled edema, dilated tubules, randomization of the mitotic spindle
angle and increased DNA instability. This phenotype could be restored by re-expression of
the intracellular domain of Pkd1. Moreover, structure-function analysis demonstrate that the
G-protein binding domain is critically important for this activity. Based on this result, we
performed binding studies with all the G-protein alpha subunits and demonstrated that Pkd1
recruits a very select subset of G-protein alpha subunits. The importance of this interaction
was then subsequently validated by epistasis experiments in Xenopus.

Conclusions: Together, the data support the hypothesis that the intracellular domain
of PKDI recruits G-proteins and that this interaction is critical for its function.

Funding: NIDDK Support
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A Forward Genetic Screen Identifies a Calcium-Regulated Mitochondrial
Metabolite Carrier as a Downstream Target of Polycystin-2 Alexis Hofherr,'
Claudia Seger,' Terry J. Watnick,” Michael Kottgen.! ‘Dept of Medicine, Univ
Medical Center Freiburg, Germany; *Univ of Maryland.

Background: Polycystin-2 (aka TRPP2) is a cation channel that localizes to primary
cilia and regulates developmental programs ranging from tubular morphogenesis to
establishment of left-right (LR) asymmetry. Loss of TRPP2 results in polycystic kidney
disease and randomized LR asymmetry. TRPP2-mediated calcium signals are thought to
regulate morphogenesis. But the molecular events translating these calcium signals into
morphogenetic programs are unknown.

Methods: To identify evolutionarily conserved core constituents of the TRPP2 signaling
pathway, we conducted an unbiased forward genetic screen in D. melanogaster for mutants
that phenocopy the TRPP2 loss of function phenotype. To test the conservation of newly
identified genes in vertebrates, the function of candidate genes was investigated in zebrafish.
The molecular function of genes was studied in mIMCD?3 cells using TALEN-mediated
gene deletion in combination with metabolomics.

Results: We identified a calcium-dependent mitochondrial metabolite carrier (MC)
as a downstream target of TRPP2 in a large-scale mutagenesis screen for mutants that
phenocopy loss of TRPP2 in D. melanogaster. Calcium regulation of this MC appears
to be critical, since loss of MC in flies was rescued by wt MC, but not by MC with EF-
hand mutations, which abolish calcium binding. In zebrafish, TRPP2 is essential for the
establishment of LR asymmetry. We show that MC is also required for the determination
of LR asymmetry in zebrafish. Rescue experiments in flies and zebrafish suggest that
MC acts downstream of TRPP2, which is consistent with the calcium-dependence of this
carrier. To investigate the molecular function of MC and TRPP2, we deleted the genes in
mIMCD3 cells. Metabolomic analyses showed that TRPP2- and MC-deficient cells display
impaired mitochondrial metabolism and concordant changes of several metabolites which
may contribute to morphogenetic signaling processes.

Conclusions: We show that a calcium-dependent mitochondrial metabolite carrier acts
in a conserved pathway linking TRPP2-mediated ciliary calcium signals to mitochondrial
metabolism in vivo.

Funding: NIDDK Support, Government Support - Non-U.S.
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Modeling Polycystic Kidney Disease Cystogenesis with Genome-Modified
Human Pluripotent Stem Cells Benjamin S. Freedman,'*** Theodore 1.
Steinman,>** Jing Zhou,'*** Joseph V. Bonventre.'*** Brigham and Women s
Hospital; *’Harvard Medical School; 3Univ of Washington School of Medicine,
‘Beth Israel Deaconess Medical Center; *Harvard PKD Center.

Background: Human pluripotent stem cells (hPSCs) can self-renew extensively and
differentiate into diverse tissues, including tubules expressing kidney markers. To date,
however, no study has demonstrated a phenotype in these tubules relevant to kidney disease.
Using the CRISPR/Cas9 genome editing system, we tested the ability of hPSC-derived
kidney cells to model features of polycystic kidney disease (PKD) cystogenesis.

Methods: Cas9 nuclease and guide RNAs targeting PKD1 or PKD2 were transfected
into hPSCs. Chromatogram analysis and immunoblotting indicated biallelic, frame-shift
mutations at target sites and the absence of the corresponding full-length proteins. hPSCs
were treated with specific growth factors to direct stepwise differentiation into kidney
progenitor cells (SIX2'PAX2) and subsequently proximal tubules (LTL'LRP2*). PKD
hPSCs and derived tubules were inspected for cystogenesis phenotypes, compared to
unmodified control cultures of otherwise identical genetic background.

Results: PKD hPSCs exhibited self-renewal and pluripotency characteristics
comparable to isogenic controls, and differentiated into tubular organoids with similar
efficiencies. Interestingly, in PKD hPSC cultures, we observed formation of large,
translucent, cyst-like structures alongside tubules. Cyst-lining epithelia reacted strongly
with LTL and surrounded hollow interior compartments devoid of cells. Time-lapse
imaging revealed that cysts arose from a small minority of differentiating tubular structures.
Importantly, isogenic control hPSCs, plated and differentiated in an identical manner to
the PKD hPSCs, did not form cysts.

Conclusions: Our findings suggest that PKD-specific cyst formation from tubules can
be reproducibly modeled in a minimal system in vitro. Cysts arise from both PKDI or
PKD2”-hPSCs, but not from parental hPSCs of otherwise identical genetic background.
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Genome-modified hPSCs represent a new, human model in which to investigate PKD
pathophysiology, with potential for ‘clinical trials in a dish’ to evaluate candidate
therapeutics.

Funding: NIDDK Support, Private Foundation Support
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Inactivation of Ift88 Gene Rescues the Phenotype in a Genetic Model
of Autosomal Dominant Polycystic Kidney Disease Jing Zhou,' Wassim
El-jouni,! Xiaogang Shen,'? Maoqing Wu,' Ivan Barrera,' Azadeh Tabari,'
Nadeem Haque,' Ilyas Yambayev.! 'Renal Div, Harvard Center for Polycystic
Kidney Disease Research, Renal Devision, Brigham and Women's Hospital and
Harvard Medical School, Boston, MA; *Nephrology Div, Zhejiang Provincial
People’s Hospital, Hangzhou, Zhejiang Province, China.

Background: Mutations in PKDI and PKD2 genes are responsible for autosomal
dominant polycystic kidney disease, the most common life threatening genetic disease in
humans. The gene products polycystin-1 (PC1) and -2 (PC2) are localized to the primary
cilia and function as a receptor channel complex on the primary cilia.

Methods: To create an animal model for ADPKD, we deleted an exon encoding part
of the pore region of PC2 in mice using the Cre-loxP system. To test the ciliary function
of polycystins, we genetically disrupted cilia in mice with a mutation in Pkd2 by creating
1ft88 and Pkd2 double knockout mice. Mice were induced at post-developmental stages
and renal phenotypes were analyzed by histology. Western analyses and immunostaining
methods were performed to evaluate protein levels and expression patterns.

Results: A protective effect in cystic lesions was observed in kidneys from Pkd?2.1fi88
double knockout mice when compared with Pkd2 single knockouts. Disruption of PC2 was
validated in both Pkd? single knockouts and Pkd?2.1ft88 double knockout mice. To examine if
there is ciliogenesis defects due to the inactivation of PC2 and Ift88, we examine the length
of cilia in kidneys from both Pkd?2 single knockout and Pkd2 and Ift88 double knockout
mice. An increase in cilium length was detected in Pkd2 knockout mice, compared with
wild type mice. A significant reduction of the number and length of cilia were found in
Ift88 and Pkd2 double knockout mice. Ift88 knockout in the double knockout mice was also
confirmed by western blot analyses. Comparative analyses of signaling events in both single
and double knockout mice suggest the mammalian target of rapamycin (mTOR) pathway
is activated in the early stage of cyst formation of Pkd2 single knockouts and its aberrant
activation is rescued in Pkd2 knockout mice with Ift88 inactivation.

Conclusions: Inactivation of IFT88 rescues the polycystic phenotype in a genetic
mouse model of ADPKD. mTOR signal pathway, a cilium-mediated pathway, appears
to be involved.

Funding: NIDDK Support
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Other Signaling Pathways Rapidly Compensate for Loss of mTORCI1 in
Driving Cystic Kidney Disease Florian Grahammer,' Gerd Walz,"* Tobias
B. Huber.'?? Renal Div, Univ Medical Center Freiburg, Freiburg, Germany;
’BIOSS Center for Biological Signalling Studies, Albert-Ludwigs Univ Freiburg,
Freiburg, Germany, 3Center for Systems Biology (ZBSA), Albert-Ludwigs Univ
Freiburg, Freiburg, Germany.

Background: Autosomal dominant polycystic kidney disease (ADPKD) is the leading
monogenetic cause of end-stage renal disease. In both mice and humans, cystic kidney
disease is consistently linked to an activation of the mTORCI pathway. Yet, the utility of
mTORCT inhibitors to treat patients with ADPKD remains controversial despite promising
preclinical data.

Methods: To conclusively define the cell-intrinsic role of mTORCI1 for cyst
development, the essential nTORC1 scaffolding protein Raptor was selectively inactivated
in renal tubular cells lacking cilia due to deletion of Kif34.

Results: In comparison to a rapid onset of cyst formation and renal failure in mice
with defective ciliogenesis alone, both renal function and overall survival were strikingly
improved in mice additionally lacking Raptor. However, eventually these mice succumbed
to cystic kidney disease despite mTORCI inactivation. In-depth transcriptome analysis
showed a rapid activation of other growth-promoting pathways, overriding the effects of
mTORCI deletion.

Conclusions: Our findings indicate that cystic kidney disease can adopt bypass
mechanisms frequently observed in drug-resistant cancers. Thus future clinical trials will
need to consider combinatorial or sequential therapies to improve efficacy in patients with
cystic kidney disease.

Funding: Government Support - Non-U.S.
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TH-OR055

ANKS3 Mutation in Nephronophtisis Patients Leads to Cilia and
Cytoskeleton Defects In Vitro and In Vivo in Zebrafish Gweltas Odye,'
Marion H. Delous,' Valentina Grampa,' Line De grande,' Anita Becker-heck,’
Emilie Filhol," Pauline Krug,® Flora Silbermann,' Bertrand Knebelmann,’
Andreas W. Sailer,” Pierre Saint-mezard,” Alexandre Benmerah,' Sophie
Saunier.! 'Inserm U1163, Imagine Inst, Paris Descartes Univ, France; Novartis
Inst for Biomedical Research, Switzerland; *APHP Necker Hospital, France.

Background: Nephronophthisis (NPH) is an heterogeneous autosomal recessive renal
ciliopathy that represents the major hereditary cause of end stage renal disease in children.
Causative genes encode NPHP proteins which localize at the primary cilium and in some
cases at cell-cell junctions. Among these genes, ANKS6 is known for its implication in
kidney development and mutations contribute to NPHP phenotype in humans.

Results: Using NGS, we identified a homozygous mutation (¢.806 C>T, p.P269L) in
ANKS3, in three siblings affected by late onset NPH with hepatic fibrosis. ANKS3 encodes
a SAM domain and Ankyrin repeat containing protein which interacts with ANKS6, NEKS8
and NPHP3, three NPHP proteins located at the Inversin ‘Invs’ compartment (proximal
part of the cilium) that controls essential ciliary signaling pathways during development
and tissue homeostasis (Wnt/PCP). Surprisingly, ANKS3 did not localize at the Invs
compartment but in apical cytoplasmic aggregates in tubular renal cells or at the basal body
in fibroblasts. We provide evidence that the p.P269L mutation led to cilia length defects in
patient’s fibroblasts and Anks3 knockdown IMCD3 cells, associated with disorganization
of the Invs compartment. Moreover, it affects the interaction of ANKS3 with NPHP1 and
led to defects in tight-junction and lumen formation in 3D culture, reminiscent of NPHP!
knockdown. We next generated an ANKS3 zebrafish mutant (TALEN) that exhibits laterality
defects and lethality by 2-3 weeks. Analyses within the Kupffer’s vesicle revealed normal
number and length of cilia but motility defects likely explaining the laterality phenotype
observed in mutant fish.

Conclusions: Altogether, these results indicate that ANKS3 plays a dual function,
in controlling the composition of the Invs compartment and in epithelial morphogenesis,
supporting the causative effect of the mutation in the NPH patients.

Funding: Pharmaceutical Company Support - Novartis
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SDCCAGS8 Regulates Ciliogenesis by Mediating Endosomal Vesicle Docking
to the Basal Body Merlin Airik,' Rannar Airik,' Jang W. Cho,' Markus
Schueler,! Friedhelm Hildebrandt."?> 'Div of Nephrology, Boston Children's
Hospital, Boston, MA; >Howard Hughes Medical Inst, Chevy Chase, MD.

Background: Mutations in SDCCAGS gene cause a retinal-renal ciliopathy with
BBS-like features in affected humans (1). Our previous characterization of the orthologous
Sdccag8-mouse model recapitulated the retinal-renal degeneration phenotypes and identified
impaired DNA damage response signaling as an underlying disease mechanism in the kidney
(2). However, several other phenotypic features of Sdccag8s’¢' mice remained unexplored.
Here we have extended our studies of SDCCAGS function.

Methods: Immunofluorescence analysis was performed on mouse embryo cryosections
and hTERT-RPE cell line. To identify SDCCAGS interacting proteins at the centrosome we
employed a proteomic strategy using stable isotope labeling with amino acids in cell culture
(SILAC). Co-immunoprecipitation assay was performed in HEK293 cells.

Results: Sdccag8’¢ mice have defective neural tube patterning and structural
abnormalities of the skeleton, suggesting impaired Hedgehog (Hh) signaling. In cell culture
studies we show that loss of Sdccag8 affects ciliogenesis and interferes with Hh signaling.
Using SILAC-assay combined with co-immunoprecipitation and immunofluorescence
studies we demonstrate that SDCCAGS interacts with centriolar satellite (OFD1, AZI1),
endosomal sorting complex proteins (RABEP2, ERC1) and non-muscle myosin motors
(MYH9, MYH10, MYH14).

Conclusions: SDCCAGS function is required for ciliogenesis and Hedhehog signaling.
Our study identifies several novel components of the basal body, that interact with
SDCCAGS. Together, our analysis suggests that SDCCAGS function at the basal body is
required for coupling endosomal vesicles and molecular motors to facilitate ciliogenesis.

Funding: NIDDK Support, Private Foundation Support
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Characterization of Cystic Kidneys in Mice Deficient in the Polarity Proteins
DLGI1 and CASK Steven Daniel Funk, Jinzhi Wang, Moe Mahjoub, Jeffrey
H. Miner. Renal Div, Washington Univ School of Medicine, St. Louis, MO.

Background: Polycystic kidney disease involves dysregulation of tubular proliferation
and cellular polarity leading to cystogenesis. Deletion of various apico-basal and planar
cell polarity (PCP) proteins in mice, including members of the membrane-associated
guanylate kinase (MAGUK) family, is sufficient for cytogenesis. DLG1-deficient mice
exhibit PCP defects but only occasional unilateral renal agenesis or hypoplasia. Co-deletion
or hypomorphic expression of DLG1 and CASK in nephron progenitors (via Six2Cre)
induces hypoplasia and cystogenesis, respectively. This work aimed to characterize the
cystic phenotype in DLG1+/-; CASK-/- mice.

Methods: DLG1+/-; CASK-/- kidneys were analyzed histologically by
immunohistochemistry, western blotting, and qRT-PCR at various ages. Additionally, for
mechanistic insight we employed a model of cystogenesis in which cell-permeant cAMP
(8-Br-cAMP) drives tubular dilation in cultured embryonic kidneys through luminal fluid
flux.

Hemodialysis Vascular Access: Can We Do Better?

Oral Abstract/Thursday

Results: DLG1+/-; CASK-/- mice exhibit cysts as early as 90 days with severe but
variable pathology by 9 months. Analysis of DLG1+/-; CASK-/- tubule segments indicates
proximal tubule origin of cysts and dysregulation of matrix proteins, but with preservation
of apico-basal polarity. Ciliary length was up to 2-fold longer in the majority of DLG1+/-;
CASK-/- tubules, but was longer only in dilated DLG1-/-; CASK-/- tubules. Curiously,
whereas 8-Br-cAMP induced dilations in wild-type embryonic renal tubules, DLG1+/- or
-/-; CASK-/- embryonic kidneys did not exhibit tubular dilations.

Conclusions: Our data indicate that DLG1 and CASK co-regulate renal development
as well as homeostasis of renal epithelium independently of apico-basal polarity. IHC
analysis revealed molecular features consistent with PKD phenotypes, with an unusual
elongation of cilia. A cAMP-stimulated model of cystogenesis revealed a failure in PKA-
dependent tubular dilations in DLG1+/- or -/-; CASK-/- embryonic kidneys. Coupled with
cilia elongation and PKA effects on ciliary function, these results indicate a previously
unrecognized regulation of PKA by MAGUK family members in the kidney.

Funding: NIDDK Support
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Serum Leptin, Pre-Existing Vascular Disease, and Arteriovenous Fistula
Maturation Failure Jwa-kyung Kim,' Sun Ryoung Choi,? Mi jin Park,’ Sung
gyun Kim." ‘Internal Medicine, Hallym Univ Sacred Heart Hospital, Kidney
Research Inst, Anyang, Republic of Korea; *Internal Medicine, Shamyook
Medical Center, Seoul, Republic of Korea, *Clinical immunology, Hallym Univ
Sacred Heart Hospital, Anyang, Republic of Korea.

Background: Pre-existing vascular diseases is one of the important causes of
maturation failure of arteriovenous fistula (AVF). Recently, a growing proportion of
incident dialysis patients are obese, and leptin is regarded as a pivotal mediator between
obesity and cardiovascular disease. This study evaluated the association between serum
leptin and pre-existing vascular disease and AVF maturation failure in patients with end-
stage renal disease (ESRD).

Methods: Vein samples from 62 patients were collected at the time of AVF creation near
the site of AV anastomosis. Histological (hematoxylin and eosin, and trichrome staining),
immunohistochemical and morphometric (smooth muscle actinin [SMA], vimentin and
desmin) studies were performed. AVF maturation failure was defined as an AVF not
possible to use successfully for hemodialysis by the third month after its creation despite
radiological or surgical interventions.

Results: Mean age was 63.3 + 13.7 years and the prevalence of obesity (BMI *25 kg/
m?) was 49.1%. Mean serum leptin levels were 2.10 + 1.41 pg/mL (log transformed), and
patients in the highest leptin tertile had significantly increased BMI, higher triglyceride,
interleukin-6, and hs-CRP levels (P<001). AVF maturation failure occurred in 21 (35.6%)
patients, and the failure rate progressively increased from the lowest to the highest leptin
tertile (p<0.001). On histological examinations, increased leptin tertiles were closely
associated with intimal hyperplasia (13.3+4.5 vs. 18.2+5.2 vs. 30.3£14.3 mm in each
tertile) as well as medial fibrosis. In addition, the majority of cells within the neointima
were positive for SMA and vimentin and negative for desmin, suggesting a myofibroblast
phenotype. Interestingly, a number of vascular sections in lowest leptin tertile also had
desmin-positive contractile smooth muscle cells.

Conclusions: Obesity related fistula maturation failure may be mediated by higher
serum leptin level - associated preexisting vascular diseases in ESRD patients.

TH-OR059

Time-Dependent Endothelial Dysfunction following Arteriovenous Fistula
Creation Timmy C. Lee, Jennifer S. Pollock. Univ of Alabama at Birmingham.

Background: Vascular endothelial function plays a critical role in arteriovenous
fistula (AVF) remodeling and neointimal hyperplasia development. The goal of our study
was to characterize the natural history of endothelial dysfunction following AVF creation.

Methods: AVFs were created using an end to side anastomosis between the femoral
vein and artery in 12-16 week old Sprague-Dawley rats. Contralateral vessels served as
controls. Rats were sacrificed at 1, 7, 14, and 21 days after AVF creation and vein and artery
collected for morphometric analysis. Segments from the arterial anastomosis were isolated
at these time points and mounted on wire myographs to assess endothelial-dependent and
-independent function by concentration-response curves to acetylcholine (Ach) and sodium
nitroprusside (SNP), respectively.

Results: Maximal relaxation to Ach was significantly decreased at 7 days compared
to the contralateral control (29+£12% vs 110£15%; p=0.006) (figure 1), but endothelial-
dependent function was fully restored by 21 days (94+2% vs 93+2%; p=0.598).

Percent (%) Maximal Relaxation
Time Point of |~ AVF Relaxation to Control Vessel P-value AVF Relaxation to SNP | Control Vessel Relaxation  P-value
Sacrifice (Days) ~ ACh (Endothelial- Relaxation to ACh to SNP
Post AVF i response)
Creation response) response) response) (Mean’ = SEM)
[Meant = SEM) (Mean® = SEM) (Mean® = SEM)
1day (n=4) 61222 9223 | 0205 | 10725 9921 | 062
7 day (n=4) 29212 110215 0.006 9325 9426 0.895
14 day (n=4) 43225 9023 0.168 9822 1013 0.349
21 day (n=4) 94+2 9322 0,592 8426 9922 0,047

Endothelial-independent response to SNP was similar to the contralateral control
artery at 1, 7, and 14 day time points, suggesting an adequate smooth muscle cell response
necessary for vasodilation. However, at 21 days vascular relaxation to SNP was impaired
compared to control (84+6% vs 99+2%; p=0.047), suggesting smooth muscle dysfunction.
Our morphometric analysis showed that the greatest change in amount of arterial and venous
intimal hyperplasia occurs in the 1* 7 days following AVF creation.
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Conclusions: Creation of AVF results in a time-dependent endothelial dysfunction
worse 7 days after creation. Therapies targeted at restoring endothelial function via
increasing nitric oxide production shortly after AVF creation may help improve AVF
remodeling and inhibit neointimal hyperplasia. Late changes in endothelial-independent
vascular function following AVF creation needs further evaluation.

Funding: NIDDK Support, Private Foundation Support

TH-OR060

Is Preoperative Vein Morphology Associated to Vascular Access Outcome?
Maria Guedes Marques,' Raquel Pina,' Joaquim Ferreira,' Pedro Maia,' Teresa
Mendes,' Emanuel Ferreira,! Helena Pinto,! Nuno Oliveira,' Ana Belmira,'
Luis Freitas,> Armando Carreira,' Mario Campos.”? 'CHUC - Hospital Geral;
CHUC - HUC.

Background: Vascular access (VA) stenosis is histologically characterized as
neointimal hyperplasia (NH).Smooth muscle cells initially proliferate in media, and migrate
to the intima where endothelial cell proliferation and angiogenesis occur. Venous NH has
been primarily associated with hemodynamic stress, surgical injury, grafts and cannulation.
According to recent data, uremia is likely to exacerbate endothelial dysfunction and
predispose to NH before VA creation. Primary end point was to evaluate preoperative vein
morphology and how it would affect VA outcome. Secondary end points were to found if
other demographic and clinical factors could also have any impact.

Methods: Transversal observational study performed in 26 patients with end-stage-
renal-disease. Venous specimens obtained during VA creation were evaluated for intimal
inflammatory infiltrate/angiogenesis, media abnormalities and intima/global wall thickness.
Postoperative clinical function and demographic parameters recorded.

Results: The majority of patients were male (84.6%); age 71.4+15.1y; 57.7% diabetic;
50.0% had central venous catheter at surgery time; maturation occurred in 53.8%. Intimal
angiogenesis and media abnormality were both seen in 66.7% of patients in which VA
didn’t maturate, but only in 14.3% and 21.4% of the ones that maturated, respectively.
Chi-square analysis showed that both previous findings were significantly associated with
VA failure (p 0.006 and p 0.020). Intimal and global wall thicknesses were 0.0607+0.0715
and 0.7000+0.2228mm in maturated VA; 0.2600+0.2442 and 1.0318+0.3227mm in
nonmaturated VA, respectively (p 0.006 and p 0.005). Gender, age, diabetic status and
catheter presence didn’t affect VA function.

Conclusions: Preexisting venous thickness, intimal angiogenesis and media
abnormalities predispose to postoperative VA nonmaturation. It is possible that uremia
and other pre-dialysis factors may contribute to preexisting venous abnormalities which,
independently of the future hemodynamic stress, predispose patients to more aggressive
NH after VA creation, contributing to inferior outcomes.

TH-OR061

The Effect of Far Infrared Therapy on the Maturation of Newly Created
Arteriovenous Fistula and the Parameters of Inflammation, Endothelial
Function and Oxidative Stress in Patients with Advanced Chronic Kidney
Disease Chih-Ching Lin. Div of Nephrology, Dept of Medicine, Taipei Veterans
General Hospital, Taipei, Taiwan.

Background: We had demonstrated that far infrared (FIR) therapy could improve
the access flow and unassisted patency of arteriovenous fistula (AVF) in prevalent HD
patients; however, the effect of FIR on the endothelial function as well as the markers of
inflammation and oxidative stress of the newly created AVF is unknown.

Methods: We enrolled patients with advanced chronic kidney disease (CKD) by the
definition of eGFR <20 ml/min/1.73m2. Patients were randomly and equally allocated to
FIR group (receiving FIR therapy for 40 minutes thrice weekly for 3 months) and control
group (without FIR therapy). This study is aimed to evaluate (1) the effect of newly-created
AV access on the markers of inflammation (hsCRP), endothelial function [asymmetric
dimethyl arginine (ADMA) and L-arginine], and oxidative stress [serum malondialdehyde
(MDA), serum advanced oxidation protein products (AOPPs), blood glutathione (GSH),
erythrocyte glutathione peroxidase (GPx), and erythrocyte superoxide dismutase (SOD)
activities], (2) the effect of FIR on access flow and the levels of the above-mentioned
inflammatory, endothelial and oxidative stress markers in patients with advanced CKD in
the first 3 months after the creation of AVF.

Results: Totally, 122 advanced CKD patients finished this study with 60 in FIR group
and 62 in control group. In comparison with control patients, the patients in FIR group
had lower mean values of incremental change of the plasma concentrations of hs-CRP (
-0.68+0.93 vs. 0.39+0.46 mg/L, P=0.04) and ADMA (-0.10£0.05 vs. 0.02+0.05, P=0.02)
but a higher incremental change of blood glutathione (2.45+2.23 vs. -0.44+0.67, P=0.031)
and access flow of AVF from 1* to 3" month.

Conclusions: In patients with advanced stages of CKD, AVF malfunction is associated
with a higher level of plasma hs-CRP, ADMA and a lower level of blood glutathione at
baseline, which could be improved by FIR therapy. Henceforth, FIR therapy improves
blood flow and the maturation of AVF possibly through the mechanism of correcting
inflammation, endothelial dysfunction and oxidative stress.

Funding: Government Support - Non-U.S.
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TH-OR062

Use of Arteriovenous Fistula/Graft Access for Continuous Renal
Replacement Therapy: A Single Center Experience Anas Al Rifai, Nidhi
Sukul, Michael Heung. Internal Medicine-Nephrology, Univ of Michigan,
Ann Arbor, MI.

Background: Use of arteriovenous fistula or graft (AVF/AVG) access is widely
considered to be contraindicated for continuous renal replacement therapy (CRRT), yet
insertion of hemodialysis (HD) catheters can carry high risk of complications in critically
ill endstage renal disease (ESRD) patients. Here we report our single-center experience
with using AVF/AVG access for CRRT.

Methods: Retrospective review of 43 consecutive hospitalized ESRD patients on
maintenance HD who received CRRT in 2012. After exclusions (16 catheter-dependent at
admission, 4 with AVF/AVG thrombosis before CRRT start), our cohort consisted of 23
patients. Data collection included patient and treatment characteristics, and access outcomes.

Results: Mean+SD age was 57+15 yrs, 48% were male, and median HD duration was
54 months (range 8-300); 14 (61%) patients had AVF and 9 (39%) had AVG. Most (83%)
patients required vasopressor support at CRRT start. Mental status at CRRT initiation showed
35% to be oriented and following commands, 9% awake but confused, and 56% sedated.
Median duration of AVF/AVG use for CRRT was 4 days (range 2-34). Complications
related to use of the AVF/AVG for CRRT (with subsequent requirement of HD catheter
placement) developed in 3 patients (13%): hematoma in 2 patients with AVF and thrombosis
of AVG in 1 patient. All 3 patients with complications had documented pre-existing access
problems; 1 had known subclavian vein stenosis and 2 required access intervention within
the previous | year. Of these three patients, | was awake and confused while the other 2
were sedated. Among them, 1 required blood product transfusion for line insertion and 1
developed a catheter-associated bloodstream infection. Of the cohort, 16 (70%) patients
survived to hospital discharge; among the survivors, AVF/AVG access was functional at
the time of discharge in 15 (94%) patients.

Conclusions: Our experience suggests that use of AVF/AVG for CRRT is feasible
with a relatively low complication rate and low risk of access failure. This approach may
aid in avoiding the potential complications associated with HD catheter insertion in ESRD
patients with a functioning vascular access.

TH-OR063

Improvements in Time to Fistula Use in Incident Hemodialysis Patients in
the Rapid Response Pilot Program Karen G. Butler, John W. Larkin, Deborah
J. Brouwer-Maier, Sandra Bodin, Michelle L. Gilliland, Michele Inglese, Lillian
A. Pryor, Len A. Usvyat, Dugan Maddux, Franklin W. Maddux. Clinical
Innovation Initiatives, Fresenius Medical Care North America (FMCNA),
Waltham, MA.

Background: It is known that use of a catheter hemodialysis (HD) access is associated
with increased morbidity and mortality, as compared to arteriovenous fistulas (AVFs) and
grafts (AVGs). FMCNA has initiated the Rapid Response (RR) pilot program in an attempt
to improve time to use of AVF accesses in incident HD (iHD) patients who initiated dialysis
with a catheter. The aim of this study was to determine if the RR program is associated
with improvements in AVF access use in iHD patients.

Methods: In September 2014, 59 clinics initiated the RR pilot program. Clinics
were selected by high census (>95 patients) and high catheter rates (>30%). The program
consisted of sequential, educational modules designed to build awareness of catheter
exposure, engage staff in standardized and simplified vascular access monitoring, and
address lack of AVF maturation as a root cause of high catheter rates. All patients initiating
dialysis with a catheter access were followed. Non-RR clinics in the same geographical
location were randomly identified for controls. To determine the change in time to AVF
use, the mean time to AVF use over 12 months at the end of each month from June 2014
to March 2015 was calculated.

Results: 5,248 and 4,159 iHD patients starting dialysis with a catheter at RR and
non-RR clinics were included in this analysis. The mean time to AVF use was reduced in
RR clinics after initiation of the program in September of 2014, as compared to control
clinics (p<0.05).
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Conclusions: This study demonstrates improvements associated with time to AVF
use in incident patients initiating HD with a catheter access at clinics participating in the
RR program.

Funding: Pharmaceutical Company Support - Fresenius Medical Care North America

TH-OR064

Impact of Poverty and Health Care Insurance on Arteriovenous Fistula Use
Among Incident Hemodialysis Patients Deepti S. Moon,' Rahul M. Jindal,?
Frank P. Hurst,”> Christina M. Yuan,' Lawrence Agodoa,’ Kevin C. Abbott,'
Robert Nee.! Nephrology, Walter Reed National Military Medical Center,
Bethesda, MD; *Uniformed Services Univ of the Health Sciences, Bethesda,
MD; 3NIDDK, National Insts of Health, Bethesda, MD.

Background: We assessed the association of area and individual-level indicators of
poverty and types of health care insurance on arteriovenous fistula (AVF) use among incident
end stage renal disease (ESRD) patients initiated on hemodialysis (HD).

Methods: In this retrospective cohort study using the United States Renal Data System
database, we identified 669,206 patients initiated on maintenance HD from January 1,
2007 through December 31, 2012. We assessed the Medicare-Medicaid dual eligibility
status as an indicator of individual-level poverty and ZIP code-level median household
income (MHI) data obtained from the 2010 United States Census. We conducted logistic
regression of AVF use at start of dialysis as the outcome variable, as reported on the
Medical Evidence Form 2728.

Results: The proportions of dual-eligible and non-dual eligible patients who initiated
HD with an AVF were 12.53% and 16.17%, respectively (p<0.001). Dual-eligibility was
associated with significantly lower likelihood of AVF use upon initiation of HD (adjusted
odds ratio [aOR] 0.91; 95% confidence interval [CI] 0.90-0.93). Patients in the lowest
area-level MHI quintile had an aOR 0.97 (95% CI 0.95-0.99) compared to those in higher
quintile levels. However, dual eligibility and area-level MHI were not significant in patients
with Veterans Affairs (VA) coverage.

Conclusions: Individual and area level measures of poverty were independently
associated with lower likelihood of AVF use at the start of HD, the only exception being
patients with VA healthcare benefits. Efforts to improve incident AVF use may require
focusing on pre-ESRD care to be successful. [Disclaimer: The views expressed in this paper
are those of the authors and do not reflect the official policy of the Department of the Army,
the Department of the Navy, the Department of Defense, or the United States government].

Funding: Other U.S. Government Support

TH-OR065

A Subset of CD64* F4/80"¢" CD11b™ CD11c™ Macrophages Protects against
Chronic Ischemic Kidney Injury Amrutesh Puranik,' Sonu Kashyap,® Mark
A. Jensen,* Bruce Knudsen,® John R. Woollard,? Tyra Witt,” Stephen C. Textor,’
Jeremy Stuart Duffield,’ Joseph P. Grande,® Rob Simari,® Lilach O. Lerman.?
'Dept of Anesthesiology, Mayo Clinic, Rochester, MN; *Div of Nephrology &
Hypertension, Mayo Clinic, Rochester, MN, 3Laboratory Medicine & Pathology,
Mayo Clinic, Rochester, MN, *Dept of Rheumatology, Mayo Clinic, Rochester,
MN; “Biogen, Cambridge, MA; °Univ of Kansas, Kansas City, KS, "Cardiac
Regeneration Program, Mayo Clinic, Rochester, MN.

Background: Macrophages (Mfs) have been implicated in both progression and
resolution of renal injury. We tested the hypothesis that a specific Mfs subtype regulates
fibrosis in chronic murine ischemic renal artery stenosis (RAS).

Methods: After 28 days of unilateral RAS in mice, stenotic kidneys were harvested
and 3 Mfs populations (Figure 1), black circles) quantified using polychromatic flow
cytometry by expression of the CD11b, CD11c, F4/80, MHCII, CD64, MerTK, Ly6c &
CD206. Mouse macrophages were ablated using I.P injections of liposomal clodronate (2/
week for 28 days), and macrophage populations were flow-sorted to study gene expression
using Tagman low-density arrays.

Results: RAS induced hypertension and post-stenotic kidney atrophy, and increased
the total Mfs numbers in each population. Ablation with clodronate aggravated fibrosis
(figurel bottom graph), and increased expression of proinflammatory transcripts for
116, Ifng, I11b, Tnfa, and Nos2. Clodronate selectively ablated a sub-population of
CD64'F4/80°CD11b™CD11c¢™ macrophages ([figurel middle panel, right), while
other populations remained intact. In healthy controls, gene expression studies on this
population demonstrate significantly higher levels of genes typically expressed by tissue-
resident Mfs (such as Myo7a, Nln, Slc48a, Pla2gl5, Spil, Csflr, Pon3, Tlr4, Cebpa,
Mafb, Hbpl Mertk and Fcgrl), than monocyte-derived Mfs (figurel, circles 1 and 2)
(CD64'F4/80"CD11b"CD11c""). Flow sorted CD64 F4/80°CD11b™CD11c¢™ macrophages
from RAS kidneys showed increased levels of Mertk, Argl, Agtr2, Csf1, 1110, Igf1, Angpt1
and Vegfa, factors involved in inhibiting inflammation and promoting regeneration. These
factors were down-regulated upon clodronate treatment.

Conclusions: CD64'F4/80°CD11b™CD11¢™ macrophages represent a novel population
of protective kidney-resident macrophages that regulate the injury response in chronic
kidney ischemia.
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Spliced XBP1 Rescues Renal Interstitial Inflammation due to Loss of Sec63
in Collecting Ducts Yasunobu Ishikawa,' Sorin V. Fedeles,' Rachel Gallagher,'
Stefan Somlo."? Internal Medicine, Yale Univ School of Medicine, New Haven,
CT; ’Genetics, Yale Univ School of Medicine, New Haven, CT.

Background: SEC63 is one of two genes which cause human autosomal dominant
polycystic liver disease, and is located in the membrane of the endoplasmic reticulum (ER).
A number of disease states alter ER function and result in ER stress, thus initiating the
unfolded protein response (UPR). UPR is mediated by three major stress sensors, IREla,
PERK and ATF6. In particular, IREla is the most conserved of the three branches and
phosphorylation of IREla results in spliced XBP1 (XBPIs), a transcription factor that
activates transcription of chaperones and proteins involved in ER-associated degradation.
We have shown that loss of Sec63 and Xbp! in collecting ducts causes phosphorylation
of IREla and progressive renal interstitial inflammation leading to CKD (ASN, 2014
TH-OR162). It is known that phosphorylated IREla activates NFkp, JNK and NALP3
inflammasome. In the current work we investigated the interaction of the SEC63 and
IRE1-XBP1 pathways and their role in CKD.

Methods: Animal models used in this study: WT (wild type), SKO (Sec63™; Pkhd -
cre), DKO (Sec63"; Xbp 1", Pkhd1-cre) and TKO (Sec63""; Xbp 1" Ire1a™; PkhdI-cre),
as well as DKO,;Nalp3”- and DKO expressing a cre activated ROSA-XBP1s allele. The
kidneys were removed and analyzed at P70.

Results: Analysis of NFkpB and JNK phosphorylation states were no different between
WT, SKO and DKO. The histology in WT and SKO kidneys appeared normal. In contrast,
DKO mice showed many inflammatory cells in the renal interstitium with decline in
renal function. By removing Irela and Nalp3™, respectively, on the DKO background
did not rescue the inflammation nor ameliorate decline in renal function. In addition,
double knockout of Sec63 and Irelo in the collecting duct also resulted in renal interstitial
inflammation similar to what was observed in the DKO kidneys. Re-expression of a
human XBP1 transgene that produces spliced XBP1 on the DKO background rescued the
inflammatory phenotype.

Conclusions: Spliced XBP1 rescues renal interstitial inflammation due to loss of
Sec63 in collecting ducts.

TH-OR067

Specific Deletion of Rictor in Macrophages Ameliorates Macrophage
Activation and Obstructive Nephropathy in Mice Jiafa Ren, Chunsun Dai.
Nanjing Medical Univ.

Background: Rictor/mTORC?2 signaling is activated in both tubular and interstitial cells
in mouse kidneys with obstructive nephropathy. Our published studies reported that Rictor/
mTORC?2 signaling mediates TGFbl-induced fibroblast activation and kidney fibrosis.
Regarding the critical role for macrophages infiltration in kidney fibrosis, deciphering the
role and mechanisms for mTORC2 signaling in macrophage activation and its contribution
to kidney fibrosis are very necessary.
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Methods: In this study, a mouse model with tamoxifen-induced macrophage-specific
deletion of Rictor and primary cultural macrophages from bone marrow were employed.

Results: Here, we found that Rictor/mTORC?2 signaling was activated in the kidney
interstitial F4/80+ macrophages in mice with UUO nephropathy. A mouse model with
tamoxifen-induced macrophage-specific deletion of Rictor was generated. Compared with
their control littermates, the knockout kidneys developed less kidney injury, interstitial
extracelluar matrix deposition and macrophage infiltration at 2 weeks after UUO surgery.
In the primary cultured macrophages, compared with wild type cells, cell proliferation
stimulated by M-CSF treatment was similar, whereas cell migration was markedly inhibited
in Rictor-deleted macrophages. Additionally, the mRNA abundance for arginase 1, fizzl,
and YM1 were largely induced in wild type macrophages treated with IL4, which were
much less in Rictor-deleted macrophages.

Conclusions: Together, these results suggest that Rictor/mTORC?2 signaling plays an
important role for promoting macrophage activation and contributes to the development
of kidney fibrosis.

Funding: Government Support - Non-U.S.

TH-OR068

Non-HLA Antibodies Targeting Angiotensin II Type 1 Receptor and
Endothelin-1 Type A Receptor Induce mTOR Signaling and Endothelial
Injury in Human Microvascular Endothelium Duska Dragun, Oskar
Wischnewski, Rusan Catar, Angelika Kusch. Nephrology and Intensive Care
Medicine, Charité Universitdtsmedizin Berlin, Berlin, Germany.

Background: Functional non-HLA antibodies (Abs) targeting G protein-coupled
receptors Angiotensin II Type 1 (AT1R) and Endothelin-1 Type A receptor (ETAR) are
implicated in pathogenesis of renal transplant vasculopathy. Both antibodies activate
canonic G-protein related ERK 1/2. The molecular link between receptor stimulation and
development of vascular obliterative lesion has not been fully established. We hypothesized
the involvement of PI3K/Akt downstream signaling target mTOR and assessed functional
consequences of AT1R- and ETAR-activation by non-HLA Abs.

Methods: Human microvascular endothelial cells were stimulated with AT1R-Ab and
ETAR-ADb containing IgG from patients with obliterative vasculopathy. Phospho-specific
antibodies against ERK and mTOR downstream targets were used to assess activation
of mMTORC1 and mTORC2. Scratch assay was employed to study effect of non-HLA-
antibodies on wound healing. Involvement of AT1R/ETAR activation in non-HLA antibody
downstream signaling was addressed by use of specific inhibitors for ATIR (Valsartan)
and ETAR (Sitaxentan).

Results: Signaling activity of both, nTORC1 and mTORC2, was increased after short
and long term treatment with patient IgG compared to cells treated with IgG from healthy
controls. This effect could be inhibited by preincubating the cells with specific inhibitors
of ATIR and ETAR. Both, activation of mTORC1 and mTORC2 were PI3K-dependent
and independent from ERK-activation. mTOR inhibitor rapamycin completely abolished
non-HLA Abs induced activation of mTORC]1 and in addition mTORC?2 after long term
treatment. Impaired wound healing by non-HLA Abs could be restored by either use of
specific ATIR or ETAR inhibitors.

Conclusions: We provide evidence that functional targeting AT 1R and ETAR antibodies
induce mTORC1 and mTORC?2 signalling which is independent of canonic ERK 1/2
activation in human microvascular endothelium. Our data on impaired ATIR and ETAR-
dependent wound healing induced by non-HLA Abs may provide a translational rationale
for therapeutic ATIR and mTOR inhibitors in patients with non-HLA Abs.

TH-OR069

Memory Effector T Cells and OX40 Signaling Could Contribute to Chronic
T-Cell Mediated Rejection Claudia Curci,' Fabio Sallustio,' Grazia Serino,'
Giuseppe De Palma,' Mirko Trpevski,! M. Rossini,> Loreto Gesualdo,> Marco
Quaglia,’* Paolo Rigotti,* Francesco Paolo Schena.! 'C.4.R.S.0. Consortium,
Bari, Italy, *Univ of Bari, Bari, Italy, Univ of Eastern Piedmont, Novara, Italy;
*Univ of Padua, Padua, Italy.

Background: Chronic T-cell Mediated Rejection (TCMR) is characterized by the
reduction of vessel lumen with marked intimal thickening, fibrous hyperplasia and a large
component of leukocyte infiltrate. Aim of our work was the study of gene expression profile
in renal tissue, including the cellular infiltrate, in chronic TCMR.

Methods: We performed transcriptomics study using RNA extracted from archival
formalin-fixed and paraffin-embedded (FFPE) renal biopsies obtained from 21 patients
with chronic TCMR and 10 with acute TCMR. Controls were renal tissue samples from
52 cadaveric donors (CD). Genome-wide expression profiles were generated by Illumina
platform. Real-Time PCR and immunofluorescence were used for validation of the
identified transcripts.

Results: Using a FC*2 and a FDR<0.05, we identified 164 genes differentially expressed
in renal tissue of patients with chronic and 165 genes differentially expressed in acute
TCMR, compared to CDs. Partial Least Square showed a clear difference in the gene
expression of the three groups of biopsies. The study of gene pathways showed up-regulation
of OX40 signaling, that is involved in the differentiation of CD8" memory effector T cell,
and up-regulation of KLRG1, BLIMP1 and CD25 that characterized short-lived memory
effector T cells. Interestingly, we found that OX40 signaling was specific only for chronic
TCMR. Next, the validation study forOX40, KLRG1, BLIMP1 demonstrated that these
genes were expressed by CD8" T cells in chronic but not in acute TCMR.
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Conclusions: Our data suggest, for the first time, the involvement of memory committed
CD8" effector T cells specifically in chronic TCMR. The generation of memory effector T
cells is mediated by OX40 pathway, that may be considered a potential target for specific
treatment of chronic TCMR of kidney graft.

Funding: Government Support - Non-U.S.

TH-OR070

Dendritic Cell-Targeted CD40 DNA Vaccination Suppresses Th17 and
Ameliorates Renal Injury in Experimental Autoimmune Glomerulonephritis
Qing Li,' Qi Cao,' Chengshi Wang,' Xin M. Wang,? Yuan Min Wang,’ Stephen
I. Alexander,’ Yiping Wang,' David C. Harris.! ‘Centre for Transplant and
Renal Research, Westmead Millennium Inst, The Univ of Sydney, Svdney,
Australia; *Flow Cytometry Facility, Westmead Millennium Inst, The Univ of
Sydney, Sydney, Australia; *Centre for Kidney Research, Children’s Hospital
at Westmead, Sydney, Australia.

Background: The CD40-CD154 co-stimulatory pathway is critical for T cell activation
in autoimmune disease. Our group previously found that blocking this pathway using
CD40 DNA vaccine enhanced by targeting dendritic cell receptor DEC205 prevent the
development of Heymann nephritis. In this study, we used DEC-CD40 DNA vaccine to
treat the disease and explored its effect on Th17-mediated pathogenesis of experimental
autoimmune glomerulonephritis (EAG).

Methods: The rat EAG model was established by NC1 protein injection, and DEC-
CD40 vaccination was administered at week3 and week6 after NC1 injection. Renal function
and histology were assessed at week12. Th subsets, key transcription factors and relevant
cytokines in kidneys, spleens and lymph nodes were examined.

Results: Administration of DEC-CD40 DNA vaccine at week3 and week6 after NC1
injection reduced renal structural and functional injury in EAG. DEC-CD40 vaccination
reduced the number of Th17 cells and inhibited Th17 immune responses in kidney, spleen
and lymph nodes, but did not alter the number of Th1, Th2 and Treg cells. Early and late
treatment showed similar effects on kidney injury and Th17 immune responses, indicating
DEC-CD40 vaccination has both preventative and therapeutic roles in EAG. Serum from
rats with DEC-CD40 suppressed Th17 in vitro, but not Th1 differentiation. B cell activation
and M1 macrophage polarization were inhibited when co-cultured with Th17 cells induced
with DEC-CD40-EAG serum but not EAG serum.

Conclusions: DNA vaccine encoding CD40 and targeting dendritic cells ameliorates
renal injury in both early and late stages of experimental autoimmune glomerulonephritis. Its
preventative and therapeutic effect was associated with suppression of Th17 differentiation
and Th17-dependent B cell activation as well as M1 macrophage polarization.

Funding: Government Support - Non-U.S.

TH-OR071

Pharmacologic Targeting of Sirtuin-1 (Sirtl) Enhances Treg Function,
Markedly Prolongs Renal Allograft Survival and Protects against Renal
Allograft Dysfunction Ulf H. Beier,' Zhonglin Wang,? Tricia Bhatti,' Wayne
W. Hancock,! Matthew H. Levine.> Children’s Hospital of Philadelphia,
Philadelphia, PA; *Univ of Pennsylvania, Philadelphia, PA.

Background: Published data show that the pharmacologic regulation of Foxp3+
T-regulatory (Treg) function provides safer, more consistent, potent and less expensive
options than Treg-based cell therapy involving injection of short-lived Tregs at one or
more times post-transplant (Tx). In the case of sirtuins biology, conditional deletion of the
Sirtl gene within Foxp3+ T-regulatory (Treg) cells augments Foxp3 acetylation and Treg
suppressive function, and enhances heterotopic cardiac allograft survival. However, such
data remain of uncertain translational significance until tested in life-supporting models
using pharmacologic approaches in normal recipients. We now report such data.

Methods: To this end, C57BL/6 mice were engrafted with BALB/c kidneys (i.e. full
MHC-mismatch) and underwent native nephrectomy, and blood chemistries, renal function
and hematocrit were monitored weekly thereafter.

Results: Allograft recipients were divided into two groups, and treated with either a
Sirt1 inhibitor, EX-527 (1 mg/kg/d for 14 days), or vehicle control. We found that allograft
survival at 100 days post-Tx was 87.5% in the EX-527 group, but only 28.6% in control
mice (P=0.037, Mantel-Cox test). Moreover, at 100 days post-Tx, the EX-527 treated group
had lower BUN (71 + 2.7 vs. 90 + 3.6 mg/dL, P<0.001) and serum creatinine levels (0.33
+ 0.04 vs. 0.58 £ 0.02 mg/dL, P<0.001) than survivors in the control group. Histologic
analysis of renal allografts retrieved after 100 days showed less allograft fibrosis (p=0.03)
and less inflammation (p=0.01) in the EX-527 treated vs. control groups, respectively.

Conclusions: Pharmacologic inhibition of Sirtl is effective at prolonging allograft
survival and function. These data provide clear evidence that pharmacologic regulation
of Treg function is of demonstrable value in stringent allograft models, and provide a
compelling rationale for testing of Sirt] inhibitors in pre-clinical models.

Funding: Other NIH Support - NIAID
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A Novel IL-2 and IL-33 Hybrid Cytokine for Lupus Glomerulonephritis
(GN) Therapy Rahul Sharma, Marta Stremska, Chao Dai, Hongyang Wang,
Saleh Mohammad, Sheethal Jose, Sun-sang J. Sung, Shu man Fu. CIIR, Univ
of Virginia, Charlottesville, VA.

Background: Autoimmune Lupus GN is caused by T-cell and immune complex (IC)
mediated inflammation resulting in renal dysfunction. Low interleukin (IL)-2 levels and
T-regulatory cell (Treg) deficiency is implicated in lupus GN. Based on our findings that (a)
IL-2, which is critical for Tregs, also regulates the expression of ST2 (receptor for IL-33-a
Th2 promoting cytokine) and (b) a major subset of Tregs express ST2; we hypothesized
that both IL-2 and IL-33 will be beneficial for treating lupus GN by simultaneously
promoting Tregs and Th2. Further, linking IL-2 and IL-33 in a single molecule will target
Tregs more efficiently.

Methods: We made a recombinant hybrid cytokine (IL233) bearing activities of IL-2
and IL-33 and tested its efficacy to treat GN using lupus prone NZM2328 female mice,
in which disease was accelerated by injection of IFNa-expressing adenovirus (Ad-IFNa).
NZM2328 females were injected with saline or 66pmoles/day of IL233 or IL2/IL33 alone
or in combination for 5-days before Ad-IFNa injection.

Results: 11233 and the IL-2 and IL-33 combination protected 80% and 60% mice
respectively from severe proteinuria and mortality, whereas 80% of mice treated with saline
or IL-2 or IL-33 alone succumbed to severe proteinuria. IL233 treatment induced robust
and sustained increase in Tregs. Renal histology of mice that succumbed to proteinuria
showed glomerular hypertrophy, mesangial expansion and leukocytic infiltration, which
were absent in IL233 treated mice. While complement deposition was similar, [L233 treated
mice showed reduced IC deposits and skewing towards IgG2b compared to predominantly
IgG2a deposits in the control mice. Further, treatment with IL233 (66pmoles/day for 5days)
of mice with established proteinuria (100-300mg/dL for 2 consecutive weeks) induced
persistent remission in 9 out of 11 mice, which survived beyond 10 months of age, when
70% of the NZM2328 females die of severe proteinuria. IL233 treated mice had higher
circulating IgG2b without any symptoms of allergic diseases.

Conclusions: IL233 hybrid cytokine can prevent and reverse lupus GN by enhancing
Tregs and bears therapeutic potential.

Funding: Private Foundation Support
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Interleukin-27 Has Potential Predictive Role in the Onset of Post-Transplant
Malignancies Paola Pontrelli,' F. Rascio,”> Giovanni Stallone,”> Matteo
Accetturo,! Margherita Gigante,! Giuseppe Castellano,' Barbara Infante,’
Gianluigi Zaza,’ Loreto Gesualdo,' Giuseppe Grandaliano.? 'Dept of Emergency
and Organ Transplantation, Univ of Bari, Italy,; *Dept of Medical and Surgical
Sciences, Univ of Foggia, Italy; *Dept of Medicine, Univ of Verona, Italy.

Background: Malignancies are the third leading cause of mortality among transplant
recipients and their incidence is increasing. Although the role of the immune system in the
development of malignancies is known, the mechanisms of tumor escape remain unclear.
Aim of the study was to evaluate the differences in transcriptomic profiles of peripheral
blood mononuclear cells (PBMC) in subjects who developed post-transplant malignancies
(PTM, n=8) compared to transplanted patients without malignancies (ctrl-Tx, n=8).

Methods: The two patients’ groups were comparable for the main clinical/demographic
features and all patients were receiving calcineurin inhibitors (CNI), mycophenolate
and steroids. Transcriptomic profiles of PBMC were assessed by microarray (Agilent
technologies), analyzed by statistical and functional pathway analysis and validated by
qPCR in an independent set of patients (PTM n=9; ctrl-Tx n=13).

Results: The comparison between PTM and ctrl-Tx (Fold-change>1.5), revealed that
4,363 genes were differentially expressed. Among them, the most down-regulated gene was
interleukin (IL)-27 (fold-change (FC):-10.88), a cytokine produced by antigen presenting
cells, which regulates anti-tumor immunity promoting the cytotoxic T lymphocytes activity
and the natural killer cells activation. qPCR confirmed a significant reduction of IL-27
expression level in PTM patient compared to ctrl-Tx (p<.05). Since the treatment with
mTOR inhibitors (mTORi) is associated to a reduce cancer risk in transplant recipients, we
investigated whether mTORi may influence IL-27 expression in vivo. Interestingly, [L-27
gene expression was significantly higher in transplant recipients receiving an mTORi (n=8)
compared to those with a CNI-based therapy (p=.009).

Conclusions: Our data stress the role of the immune system in the onset of cancer
and suggest that IL-27 might represent a useful marker in order to stratify patients at risk
of developing post-transplant malignancies.

TH-OR074

Translation of Anti-Fibrotic MicroRNA Strategies into a Mouse Model
of Chronic Allograft Dysfunction Celina Schauerte,! Song Rong,”> Michael
Mengel,> Hermann G. Haller,>” Thomas Thum,' Johan Lorenzen."? ’Inst of
Molecular and Translational Therapeutic Strategies (IMTTS), Hannover
Medical School, Germany; ’Div of Nephrology & Hypertension, Hannover
Medical School, Germany, *Dept of Laboratory Medicine & Pathology, Univ
of Alberta, Canada.

Background: Chronic allograft dysfunction (CAD) is characterized by fibrotic
remodeling, renal injury and chronic inflammation. Pro-fibrotic microRNA-21 (miR-21)
was shown to be upregulated in CAD. This study investigates miR-21-inhibition in an
evaluated murine model of CAD.
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Methods: Allogenic kidney transplantation (NTx) was performed from male C57BL/6
into female Balb/c mice. Recipient mice were treated at day -1 and day 7 either with
LNA-21 (miR-21 inhibitor) or LNA-SCR (control) (20mg/kg BW, i.p.). Six weeks after
NTXx, kidneys were harvested and analyzed e.g. by qRT-PCR, PAS and Sirius Red staining.
Potential signal mechanisms were validated in vitro using renal fibroblast cell line NRK49F
and macrophage-like cell line RAW264.7.

Results: We determined increased expression levels of markers for fibrosis (aSMA,
Colla2, Col3, FSP-1), inflammation (IL-6, MIP-1, IL-1B) and injury (NGAL, KIM-1)
in transplanted kidneys which were rescued by miR-21 inhibition. Moreover, Sirius Red
staining revealed significantly less fibrosis development due to miR-21 inhibition. Besides,
BANFF chronic rejection score was decreased in allografts of LNA-21 treated mice. The
miR-21 promoter region harbors a putative binding site of transcription factor STAT3,
which is activated by IL-6. We identified upregulated IL-6 expression and secretion in
LPS activated RAW264.7 and hypothesized, that infiltrating immune cells produce and
secrete cytokines that might affect resident renal cells causing fibrosis and injury. Co-culture
assays confirmed a crosstalk between RAW264.7 and NRK49F with increased expression
levels of IL-6, CTGF and miR-21 in NRK49F. Similar results were observed due to IL-6
treatment of NRK49F.

Conclusions: In our murine model of CAD allograft rejection is preserved by inhibition
of miR-21 due to less inflammation and fibrosis thereby suggesting a new and essentially
needed anti-fibrotic treatment strategy against CAD.

TH-ORO075

Regulation of the Apical Cotransporter NKCC2 by a Novel Kinase: TNIK
Paulo S. Caceres,'? Pablo A. Ortiz.'? !Hypertension & Vascular Research,
Henry Ford Hospital, Detroit, MI; *Physiology, Wayne State Univ, Detroit, MI.

Background: The apical cotransporter NKCC2 mediates NaCl absorption by the
thick ascending ascending limb (TAL), maintaining blood pressure. Abnormally enhanced
NKCC?2 activity contributes to salt-sensitive hypertension. Phosphorylation of NKCC?2 at
amino terminal (NH,) threonines 96,101 (Thr-96,101) increases its activity. Trafficking of
NKCC?2 to the apical surface also regulate TAL NaCl absorption. Only the kinases SPAK
and OSR1 have been shown to target Thr-96,101. Identifying additional kinases that target
NKCC2 will help understand the role of Thr-96,101 in the regulation of NKCC2. To identify
additional kinases, we performed a targeted proteomics screen using a GST-NH,-NKCC2
fusion protein as bait in pull down assays from TAL protein lysates. We found that the
Traf2 and NCK interacting kinase (TNIK) binds the NH,terminus of NKCC2. The role of
TNIK in renal function and NKCC2 regulation is unknown. We hypothesized that TNIK
phosphorylates NKCC2 at Thr-96,101 and stimulates surface NKCC2 expression in TALs.

Methods: We measured NKCC2-TNIK interaction by co-immunoprecipitation in rat
TAL lysates. To determine whether TNIK directly phosphorylates NKCC2, we incubated the
NH, terminus of NKCC2 with recombinant TNIK and measured NKCC2 phosphorylation
at Thr-96,101. We generated TNIK knockout mice (TNIK"), obtained TALs and measured
total NKCC2, phosphorylation at Thr-96,101 and surface NKCC2 by surface biotinylation.

Results: We observed TNIK expression in isolated perfused TALs. NKCC2 and TNIK
co-immunoprecipitate in TAL lysates and TNIK directly phosphorylates NKCC2 at Thr-
96,101 in vitro. In TALs from TNIK" mice on a normal diet, total NKCC2 expression was
decreased by 32+9% (p<0.05) and phospho/total NKCC2 was decreased by 23+6% (p<0.05).
In TNIK " mice fed a low Na diet, phospho/total NKCC2 was decreased by 51+9% (p<0.05).
The surface/intracelluar NKCC2 ratio was decreased by 58+4% (p<0.01) in TNIK"" mice.

Conclusions: TNIK is a new kinase that interacts with NKCC2 in TALs, it
phosphorylates NKCC2 at Thr-96,101 and mediates total and surface NKCC2 expression
in vivo. This represent a novel pathway in the field of renal ion transport.

Funding: Private Foundation Support
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Golgi Alphal,2-Mannosidase IA Promotes the Efficient Degradation of
NKCC2 and Its Disease Causing Mutants Kamel Laghmani, Sylvie Demaretz,
Nadia Defontaine, Elie Seaayfan. Centre de Recherche des Cordeliers, INSERM/
UPMC/CNRS - U1138, ERL8228, Equipe 3, Paris, France.

Background: Mutations in the apically located Na-K-2Cl cotransporter, NKCC2, lead
to type I Bartter syndrome, and inherited kidney disorder associated with salt wasting,
hypokalemia, and metabolic alkalosis. We have previously shown that wild type (WT)
NKCC?2 protein and its mutants are subject to regulation by the endoplasmic reticulum-
associated degradation (ERAD). The aim of the present study was to identify the protein
partners involved in ERAD of NKCC2.

Methods: To identify novel NKCC2-interacting proteins, we screened a kidney
cDNA library through yeast two-hybrid using NKCC2 C-terminus as bait. NKCC2 protein
expression was monitored in transiently transfected OKP and HEK cells, using immunoblot
and confocal imaging. NKCC?2 stability was assessed by cycloheximide chase assay.

Results: We identified Golgi alphal, 2-mannosidase IA (MANIA) as a specific
binding partner of NKCC2. In addition to ER mannosidases, recent reports revealed that
Golgi-situated a-1, 2-mannosidases may also contribute to the ERAD of glycoproteins. Co-
immunoprecipitation and co-immunolocalization experiments confirmed NKCC2-MANIA
interaction in renal cells. They also showed that MANIA association involves mainly the
immature form of NKCC2. MANIA co-expression decreased total cellular WT NKCC2
protein in a dose dependent manner. Cycloheximide chase assay showed that in cells over
expressing MANIA, NKCC2 maturation is impaired. Importantly, MANIA co-expression
had a more profound effect on the disease-associated NKCC?2 folding mutants, A508T and
Y 998X (>90%). The MANIA induced reductions in NKCC2 expression were offset by the
proteasome inhibitor MG132. Finally, kifunensine and 1-deoxymannojirimycin, two potent
inhibitors of alphal, 2-mannosidases, reproduced MG132 effect on NKCC2 regulation.
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Conclusions: Our data demonstrate the presence of a MANIA mediated ERAD pathway
in renal cells promoting retention and/or degradation of misfolded NKCC2 proteins. They
suggest a model whereby, Golgi MANIA contributes to ERAD of NKCC2, by promoting
the retention, recycling, and ERAD of misfolded proteins that initially escape protein
quality control surveillance within the ER.

Funding: Government Support - Non-U.S.
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Inhibition of Mitochondrial Complex-1 Prevents the Downregulation of
NKCC?2 and ENaCa in Obstructive Nephropathy Zhanjun Jia,'? Yue Zhang,'
Ying Sun,! Guixia Ding,! Songming Huang,! Aihua Zhang.! ‘Nephrology,
Nanjing Children Hospital, Nanjing Medical Univ, Nanjing, Jiangsu, China;
’Nanjing Key Laboratory of Pediatrics.

Background: Ureteral obstruction with subsequent hydronephrosis is a common
clinical complication. Downregulation of renal sodium transporters in obstructed kidneys
could contribute to impaired urine concentrating capability and salt waste following the
release of a ureteral obstruction. This study was undertaken to investigate the role of
mitochondrial complex-1 inhibition in modulating sodium transporters in obstructive
nephrophthy.

Methods: C57BL/6 mice were subjected to the sham surgery or unilateral ureteral
obstruction (UUO) for 7 days. Then kidney tissues were harvested for the analyses.

Results: Following UUO, sodium transporters including NHE3, a-Na-K-ATPase,
NCC, NKCC2, p-NKCC2, ENaCa, and ENaCy were remarkably reduced by 60-90%
contrasting to unaltered expression of ENaCp, as determined by qRT-PCR, Western
blotting, and immunohistochemistry. This global downregulation of sodium transporters
was accompanied by striking reduction of mitochondrial DNA copy number (mtDNA),
mitochondrial transcription factor (nTFAM), and mitochondria-encoded NADH
dehydrogenase 1 (mtNdl) indicating a mitochondrial abnormality. Strikingly, specific
inhibition of mitochondrial complex-1 by rotenone (500ppm in diet) completely abolished
the downregulation of NKCC2, p-NKCC2, and ENaCa without affecting other sodium
transporters. To study the potential mechanisms mediating the rotenoen effects on sodium
transporters, we examined a number of known sodium modulators, including PGE2, ET1,
Ang II, natriuretic peptides (ANP, BNP, and CNP), and nitric oxide synthases (iNOS, nNOS,
and eNOS) and found that all of them were strikingly elevated by 3 to 80 folds except for
nNOS in obstructed kidneys. However, after rotenone administration, only BNP with a
80-fold increase and iNOS with a 4-fold increase but not others were significantly reduced
by 62% and 96%, respectively.

Conclusions: These findings demonstrated a substantial role of mitochondrial
dysfunction in mediating the downregulation of NKCC2 and ENaCa in obstructive
nephropathy, possibly via iNOS-derived nitric oxide and BNP.

Funding: Government Support - Non-U.S.
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NLRP3 Inflammasome Activation Confers the Resistance to Loop Diuretics
in Proteinuric Kidney Disease Aihua Zhang,'? Yibo Zhuang,' Guixia Ding,'
Songming Huang,' Zhanjun Jia.!? 'Nephrology Dept, Nanjing Children Hospital,

Nanjing Medical Univ, Nanjing, Jiangsu, China, *Nanjing Key Laboratory of

Pediatrics.

Background: The resistance to loop diuretics is a known phenomenon in proteinuric
patients, particularly in the patients with nephrotic syndrome. However, the pathogenic
mechanisms remain elusive.

Methods: Kidney biopsy specimens of proteinuric patients and mouse kidney tissues
from albumin overloaded mice (daily i.p injection of albumin for 12 days) were analyzed.

Results: In the present study, we analyzed Na-K-Cl cotransporter (NKCC2, target
of loop diuretics) expression in proteinuric patient kidneys via immunohistochemistry
(IHC) and found a significant NKCC2 downregulation which was negatively correlated
with proteinuria severity. Interestingly, in NKCC2 positive tubules (thick ascending limb,
TAL), NLRP3 inflammasome was strikingly elevated and showed a positive correlation
with proteinuria severity. These findings suggested a possibility that proteinuria may
suppress NKCC2 expression via a NLRP3 inflammasome-mediated mechanism. To
validate this hypothesis, NLRP3 WT and KO mice were subjected to albumin overload.
Strikingly, albumin overload in WT mice resulted in a robust reduction of NKCC2 by 80%
as determined by Western blotting, qRT-PCR, and IHC in accord with a specific induction
of NLRP3 in TAL. Meanwhile, the downstream components of NLRP3 inflammasome
including caspase-1, IL-1p, and IL-18 were remarkably activated. Importantly, such a
reduction of NKCC2 was entirely abolished in NLRP3 KO mice. In primary cultures of renal
tubular cells, albumin markedly reduced NKCC2, indicating a direct effect of albumin on
NKCC2 dysregulation. In addition, WT mice with albumin overload displayed a remarkable
resistance to loop diuretic furosemide (NKCC?2 inhibitor), which was completely reversed
by NLRP3 invalidation.

Conclusions: These novel findings demonstrated that albuminuria-stimulated
NLRP3 inflammasome is highly responsible for the impaired response to loop diuretics
via suppressing NKCC2 expression in proteinuric kidney diseases. This may also offer
novel, effective therapeutic targets for dealing with the resistance to loop diuretics in
proteinuric patients.

Funding: Government Support - Non-U.S.
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Targeted Knockin of Constitutively Active SPAK (CA-SPAK) in the Early
Distal Convoluted Tubule (DCT) Causes Hyperkalemic Hypertension
P. Richard Grimm,' Richard A. Coleman,' Eric J. Delpire,? Paul A. Welling.!
'Physiology, Univ of Maryland SOM, Baltimore, MD; ’Anesthesiology,
Vanderbilt Univ SOM, Nashville, TN.

Background: Familial Hyperkalemic Hypertension (FHHt) is caused by aberrant gain
in WNK function, leading to hyperactivation of the thiazide-sensitive sodium chloride
co-transporter, NCC, and alterations in other salt transport pathways. SPAK is thought
to be the key arbiter of WNK-NCC signaling in the DCT; upon activation by WNK1/4-
phosphorylation (S383 and T243), SPAK phosphorylates NCC to stimulate salt reabsorption.
Here, we explore if constitutive activation of SPAK in the DCT is sufficient to produce FHHLt.

Methods: Knockin-CA-SPAK lox/lox mice were created by inserting a SPAK
phosphomimetic mutant (T243E and S383D) between Lox-P sites in the first exon of the
SPAK gene, using homologous recombination. Upon Cre-Lox recombination, these mice
express CA-SPAK under the control of the endogenous SPAK promoter. To drive DCT1-
specific expression of CA-SPAK in the kidney, mice expressing Cre-recombinase under
the parvalbumin promoter (Parv-Cre+) were crossed with the CA-SPAK lox/lox mice.
The phenotypes of DCT-specific CA-SPAK knockin (CA-SPAK KI) were compared to
matched wild-type (WT) controls.

Results: As observed by immunofluoresent-confocal microscopy, CA-SPAK was
specifically targeted to parvalbumin positive tubules in CA-SPAK KI mice, consistent with
DCT l-specific expression. CA-SPAK KI mice displayed significantly greater amounts of
phosphorylated NCC than WT even though the abundance of CA-SPAK and WT-SPAK
were comparable, verifying the constitutively active nature of the knockin. Telemetric
measurements of blood-pressure (BP) revealed the CA-SPAK KI mice are hypertensive
despite low renin and aldosterone levels. Elevated BP was further exacerbated by high
salt diet and ameliorated by hydrochlorothiazide (HCTZ). CA-SPAK KI also displayed
HCTZ-remediable metabolic acidosis, and elevated plasma potassium levels, comparable
to mouse models of WNK FFHT.

Conclusions: Targeted expression of CA-SPAK in the DCT1 phenocopies FHHt,
underscoring the chief role of SPAK-dependent activation of NCC in early distal tubule
in the pathogenesis of the disease.
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Generation and Analysis of Knock-In Mice Carrying Pseudohypoaldo-
steronism Type II-Causing Mutations in the Cullin 3 Gene Yuya Araki,
Tatemitsu Rai, Eisei Sohara, Takayasu Mori, Yuichi Inoue, Eriko Kikuchi,
Shinichi Uchida. Dept of Nephrology, Tokyo Medical and Dental Univ, 1-5-45
Yushima, Bunkyo, Tokyo, Japan.

Background: Pseudohypoaldosteronism type IT (PHAII) is a hereditary hypertensive
disease caused by mutations in four different genes: WNKI and 4, KLHL3, and cullin 3
(Cul3). Cul3 and KLHL3 form an E3 ligase complex that ubiquitinates and reduces WNK4
protein. However, the molecular pathogenesis of PHAII caused by mainly intronic Cul3
mutations is unclear. In cultured cells and human leukocytes, PHAII-causing Cu/3 mutations
result in the skipping of exon 9, producing a mutant Cul3 protein lacking 57 amino acids
(A403-459). However, whether this phenomenon occurs in the kidneys and is responsible
for the pathogenesis of PHAII in vivo is unknown.

Methods: We generated knock-in mice carrying a mutation in the C terminus of
intron 8 of Cul3, ¢.1207 -1G>A, which corresponds to a PHAII-causing mutation in the
human Cu/3 gene.

Results: Heterozygous Cul39DA" knock-in mice did not exhibit PHAII phenotypes,
and the skipping of exon 9 was not observed in their kidneys. However, the level of Cul3
mRNA expression in the kidneys of heterozygous knock-in mice was approximately
half that of wild-type mice. Furthermore, homozygous knock-in mice were nonviable,
similar to Cul3 knockout mice, suggesting that the mutant allele does not produce Cul3
mRNA lacking exon 9, but behaves like a knockout allele in this mouse model. These
data suggest that the production of the mutant Cul3 may be necessary and important for
the pathogenesis of PHAIL

Conclusions: Our findings highlight the pathogenic role of mutant Cul3 protein
and provide insight to explain why intronic PHAII-causing mutations in Cu/3, which
has numerous binding partners in addition to KLHL3, cause only kidney-specific PHAII
phenotypes.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Disruption of SPAK/OSR1 Reveal Their Critical Roles in Potassium
Homeostasis Mohammed Zubaerul Ferdaus, Andrew Terker, James A.
McCormick. Dept of Medicine, Div of Nephrology & Hypertension, Oregon
Health & Science Univ, Portland, OR.

Background: The WNK-SPAK/OSR1 pathway has been shown to play a key role
in ion homeostasis, regulation of extracellular fluid volume, and blood pressure (BP).
STE20 (sterile20)/SPS1-related proline/alanine-rich kinase (SPAK) and oxidative stress-
responsive kinase-1 (OSR1) activate the renal cotransporters NKCC2 and NCC by
phosphorylation. SPAK knockout mice (SPAK-KO) and OSR1 knockout mice display mild
renal phenotypes, and may compensate for each other. We therefore generated SPAK-KO/
inducible renal OSR1-KO mice (DKO) to compare the effects of deleting both kinases
with SPAK deletion alone.
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Methods: To examine the effects of disrupting both SPAK and OSR 1, we manipulated
dietary sodium (Na) and potassium (K), and analyzed levels of phospho-NCC (pNCC) and
phospho-NKCC2 (pNKCC2) and other relevant proteins. We also measured plasma and
urine electrolytes, and the BP of SPAK-KO and DKO mice on different diets using telemetry.

Results: We found that DKO had lower pNCC (48% on low Na, p=0.02 & 40% on
low K diet, p=5X107) and pNKCC2 (56% on low Na, p=0.04 & 57% on low K diet,
p=0.002) than SPAK-KO (100%). On normal diet we found lower pNCC in DKO (40%,
p=0.01) than in SPAK-KO but surprisingly no difference in pNKCC2. Total-NKCC2 and
total-NCC levels did not differ between the strains on any diet except on low K diet where
total-NCC was lower in DKO (74%, p=0.003) than in SPAK-KO. Surprisingly, levels of
pS126-NKCC2, a non-SPAK/OSRI target site, were lower in DKO (52%, p=0.0003) on
normal diet. DKO displayed lower plasma potassium than SPAK-KO mice on normal (3.35
vs 3.71 mmol/L, p=0.05), low Na (2.83 vs 3.44 mmol/L, p=0.00001) and low K (2.08 vs
3.11 mmol/L, p=6X107%) diet. Unexpectedly, urinary Na did not differ between strains, and
DKO did not show lower BP than SPAK-KO.

Conclusions: Our data suggest that SPAK/OSR1 play more important roles in K
homeostasis than in Na and BP homeostasis. Even after disrupting SPAK/OSRI1, there
was NKCC2 phosphorylation at sites reported to be SPAK/OSR1-dependent, suggesting
alternative pathways for phosphorylation at these sites. Finally, disruption of SPAK/OSR1
reduced levels of pS126-NKCC2.

TH-OR082

Inducible Kidney-Specific KCNJ10 Knockout Mice Show a Salt Losing
Phenotype Catherina A. Cuevas,' James A. McCormick,! Andrew Terker,'
Chao-Ling Yang,' WenHui Wang,* David H. Ellison.! 'Dept of Medicine, Oregon
Health & Science Univ, Portland, OR; *Portland VA Medical Center, Oregon
Health & Science Univ, Portland, OR; *Pharmacology, New York Medical
College, Valhalla, NY.

Background: Missense mutations of KCNJ10 cause EAST/SeSAME syndrome, which
is characterized by epilepsy, ataxia, sensorineural deafness and a salt-wasting tubulopathy
resembling Gitelman syndrome. KCNJ10 encodes the Kir4.1 potassium channel, which
resides in the basolateral membrane of the distal nephron. KCNJ10”* mice have a severe
phenotype and die during the first two weeks of life, limiting the useful of this model.
Results obtained in young mice show reduced basolateral K conductance, sodium chloride
transporter (NCC) and SPAK (Ste20-related proline alanine rich kinase) abundances. Here,
we determine the renal phenotype of kidney-specific KCNJ107 adult mice.

Methods: Doxycycline-inducible kidney-specific KCNJ10~ mice were generated
using the TetOn/CreLoxP system under the control of Pax8 promoter. Doxycycline was
administered for two weeks in the drinking water (0.2 mg/ml in 5% sucrose) of 2 month
old mice. Biochemical parameters were assayed in urine, blood or renal tissue in KS-
KCNIJ10" mice after two weeks of the end of doxycycline treatment.

Results: Kir4.1 was absent in the KS-KCNJ10"- mice, which displayed hypokalemia,
hypochloremia with metabolic alkalosis, hypocalciuria, polyuria, and renal loss of sodium
and potassium (P<0.05). At protein level, we observed that disruption of KCNJ10 decreased
the expression of NCC and pNKCC2 (Na*-K'-ClI- cotransporter) without affecting the levels
of WNK4 (with no lysine kinase 4) and SPAK.

Conclusions: In conclusion, disruption of KCNJ10 in adult mice induces a severe
renal phenotype highlighted by hypokalemic metabolic alkalosis and renal loss of sodium
with hypocalciuria. In contrast to constitutive KCNJ10”- mice in which decreased of NCC
and SPAK abundance may be explained by a reduction in DCT mass, the disruption of
KCNIJ10 in adult mice causes a sodium wasting phenotype accompanied by decreased
NCC and NKCC?2 abundances. suggesting a more widespread tubulopathy involving both
DCT and TAL in our model.
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HIV Vpr Antagonizes Mineralocorticoid Receptor Activity, Explaining Salt
Wasting Koji Okamoto, Hewang Lee, Jeffrey B. Kopp, Shashi Shrivastav.
Kidney Section, NIDDK, NIH, Bethesda, MD.

Background: Patients with HIV-associated-nephropathy (HIVAN) present with
proteinuria but often lack edema, suggesting renal Na wasting. We have shown that the
HIV accessory protein Vpr binds transcriptional regulators including the glucocorticoid-
receptor and PPAR-g and b/d. We investigated whether Vpr regulates mineralocorticoid-
receptor (MR) activity.

Methods: We have developed transgenic mice that express Vpr in proximal tubules
(PEPCK/rtTA-X-TetOp/Vpr). Wild type and transgenic mice were fed a high protein diet
for 2 weeks to induce transgene expression. After 6 days on a Na deficient diet, urine and
kidneys were obtained. A human distal cortical tubular (DCT) cell line was exposed to
soluble Vpr (100 ng/mL) and aldosterone (10 mM).

Results: On low salt diet, Vpr transgenic mice, compared to wild-type mice, manifested
renal Na wasting (2843 vs 15+2 mmol/g body weight/d) and an increased fractional Na
excretion (2.0% vs 0.7%). We examined renal RNAexpression of the thiazide-sensitive
cotransporter (TSC), NHE, ATP1A1, NKCC2, NaPi-2A and only TSC was decreased in
Vpr mice. As TSC expression is regulated by MR, we focused the effect of Vpr on MR
function. In a promoter reporter assay in CV1 cells, Vpr reduced aldosterone-stimulated
MMTYV and TSC promoter activity. We hypothesized that Vpr binds MR and inhibits its
transcriptional activity. Using immunoprecipitation, we found that Vpr, but not Vpr with
LXXLL motif mutations, bound recombinant MR. We reasoned that the interaction between
Vpr and MR might interfere with the folding of the MR signal peptide, preventing nuclear
entry, or might prevent MR from binding to promoter sequences. We performed WB using
nuclear extracts from DCT cells and IHC, following exposure to Vpr and/or aldosterone. Vpr
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inhibited nuclear entry of MR. Using genome-wide ChIP sequencing with MR antibody in
distal tubules cell line with aldosterone+Vpr, we found that the peak signal of TSC promoter
was disappeared after treatment with Vpr.

Conclusions: Vpr binds MR and inhibits MR transcriptional activity, providing a
molecular mechanism for renal salt wasting in HIVAN.

Funding: NIDDK Support
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The Sodium/Proton Exchanger NHA2 Is a Novel Regulator of Sodium,
Calcium and Blood Pressure Homeostasis in the Distal Convoluted Tubule
of the Kidney Manuel Andreas Anderegg,' Giuseppe Albano,'> Ganesh
Pathare,"? Daniel G. Fuster."> ‘Divison of Nephrology, Hypertension and
Clinical Pharmacology, Univ of Bern, Bern, Switzerland; *Dept of Clinical
Research, Univ of Bern, Bern, Switzerland,; 3Dept of Anatomy, Univ of Ziirich,
Ziirich, Switzerland.

Background: NHA2 (also known as SLC9B2) is a sodium/proton exchanger expressed
in the kidney, but its function there remains unknown.

Methods: We performed in vitro and in vivo experiments to elucidate the physiological
role of NHA2 in the kidney.

Results: We found NHA2 expression restricted to distal convoluted tubules in both
murine and human kidney. By confocal imaging, NHA2 had an apical to subapical tubular
localization. Blood pressure, measured by invasive telemetry, was significantly lower in
NHA2 KO mice compared to WT mice on low, normal and high sodium diets. In addition,
NHA2 KO mice exhibited normocalcemic hypocalciuria with reduced plasma PTH but
unaltered 1,25-OH Vitamin D3 levels. Interestingly, immunoblotting of kidney lysates
revealed reduced phosphorylation of the sodium/chloride co-transporter (NCC) in NHA2
KO mice. Similarly, phosphorylation of SPAK, as well as the abundance of WNK4, kinases
regulating NCC phosphorylation, was reduced in kidney lysates of KO mice, compared
with those of WT mice. In line with these findings, NHA2 KO mice exhibited a reduced
natriuretic response to hydrochlorothiazide compared to WT mice. In the DCT cell line
mpkDCT,, stimulation of NCC phosphorylation was reduced upon siRNA mediated
knockdown of NHA2 compared with control siRNA treated cells. In addition, knockdown
of NHA2 led to a decreased WNK4 abundance and an increase of WNK4 ubiquitylation.

Conclusions: These results indicate that the renal phenotype observed in vivo upon
loss of NHAZ2 is a result of increased degradation and therefore reduced abundance of
WNK4 in the kidney.

Together, our data reveal the sodium/proton exchanger NHA2 as a novel regulator
of calcium, sodium and blood pressure homeostasis in the distal convoluted tubule of
the kidney.

Funding: Government Support - Non-U.S.
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Transgenic Mice Expressing APOL1-G0 or APOL1-G2 in Podocytes Do Not
Develop Kidney Disease Leslie A. Bruggeman,' Zhenzhen Wu,' Liping Luo,'
Sethu M. Madhavan,' Martha Konieczkowski,' Paul E. Drawz,? L. Barisoni,’
John R. Sedor,' John F. O’Toole.! 'Medicine, MetroHealth Medical Center,
Case Western Reserve Univ, Cleveland, OH; *Medicine, Univ of Minnesota,
Minneapolis, MN, *Pathology, Univ of Miami, Miami, FL.

Background: Variants in Apolipoprotein L1 (APOL1) associate with non-diabetic
kidney diseases in African Americans, however, the mechanism of renal injury associated
with APOLI risk variants remains unknown.

Methods: Since APOL1 is present only in humans and some other primates, we created
transgenic mice (FVB/N strain) expressing the reference allele of APOL1 (G0) and a risk
variant (G2) in podocytes using the Nephrin promoter. Mice were phenotyped for APOL1
expression, podocyte injury, and renal disease.

Results: Numerous founders for both GO (n=29) and G2 (n=8) were obtained and
progeny transmitted the transgenes consistent with Mendelian expectations. Founders
and offspring expressed variable levels of APOLI in podocytes, but even in the highest
expressing GO and G2 mice, markers for necrosis, apoptosis, or autophagic cell death
were not identified in podocytes. Aged (~300days) GO and G2 mice did not develop
spontaneous kidney pathology, proteinuria, or azotemia. An unexpected phenotype in
GO and G2 founders and their offspring was sporadic seizures and sudden death during
pregnancy. Pregnant mice from both GO and G2 models exhibited hallmarks of preeclampsia
including hypertension, proteinuria, glomerular endothelial damage, and elevated sFlt-1
levels. APOL1 was expressed in placental tissues, confirming prior reports of placental
expression of Nephrin and APOLI.

Conclusions: Constitutive expression of the APOL1 GO and G2 protein in vivo was
not cytotoxic to podocytes regardless of expression level, mimicking the observations in
humans that APOL1 risk genotypes are insufficient to cause kidney disease in the absence
of an additional stressor. The preeclampsia phenotype was not variant-dependent and may
represent placental injury related to ectopic transgene expression, however, a role for
APOLI in placental function may warrant further investigation.

Funding: NIDDK Support
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TH-OR086

Kidney Disease Associated Variants of Apolipoprotein L1 Changes
Conformational Dynamics of the C-Terminal Domain Sethu M. Madhavan,'
John F. O’Toole,' Martha Konieczkowski,' Zhenzhen Wu,' Yaping Gu,' Leslie
A. Bruggeman,' Matthias Buck,? John R. Sedor.'? Medicine, MetroHealth
System; *Physiology and Biophysics, Case Western Reserve Univ, Cleveland, OH.

Background: APOLI risk variants associate with non-diabetic kidney diseases in
African Americans; however, the mechanisms of variant APOL 1-mediated kidney injury
remain unknown. We have shown a SNARE protein VAMPS interacts with the C-terminus
of APOL1; APOL] variants change the C-terminal amino acid sequence and attenuate this
interaction. Given this, we hypothesize that the structures of variant APOL s are altered
and disrupt protein interactions.

Methods: We modeled the 3D structure of the APOL1 C-terminus (residues 305-398)
with the threading program ITASSER. We expressed the C-terminus of APOL1 with and
without variants, (GO: reference, G1: S342G & 1384M, and G2: del388-389NY) and used
circular dichroism (CD) spectroscopy to experimentally verify the predicted secondary
structure. Molecular Dynamics (MD) simulations assessed conformational behavior over
time of GO, G1 and G2. PyMOL software modeled the APOL1:VAMPS interaction.

Results: The computationally modeled structures of G0, G1, and G2 (residues 305-
398) initially overlapped as three a-helices folded into a bundle, linked by short loops, and
CD spectroscopy confirmed the predicted alpha helical content. APOL1-GO adopted an
“open” conformation in MD simulations (over 40 ns) while the G1 and G2 variants both
remained in a “closed” conformation, assessed as Ca deviation from starting structure.
Fluctuations of the Cas over the last 10 ns and principal component analysis of protein
motion also demonstrated increased mobility of the GO C-terminus compared to G1 and
G2. De novo formation of intramolecular H-bonds mediated the structural stability of G1
and G2. The APOL1-G0:VAMPS interaction is most stable with a 3:1 stoichiometry and
does not involve the G1 and G2 residues.

Conclusions: APOL1-GO0 adopts an “open” conformation but G1 and G2 both generate
a “closed” C-terminal conformation, which limits protein interactions and explains
attenuation of the APOL1:VAMPS interaction. Kidney disease induced by G1 and G2 may
result from protein conformational changes that limit interactions with SNARE proteins.

TH-OR087

SS-31, a Peptide Targeting Mitochondria, Restores Podocytes in Diabetic
Nephropathy (DN) in BTBR 0b/ob Mice Minseob Eom,' Anna Batorsky,'
Hazel H. Szeto,? Dao-fu Dai,' Kelly L. Hudkins,' Charles E. Alpers.! 'Pathology,
Univ of Washington School of Medicine, Seattle, WA, *Pharmacology, Weill
Cornell Medical College, New York, NY.

Background: SS-31 is a novel peptide that selectively binds to cardiolipin in the
inner mitochondrial membrane, where it prevents cardiolipin peroxidation and protects
mitochondrial structure. We investigated the renoprotective effects of SS-31 in the BTBR
ob/ob mice with advanced DN.

Methods: 18 week male diabetic BTBR 0b/0b and wild type (WT) mice were randomly
assigned to 5 groups:ob/ob with infusion of SS-31 via osmotic pump for 6 weeks, ob/ob
with saline infusion, untreated ob/ob, WT, and WT with SS-31 infusion. Podocyte density,
mesangial matrix (% tuft area occupied by collagen I'V matrix), and glomerular macrophages
were quantified by morphometry and immunohistochemistry.

Results: Podocyte density, diminished in 0b/0b mice, was significantly restored in 0b/
ob with SS-31 infusion (147.2 + 6.33 podocytes/10°um?) compared with saline treated ob/
ob mice (107.6 + 4.78) or untreated mice (100.5 + 6.14) (p=0.0026 & 0.0002).

Podocyte Density

p<0.0001

Mesangial matrix was reduced in the ob/ob with SS-31 treatment (30.9 + 0.61 %)
compared to ob/ob with saline treated (45.2 + 2.15) and untreated mice (46.5 £ 1.29)
(p<0.0001). Macrophage infiltration was lower in 0b/ob treated with SS-31 (1.3 £ 0.36
cells/glomerulus) than untreated 0b/0b (1.9 +0.36) (p=0.02). Albumin-creatinine ratio was
decreased in ob/ob with SS-31 (276.8 + 60.14 mg/mg), compared with the untreated ob/
ob (671.8 £ 250.60), but results were not statistically significant.
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Conclusions: Podocyte density was restored and mesangial matrix decreased in SS-
31 treated diabetic 0b/ob mice, compared to saline treated and untreated controls. SS-31,
currently in human clinical trials for other diseases, may be useful in treatment of DN and
potentially other glomerular diseases in which podocytes are lost.

Funding: NIDDK Support
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Genetic and Pharmaceutical Targeting of GSK3p in Podocytes Reinforces
the Nrf2 Antioxidant Response and Ameliorates Podocytopathy and
Proteinuria Sijie Zhou,' Yan Ge,' Zhangsuo Liu,? Rujun Gong.! ‘Nephrology,
Brown Medical School; ?Nephrology, The First Affiliated Hospital of Zhengzhou
Univ, China.

Background: Evidence suggests that the GSK3p dictated Nrf2 nuclear exclusion and
degradation is pivotal for switching off the self-protective antioxidant response following
injury. This study aimed to examine the role of the GSK3p regulated Nrf2 antioxidant
response in podocyte pathobiology.

Methods: The regulatory effect of GSK3 on Nrf2 response was examined in cultured
podocytes and in a murine model of adriamycin nephropathy by genetic targeting of GSK3p
or by using SB216763, a selective small molecule inhibitor of GSK3.

Results: In cultured podocytes, adriamycin injury caused cell death, concomitant
with GSK3 hyperactivity and minimal Nrf2 activation. Inhibition of GSK3 by SB216763
exerted a prosurvival effect, which was dependent on the enhanced Nrf2 antioxidant
response, marked by increased expression and nuclear accumulation of Nrf2 and elevated
production of the Nrf2-target hemoxygenase-1. Ectopic expression of the kinase-dead
mutant of GSK3p, the isoform of GSK3 predominantly expressed in glomerular podocytes,
reinforced the Nrf2 antioxidant response upon adriamycin injury and prevented cellular
death. Conversely, GSK3p overactivity induced by a constitutively active mutant resulted
in a blunted Nrf2 response and exacerbated podocyte death following adriamycin injury,
which could be abolished by SB216763. In adriamycin injured mice, genetic targeting
of GSK3p by the doxycycline inducible podocyte specific knockout or pharmaceutical
targeting by SB216763 attenuated albuminuria and ameliorated podocytopathic lesions,
including glomerulosclerosis, loss of podocyte markers, de novo expression of podocyte
injury marker desmin and ultrastructural changes of podocytes, like foot process effacement.
This beneficial outcome was likely attributable to the enhanced Nrf2 response in podocytes,
because trigonelline, a selective antagonist of Nrf2, largely abrogated the proteinuria
reducing and podoprotective effect.

Conclusions: The GSK3p regulated Nrf2 antioxidant response might represent a novel
therapeutic target to protect podocytes and treat proteinuric glomerulopathies.

Funding: NIDDK Support, Government Support - Non-U.S.
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Ablation of Podocyte-Derived Wnts Aggravates Proteinuria and Kidney
Injury Dong Zhou,' Haiyan Fu,'! Roderick J. Tan,” Youhua Liu.! ‘Dept of
Pathology, Univ of Pittsburgh, Pittsburgh, PA; *Dept of Medicine, Univ of
Pittsburgh, Pittsburgh, PA.

Background: Activation of canonical Wnt signaling has been implicated in podocyte
injury and proteinuria. However, as Wnts are secreted extracellular signal proteins, whether
podocyte-derived Wnts are obligatory for developing proteinuria remains elusive. Wntless
(W1), a cargo receptor protein, is required for the secretion of Wnt proteins.

Methods: We generated conditional knockout mice in which W1 was specifically
deleted in podocytes by using the Cre-LoxP system. The mice were subjected to adriamycin
administration, and urine and kidney were analyed at 7 days and 21 days, respectively.
We utilized another proteinuric kidney disease model by chronic infusion of angiotensin
1T for 4 weeks.

Results: Mice with podocyte-specific ablation of W1 (podo-WI-/-) developed normally.
No albuminuria or overt pathologic lesions was observed up to 6 months of age, suggesting
that W1 is dispensable for podocyte maturation, survival, and function under normal
physiologic conditions. However, after adriamycin treatment for 7 days, podo-WI-/- mice
developed more severe podocyte injury and albuminuria than their control littermates.
Surprisingly, ablation of W1 resulted in even more profound upregulation of B-catenin,
accompanied by reduction and aberrant distribution of nephrin, Wilms tumor 1 (WT1),
synaptopodin, and podocalyxin. In chronic injury induced by adriamycin or Ang II infusion,
increased albuminuria, aggravated podocyte lesions and extracellular matrix deposition
were evident in Podo-WI-/- mice. Mechanistically, specific ablation of W1 in podocyte
caused significant down-regulation of Dickkopf-3 expression. Meanwhile, NFAT1, a key
downstream mediator in non-canonical Wnt signaling, was largely inhibited in Podo-W1-/-
mice after ADR injection.

Conclusions: These results indicate that podocyte-derived Wnts may play an important
role in protecting podocytes from injury by repressing canonical Wnt/B-catenin signaling
via promoting Dickkopf-3 expression and activating non-canonical pathway.
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Blockade of Wnt/p-Catenin Signaling Exhibits Superior Therapeutic
Efficacy Than RAS Inhibition in CKD Zhen Li,' Lili Zhou,' Xue Hong,'
Youhua Liu."? 'Div of Nephrology, Nanfang Hospital, Southern Medical
Univ, Guangzhou, Guangdong, China, *Dept of Patholgy, Univ of Pittsburgh,
Pittsburgh, PA.

Background: CKD has become a public health problem worldwide. Treatment options
for CKD are limited and ineffective, underscoring enormous unmet medical need. The
mainstay of clinical therapy for CKD is inhibition of renin-angiotensin system (RAS), using
angiotensin-converting enzyme inhibitor (ACEI) or angiotensin II type 1 receptor (AT1)
blocker (ARB). However, current therapy with RAS inhibition is insufficient, partially
because of compensatory upregulation of renin expression. Thus it is paramount to develop
new therapeutic strategy with better outcomes.

Methods: Using two mouse models of CKD induced by adriamycin (ADR) or unilateral
ischemic/reperfusion injury (UIRI), we directly compared the therapeutic efficacy of
small-molecule Wnt/B-catenin inhibitor ICG-001 with trandolapril (ACEI) alone, or the
combination of trandolapril and losartan (ARB). The effect of renin on fibroblast activation
was also assessed in vitro.

Results: Compared to ACEI, or ACEI plus ARB, ICG-001 displayed superior
therapeutic efficacy in both models. ICG-001 almost completely abolished proteinuria,
ameliorated glomerular injury and fibrotic lesions and reduced serum creatinine in ADR
nephropathy, whereas trandolapril, or trandolapril plus losartan only displayed as 50%
efficacy as ICG-001. Similar results were obtained in UIRI model. We found that ICG-001
completely abolished renal expression of all RAS components including angiotensinogen,
renin, ACE and AT in both models. However, trandolapril or trandolapril plus losartan
actually induced angiotensinogen and renin expression in the kidneys. In vitro, incubation of
kidney interstitial fibroblasts (NRK-49F) with renin protein induced fibronectin expression,
and this effect was dependent on ERK-1/2 activation. Losartan did not block renin-
induced fibronectin expression, suggesting that renin elicited its effect by an angiotensin
II-independent mechanism.

Conclusions: Our studies demonstrate that blockade of Wnt/B-catenin, the master
upstream regulator of all RAS genes, has superior therapeutic efficacy for the treatment
of CKD than RAS inhibition.

Funding: Government Support - Non-U.S.
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Distinct Populations of FOXD1-Derived Renal Interstitial Cells Regulate
Erythropoietin Production Hanako Kobayashi, Volker H. Haase. Medicine,
Vanderbilt Univ, Nashville, TN.

Background: In adults, the kidney is the main physiologic production site of
erythropoietin (EPO), a hypoxia-inducible factor (HIF)-2-regulated hormone that is
essential for normal erythropoiesis. However, renal EPO producing cells (REPCs) are
poorly characterized and their histogenetic origin is ill-defined.

Methods: To investigate the hypoxic regulation of renal EPO, we targeted the EPO/
HIF-2/prolyl-4-hydroxylase domain (PHD) oxygen-sensing pathway in renal interstitial
cells using FoxdI-Cre transgenic mice and simultaneously labeled REPCs with green
fluorescent protein (GFP). FOXD1 is expressed in embryonic stromal cells that give rise
to renal pericytes and peritubular interstitial fibroblasts.

Results: In order to determine to what degree FOXD1-lineage cells contribute to EPO
homeostasis, Epo or Hif2a were deleted (FoxdI-Epo™ or Foxdl-Hif2a"). As expected,
FoxdI-Epo” and FoxdI-Hif2a”~ mice developed anemia. While pharmacologic PHD
inhibition and hypoxia exposure (10% O, for 2 days) increased renal Epo mRNA and serum
EPO (sEPO) levels in control mice, the renal EPO response was completely abrogated in
both mutants, demonstrating that REPCs are exclusively derived from FOXD1-expressing
stroma. To investigate the role of individual PHDs, we inactivated PHD1, PHD2 and/or
PHD3 in FOXD1-lineage cells and used multi-color fluorescent in situ hybridization for a
detailed characterization of the REPC pool. Deletion of PHD2 alone (FoxdI-Phd2"), but
not of PHD1 or PHD3, was sufficient to induce Epo in a subpopulation of GFP* interstitial
cells (0.8 £ 0.5% in control vs. 39.0 + 5.5% in FoxdI-Phd2"- mutants). However, EPO
synthesis was induced in additional GFP* Phd2” cells following hypoxia exposure or PHD3
deletion (73.0 + 4.1% and 64.1 + 8.4% respectively).

Conclusions: Our genetic studies demonstrate that REPCs consist of at least two
distinct subpopulations, a) a PHD2-sensitive cell population and b) a subpopulation, in
which in addition to PHD2 inactivation, hypoxia and/or PHD3 inactivation are required
for EPO induction. In summary our data suggest that REPCs are entirely FOXD1 stroma-
derived and are heterogeneous with regard to HIF-2-dependent oxygen sensing and their
ability to synthesize EPO.

Funding: NIDDK Support, Veterans Administration Support
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microRNA-21 in Human Glomerular Aging Christopher Lund O’Connor,
Yifan Wu, Harkamal Singh Jhajj, Jeffrey B. Hodgin, Markus Bitzer. Internal
Medicine, Univ of Michigan, Ann Arbor, MI.

Background: Loss of podocytes is sufficient to cause progressive glomerulosclerosis
(the podocyte depletion hypothesis). We have recently shown that podocytes loss and
glomerular hypertrophy are critical phenotypes of normal human aging (Hodgin, Bitzer,
et al. JASN 2015) and that lack of miR-21 accelerates podocyte loss in murine models
of glomerular injury. We now explore the role of miR-21 in aging of human and mouse
glomeruli.
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Methods: Kidney tissue samples were collected from 41 patients who underwent
unilateral nephrectomy at the University of Michigan. 10 computer-assisted glomerular
morphometric parameters were assessed in formalin fixed paraffin embedded sections by
standard chemical and immunohistochemical stains. Gene expression profiles (Affymetrix
human ST 2.1) and small RNA expression (Illumina tru-seq) were generated from RNA
isolated from micro-dissected glomeruli and corresponding tubulointerstitium of the same
individuals. Associations between gene expression and quantitative phenotypes were then
determined. In addition miR-21 deficient mice and wild type littermates (C57BL/6J and
DBA/2J; n>6 for each genotype) were aged to in excess of two years and assessed for the
same morphometric parameters.

Results: In human kidneys podocyte density declined with age and was significantly
associated with increases in mesangial index (p=0.003), podocyte cytoplasmic size
(p=<0.001) and focal global glomerulosclerosis (FGGS) (p=0.009). FGGS was significantly
associated with interstitial fibrosis (p=0.006). miR-21 expression in glomeruli is positively
correlated with podocyte density (p=0.041) and inversely correlated with mesangial index
(p=0.02) and podocyte size (p=0.01). miR-21 expression increases with age in murine
kidneys and miR-21-null mice exhibited decreased podocyte density (p=<0.001) and
increased mesangial index (p=0.001) compared to wildtype littermates.

Conclusions: Both humans and mice experience an age-associated loss of loss of
podocytes, and a concomitant increase in podocyte size and mesangial index. In mice
miR-21 ameliorates phenotypes of glomerular aging. Candidate transcripts targeted by
miR-21 that may mediate the observed phenotypes are being explored.

Funding: NIDDK Support, Other NIH Support - NIA
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Murine Double Minute-2 Inhibition Ameliorates Established Crescentic
Glomerulonephritis Dana Thomasova, Shrikant R. Mulay, Simone Romoli,
Santhosh Kumar Vr, Jyaysi Desai, Hans J. Anders. Nephrologisches Zentrum,
Medizinische Klinik und Poliklinik IV, Klinikum der Univ Miinchen, Munich,
Germany.

Background: Rapidly progressive glomerulonephritis (RPGN) is characterized by
glomerular necroinflammation and crescent formation. The E3-ubiquitin ligase murine
double minute (MDM)-2 is a non-redundant element of NF-«B signalling and the negative
regulator of p53-mediated cell cycle arrest. We hypothesized that the MDM2 would drive
crescentic GN via NF-kB-dependent glomerular inflammation and via p53-dependent
parietal epithelial cell (PEC) hyperproliferation.

Methods: We used injection of 75 ul of sheep anti-rat anti-GBM serum in C57BL/6
wild type and p53-deficient mice to induce crescentic GN and injection of MDM2 inhibitor
nutlin-3a or vehicle every alternate day starting on day —1 for pre-emptive or day +1 for
therapeutic intervention. Evaluation was performed 7 days after antiserum injection. For in
vitro studies murine glomerular endothelial cells and PECs were transfected with MDM2
or p53 siRNA and anlysed with qPCR or proliferation assay.

Results: The pre-emptive MDM2 blockade with nutlin-3a ameliorated all aspects of
crescentic GN such as vascular necrosis, podocyte loss, glomerular crescent formation,
albuminuria, as well as inflammation, preventing cytokine induction, and recruitment of
glomerular leukocytes and macrophages. MDM2 inhibition with nutlin-3a had identical
protective effects in p53 knockout mice, with the exception of crescent formation. In vitro
experiments confirmed the MDM2 requirement for induction of NFkB-dependent cytokines
in murine glomerular endothelial cells as well as the p53-dependency of MDM2-mediated
PEC proliferation. To evaluate MDM2 blockade as a therapeutic intervention in RPGN, we
treated mice with established GN with nutlin-3a. Delayed onset of nutlin-3a treatment was
equally protective as the pre-emptive treatment in abrogating crescentic GN.

Conclusions: The pathogenic effects of MDM2 are mostly p53-independent, associated
with NFkB activation and increased intraglomerular inflammation, but the p53-dependent
function of MDM2 regulates the PEC proliferation and crescent formation.We therefore
propose MDM2 blockade as a potential novel therapy in RPGN.

TH-OR094

The Bone Marrow Initiates and Propagates suPAR-Mediated Kidney
Disease Eunsil Hahm,' Changli Wei,' Isabel Fernandez,' Jing Li,' Nicholas J.
Tardi,' Shikha Wadhwani,' Vineet Gupta,' Sanja Sever,? Jochen Reiser.' 'Dept of
Internal Medicine, Rush Univ Medical Center, Chicago, IL, *Div of Nephrology,
Massachusetts General Hospital, Charlestown, MA.

Background: Proteinuria is a hallmark of glomerular kidney dysfunction, seen in both,
native and post-transplant focal segmental glomerulosclerosis (FSGS). Systemic soluble
urokinase plasminogen activator receptor (suPAR) is implicated in FSGS, yet the origin
of suPAR in FSGS remains unclear.

Methods: Humanization techniques, adoptive transfer, cell depletion, ELISA, flow
cytometry, histology, and electron microscopy were performed.

Results: Here we report that bone marrow (BM) myeloid progenitor cells (MPCs)
are responsible for the production of suPAR, resulting in kidney damage and proteinuria.
Using a xenograft mouse model, we found that engraftment of CD34" peripheral blood
mononuclear cells (PBMCs), but not CD34- PBMCs, from patients with recurrent FSGS
into immunocompromised mice resulted in an expansion of Gr-1° murine BM myeloid
cells, leading to proteinuria and FSGS-like glomerulopathy. Furthermore, adoptive
transfer experiments demonstrated that Gr-1° BM myeloid cells are capable of causing
suPAR-mediated proteinuria and therefore transmitting disease in healthy mice. We
immunophenotypically characterized uPAR"Sca-1"Gr-1"cells as “diseased” BM myeloid
progenitor cells (MPCs), which are responsible for the production of suPAR competent to
investigate kidney damage and proteinuria.
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Conclusions: Collectively, these results reveal a novel connection between bone
marrow and kidney, and implicate myeloid progenitor cells as initiators of glomerular
dysfunction with particular relevance to post-transplant FSGS.

Funding: NIDDK Support
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C-Reactive Protein and Myeloid Derived Suppressor Cells in Acute Kidney
Injury Alexander J. Szalai, Melissa A. Pegues. Dept of Medicine, The Univ
of Alabama at Birmingham, Birmingham, AL.

Background: Myeloid derived suppressor cells (MDSCs) are best known for their
anti-proliferative effects on immune cells. Their contribution in renal cell carcinoma and
chronic kidney disease has been investigated and their association with kidney transplant
survival documented, but their role in acute kidney injury (AKI) has not been studied.
Renal ischemia reperfusion injury (IRI) is a frequent cause of AKI: the former triggering
a systemic inflammatory response that leads to increased blood levels of C-reactive protein
(CRP), a biomarker of worsened outcomes. Recently, using a CRP transgenic mouse
(CRPtg) model of renal IRI, we provided direct evidence that CRP is causal in AKI, i.e.
its expression exacerbates renal IRI. The purpose of the present study was to determine if
this harmful effect of CRP was propelled by increased infiltration of inflammatory cells
into the injured kidneys.

Methods: We compared myeloid cell populations in the kidneys of wild type (WT),
human CRP transgenic (CRPtg), and CRP deficient (CRP) mice subjected to bilateral
renal IRI.

Results: In CRP", which were nearly refractory to renal IRI, there was almost complete
absence of MDSCs of the granulocytic subtype (g-MDSC; Gr-1°CD11b'Ly6g"e"Ly6c'o™
cells identified by flow cytometry of kidney digest cells) in the injured kidneys. In stark
contrast in CRPtg, wherein renal IRI was exaggerated, there was an abundance of g-MDSCs
in the injured kidneys. Using in vitro T-cell proliferation assays we confirmed that these
renal g-MDSCs were suppressive and in vivo in CRPtg, depletion of g¢-MDSCs prior to
renal IRT (using anti-Gr-1 antibody) reduced serum/urine biomarkers of AKI. Importantly,
CRPtg treated with an antisense oligonucleotide that specifically lowered human CRP levels,
showed both dramatic improvement in renal biomarkers of AKI and dramatic reduction in
renal infiltration of g-MDSCs after AKI.

Conclusions: To our knowledge these are the first data showing that (i) g-MDSCs
contribute to the renal response to IRI and that (ii) CRP amplifies this contribution. By
reducing g-MDSC infiltration into the injured kidney, CRP lowering therapy might be an
effective treatment option for AKI.

Funding: NIDDK Support, Private Foundation Support
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C-Reactive Protein Promotes AKI by Impairing TEC Regeneration via the
CD32-Smad3-P27 Dependent Inhibition of CKD2/Cyclin E Mechanism
Xiao Ru Huang,' Weiyan Lai,? Ying Tang,’ Tan-qi Lou,”> Hui Y. Lan.! 'Dept of
Medicine & Therapeutics, Li Ka Shing Inst of Health Sciences, and Shenzhen
Research Inst, The Chinese Univ of Hong Kong, Hong Kong, China; *Dept of
Nephrology, The Third affiliated Hospital of Sun Yat-Sen Univ, Guangzhou,
China; 3Dept of Nephrology, Sun Yat-Sen Memorial Hospital of Sun Yat-Sen
Univ, Guangzhou, China.

Background: We have previous shown that C-reactive protein (CRP) plays a pathogenic
role in acute kidney injury (AKI) by inhibiting tubular epithelial cell (TEC) regeneration.
The present study tested a hypothesis that CRP may promote AKI via Smad3-p27 dependent
inhibition of CKD2/cylin E-mediated TEC regeneration in vivo and in vitro.

Methods: The hypothesis was examined in a mouse model of AKI induced in human
CRP transgenic/Smad3 knockout (CRP-Tg/Smad3-KO), CRP-Tg/Smad3-WT, CRP-WT/
Smad3-KO, and CRP-WT/Smad3-WT mice by clamping bilateral renal arteries for 40
minutes and in cultured HK-2 TEC line.

Results: After 24 hours of AKI, CRP-WT/Smad3-WT showed a significant increase
in serum levels of creatinine and severe tubular necrosis, which was further enhanced
in CRP-Tg/Smad3-WT mice but blunted in CRP-Tg/Smad3-KO and CRP-WT/Smad3-
KO mice. Further studies revealed that enhanced AKI in CRP-Tg/Smad3-WT mice was
associated with a marked activation of TGF-b/Smad3, upregulation of p27, and inactivation
of CKD2 kinase, thereby reducing cyclin E expression and impairing TEC proliferation as
determined by BrdU incorporation and PCNA. In contrast, deletion of Smad3 in CRP-Tg
mice prevented the development of AKI as demonstrated by normalizing serum levels
of creatinine and suppressing the Smad3-p27 pathway, thereby promoting CKD2/cyclin
E-dependent TEC proliferation. In vitro studies confirmed these findings that CRP acted
through its receptor CD32b to activate Smad3 signaling via both TGF-b-dependent and
ERK/MAPK crosstalk pathway. Furthermore, we also found that activated Smad3 then
bound directly to p27 to suppress CKD2/cyclin E-dependent TEC proliferation, which was
inhibited by a Smad3 inhibitor (SIS3).

Conclusions: CRP promotes AKI by impairing the TEC regeneration via the CD32-
Smad3-p27 mediated inhibition of CKD2/cyclin E mechanism.

Funding: Other NIH Support - RGC GRF 468711, CUHK3/CRF/12R, 973 program
(2012CB517705), CUHK FIS-A program.
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TH-OR097

Peptidyl Arginine Deiminase-4 Exacerbates Ischemic Acute Kidney Injury
by Finding NEMO May M. Rabadi, Mihwa Kim, Kevin M. Brown, H. Thomas
Lee. Anesthesiology, Columbia Univ, New York, NY.

Background: Ischemic acute kidney injury (AKI) is a devastating clinical problem
without effective therapy. We recently showed that peptidylarginine deiminase-4 (PAD4)
that converts peptidylarginine to peptidylcitrulline plays a critical role in ischemic AKI
by promoting renal tubular inflammation. We hypothesized that PAD4 induces renal
inflammation and exacerbates AKI by citrullinating IKKy (also known as NFkB Essential
MOdulator or NEMO) and promoting renal tubular pro-inflammatory NFkB signaling.
Furthermore, we tested whether targeted NEMO inhibition attenuates renal inflammation
and protects against ischemic AKI.

Methods: We first tested whether recombinant human PAD4 (1-10 mg/ml) directly
citrullinates human recombinant NEMO or NEMO in human proximal tubule (HK-2)
cells. We also tested whether NEMO neutralization with NEMO binding peptide (NBP,
10 pM) attenuates rPAD4-mediated nuclear NFkB translocation and induction of pro-
inflammatory mRNAs in HK-2 cells. Finally, after Columbia IACUC approval, we tested
whether NEMO neutralization (5 mg/kg) in mice attenuates rPAD4-mediated exacerbation
of 20 min ischemic AKI and renal inflammation.

Results: rPAD4 directly citrullinated NEMO in a cell free system as well as in HK-2
cells. In addition, rPAD4 directly caused nuclear NFkB-p65 subunit translocation which
was attenuated by NEMO neutralization. Furthermore, NEMO neutralization significantly
attenuated rPAD4-mediated induction of pro-inflammatory genes (MCP-1 by 59+11%,
MIP-2 by 43+10%, TNF-a by 59+12% and IL-8 by 83+3%) in HK-2 cells (P<0.05, N=5-
8). Finally, NEMO neutralization significantly attenuated rPAD4-mediated exacerbation of
ischemic AKI (rPAD+veh Cr(mg/dL)=2.4+0.4 vs. 'PAD+NBP Cr=1.2+0.1, N=6, P<0.01)
and renal inflammation (assessed with pro-inflammatory gene expression, neutrophil
infiltration) in mice.

Conclusions: Our studies show that PAD4 exacerbates ischemic AKI and inflammation
by promoting renal tubular NFkB activity via NEMO citrullination. Furthermore, we show
that NEMO inhibition attenuates kidney injury and reduces the inflammatory response after
renal IR injury. Selective NEMO neutralization may serve as a potential therapy for this
devastating clinical problem.

Funding: NIDDK Support, Other NIH Support - NIGMS
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Severity, Frequency and Prevalence of Proximal Tubule Injury Determines
Renal Prognosis Koji Takaori,' Jin Nakamura,' Tadashi Yamamoto,> Kumar
Sharma,’ Motoko Yanagita.! 'Nephrology, Kyoto Univ, Kyoto, Japan, *Structural
Pathology, Niigata Univ, Niigata, Japan; *Center for Renal Translational
Medicine and Inst of Metabolomic Medicine, Univ of California San Diego,
Sandiego, CA.

Background: Acute kidney injury (AKI) increases the risk to develop chronic kidney
disease (CKD) and end-stage renal disease, whereas the mechanisms linking AKI to CKD
remain unclear. Because proximal tubule injury is the mainstay of AKI, we postulated that
proximal tubule injury triggers several features of CKD.

Methods: We generated a novel mouse model to induce selective proximal tubule-
specific adjustable injury by inducing the expression of diphtheria toxin receptor (DTR)
in proximal tubules with variable prevalence (NdrglCreERT2:iDTR mice). For in vitro
analysis, we utilized co-culture of renal fibroblasts and tubular epithelial cells.

Results: Administration of high-dose diphtheria toxin (DT) faithfully causes severe
proximal tubule-specific injury, associated with interstitial fibrosis and reduction of
erythropoietin production. Mild proximal tubule injury from a single hit triggers reversible
fibrosis, whereas repeated mild injuries cause sustained interstitial fibrosis, inflammation,
glomerulosclerosis and atubular glomeruli. Fibroblasts co-cultured with damaged tubular
cells exhibited the induction of extracellular matrix and inflammatory genes, supporting
the crosstalk between these two cell types. Proximal tubule-specific injury also triggers
distal tubule injury, implying the proximal-distal tubule crosstalk.

Conclusions: Our data provide new evidence that proximal tubule injury triggers
several features of CKD, and that the severity, frequency and prevalence of proximal tubule
injury determine the progression to CKD. Our results indicate that fibrosis after AKI is
secondary to tubular injury, and that treatment of fibrosis itself might not be enough to halt
AKI-to-CKD progression. There is an urgent need to develop therapeutic strategies to protect
proximal tubules from repeated injury and to restore healthy proximal tubular function.
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TH-OR099

Proximal Tubule Necroptosis Is Mediated by Mixed Lineage Kinase
Domain Like (MLKL) In Vivo and Ex Vivo Andreas Linkermann,' Nina
Himmerkus,? Ina Maria Schiessl,? Hans J. Anders,* Joel M. Weinberg,> Alberto
Ortiz,® James M. Murphy,” Ulrich Kunzendorf,' Jan H. Braesen,® Markus
Bleich,? Stefan Krautwald.! !Clinic for Nephrology and Hypertension, Univ of
Kiel, Kiel, Germany; *Dept of Physiology, Univ of Kiel, Kiel, Germany, *Inst
for Physiology, Univ of Regensburg, Regensburg, Germany; *Medizinische
Klinik und Poliklinik IV, LMU Munich, Munich, Germany, °Dept of Internal
Medicine, Univ of Michigan, Ann Arbor, MI; °Unidad de Dialisis, Fundacion
Jimenez Diaz, Madrid, Spain; "Div of Cell Signalling and Death, Walter and
Eliza Hall Insitute of Medical Research, Parkville, Australia, *Dept of Pathology,
Unversity of Hanover, Hanover, Germany.

Background: RIPK3-dependent necroptosis is of critical relevance for many diseases
including hypoxic organ damage in AKI (Linkermann and Green, NEJM 2014). However,
the putative downstream mediators, such as mixed lineage kinase domain like (MLKL) have
not been investigated in detail, but may trigger local tissue Inflammation in a process referred
to as necroinflammation (Linkermann et al, NR12014). Ferroptosis, an iron dependent cell
death, is thought not to be affected by MLKL.

Methods: We employed video-monitoring of microperfused freshly isolated renal
tubules, intravital microscopy, biochemistry, and diverse in vivo models of AKT and SIRS in
wild type, MLKL-deficient- and RIPK3-deficient mice in the presence of newly developed
necrostatins and ferrostatins.

Results: MLKL-deficient mice exhibit stronger protection against all investigated
models of AKT in direct comparison to RIPK3-deficient mice. In SIRS models, RIPK3 and
MLKL-ko mice are protected compared to wild type littermates, but there is no statistically
significant difference between these two. In intravital microscopy, MLKL-ko, unlike RIPK3-
ko, do not exhibit wider peritubular capillaries compared to wild type, but the perfusion
is increased due to increased flow. In isolated renal tubules, erastin-induced synchronized
renal tubular necrosis was significantly attenuated in MLKL-ko mice.

Conclusions: We identify MLKL as a master regulator of AKI and SIRS. In contrast
to RIPK3, which exclusively functions in necroptosis, MLKL might affect ferroptosis.

TH-OR100

NMN, a NAD+ Precursor, Can Rescue the Age-Associated Susceptibility
to Cisplatin Induced Acute Kidney Injury in a SIRT1-Dependent Manner
Yi Guan, Chuanming Hao. Dept of Nephrology, Huashan Hospital, Shanghai,
China.

Background: AKI is a common critical condition, the incidence of which increases
with age. SIRT1, a NAD"-dependent deacetylase, has been shown to have beneficial effect
on both life span and renal health. NMN is a NAD" precursor involved in NAD" recycle
and SIRT1 activity. This study explores the role of SIRT1 and NMN in age-associated AKI,
and mechanism by which SIRT1 deficiency aggravates AKI.

Methods: Age-associated susceptibility to AKI was investigated using 3 month-
old and 20 month-old 129 mice. The role of SIRT1 in AKI was examined using SIRT1
heterozygotes. AKI was induced by cisplatin(20mg/kg). Kidney damage was assessed
by BUN, kidney histology and Tunel assay. Mitochondria was examined by electronic
microscope. The signaling pathway involved was explored by microarray and validated
by Q-PCR, western blot and co-IP.

Results: After exposed to cisplatin, the 20-month-old mice had a more severe acute
kidney injury than 3-month-old. In the aged mice, the kidney NAD" level was only 30% of
that in the young (5.9£2.5vs19.9+5.9 pmol/mg protein), accompanied by reduced SIRT1
expression. SIRT1 deficiency(SIRT1"") also significantly aggravated cisplatin-induced
AKI compared to SIRT! intact littermates. Severe mitochondrial dysfunction and cell
damage was observed in proximal tubules of the AKI aged mice and SIRT1 knockouts.
NMN, provided from the same day as cisplatin for 4days, markedly attenuated renal
damage(BUN 78.31+18.16vs148.7+9.136, P<0.001). The effect of exogenous NMN was
substantially reduced in SIRT1 deficient mice, suggesting that the protective effect of
NMN was dependent on SIRT1 activity. Microarray suggests that INK pathway is a critical
signaling pathway associated with SIRT1 deficiency. Activation of INK was validated by
Q-PCR and Western blot. Co-IP experiment revealed DUSP16, a JNK dephosphorylase,
might be regulated by SIRT1.

Conclusions: (1)In aged kidney, NAD" level and SIRT 1 expression is reduced, resulting
in increased age-associated susceptibility to AKI;(2)Supplementation of NMN, a NAD*
precursor and a metabolite of a lipid lowering drug Niacin, rescued cisplatin-induced
AKI;(3)INK activation is associated with increased renal injury in SIRT1 deficient animals.

Funding: Government Support - Non-U.S.

TH-OR101

Therapeutic Effects of BB3, a Small Molecule Hepatocyte Growth Factor
Mimetic, in Kidney Reperfusion Injury Prakash Narayan, Bin Duan, Xingxi
Peng, Kai Jiang, Latha Paka, Michael A. Yamin, Itzhak D. Goldberg. Angion
Biomedica Corp.

Background: Activation of the hepatocyte growth factor (HGF)/cMet pathway is
therapeutic in ischemia-reperfusion (IR)-related acute kidney injury (AKI). However
poor half-life makes clinical use of recombinant protein therapy in settings such as AKI or
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kidney transplantation (Tx) challenging. We investigated the effects of a unique and novel
small molecule with HGF-like activities, BB3, in models of AKI and Tx. BB3 selectively
phosphorylates cMet and triggers the HGF/cMet pathway in multiple in vitro assays.

Methods: IR: Adult male rats had 60 min normothermic renal artery occlusion. At
reperfusion, the contralateral kidney was excised. BB3 (2 mg/kg) was administered QD
starting at 24 hour into reperfusion. Tx: Kidneys from adult male Lewis rats were cold-
preserved (~4°C) for 4 hr and transplanted into syngeneic recipients whose native kidneys
were excised. BB3 (2.0 mg/kg, QD) was administered until sacrifice on Day 14.

Results: IR: Treatment with BB3, starting 24 hr after reperfusion, increased tubular
cMet phosphorylation in vivo 3.5-fold (p<0.01). BB3 decreased tubular expression of kidney
injury marker-1 (KIM-1), decreased tubular apoptosis, enhanced preservation of tubular
integrity, improved urine output and reduced serum creatinine (figurel) Tx: BB3 improved
recipient survival (60% vs 30% for control) and mitigated renal dysfunction (e.g., Day 7
SCr: 0.84 mg/dL vs 2.72 mg/dL for control; p<0.05).
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Conclusions: Starting as late at 24 hour after AKI, activation of the HGF/cMet pathway
with BB3 mitigates renal injury and improves renal function. These data together with the
expanded window for therapeutic intervention support the use of BB3 in Angion’s Phase 2
GUARD study in AKI patients and Phase 3 GIFT study in kidney Tx recipients presenting
with delayed graft function. Funded by DK-062592, -066654, -079399.

Funding: NIDDK Support
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CRP Exacerbates Ischemia-Reperfusion Injury in the Kidney by Down-
Regulating Autophagy Ao Bian,! Mingjun Shi,' Brianna Flores,' Nancy
Gillings,' Orson W. Moe,'?3 Ming Chang Hu.'? 'Charles and Jane Center for
Mineral Metabolism and Clinical Research, UT Southwestern Medical Center;
’Dept of Internal Medicine, UT Southwestern Medical Center; 3Physiology, UT
Southwestern Medical Center, Dallas, TX.

Background: C-reactive protein (CRP), an acute biomarker, was recently reported to
be closely associated with poor renal function in patients with acute kidney injury (AKI),
but its pathogenic role in ischemic kidney injury remains unclear.

Methods: To examine the in vivo effect of CRP on autophagy in AKI induced by renal
ischemia-reperfusion injury (IRI), we mated transgenic CRP overexpressing mice (CRP)
with a autophagy reporter mouse (LC-3-GFP) to generate the combination mouse line
(CRP;LC-3-GFP). In vivo: Mice were studied 2 days after IRI. Ex vivo: Renal tubules were
isolated from LC-3-GFP mice at baseline for primary culture. /n vitro: OK cells transfected
with LC-3-GFP were used. The ex vivo and in vitro studies complement the in vivo study
to define the direct effect of CRP on the kidney.

Results: Compared with LC-3-GFP mice, CRP;LC-3-GFP mice had higher serum
creatinine (P<0.05), more tubular necrosis, and higher NGAL expression in the kidney after
IRI. CRP addition exacerbated H,0,-increased LDH release from both primary cultured
renal tubules and OK cells (P<0.01 respectively). Immunoblots showed lower LC-3 II/I ratio
and higher p62, markers of autophagic flux, in the kidneys of CRP;LC-3-GFP compared
to LC-3-GFP mice after IRI, and in primary culture of renal tubules and OK cells treated
with CRP + H,0, compared to H,O, alone. Immunohistochemistry showed much fewer
LC-3-GFP puncta in kidneys of CRP;LC3-GFP compared to LC-3-GFP mice after IRI.
Similarly, CRP addition reduced LC-3-GFP puncta induced by H,O, in primary cultured
renal tubules and in OK cells transfected with LC-3-GFP plasmid. Autophagy inducers
(rapamycin and LiCl) rescued the impaired autophagy and blunted the LDH release from
OK cells treated with CRP + H,0, (P<0.05).

Conclusions: CRP renders the kidney more susceptible to ischemic/oxidative injury by
down-regulation of autophagy flux. Autophagy inducer repairs down-regulated autophagy
triggered by CRP and protects the kidney against ischemia reperfusion injury.

Funding: NIDDK Support
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TH-OR103

Signal Inhibitory Regulatory Protein-o Regulates Pathologic Reactive
Oxygen Species Generation in Acute Kidney injury Natasha M. Rogers,'?
Daniel N. Meijles,' Patrick J. Pagano,' Jeffrey S. Isenberg.! Vascular Medicine
Inst, Univ of Pittsburgh, Pittsburgh, PA; *Starzl Transplant Inst, Univ of
Pittsburgh, Pittsburgh, PA.

Background: Ischemia reperfusion injury (IRI) is a major cause of acute kidney
injury mediated by oxidative stress. We recently reported that signal regulatory inhibitory
protein (SIRP)-a is expressed by renal tubular epithelial cells (TEC), that the protein
thrombospondin-1 (TSP1) is increased following renal IRI, and TSPI binds to SIRPa.
However, it is unclear how TSP1-SIRPa signaling contributes to IRI pathophysiology.

Methods: Wild-type (WT) mice, and SIRPa mutant (SIRPa™') mice lacking
cytoplasmic recruitment domains, underwent bilateral renal IRI followed by assessment of
renal function and biomolecular analysis after 24 h reperfusion. Murine WT and SIRPa™!
TEC were studied in vitro. Mice were also irradiated and rescued with WT or SIRPa™*
bone marrow.

Results: IRI resulted in elevated serum creatinine in WT mice which was mitigated
in SIRPa™" animals (2.3+0.5 versus 0.98+0.4 mg/dl, p<0.01). Changes in renal function
reflected improvements in renal histology, including tubular necrosis and inflammatory
infiltrate. TSP1 was expressed to a similar degree in all mice post-IRI. Measurement of
reactive oxygen species (ROS) in kidney demonstrated a 3-fold increase in superoxide in
WT mice post-IRI (p<0.001) but no increase in SIRPa™'mice when compared to sham.
Expression of 3-nitrotyrosine protein modification was reduced in SIRPa™' compared to
WT mice, although total renal expression of NADPH oxidase 1 and 2 were unchanged. /n
vitro, WT TEC displayed upregulation of ROS in response to TSP1 (p<0.01), which was
not reflected in SIRPa™ cells. SIRPa. is expressed by all renal cells, and chimeric mice were
generated to explore differences in cell compartment contribution to IRI. SIRPa™'mice,
regardless of hematopoietic reconstitution, were fully protected against renal dysfunction,
tubular damage and ROS generation following IRI.

Conclusions: These data provide evidence for a role for SIRPo promoting renal IRI
through generation of pathologic ROS, and blockade of SIRPa may provide a therapeutic
target to modify IR-mediated damage.

Funding: NIDDK Support
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“Urine Sediment” the Ignored Treasure Chest in the Search for Biomarkers
in Acute Kidney Injury Nithin Karakala,' Juan Carlos Q. Velez,' Michael G.
Janech,' Joseph Alge,! John M. Arthur.? Div.of Nephrology, MUSC, Charleston,
SC; ’Div Nephrology, UAMS, Little Rock, AR.

Background: In the last decade novel urine biomarkers have been identified in urine
supernatant. Urine sediment is extensively used in clinical practice for microscopy but has
not been used for AKI biomarker discovery. We examined whether urine sediment from
can be used to identify biomarkers and determine the proportion of sediment proteins that
originate from brush border (BB), and mitochondria (MX).

Methods: Urine samples from patients admitted to the medical ICU at the Medical
University of South Carolina were collected from 8 patients (4 without AKI and 4 with
AKIN stage 3 AKI at the time of collection). The urine was centrifuged to separate sediment
from supernatant. We performed liquid chromatography, tandem mass spectrometry (LC
MS/MS) on each sediment and supernatant sample. We estimated the relative abundance of
brush border, and mitochondrial proteins using Exponentially Modified Protein Abundance
Index (emPAI). Database of BB, and MX proteins were used to identify BB and MX
proteins from our experiment. The molar fraction of each protein in the sample relative to
the total moles of all proteins in the sample was calculated for each protein. We used this
to determine the percent of moles of protein for BB, and MX proteins in the sediment.

Results: We identified 479 proteins in sediment (396 from the AKI 3 and 430 in No
AKT). We identified 556 proteins from the no AKI samples, 239 proteins were present only in
the sediment and 126 were identified only in the supernatant. In AKI 3 samples we identified
570 proteins, 169 proteins were unique to the sediment and 174 to the supernatant. The
molar abundance percentage of BB proteins in the AKI 3 sediment and no AKI 3 sediment
was 3.7 and 27.6% and MX proteins was 2.7 and 14.6% respectively.

Conclusions: We have developed an LC MS/MS technique for proteomic analysis of
urine sediment. Urine sediment from no AKI and AKI 3 have proteins that are not found
in supernatant. These proteins are potential biomarkers. As a percent of the molar amount
of protein BB and MX is markedly less in AKI sediment. This finding has implication for
the pathophysiology of shedding of renal tubular material in AKI.

TH-OR105

FGF23 Drives Progression of Chronic Kidney Disease in Mice
Olena Andrukhova,' Svetlana Slavic,! Sathish Kumar Murali,’ William G.
Richards,> Reinhold Erben.! 'Dept of Biomedical Sciences, Univ of Veterinary
Medicine, Vienna, Austria; *Dept of Metabolic Disorders, Amgen Thousand
Oaks, Thousand Oaks, CA.

Background: Circulating fibroblast growth factor 23 (FGF23) is associated with
disease progression in patients with chronic kidney disease (CKD).

Methods: Here, we elucidate the role of Fgf23 and its co-receptor Klotho in
pathogenesis of CKD in mice by a dual approach, using genetic loss-of-function together
with pharmacological inhibition models. CKD was induced by 5/6 nephrectomy in
3-month-old wild-type (WT) mice, vitamin D receptor (VDR) mutant mice, Fgf23/
VDR*%, and Klotho/VDR** compound mutant mice. All mice were kept on a rescue diet
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to prevent secondary hyperparathyroidism in VDR mutant mice. Sham-operated (SHAM)
mice served as controls. In addition, SHAM and CKD WT, VDR, and Klotho/VDR mice
were treated with low dose anti-FGF23 antibody (anti-FGF23Ab, 50 pg/mouse, 2 times/
week) over 8 weeks.

Results: Genetic ablation of Fgf23 in Fgf23/VDR compound mutant or treatment of
WT and VDR CKD mice with anti-FGF23Ab partially or completely protected against
the CKD-induced weight loss, increase in mortality, reduction in glomerular filtration
rate, albuminuria, volume expansion, hypernatremia, hypercalcemia, hypertension, and
left ventricular functional impairment observed in untreated and vehicle-treated WT and
VDR mice. Anti-FGF23Ab treatment of Klotho/VDR CKD mice, which were characterized
by the highest circulating Fgf23 concentrations among all CKD groups, reduced mortality
and slowed disease progression in these mice to levels found in Fgf23/VDR mutants,
demonstrating that Fgf23 also has Klotho independent effects at high circulating levels.
Genetic or pharmacological ablation of Fgf23 prevented hypercalcemia and volume overload
in CKD mice by down-regulating renal sodium-transporting molecules, and increasing
urinary excretion of sodium and calcium.

Conclusions: Collectively, our data suggest that elevated Fgf23 contributes to the
pathogenesis of CKD in a vitamin D hormone- and partially Klotho-independent manner.
Hence, our study may provide a mechanistic explanation for the association between
circulating FGF23 and disease progression in CKD patients.

TH-OR106

In Vivo Role of Klotho in the Renal Proximal Tubules Noriko Ide,' Hannes
Olauson,’® Tadatoshi Sato,' Junichi Hanai,? Tobias E. Larsson,’ Beate Lanske.'
'Dept of Oral Medicine, Infection, and Immunity, Harvard School of Dental
Medicine, Boston, MA, *Dept of Medicine, Div of Nephrology, Interdisciplinary
Medicine and Biotechnology, Medicine, Boston, MA; *Div of Renal Medicine,
CLINTEC, Karolinska Inst, Stockholm, Sweden.

Background: Klotho is predominantly expressed in the distal tubules, but also in
proximal tubules to regulate calcium and phosphate reabsorption, respectively. Global and
total-nephron specific Klotho deletion both cause mineral disorder and premature aging.
Klotho ablation from only distal tubules resulted in a mild phenotype indicating a key role
for Klotho in proximal tubules.

Methods: No single Cre strain provided effective Klotho deletion in all proximal tubular
segments. Therefore, three proximal tubule-specific Klotho knock-out mouse models were
generated and compared by crossing PEPCK (phosphoenolpyruvate carboxykinase)-, KAP
(Kidney androgen-regulated protein)-, or SLC34al (sodium phosphate cotransporter-2al)-
cre with Klotho™(KL) mice.

Results: Klotho deletion was confirmed by qPCR, Western, and IHC. FGF23-Klotho
signaling regulates phosphate homeostasis, so mineral parameters and regulatory factors
were measured. In PEPCK-KL and SLC34al-KL mice, urine phosphate excretion
significantly decreased. This was not clearly detected in KAP-KL mice, despite increased
renal NaPi2a mRNA and protein levels. Challenge of KL-KAP mice with high phosphate
diet resulted in a significant decrease of urine phosphate excretion compared with WT.
Serum phosphate level remained normal in all mouse lines. In summary, Klotho deletion
in renal proximal tubules leads to a slightly decreased phosphate excretion with no changes
in serum phosphate levels.

Conclusions: We demonstrate a role for Klotho in renal proximal tubules. Importantly,
while global and total-nephron deletion of Klotho result in a severe phenotype, deletion
in either distal or proximal renal tubules alone results in only minor changes in mineral
homeostasis. This suggests a more integrated and organized cooperation between these
two loci. These results are the first to show an interdependent relationship of Klotho in the
distal and proximal tubules.

Funding: Other U.S. Government Support
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The Increased Bone Fibroblast Growth Factor 23 Expression Is Mediated
by the Fibroblast Growth Factor Receptor in Experimental Uremia
Ronen Levi, Alia Hassan, Karina Durlacher, Justin Silver, Tally Naveh-Many.
Minerva Center for Calcium and Bone Metabolism, Nephrology, Hadassah
Hebrew Univ Medical Center, Jerusalem, Israel.

Background: Serum FGF23 is markedly elevated in CKD and has been associated
with poor long-term outcomes. FGF23 expression is increased by activation of the FGF
receptor 1 (FGFR1) in rats with normal renal function and in vitro in UMR106 osteoblast-
like cells. We now demonstrate a role for FGFR in the regulation of FGF23 in a mouse
model of acute kidney injury (AKI) due to high dose folic acid (FA), in rats with adenine
high phosphorus induced CKD and in UMR106 osteoblast like cells.

Methods: Mice were injected with 250 mg/kg folic acid ip to induce AKI and sacrificed
at 3 and 6 h. The FGFR inhibitor PD173074 was given to the mice 1 h before FA. Rats
were fed an adenine high phosphorus diet for 14 d and PD173074 given for the last 2 d of
the diet. Serum biochemistry, FGF23 and PTH levels were analyzed and calvaria FGF23
mRNA measured by qRT-PCR. FGF2 and PD173074 were added to UMR106 cells for
24 and 48 h and FGF23 mRNA levels measured.

Results: FA increased serum BUN and phosphate levels as expected from 3 h. Calvaria
FGF23 mRNA and serum FGF23 levels were increased 2-3-fold at 6 h. PTH levels increased
6-fold from 3 h after FA. The FGFR inhibitor PD173074 prevented the FA induced increase
in both FGF23 mRNA and serum levels but had no effect on serum PTH levels. A more
prolonged uremia due to an adenine high phosphorus diet for 14 d resulted in high levels
of serum PTH (30-fold increase) and FGF23 (3.5-fold increase). PD173074 decreased
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serum FGF23 and mRNA levels with no effect on PTH in the adenine high phosphorus
induced uremic rats. Addition of FGF2 to UMR106 cells increased FGF23 expression that
was also prevented by PD173074.

Conclusions: A derangement in FGF-23 regulation starts early in the course of AKI,
is in part independent of the increase in serum PTH and involves activation of FGFR. This
is the first demonstration that activation of FGFR is important to the high levels of FGF23
in both acute and chronic experimental uremia. FGFR in the osteocyte may be activated
by locally produced canonical FGFs such as FGF2.

TH-OR108

Acute and Chronic Inflammation Raises the Blood Levels of FGF23
in Normal Mice Shweta Bansal,'> William E. Friedrichs,! Chakradhar
Velagapudi,' Sherry L. Werner,'? Paolo Fanti.'? 'Medicine/Renal, Univ of Texas
Health Sciences Center at San Antonio, San Antonio, TX; °Renal Section, South
Texas Veterans Healthcare System, San Antonio, TX.

Background: High levels of FGF23 are not fully explained by abnormal mineral
metabolism in CKD. We and others found association of FGF23 with inflammation in CKD
patients, but knowledge about the role of inflammation in FGF23 regulation is limited.

Methods: Inflammation was induced in FBV mice as follows (n=5 each Gr): Grl-acute
inflammation: single IP injection of 3.3 pg/kg of LPS (E.Coli 0111:B4) or vehicle control
(Vh); Gr2-chronic pulsatile inflammation: daily IP injections of 3.3 pg/kg of LPS x 2
weeks; Gr3-chronic persistent inflammation: SQ insertion of pellets releasing 2 mg/kg/
day of LPS plus Vh daily injection x 2 weeks; and Gr4-acute on chronic inflammation:
SQ LPS pellets x 2 weeks and single IP LPS injection before sacrifice. Plasma FGF23
(c-term) and TNFa levels and spleen weight measured at sacrifice.

Results: In Gr1, FGF23 levels were 0.5+0.1 ng/ml 5 hours after LPS injection vs.
0.240.04 ng/ml in Vh (p=0.001). In Gr2, FGF23 was 0.2+0.02 ng/ml after 2-week daily
LPS injections vs. 0.14+0.04 in Vh (p=0.02). In Gr3, FGF23 was 0.8+0.6 after 2-weeks
LPS pellet vs. 0.14+0.04 ng/ml in Vh (p=0.04). In Gr4, FGF23 was the highesti.e.,1.3+0.7
after 2-week LPS pellets and single LPS injection, vs. 0.14+0.04 in Vh (p=0.006). TNFa
levels rose significantly in Gr3 and Gr4 vs. Vh (respectively 11£0.8, 14+0.8, and 8.0+0.8
pg/ml). Spleen weights were significantly higher in Gr3 and Gr4 as further indication of
presence of inflammation. Summary: Both acute and chronic exposure to LPS caused
inflammation and stimulated the synthesis of FGF23. The effects of acute and chronic LPS
exposure seemed to be synergistic.

Conclusions: Inflammation raises the FGF23 levels in FVB mice. The inflammation
experienced by the Gr4 mice mimics events in CKD, where low-grade chronic inflammation
is often aggravated by sporadic acute inflammation, e.g., caused by infections or
translocation of inflammatory agents across the gut barrier. More studies are needed to
delineate the role of inflammation in the regulation of FGF23 in the context of CKD.

Funding: NIDDK Support
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FGF23 Directly Targets Hepatocytes to Promote Inflammation in CKD
Saurav Singh,' Alexander Grabner,' Karla J. Schramm,' Christopher Yanucil,'
Alexis J. Sloan,' Ansel P. Amaral,'? Myles S. Wolf,> Christian Faul.! 'Dept

Recent Developments in Phosphate, FGF-23, and Klotho Biology

of Medicine, Univ of Miami Miller School of Medicine, Miami, FL, *Dept of

Medicine, Northwestern Univ Feinberg School of Medicine, Chicago, IL.

Background: Chronic inflammation is a hallmark of chronic kidney disease (CKD),
and biomarkers of inflammation are strong predictors of poor clinical outcome. The
molecular mechanisms underlying the interrelationship between deterioration of renal
function and amplification of the inflammatory state are unknown. CKD patients develop
marked elevations in circulating levels of the phosphorus-regulating hormone, fibroblast
growth factor (FGF) 23. Our recent data indicates that FGF23 directly induces cardiac
injury by activating FGF receptor (FGFR) 4 in cardiac myocytes, independent of a-klotho.
Since hepatocytes express high levels of FGFR4, we postulate that FGF23 can directly
target the liver.

Methods: Using HepG2 cells, a hepatocellular carcinoma cell line, and primary mouse
hepatocytes, we analyzed signal transduction and expression of inflammatory cytokines,
including C-reactive protein (CRP) and interleukin-6 (IL-6) upon FGF23 treatment. FGF23
was injected intravenously into wild-type mice for 5 days, and FGFR4 knockout mice were
fed a 2% phosphorus diet for 12 weeks. 5/6 nephrectomized rats were administered with
an FGFR4-specific blocking antibody.

Results: FGF23 induces expression of inflammatory cytokines in hepatocytes by
activating calcineurin/NFAT signaling in an FGFR4-dependent and a-klotho-independent
manner. Elevation of serum FGF23 in wild-type mice via injections of recombinant FGF23
or administration of a high phosphate diet increases CRP levels in liver and blood. High
phosphate diet does not elevate CRP expression in FGFR4 knockout mice. Pharmacological
FGFR4 blockade reduces the expression of CRP in rats with CKD.

Conclusions: We provide a causative link between FGF23 elevations and the induction
of an inflammatory response in the liver, and suggest a novel mechanism to explain the
development of chronic inflammation in patients with CKD. Pharmacologic FGFR4
blockade might have anti-inflammatory effects in CKD.
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Differential Effects of Calcitriol on FGF23/Klotho System and LVH
in Experimental Uremia Maren Leifheit-Nestler,! Laura Hermann,'
Dagmar-Christiane Fischer,? Dieter Haffner.! 'Dept of Pediatric Kidney, Liver
and Metabolic Diseases, Hannover Medical School, Hannover, Germany; *Dept
of Pediatrics, Univ Hospital Rostock, Rostock, Germany.

Background: Vitamin D (vitD) deficiency and excess of circulating FGF23 are
significant contributors to cardiovascular (CV) mortality in CKD patients. In vivo, vitD
metabolites downregulate genes involved in the development of left ventricular hypetrophy
(LVH). However, vitD is a known stimulator of FGF23 synthesis in the bone, and thus,
may have paradoxical effects on the CV phenotype in CKD. Here, we investigated the
effects of vitD on the FGF23 signaling cascade mediated LVH in experimental uremia.

Methods: 5/6 nephrectomized rats (Nx) were treated with vitD for 4 and 10 weeks,
and compared with controls. Heart tissue was determined for gene/protein expression of
the FGF23 signaling pathway, pathological cardiac remodeling, and LVH. Cardiomyocyte
cross-sectional area was quantified by immunofluorescence microscopy. Renal Klotho
expression was investigated by quantitative real-time PCR.

Results: Cardiac Fgf23 levels, Fgfil and Fgfir4 mRNA, and LVH were increased
significantly in 5/6Nx rats compared with controls. The calcineurin-NFAT signaling
pathway was activated in uremia demonstrated by enhanced calcineurin accompanied by
a strong reduction of phosphorylated NFAT protein. Pro-hypertrophic genes were increased
in myocardial tissue of 5/6Nx rats. In general, vitD treatment of 5/6Nx rats resulted in
reduced cardiomyocyte cross-sectional area. Although, cardiac Fgf23 levels, and Fgfi']
and Fgfir4 mRNA were further stimulated by vitD, vitD treated 5/6Nx rats showed reduced
activation of NFAT ameliorating cardiac remodeling processes and LVH. Interestingly,
renal Klotho expression was markedly reduced in uremic animals, and almost normalized
after vitD treatment.

Conclusions: Cardiac FGF23 levels are enhanced in experimental uremia, and
associated with LVH. VitD enhances NFAT phosphorylation and thereby blocks pathological
remodeling processes induced by FGF23. In addition, vitD restores renal K/otho expression,
and consequently enhances soluble Klotho, which may further be cardioprotective via
binding to and neutralizing FGF23 in the heart.

TH-OR111

FGFR4 Activation Is Sufficient to Induce LVH in Mice Alexander Grabner,!
Karla J. Schramm,' Saurav Singh,' Christopher Yanucil,! Alexis J. Sloan,'
Ansel P. Amaral,'? Christian Faul.! 'Medicine, Univ of Miami Miller School
of Medicine, Miami, FL; *Medicine, Northwestern Univ Feinberg School of
Medicine, Chicago, IL.

Background: Previously, we demonstrated that fibroblast growth factor (FGF) 23 is
a causal factor in the pathogenesis of left ventricular hypertrophy (LVH). FGF23 directly
targets cardiac myocytes via FGF receptors (FGFR) and activates calcineurin/NFAT
signaling. Mammals express four FGFR isoforms (FGFR1-4). Using two loss-of-function
approaches (delivery of a blocking antibody in a rat model of chronic kidney disease (CKD)
and gene deletion in mice), we could show that FGFR4 is required for the development of
LVH in rodents with high FGF23. To confirm this finding in a gain-of-function approach,
we studied a genetic knock-in mouse model carrying a FGFR4 mutation (G385R) that
causes constitutive and ligand-independent activation of FGFR4.

Methods: We studied 6 months old homozygous FGFR4-G385R knock-in mice and
wild type littermates. LVH was assessed by echocardiography, H&E staining of cardiac
cross sections, and cross sectional area of individual myocytes. We analyzed cardiac fibrosis
by Picrosirius Red staining and qPCR. Activation of calcineurin/NFAT signaling in cardiac
tissue was studied by qPCR and Western blot analysis, and serum levels of cleaved FGF23
were determined by ELISA.

Results: Compared to wild type littermates, FGFR4-G385R mice develop LVH as
evident by significantly increased LV wall thickness, cross sectional myocyte area and
ejection fraction. FGFR4-G385R hearts are not fibrotic, and show a significant elevation
of NFAT target gene expression. Although serum FGF23 levels were increased in FGFR4-
G385R mice, the elevation did not correlate with the cardiac phenotype.

Conclusions: Activation of FGFR4 per se is sufficient to induce LVH in mice
independently of serum FGF23 levels. We postulate that FGFR4 is part of a novel
pro-hypertrophic signaling pathway in the heart that could be activated in patients with
cardiomyopathies. FGFR4 blockade might not only serve as a novel pharmacological
intervention for LVH in CKD patients with elevated FGF23, but also in patients with
primary cardiac disease and increased FGFR4 activity in the heart.

Funding: NIDDK Support, Private Foundation Support
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Downregulation of Thrombomodulin Expression in Endothelial Cells by
Fibroblast Growth Factor-23 and Klotho Kenji Tanaka,' Yoko Oyama,’
Tancharoen Salunya.’ 'Internal Medicine, Suiyukai, Kashihara, Nara, Japan;
’Dept of Laboratory and Vascular Medicine, Kagoshima Univ Graduate School
of Medical and Dental Sciences, Kagoshima, Japan; *Dept of Pharmacology,
Faculty of Dentistry, Mahidol Univ, Bangkok, Thailand.

Background: Chronic kidney disease (CKD) is regarded as a state of excessive
fibroblast growth factor-23 (FGF-23) and a Klotho (KL) deficiency. Moreover, the
increased mortality risk in CKD patients associated with cardiovascular disease and
endothelial dysfunction. Increasing evidence demonstrates that thrombomodulin (TM)
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plays an important role in endothelial barrier. The mechanism responsible for the linkage
of FGF-23 underlying endothelial damage in these patients is unclear. Here we report a
downregulation of membrane TM in human umbilical vein endothelial cells (HUVEC)
after FGF-23/ KL stimulation.

Methods: HUVECs were cultured in endothelial basal medium with supplement.
SDS-PAGE analysis was performed to confirm the dose dependent effect of FGF-23 on TM
expression in HUVECsS, and to confirm the effect of KL. Next, membrane TM expression
was performed by flow cytometry to confirm the effect of FGF-23 in HUVEC cell surface.
Finally, immunofluorescence (IF) staining for TM expression on HUVECs was performed.
Cells were visualized by double staining for TM expression and nucleus.

Results: SDS-PAGE and flow cytometry analysis shows that TM expression was
markedly decreased when HUVECs were stimulated with 10 ng/ml FGF-23/ KL whereas
this effect was less pronounced upon 1 ng/ml FGF-23/ KL treatment and that KL stimulation
for 12 and 16 hours induced TM production significantly as compared to the controls and
FGF-23 and FGF-23/ Klotho -treated cells. IF staining shows that TM is expressed on
the cell surface in control cells while this number was dramatically increased after KL
stimulation and that TM expression was reduced after FGF-23 and FGF-23/ KL stimulation.

Conclusions: TM is constitutively expressed in HUVEC and is suppressed by FGF-23
and FGF-23/ KL dose-dependently. Our results imply that TM response by FGF-23/ KL is
a possible mechanism that leads to vascular complications in CKD patients.

Funding: Private Foundation Support
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Iron Status Affects FGF23 Production and Metabolism in Mice with
Chronic Kidney Disease Mark Hanudel,' Kristine Joy Chua,? Katherine
Wesseling-Perry,! Elizabeta Nemeth,”> Tomas Ganz,? Isidro B. Salusky.!
!Pediatrics, UCLA, Los Angeles, CA; *Center for Iron Disorders, UCLA, Los
Angeles, CA.

Background: Iron deficiency anemia and elevated FGF23 levels occur early in CKD.
In mice with normal renal function, iron deficiency upregulates FGF23 expression, resulting
in higher circulating FGF23 levels. However, the impact of iron status on FGF23 production
and metabolism in CKD is unknown.

Methods: Wild type (WT) and hepcidin knockout (HKO) C57BL/6 mice were fed
diets that did or did not contain adenine (which induces CKD), with low iron (4 ppm),
standard iron (335 ppm), or high iron (10,000 ppm) concentrations. The standard iron diet
was sufficient to iron load the HKO mice. Mice were on the diets for 8 weeks post-weaning,
then sacrificed (n=8-15 mice/group). We measured plasma C-terminal FGF23 (cFGF23)
and intact FGF23 (iFGF23); BUN, phosphorus, CBC; liver iron; and bone FGF23 mRNA
expression. Multiple linear regression modeling was performed to assess the independent
effects of iron and phosphorus on FGF23 in CKD.

Results: In both the Control and CKD cohorts, the low iron groups had the highest
FGF23 mRNA expression and highest cFGF23 levels. Among the WT CKD mice, the high
iron group had the lowest serum phosphorus levels, lowest cFGF23 levels, and a lower
percentage iFGF23, possibly secondary to iron sufficiency and/or normophosphatemia.
The HKO CKD standard iron group had higher liver iron content, lower FGF23 mRNA
expression, and lower cFGF23 levels than the WT CKD standard iron group. In the CKD
mice (n=57), serum phosphorus was independently associated with higher cFGF23 levels
and higher percentage iIFGF23; and liver iron was independently associated with lower
cFGF23 levels and higher percentage iFGF23.

Conclusions: In mice with CKD, iron status affects FGF23 production and metabolism,
independent of the effects of serum phosphorus.
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Association of predictor variables with log cFGF23 in CKD mice:
Predictor Variable Coefficient (35% C1) | p-value | Adjusted R* | n
Standardized Serum Phosphorus 0.23 [0.10, 0.36) 0.001
Standardized Liver Iron -0.17 {-0.30, -0.04) o013

Association of predictor variables with percentage intact FGF23 in CKD mice:
Standardized Serum Phospharus 13.7(3.9,23.3) 0.008
Standardized Liver Iron 11.4{1.7,21L.1) 0.025

0.13 57
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Tenapanor, an NHE3 Inhibitor, Reduces Serum Phosphate in Patients
with CKD Stage 5D and Hyperphosphatemia Geoffrey A. Block,' David
P. Rosenbaum,”> Maria Leonsson Zachrisson,®> Magnus Astramd,3 Susanne
Johansson,® Mikael Knutsson,®> Anna Maria Langkilde.? Denver Nephrology,
Denver, CO, *Ardelyx Inc., Fremont, CA, 3AstraZeneca R&D, Molndal, Sweden.

Background: Tenapanor (AZD1722), a first-in-class small molecule with minimal
systemic availability, is an inhibitor of the Na'/H" exchanger NHE3. Healthy volunteer
studies show that tenapanor treatment increases stool sodium and phosphate and
concomitantly reduces urinary sodium and phosphate. This double-blind, dose-finding
study (NCT02081534) examined the effect of tenapanor on serum phosphate in patients
with CKD stage 5D (hemodialysis).

Methods: After a 1-3-week washout of phosphate binders, 162 patients with baseline
serum phosphate 6.0-<10.0 mg/dL and *1.5 mg/dL increase from pre-washout levels were
randomized to placebo or one of six tenapanor groups (1, 3, 10 or 30 mg bid, or 3 or 30 mg
qd) for 4 weeks. Blood samples were collected weekly. The primary endpoint was change
in serum phosphate from baseline. Dose—response analysis was a secondary endpoint.

Results: Tenapanor treatment resulted in dose-dependent reductions in serum phosphate
(Table), with a significant difference between the treatment groups (p=0.012, ANCOVA).
Gastrointestinal AEs were more common with tenapanor than with placebo, with higher
doses associated with higher rates of diarrhea.

Serum phosphate, mg/dL

End of Change
N Baseline treatment  from baseline
Tenapanor
1mgbid 23 7.55(1.00) 7.02(1.90) -0.43(1.55)
3mgbid 21 7.32(1.01) 6.19(1.51) -1.09(1.39)
10mgbid 23 7.92(1.06) 6.14(1.90) -1.76(2.02)
30mgbid 26° 7.76(1.18) 5.80(2.04) -2.00(2.01)
3mgqd 22 7.73(1.28) 7.14(2.21) -0.57(1.76)
30mgqd 21 7.61(0.85) 6.32(1.77) -1.09(1.47)
Placebo 26 7.87(1.49) 7.28(1.71) -0.58(1.80)
aRandomized patients; ®’n=25 for data in table.
Data are mean (SD).

Conclusions: Tenapanor provided clinically and statistically significant reductions in
serum phosphate. Higher doses of tenapanor were associated with higher rates of diarrhea,
as expected based on its additional pharmacodynamic effect on stool sodium. Once- or
twice-daily administration of tenapanor may offer a new treatment mechanism to reduce
serum phosphate in patients with CKD.

Funding: Pharmaceutical Company Support - AstraZeneca
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Racial Differences in Association of Serum Calcium with Mortality and
Incident Cardio- and Cerebrovascular Events Jun Ling Lu,' Miklos Zsolt
Molnar,' Jennie Z. Ma,? Lekha K. George,' Kamyar Kalantar-Zadeh,® Csaba P.
Kovesdy."* 'Univ of Tennessee Health Science Center, Memphis, TN, *Univ
of Virginia, Charlottesville, VA, 3Univ of California, Irvine, CA; *VA Medical
Center, Memphis, TN.

Background: In CKD patients, both high and low serum calcium (CA) is associated
with higher mortality. Calcium metabolism is different in African American (AA) vs. white
individuals. It is unclear if CA is associated with mortality and vascular events in patients
with normal kidney function and if such association differs by race.

Methods: We examined racial differences in associations between corrected CA and
mortality or incident coronary disease (CHD) and stroke in a national cohort of 1,967,685
US veterans with eGFR >60ml/min/1.73m?. We used multivariable Cox proportional hazards
models with interaction terms for CA and race, adjusted for age, BMI, social-economics,
e¢GFR, BP, comorbidities, and medications.

Results: The mean age (SD) was 60.6(13.5), and the mean eGFR (SD) was 83.3 (15.4)
ml/min/1.73m?. 15.5% of patients were AA, with a mean baseline CA of 9.5+0.4 mg/dl.
Over a median follow-up of 8.2-years, there were 47,790 (15.7%) deaths, 8,129 (2.7%)
strokes, and 6,175 (2.0%) CHD events in AA, compared to 299,137 (21.1%), 30,300(2.1%)
and 34,304(2.4%) events in whites. A U-shaped association between CA and mortality was
present in both races, but AA patients experienced lower risk relative to white patients with
CA>8.8mg/dl (Figure, p<0.01 for interaction). No associations were found between CA
and CHD/stroke in either race.
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Conclusions: Both higher and lower CA are associated with higher mortality in patients
with normal kidney function. AA patients appear to experience relatively lower risk of
death compared to white patients when CCA>8.8 mg/dl, but this could not be attributed
to differences in incident occlusive vascular events.

Funding: NIDDK Support, Veterans Administration Support
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Relevance of LDL Cholesterol and C-Reactive Protein to Cardiovascular
Risk Among Patients with Chronic Kidney Disease — Results from the
Study of Heart and Renal Protection Ben Storey. On behalf of the SHARP
Collaboration Group, Univ of Oxford.

Background: Previous observational studies have found J-shaped relationships
between LDL-C and cardiovascular risk among patients with CKD and suggested
this association may be modified by inflammation: that it is positive in the absence of
inflammation but negative in its presence. Conversely, other studies suggest that statins
may be most effective in people with inflammation.

Methods: SHARP was a randomised controlled trial of LDL-C lowering with ezetimibe/
simvastatin (E/S) in 9270 patients with CKD. Hazard ratios (HR) for all atherosclerotic
vascular events (AVE) over 4.9 years were estimated with Cox regression. The effect of
E/S on major atherosclerotic events (MAE) was estimated in the presence and absence of
inflammation; defined as CRP *3mg/L (the study median) or in a sensitivity analysis as
CRP >10 mg/L and/or albumin <36 g/L (90" & 10" centiles in 3" NHANES respectively).

Results: Among all patients, usual LDL-C was positively, and approximately log-
linearly, associated with risk of AVE (HR per 1 mmol/L [39 mg/dL] higher LDL-C 1.38 [95%
CI 1.22-1.56]). Compared to patients with low CRP, patients with high CRP were at higher
risk, but the relationship between LDL-C and AVE risk was similar in both groups (HR per
mmol/L 1.29[1.07-1.54] and 1.43 [1.21-1.69] respectively, p for interaction=0.58). E/S was
similarly effective at reducing MAE in patients with low and high CRP. (Rate Ratio 0.84
and 0.83 respectively, p for heterogeneity=0.96). Sensitivity analyses gave similar results.

Figure: Effect of allocation to E/S on major atherosclerotic events, by level of CRP

Ezetimibe/

simvastatin Pl}::,:: Risk ratio (95% Cl) p value
{n=4850) in4620)
C-reactive protein ﬂl“:=ﬂ-W. p=0.96)
<3.0 20972178 (9.6%) 2432120 (11.5%) — 0.84 (0.70-1.01)
=30 2BIN2142 (13.1%) 33412163 (15.4%) —— 0.83 (0.71-0.97)
All patients 526/4650 (11.3%) E19/4620 {13.4%) <> 0.83 (0.74-0.94)  0.0021
05 0.75 1 125 16
Ezetimibe/simvastatin better  Placebo befter

Conclusions: LDL-C was positively associated with risk of AVE irrespective of
baseline inflammation. Furthermore, lowering LDL-C with E/S was similarly effective in
the presence or absence of inflammation. While CRP is associated with vascular risk, it does
not modify the association between LDL-C and risk nor the efficacy of lowering LDL-C.

Funding: Pharmaceutical Company Support - Study of Heart and Renal Protection
(SHARP) was initiated, conducted and interpreted independently of the principal study
funder (Merck & Co. and by Schering Plough Corporation, who merged in 2009)
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Utilization of Statin Medications in Non-Dialysis Dependent Chronic
Kidney Disease (CKD) Patients Holly J. Kramer,' Talar Markossian,' Nicholas
Burge,? Benjamin Ling,' Julia Koval,! David J. Leehey,? Kevin Stroupe.? 'Loyola
Univ Chicago, *Hines VA Medical Center.

Background: KDIGO and KDOQI guidelines recommend statin medications for
adults age > 50 years with non-dialysis dependent chronic kidney disease (CKD) due to
demonstrated benefits of statins in reducing the risk for cardiovascular events and mortality
for these patients. Results from few empirical studies suggest that statins are underused
for CKD patients.

Methods: Retrospective analysis of U.S. Department of Veterans Affairs Healthcare
System (VA) national databases to determine statin use in patients with non-dialysis
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dependent CKD. Patients with non-dialysis dependent CKD stages 3-5 with no history
of kidney transplantation were included in the analysis. Statin use was ascertained from
pharmacy dispensing records in 2012 and 2013.

Results: Approximately sixty percent of patients with non-dialysis dependent CKD
were prescribed statins. Among patients prescribed statins in 2012, 11.0% lacked statin
prescriptions during 2013. Statin use varied by age (33.9% <50, 53.0% 50-59, 64.6% 60-
74, 58.0% > 75 years). Table 1 shows the frequency of statin use by CKD stage and by
presence of comorbidities.

Characteristics CKD Stage CKD Stage CKD Stage CKD Stage | CKD Stage
%) undetermined | 3A (n=457, 3B (n=194, 4 (n=51, 5(n=13,
° (n=147, 508) 528) 470) 299) 999)
% Using % Using % Using % Using % Using
statin statin statin statin statin
62.6 57.8 61.6 61.3 53.6
% usi 9% usi 9% usi 0 usi
% using statin % using % using % using % using
. X statin statin statin statin
Comorbidities by comorbid-
i by comor- by comor- by comor- by comor-
Y bidity bidity bidity bidity
Coronary artery | g, ¢ 829 832 825 76.5
disease
Diabetes 75.1 70.5 71.2 70.4 61.8
Heart Failure 75.5 71.7 71.2 71.4 65.6
Myocardial 82.8 77.6 775 772 73.0
infarction
Peripheral artery | 4, 5 72,9 73.1 72.5 66.3
disease
Stroke 74.9 71.2 71.4 71.2 64.9

Conclusions: Despite KDIGO and KDOQI guidelines recommending statins for adults
with non-dialysis dependent CKD, statin use is suboptimal in adults with CKD receiving
care in the VA health system. Interventions are needed to increase knowledge regarding the
clinical importance of statin use in adults with non-dialysis dependent CKD.

Funding: Veterans Administration Support
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Associations of Conventional Echocardiographic Measures with Incident
Heart Failure and Mortality: The Chronic Renal Insufficiency Cohort
Study Ruth F. Dubin,' Amanda Hyre Anderson,”> Wei Yang,> Alan S. Go,’?
Martin Keane,* Rajat Deo,? Nisha Bansal,” Raymond R. Townsend,”> Michael
Shlipak.! 'Univ of California, San Francisco/SF VAMC; *Univ of Pennsylvania
School of Medicine; *Kaiser Permanente, California; *Temple Univ School of
Medicine; *Univ of Washington.

Background: Heart failure (HF) is the most common cardiac complication for patients
with chronic kidney disease (CKD). Left ventricular hypertrophy (LVH) develops early
in CKD, but studies have not adequately evaluated the association of left ventricular mass
index (LVMI) with HF incidence among men and women with CKD.

Methods: We evaluated two-dimensional echocardiograms among 2964 participants
of the Chronic Renal Insufficiency (CRIC) Study without cardiovascular disease (CVD).
LVMI was calculated using the linear method, indexed to height and analyzed using
gender-specific quartiles. The primary outcomes of incident HF and all-cause mortality
were adjudicated;HF analyses were censored for death.

Results: Among 2964 participants, 45% were women, 54% were non-white race,
mean(SD) age was 59+11years, mean(SD) eGFR was 44+17ml/min/1.73m? at baseline.
Over a median[IQR] follow up of 6.6 [5.7-7.6] years, 262 participants developed incident
HF, and 470 participants died. In both men and women, LVMI was a strong, independent
predictor of incident HF and mortality, even after adjustment for BNP and troponin T.

Hazard Ratio (95% CI)*

QI* | Q2 Q3 Q4
Heart Failure
Men Ref 1.9(0.68-5.4) 3.1(1.2-8.3) 3.5(1.3-9.5)
‘Women Ref 1.2(0.43-3.4) 2.5(0.9-6.7) 5.1(1.8-14)
Death
Men Ref 1.3(0.8-2.2) 1.7(1.0-2.9) 1.7(1.0-3.0)
‘Women Ref 1.3(0.7-2.5) 2.2(1.1-4.4) 3.1(1.5-6.4)

* Model adjusted for: age, race, site, comorbidities, medications, proteinuria, ¢€GFR, hemoglobin, PTH,
FGF-23, BNP, Troponin T

There was no significant interaction for gender in this association, but the LVMI-HF
association was stronger in persons without diabetes: per SD LVMI, HR[95%CI] 1.3[1.1-
1.6] with diabetes and 2.2[1.6-2.8] without diabetes (p for interaction:0.01).
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Conclusions: Among persons with CKD and without history of CVD, LVMI is a
strong predictor of incident HF and death, even after adjustment for major cardiovascular
biomarkers.

Funding: NIDDK Support
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Prevalence and Prognostic Significance of Apparent Treatment Resistant
Hypertension in Chronic Kidney Disease: A Report from the CRIC Study
George Thomas,' Dawei Xie,” Hsiang-Yu Chen,> Amanda Hyre Anderson,’
Lawrence J. Appel,> Carolyn S. Brecklin,? Paul E. Drawz,? John M. Flack,
Edgar R. Miller,? Susan P. Steigerwalt,” Raymond R. Townsend,’> Matthew R.
Weir,? Jackson T. Wright,> Mahboob Rahman.? Cleveland Clinic, Cleveland,
OH, °CRIC Investigators.

Background: While hypertension is common in patients with chronic kidney disease
(CKD), the association between apparent treatment resistant hypertension (ATRH) and
clinical outcomes is not well studied in this population.

Methods: We analyzed data on 3367 hypertensive participants in the Chronic Renal
Insufficiency Cohort (CRIC) to determine prevalence, associations, and clinical outcomes
of ATRH in non-dialysis CKD patients. ATRH was defined as blood pressure *140/90 mm
Hg on *3 antihypertensives, or use of >4 antihypertensives with BP at goal at baseline.

Results: The prevalence of ATRH was 40.4%. Older age, male gender, black race,
diabetes, and higher BMI were independently associated with significantly higher odds
of having ATRH. Compared to participants without ATRH, after adjustment for common
covariates, participants with ATRH had a higher risk of clinical events (composite of
myocardial infarction (MI), stroke, peripheral arterial disease (PAD), congestive heart failure
(CHF), and all-cause mortality) (HR [95% CI]): (1.38 [1.22,1.56]); renal events (ESRD or
50% decline in GFR) (1.28 [1.11,1.46]); CHF (1.77 [1.44,2.16)]; and all-cause mortality
(1.24[1.06,1.45]). The subset of participants with ATRH and BP at goal on >4 medications
also had significantly higher risk of composite of MI, stroke, PAD, CHF, and all-cause
mortality (HR [95% CI]) (1.30[1.12, 1.51]) and CHF (1.68 [1.32, 2.12]) compared to those
without ATRH. The association between ATRH and CHF and renal outcomes differed
depending on baseline GFR (interaction (p<0.05); ATRH was associated with significantly
higher risk for CHF and renal events only among those with GFR *30 ml/min/1.73 m?>

Conclusions: Our findings show that ATRH is common, and associated with high risk
of adverse outcomes in a cohort of patients with CKD.

Funding: NIDDK Support, Other NIH Support - Perelman School of Medicine at
the University of Pennsylvania Clinical and Translational Science Award NIH/NCATS
ULI1TR000003, Johns Hopkins University UL1 TR-000424, University of Maryland
GCRC MO1 RR-16500, Clinical and Translational Science Collaborative of Cleveland,
UL1TR000439 from the National Center for Advancing Translational Sciences (NCATS)
component of the National Institutes of Health and NIH roadmap for Medical Research,
Michigan Institute for Clinical and Health Research (MICHR) UL1TR000433, University
of Illinois at Chicago CTSA UL1RR029879, Tulane University Translational Research in
Hypertension and Renal Biology P30GM 103337, Kaiser Permanente NIH/NCRR UCSF-
CTSI UL1 RR-024131

TH-OR120

Aryl Hydrocarbon Receptor Is Activated during Chronic Kidney Disease
and Is Associated with Mortality Stephane Burtey,'? Laetitia Dou,' Marion
Sallée,'? Claire Cerini,' Noemie Jourde-chiche,'? Bertrand Gondouin,'? Michael
S. Denison,’® Philippe Brunet.'? Adix-Marseille Univ; ’AP-HM; *UC Davis.

Background: Aryl hydrocarbon receptor (AhR) is a transcription factor activated
by numerous pollutants, like dioxin. Its activation is associated with cardiovascular risk.
Indoxyl sulfate (IS) and indole-3 acetic acid (IAA) are uremic toxins associated with
mortality in chronic kidney disease (CKD). They are agonists of AhR. Our goal was to study
the activation of AhR in patients with CKD and its association with mortality.

Methods: We included 96 non-diabetic patients with CKD (50 patients with stage 3-5
CKD and 46 patients with stage 5D) and 32 controls without CKD matched for age and
gender. The median follow up was 966 days. Activation of AhR by serum was evaluated
by a Chemical Activated LUciferase gene eXpression assay (CALUX) and was expressed
in arbitrary units (AU). In a subset of 20 patients with CKD stage 5D and 17 controls
we performed RT-qPCR to study whole blood expression of AhR target genes (CYPIAI,
CYPIBI and AHRR).

Results: The sera of patients with CKD stage 5D and CKD stage 3-5 activated AhR
(means: 53.6 and 45.6 AU; 95% CI [45.6-61.6] and [32.6-58.7] respectively) compared to
sera from controls (mean: 2.1 AU; 95% CI [0.5-3.8]). The activating effect of CKD serum
was reduced by the addition of an AhR antagonist (CH-223191) in the CALUX assay. The
expression of AhR target genes was increased in patients with CKD stage 5D compared
to controls. In stage 3-5 CKD patients, AhR serum activity was inversely correlated with
eGFR (r=-0.59, p<0.0001). All-cause mortality (log-Rank p=0.01) and cardiovascular
mortality (log-Rank p=0.047) were increased in patients with an AhR serum activity above
the median (44 AU) compared to patients with value below.

Conclusions: Serum from patients with CKD activates AhR, this ability is associated
with mortality. Furthermore, AhR is activated in vivo in patients with CKD. Serum AhR
activation is a new biomarker to predict the cardiovascular risk of patient with CKD. It is
also an attractive target to develop new therapy.

Funding: Government Support - Non-U.S.
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Associations of Urine Kidney Injury Biomarkers and All-Cause Mortality
in the CRIC Study Meyeon Park,' Chi-yuan Hsu,' Alan S. Go,> Dawei
Xie,’ Xiaoming Zhang,® Sushrut S. Waikar,* Joseph V. Bonventre,* Josef
Coresh,” Robert G. Nelson,® Harold I. Feldman,® Paul L. Kimmel,® Vasan S.
Ramachandran,” Kathleen D. Liu.! 'UCSF; *Kaiser Permanente of Northern
California; *U. of Pennsylvania,; *Harvard, *Welch Center for Prevention,
°NIH; "Boston Univ.

Background: Among individuals with CKD, we hypothesized that ongoing kidney
injury would associate with an increased risk of death. We tested this hypothesis in the
Chronic Renal Insufficiency Cohort (CRIC) study.

Methods: Urine kidney injury molecule-1 (KIM-1), neutrophil gelatinase associated
lipocalin (NGAL), N-acetyl-beta-D-glucosaminidase (NAG), and liver fatty acid-binding
protein (LFABP) were measured in 2466 CRIC subjects. Cox proportional hazards models
were used to examine the association between biomarker concentrations indexed to urinary
creatinine and death.

Results: Mean age of study participants was 59.5 (+ 10.8) years; 46% were women, 43%
were white, 38% were black. 50% had diabetes mellitus and 34% had cardiovascular (CV)
disease. After adjustment for baseline eGFR, albuminuria, age, sex, race, CV comorbidities,
and medications, those in the highest quintile (Q5, >2290.3 pg/g) of KIM-1/Cr levels and
in the highest two quintiles of NGAL/Cr (Q5, > 64 ng/g, Q4, >20.2 ng/g) relative to the
lowest (Q1 KIM-1/Cr<661.3 pg/g, Q1 NGAL/Cr <2.6 ng/g) had an increased risk of death
[KIM-1/Cr QS5 v. Q1, hazard ratio (HR) 1.6 (1.1-2.3); NGAL/Cr Q5 v. Q1 HR 1.8 (1.2-2.8);
Q4 v. Q1 HR 1.5 (1-2.2)]. Both analytes were also associated with death when levels were
expressed as a continuous variable [HR per log SD increase of KIM-1/Cr=1.21 (1.06-1.39);
HR per log SD increase of NGAL/Cr=1.22 (1.07, 1.39)]. NAG/Cr was associated with
death in the continuous analysis only [HR per log SD increase of NAG/Cr=1.2 (1.04-1.37)].
LFABP/Cr was not associated with death.

Conclusions: Urine KIM-1/Cr, NGAL/Cr, and NAG/Cr are independently associated
with increased risk of death in individuals with CKD. Kidney tubular injury may mark
processes related to mortality risk in individuals with CKD.

Funding: NIDDK Support

TH-OR122

Endogenous Klotho Is Expressed in Human Heart and May Associated
with Fibrosis Qinghua Liu,? Tzongshi Lu,' Qiying Dai,! David M. Charytan,'
Daniel Zehnder,® Li-Li Hsiao.! 'Renal Div, Brigham and Women's Hospital,
Harvard Medical School, Boston, MA; *Dept of Nephrology, The First Affiliated
Hospital, Sun Yat-sen Univ, Guangzhou, China; *Univ Hospital Coventry and
Warwickshire NHS Trust, Coventry, UK.

Background: Cardiovascular disease is the major risk factor for patients with CKD.
Emerging evidence suggests that fibroblast growth factor 23 (FGF23) is associated with
left ventricular hypertrophy and cardiovascular events in ESRD patients. Klotho and
fibroblast growth factor receptor (FGFR) serve as co-receptors for FGF23. We previously
showed that endogenous Klotho is expressed in human arteries, and that CKD is a state of
Klotho deficiency, but whether human heart expresses Klotho and whether Klotho levels is
correlated with kidney function or cardiac fibrosis in CKD patients is unknown.

Methods: Human atrial appendage specimens were collected during cardiac surgery
from individuals with and without CKD. Estimated glomerular filtration rate (¢GFR) was
calculated using the Modification of Diet in Renal Disease equation. CKD was defined
as eGFR<60 ml/min/1.73 m? Fibrosis was quantified digitally using trichrome stained
sections. Paraffin embedded cardiac tissue was obtained commercially. Western blot and
immunohistochemical assay were used to detect protein expressions of Klotho, FGF23 and
FGFR3. Klotho mRNA expression was assessed with RT-PCR.

Results: We confirmed that FGF23 is expressed in human heart. Our results show that
endogenous Klotho and its co-receptor FGFR3 are expressed in human atrial appendage
and left ventricle both in protein and mRNA levels. Our results also showed that cardiac
fibrosis is negatively correlated with eGFR. And the endogenous Klotho levels in the heart
is significantly suppressed with decreasing eGFR and increasing cardiac fibrosis.

Conclusions: We show for the first time that endogenous Klotho expressed in human
heart and that Klotho suppression is associated with the degree of cardiac fibrosis and
kidney function, suggesting the endogenous Klotho may have an association with cardiac
fibrosis with possible involvement of FGF23.

TH-OR123

Circulating TNF Receptors Predicts Cardiovascular Disease in CKD
Patients Eunjin Bae,' Jung Nam An,? Jin Ho Hwang,® Dong Ki Kim,' Chun
Soo Lim,? Jung Tak Park,* Shin-Wook Kang,* Yon Su Kim,' Jung Pyo Lee.?
!Internal Medicine, Seoul National Univ College of Medicine, Seoul, Republic
of Korea, *Internal Medicine, Seoul National Univ Boramae Medical Center,
Seoul, Republic of Korea, *Internal Medicine, Chung-Ang Univ Hospital, Seoul,
Republic of Korea, Internal Medicine, Yonsei Univ College of Medicine, Seoul,
Republic of Korea.

Background: Cardiovascular disease (CVD) is the main public health problem in
patients with CKD. However, there is no definite biomarker for predicting CVD morbidity
and mortality in CKD. The aim of this study is to evaluate the role of circulating tumor
necrosis factor receptors (cTNFRs) as a predictor of CVD risk in CKD patients.
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Methods: We recruited 1,078 patients with CKD from 11 centers prospectively between
2006 and 2012. The levels of cTNFR 1 and cTNFR2 were determined by performing enzyme-
linked immunosorbent assay (ELISA). The correlation coefficient between cTNFRs and
various values was measured using a Pearson’s correlation test. Cox regression analysis
was used to calculate the hazard ratio (HR) of CVD.

Results: Among a total of 1,078 patients, 57.2% was men and mean age was 50.4+15.7
years. 261 participants (24.2%) had DM. The mean serum creatinine was 1.9+1.0 mg/dL,
UPCR was 2.2+2.7 g/g creatinine, hs-CRP was 0.6+2.4 mg/dL, cTNFR1 was 271+917 and
c¢TNFR2 was 5687+3878 pg/ml. Serum cTNFR2 was correlated with the cTNFR1 (r=0.827),
each other. In addition, age, BMI, UPCR, and eGFR were significantly correlated with
c¢TNFRI1 (r=0.43 for age, r=0.15 for BMI, r=0.20 for UPCR, r=—0.63 for eGFR; p<0.001
for all). Similar correlations were observed with the cTNFR1. For the mean follow-up
duration of 4 years, 51 patients experienced CVD event. Participants with CVD were older
and had lower eGFR level, higher SBP, higher cTNFRs level than those without CVD. In
cox proportional hazard analyses, cTNFR1 (HR 1.907, 95% CI 1.025-3.550, p=0.0042)
and cTNFR2 (HR 2.271,95% CI 1.269-4.065, p value=0.006) predicted risk for CVD even
after adjustment for clinical covariates, such as UPCR, eGFR, hs-CRP.

Conclusions: cTNFR1 and 2 associate with CVD and other risk factors in CKD,
independent of eGFR and UPCR. Furthermore, cTNFRs could be relevant predictors for
CVD in CKD patients.

TH-OR124

Fibroblast Growth Factor 23 and Risk of Atrial Fibrillation in Chronic
Kidney Disease: The CRIC Study Rupal Mehta,' Xuan Cai,' Jungwha Lee,'
Nisha Bansal,? Julia J. Scialla,” James H. Sondheimer,? Rajat Deo,? Jing Chen,? L.
Lee Hamm,?> Ana C. Ricardo,> Mahboob Rahman,? Sankar D. Navaneethan,? Alan
S. Go,? Harold 1. Feldman,? Tamara Isakova,' Myles S. Wolf.! Northwestern
Univ, ?CRIC Study.

Background: Levels of fibroblast growth factor 23 (FGF23) are elevated in chronic
kidney disease (CKD) and are strongly associated with cardiovascular disease and mortality.
Atrial fibrillation (AF) is a common complication in CKD that is associated with poor
outcomes, but whether FGF23 is an independent risk factor for AF in CKD is unknown.

Methods: We tested the associations of FGF23 with AF in cross-sectional and
longitudinal analyses of 3879 participants in the Chronic Renal Insufficiency Cohort Study
who had baseline FGF23 measurements. For longitudinal time-to-incident AF analyses,
we excluded the 660 individuals with AF at baseline. Incident AF was adjudicated based
on review of hospital records and yearly electrocardiograms.

Results: Mean estimated glomerular filtration rate (¢GFR) was 44.3 + 15.0 ml/
min/1.73m? and median C-terminal FGF23 was 146 RU/ml (interquartile range 96, 239
RU/ml). In multivariable logistic regression models, higher FGF23 expressed continuously
and in quartiles was associated with greater prevalence of AF (Table 1). Over a median
follow up of 7 years, 248 incident AF events occurred. In multivariable-adjusted Cox
proportional hazards models, elevated baseline FGF23 was a risk factor for incident AF
(Table 2). These associations remained significant across strata of sex, race, prior heart
failure, and eGFR. When FGF23 was expressed in quartiles or in models that censored
individuals at end-stage renal disease onset (loss of 55 incident AF events), FGF23 was
no longer associated with incident AF.

Table 1: Hi i and Adjusted i of Fibroblast Growth Factor 23 and Prevalent
Atrial Fibrillation by Natural Log-Transformed Fitroblast Growih Faclor 23 and Ascending Quartiles
Unadjusted Model 17 Model 2" Model 37 Model 47
al Population
Per 1 SDINFGF23 | 1.51(1.35-1.68) | 1.51(1.36-1.68) | 1.58 (1.40-1.78) | 1.47 (1.30-1.67) | 1.51(1.32-1.73)
FGF23 Quariles
1
2 1.07 (0.82-1.40) | 1.00 (0.76-1.31) | 1.05(0.80-1.38) | 1.01 (0.76-1.34) | 1.03(0.76-1.38)
3 1.72(1.34-2.21) | 161 (1.25-2.08) | 1.78(1.36-2.33) | 1.66(1.26-2.20) | 1.70(1.27-2.29)
4 2.32(1.82-2.06) | 2.22 (1.73-2.84) | 2.56(1.04-3.38) | 2.26 (1.68-3.03) | 2.45(1.79-3.35)
Table 2: j and Adjusted i of Fibroblast Growth Factor 23 and Incident Atrial
Fibrillation by Natural Log-Transformed Fibroblast Growth Factor 23 and Quartiles
Unadjusted Model 1° Moded 2 Model 3° Model 47
‘otal Population
Per 1 SDINFGF23 | 1.49 (1.27-1.74) | 1.62(1.38-1.81) | 1.48(1.22-1.78) | 1.38(1.14-1.68) | 1.30(1.05-1.60)
FGF23 Quartiles
1
2 1.31(0.89-1.83) | 1.24 (0.84-1.82) | 1.14 (0.77-1.68) | 1.05 (0.70-1.56) | 0.85 (0.62-1.44)
s 178 (1.23-2.57) | 1.73(1.19-2.51) | 1.46(0.98-2.16) | 1.27 (0.85-1.90) | 1.17 (0.77-1.78)
4 2.10 (1.45-3.03) | 2.20 (1.58-3.34) | 1.78(1.17-2.72) | 1.50 (0.97-2.32) | 1.35(0.86-2.14)

Abbreviations: SD, standard deviation: In, natural log; FGF23, fibroblast growth factor 23
*Model 1 adjusts for age, sex, Black race

" Mode! 2 adjusts per Model 1 and for eGFR firation rate} by CKD-EPI
equation

“Model 3 adjusts per Model 2 and y for disease, hyp , diabetes, and
smaking

“Model 4 adjusts per Model 3 and addiionally for calcium, urinary albumin-to-creafinine ratio, total
cholesterol, parathyroid hormone and serum phosphate

Conclusions: Among individuals with moderate to severe CKD, an elevated FGF23
level was independently associated with prevalent AF and may be associated with incident
AF.

Funding: NIDDK Support

Acid Base, Fluids, and Electrolytes

Oral Abstract/Friday

FR-OR001

Effects of Cyclosporine on Renal Handling of Divalent Cations in
Claudin 16-Deficient Mice Hoora Drewell,' Tilman Breiderhoff,> Dominik
Miiller,> Michael Fahling,* Sebastian Bachmann,' Kerim Mutig.! ‘Anatomy,
Charité-Universititsmedizin, Berlin, Germany, *Physiology, Charité-
Universitdtsmedizin, Berlin, Germany, *Pediatric Nephrology, Charité-
Universitdtsmedizin, Berlin, Germany, *Vegetative Physiology, Charité-
Universititsmedizin, Berlin, Germany.

Background: Calcineurin inhibitors tacrolimus and cyclosporine are instrumental
for immunosuppression after organ transplantation but cause substantial renal side effects
including hypomagnesemia and hypercalciuria. The tight junctions protein Claudin 16
(Cldn16) mediates paracellular reabsorption of divalent cations along the cortical thick
ascending limb and has been implicated in the adverse effects of cyclosporine. We have
compared effects of cyclosporine in wild-type (WT) and Cldn16-deficient (Cldn16-/-) mice.

Methods: Mice received cyclosporine (25 mg/kg) for 7 days and their kidney
performance was analysed in metabolic cages. Expression of distal transport proteins has
been studied by quantitative PCR and immunoblotting.

Results: Physiological analysis revealed baseline hypomagnesemia and hypercalciuria
in Cldn16-/- mice. Administration of cyclosporine induced marked hypomagnesemia in
WT mice but did not significantly alter plasma magnesium levels in Cldn16-/- mice. In
contrast, cyclosporine-induced increase in urinary calcium was significantly stronger in
Cldn16-/- mice compared to WT controls alongside more pronounced decrease of plasma
calcium levels in Cldn16-/- mice. Cyclosporine stimulated distal sodium transporters leading
to sodium retention in both genotypes.

Conclusions: In sum, our data corroborate the pivotal role of Cldnl6 in the renal
magnesium and calcium handling and suggest that Cldn16 may be involved in the
cyclosporine-induced renal magnesium loss and hypomagnesemia, since genetic deletion
of Cldn16 prevented these effects. In contrast, the strong manifestation of cyclosporine-
induced hypercalciuria in Cldn16-/- mice suggests that cyclosporine may affect transcellular
calcium reabsorption pathways rather than the Cldn16-mediated paracellular transport.

FR-OR002

Ogrl and Acid-Induced Hypercalcuria Pedro Henrique Imenez Silva,'
Kessara Chan,' Marie-Gabrielle Ludwig,? Jirg Andreas Gasser,” Timothy R.
Arnett,? Olivier Bonny,* Klaus Seuwen,” Carsten A. Wagner.! 'Inst of Physiology,
Univ of Zurich, Zurich, Switzerland, *Novartis Insts for Biomedical Research,
Basel, United Kingdom, *Dept of Cell and Developmental Biology, Univ College
London, London, United Kingdom; *Dept of Pharmacology and Toxicology,
Univ of Lausanne, Lausanne, Switzerland.

Background: The Ovarian cancer G-protein coupled Receptor 1 OGR1 (GPR68) is an
extracellular proton activated GPCR that stimulates inositol triphosphate (IP,) production
and increases intracellular Ca®* levels. However, the physiological roles of OGR1 are not
well established. In this work we aimed to identify the roles of OGR1 in acid-base and
mineral balance.

Methods: Wild type (OGR17*) and an OGR1 mice-deficient model (OGR17) were
subjected to metabolic acidosis (280 mM NH4Cl) or non-acidotic control condition for
1 and 7 days and basic physiological parameters were collected from blood and urine.
Several organs were isolated such as kidneys, intestine, brain, heart, etc. in order to extract
RNA and perform RT-PCR/real time PCR. Kidneys were also used for protein extraction/
western blotting.

Results: OGR1 mRNA was found in many organs including kidney where mRNA was
detected in all nephron segments. No acid-base modifications were observed in OGR1”
mice, except for a higher plasma pH in the 1 day metabolic acidosis group (7.20 £ 0.04 vs
7.12 £ 0.03, p<0.05). As was expected, metabolic acidosis caused an increase in calcium
and magnesium excretion in OGR1"*, but this was not observed in OGR1"*. The mRNA
levels of proteins involved in Ca*" and Mg*" reabsorption like Calbindin D28k, TRPV5/6,
TRPM6/7 and Claudins 16 and 19 were not altered in OGR1". The protein expression of
TRPV35, the main apical distal convoluted tubule route for calcium, was 2.4 - fold increased
(p<0.001) in OGR1"-under metabolic acidosis which may explain the diminished Ca®*
excretion in these mice.

Conclusions: OGR1 is involved in the hypermagnesuria and hypercalciuria developed
during metabolic acidosis, by a mechanism involving the Ca*" channel, TRPVS5.

Funding: Government Support - Non-U.S.
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Conditional NFATS Knockout Causes Impaired Urinary Concentrating
Ability with Renal Diabetes Insipidus and Hypernatremia without Renal
Medullary Injury Christoph Kueper,' Franz Xaver Beck,' Zoran Popovic,>
Hermann-Josef Groene,? Bernhard K. Kramer,* Wolfgang Neuhofer.? 'Cellular
Physiology, Univ of Munich, Munich, Germany, *Molecular Pathology, German
Cancer Research Inst, Heidelberg, Germany; *Div of Nephrology, Univ Hospital
Mannheim, Mannheim, Germany.

Background: This study addressed the effects of inducible deletion of NFATS5 in adult
mice on the expression of components of urinary concentration, i.e. AQP-2, CIC-K1, barttin,
and UT-A1. In parallel, NFATS5-dependent osmoprotective genes AR, HSP70, and others
were determined along with renal functional, morphological, and systemic parameters.

Methods: Mice with tamoxifen-inducible deletion of NFAT5 were established. At the
age of 3-4 weeks, conditional NFATS5 KO mice or control animals were fed with a diet
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containing tamoxifen for further 3-4 weeks. Subsequently, the expression of NFATS target
genes was determined by qRT-PCR, Western blot analysis, and immunohistochemistry
in different kidney zones in animals with free access to water or in mice that were water
deprived for 24 h. Urine and blood electrolyte and urea concentrations were determined
by standard methods.

Results: Adult mice with conditional deletion of NFATS showed 80-90% reduced
expression of NFATS in all tissues tested, particularly in renal medullary regions.
Accordingly, the NFATS target genes AQP-2, CIC-K1, barttin, UT-A1, AR, and HSP70 were
substantially downregulated. Consistently, these NFATS5-deficient mice had renal diabetes
insipidus with reduced urinary concentrating ability, dehydration, and hypernatremia,
particularly following water deprivation. In contrast to constitutive NFAT5 knockout
animals, inducible deletion in adult mice was not associated with renal medullary injury
or hydronephrosis.

Conclusions: Deletion of NFATS causes renal diabetes insipidus-like phenotype
by diminished expression of genes essential for urinary concentration. Despite reduced
expression of osmoprotective genes in the renal medulla, histological evidence of medullary
cellular injury was not detectable. The lack of damage might be a consequence of diminished
medullary interstitial sodium chloride and urea concentrations, and hence reduced osmotic
stress in this kidney region.

FR-OR004

Effect of Concurrent P2Y2 Receptor Deletion and P2Y12 Receptor Blockade
on Lithium-Induced Nephrogenic Diabetes Insipidus in Mice Yue Zhang,
Kristina M. Heiney, Bellamkonda K. Kishore. Internal Medicine, Univ of Utah
& VA Med Ctr, Salt Lake City, UT.

Background: Chronic lithium (Li) administration for bipolar disorder causes
nephrogenic diabetes insipidus (NDI), characterized by polyuria, natriuresis and kaliuresis,
resulting in a debilitating condition. Previously we reported that mice lacking ATP/UTP-
activated P2Y2 receptor are significantly, but not completely resistant to Li-induced polyuria.
Recently in a mouse model we observed that pharmacological blockade of ADP-activated
P2Y 12 receptor offers near complete amelioration of Li-induced polyuria. However, there
were differences between these two approaches in terms of natriuresis, kaliuresis and blood
Li levels. Hence, we tested the concurrent effect of both in mice.

Methods: Groups (n = 5 to 7) of age-matched adult wild type B6D2 (WT) and
syngeneic P2Y2-R knockout (KO) mice were fed Li-added diet (40 mmol LiCl/kg food)
ad libitum, with or without administration of clopidogrel bisulfate (CLPD; 80 mg/kg bw/
day) in drinking water for 14 days and euthanized. Twenty-four hour urine samples were
collected prior to and toward the end of the experimental period. Blood samples were
collected at euthanasia.

Results: Compared to Li-fed WT mice: (i) Li-fed KO mice had ~50% less polyuria
associated with significant amelioration of Li-induced natriuresis and kaliuresis; and (ii)
Li-fed WT mice treated with CLPD had near complete amelioration of polyuria, but had no
effect on Li-induced natriuresis and kaliuresis. Interestingly, Li-fed KO mice concurrently
treated with CLPD showed significant amelioration of natriuresis and kaliuresis, in addition
to almost complete suppression of polyuria. P2Y2-R deletion had no effect on blood Li
levels, whereas P2Y12-R blockade caused modest, but significant increase in blood Li
levels. However, the concurrent approach neutralized the effect of P2Y12-R blockade
on blood Li levels.

Conclusions: Our results demonstrate that concurrent blockade of P2Y2 and P2Y12
receptors has the potential for better outcomes in amelioration of Li-induced NDI without
causing arise in blood Li levels. By proper optimization of CLPD dose, it should be possible
to achieve better control of all parameters of NDI.

Funding: Veterans Administration Support
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The V-ATPase B1 Subunit Polymorphism p.E161K Is Associated
with Impaired Urinary Acidification in Recurrent Stone Formers
Daniel G. Fuster,'* Nasser Dhayat,'* Giuseppe Albano,' Andreas Pasch,'
Bruno Vogt,"* Orson W. Moe.> Nephrology, Hypertension and Clinical
Pharmacology, Univ Hospital of Bern, Bern, Switzerland, *Div of Nephrology,
UT Southwestern Medical Center, Dallas, TX; *Dept of Clinical Research, Univ
of Bern, Bern, Switzerland.

Background: Mutations in the V-ATPase B1 subunit gene ATP6V1B1 cause autosomal-
recessive distal renal tubular acidosis. We previously identified a single nucleotide
polymorphism (SNP) in the human V-ATPase B1 subunit (c.481G>A; p.E161K) that
displayed greatly diminished pump function in vitro.

Methods: To investigate the impact of this p.E161K SNP on urinary acidification in
vivo, we conducted a genotype-phenotype analysis of recurrent stone formers in the Dallas
and Bern kidney stone registries.

Results: 32 of 555 (5.77 %) of the patients examined were heterozygous for the
p.E161K SNP, the remaining 523 patients (94.23%) carried two wild-type alleles. Adjusted
for sex, age, BMI and dietary acid and alkali intake, p.E161K SNP carriers had a tendency
to higher urinary pH under a random diet (6.31 versus 6.09; p=0.089). Under an instructed
low calcium and sodium diet, urinary pH was higher in p.E161K SNP carriers (6.555 versus
6.005; p<0.005). Kidney stones of p.E161K carriers were significantly more likely to
contain calcium phosphate than stones of wild-type patients. In acute ammonium chloride
loading, p.E161K carriers displayed a higher trough urinary pH(5.34 vs 4.89; p=0.01) than
wild-type patients. 14.58 % of wild-type patients and 52.38% of p.E161K carriers were
unable to acidify their urine below 5.3 and thus had incomplete distal renal tubular acidosis.
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Conclusions: In summary, our data indicate that recurrent stone formers with
the V-ATPase B1 subunit p.E161K SNP exhibit a urinary acidification deficit with an
increased prevalence of calcium phosphate containing kidney stones. The burden of E1I61K
heterozygosity may be a forme fruste of distal RTA.

Funding: Government Support - Non-U.S.
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Proximal Tubule-Specific Glutamine Synthetase Deletion Alters Basal and
Acidosis-Stimulated Renal Ammonia Excretion Hyun-Wook Lee,' Gunars
Osis,' Mary E. Handlogten,' Jill W. Verlander,' I. David Weiner.'? 'Renal Div,
Univ of Florida, Gainesville, FL, ?Nephrology and Hypertension, NF/SGVHS,
Gainesville, FL.

Background: Glutamine synthetase (GS) mediates the recycling of NH," and glutamate
back to glutamine. In the kidney, the majority of GS is expressed in the proximal tubule
where it may decrease net ammoniagenesis and limit ammonia available for net acid
excretion. This study’s purpose was to determine the role of proximal tubule (PT) GS in
normal acid-base homeostasis and in the renal response to metabolic acidosis.

Methods: We generated mice with proximal tubule-specific glutamine synthetase
deletion (PT-GS-KO) by using Cre-loxP techniques. PT-GS-KO mice had loxP sites
flanking exons 1 and 7 (GS™) and expressed Cre-recombinase under control of the
phosphoenollpyruvate carboxykinase (PEPCK) promoter (PEPCK-Cre). Control (C) mice
were GS" but PEPCK-Cre negative.

Results: Immunoblot analysis showed PT-GS-KO decreased GS protein expression
by 47 + 4% in the cortex and 89 + 1% in the outer stripe of the outer medulla;
immunohistochemistry showed efficient and specific PT GS deletion with occasional
residual GS-positive cells. Under basal conditions, proximal tubule GS deletion increased
urinary ammonia excretion: 102 £+ 10 vs 75 + 8 mmol/day in PT-GS-KO and C mice,
respectively, consistent with our hypothesis that GS deletion increases net ammoniagenesis
and thereby increases ammonia excretion. However, ammonia excretion after acid loading
for 7 days increased similarly in PT-GS-KO and C mice during the first 4 days of acid
loading but on days 5-7 was significantly less, by ~33%, in PT-GS-KO as compared to C
mice. In acid-loaded mice, adaptive responses to PT-GS-KO included increased expression
of cortical phosphate-dependent glutaminase (PDG), PEPCK, and the glutamine transporter,
SN1, compared to C.

Conclusions: We conclude: 1) proximal tubule GS expression contributes to both basal
and acidosis-stimulated renal ammonia excretion; and, 2) elimination of the contribution
of proximal tubule GS downregulation to enhance ammoniagenesis during acid-loading
is partially compensated for by adaptive increases in PDG, PEPCK and SN1 expression.

Funding: NIDDK Support, Veterans Administration Support

FR-OR007

The B1 H*-ATPase (Atp6vlb1) Subunit Is Required for Non-Type A
Intercalated Cell Function and Defense against Alkalosis Soline Bourgeois,
Jana Kovacikova, Carsten A. Wagner. [nst of Physiology, Univ of Zurich,
Zurich, Switzerland.

Background: The final urine pH is fine-tuned by type A and non-type A intercalated
cells (IC) along the connecting tubule (CNT) and collecting duct (CCD) involving the
action of vacuolar H-ATPases. Mutations in the B1 subunit of H-ATPase (ATP6V1B1)
in man cause distal renal tubular acidosis due to its importance in acid secretion by type
A-ICs. Non-type A-IC also express the vacuolar H-ATPases containing the B1 subunit
isoform at their luminal and/or basolateral plasma membrane together with the luminal
CI/HCOjy exchanger pendrin. The main function of non-type A-ICs is the excretion of
bicarbonate during metabolic alkalosis. However, the function of the B1 isoform in non-
type A-ICs has remained elusive.

Methods: We studied the metabolic behaviour of B1 deficient mice during an alkali load
induced by a 4-day desoxycorticosterone (DOCA, 2 mg/mouse s.c) and 0.28M NaHCO3
treatment in the drinking water.

Results: Induction of metabolic alkalosis resulted in a more pronounced alkalosis
in Bl deficient mice associated with increased blood bicarbonate, hypokalemia, and
hypochloremia. Furthermore, while, pendrin localization was preserved, total pendrin
expression was reduced and pendrin activity was altered in B1 deficient mice whereas
the relative abundance of pendrin expressing cells was increased. In parallel, H-ATPase
activity in non-type A-IC from ex vivo microperfused cortical collecting duct was strongly
reduced. Finally, the E and A subunits of H-ATPase did not associate with the basolateral
domain of B1 deficient non-type A-ICs leading to the non-association of V, domain while
basolateral expression of a4 subunit, part of the VO domain, was not disrupted.

Conclusions: Thus, the B1 subunit is required for the formation of a complete and
functional basolateral H-ATPases complexes and is critical for normal non-type A-IC
function cells during alkalosis.

Funding: Government Support - Non-U.S.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract PO - Poster; PUB - Publication Only
Underline represents presenting author.

32A



J Am Soc Nephrol 26: 2015

FR-OR008

Comparing the Effect of Combination of Acetazolamide and
Hydrochlorothiazide Followed by Furosemide versus Combination of
Hydrochlorothiazide and Furosemide Followed by Furosemide in Treating
Refractory Edema Associated with Nephrotic Syndrome: A Randomized,
Double-Blind Trial Mohammad Kazem Fallahzadeh,' Mohammad Amin
Fallahzadeh,? Banafshe Dormanesh,* Jamshid Roozbeh,> Mohammad Hossein
Fallahzadeh,? Mohammad Mahdi Sagheb.? 'Baylor Univ Medical Center, Dallas,
TX; *Shiraz Univ of Medical Sciences, Shiraz, Islamic Republic of Iran; *4JA
Univ of Medical Sciecnes, Tehran, Islamic Republic of Iran.

Background: The CI/HCO3 exchanger pendrin and Na/Cl cotransporter (NCC)
play important role in distal tubule salt reabsorption. A recent animal study has shown
simultaneous inhibition of pendrin and NCC by acetazolamide and hydrochlorothiazide,
respectively results in significant diuresis. The aim of this study was to evaluate the efficacy
of combination of acetazolamide and hydrochlorothiazide followed by furosemide in
treatment of refractory edema associated with nephrotic syndrome.

Methods: In this randomized, double-blind trial we enrolled 20 patients with nephrotic
syndrome who had refractory edema despite receiving maximum furosemide dose. All
patients had GFR>60 ml/min/1.73m?. After a 2-week washout period when patients received
no diuretics, they were randomly assigned to 2 equal groups. Group 1 received 250-mg oral
acetazolamide and 50-mg oral hydrochlorothiazide daily for 1 week. Group 2 received 40
mg oral furosemide and 50-mg oral hydrochlorothiazide daily for 1 week. Then patients in
both groups received 40-mg oral furosemide daily for 2 weeks. The primary outcome was
the amount of change in weight from baseline to the end of the treatment phase.

Results: Although weight reduction occurred in both groups, it was significantly
higher in group 1 as compared to group 2 at the end of first week (-1.4+0.52 vs. -0.65+0.41
kg, p=0.004) and of third week of treatment phase (-3+£0.94 vs. -1.15+0.47 kg, p=0.001).
Increase in 24-hour urine volume was also significantly higher in group 1 at the end of
treatment phase. Serum Na and K levels were in reference range in all the patients during
the treatment phase.

Conclusions: Combination of acetazolamide and hydrochlorothiazide followed by
furosemide may be a novel and safe diuretic therapy in refractory edema associated with
nephrotic syndrome.

FR-OR009

Tissue Na* in Chronic Kidney Disease and Effect of Renal Transplantation
on Na* Stores Christoph Kopp,' Jonathan Jantsch,> Anke Dahlmann,' Peter
Linz,?> Daniela Amslinger,> Matthias Hammon,* Kai-Uwe Eckardt,' Friedrich
C. Luft,® Jens Titze.>* 'Nephrology and Hypertension, Univ Hospital Erlangen,
Germany; *Junior Research Group II, Interdisciplinary Center for Clinical
Research, Erlangen, Germany; *Radiology, Univ Hospital Erlangen, Germany;
“Clinical Pharmacology, Vanderbilt Univ, Nashville; *Clinical Microbiology
and Hygiene, Univ Hospital Regensburg, Germany, *Experimental and Clinical
Research Center, Max-Delbriick Center, Berlin, Germany.

Background: Diminished kidney function as occurs in Chronic Kidney Disease (CKD)
causes salt sensitive hypertension. By using *Na-Magnetic Resonance Imaging (*Na-MRI)
technology we recently could detect Na* storage in humans, which was associated with
hypertension. Whether impaired Na* excretion in CKD results in tissue Na® accumulation
and if kidney transplantation affects tissue Na* stores is not known.

Methods: We recruited 32 patients with CKD Stage 4 and 5 prior to preemptive
living donor transplantation or dialysis treatment and 30 age- and gender-matched control
subjects. Na-MRI at 3Tesla was used to quantify muscle and skin Na* of the lower
leg before kidney transplantation/dialysis as well as 3 and 6 months after living donor
transplantation. Additionally, clinical parameters including blood pressure as well as blood
and urine samples were assessed.

Results: Compared to healthy control subjects, CKD-patients showed increased muscle
and skin Na* content (skin 15.8 £3.6 vs. 23.1 £ 8.2, p<0.001; muscle 15.8 + 1.8 vs. 21.0 +
3.9,p<0.001). Despite these differences in tissue Na', serum Na' concentration did not vary
between both groups. Restoration of kidney function by successful renal transplantation in
15 CKD patients was accompanied by reduced blood pressure (mean arterial pressure 104
+12vs. 94 + 11, p <0.01) and mobilization of tissue Na* from muscle (21.4 +3.1 vs. 18.4
+2.9,p<0.01) and skin (24.4 + 6.2 vs. 19.2 £ 4.5, p<0.01) 6 months post-transplantation.

Conclusions: Accelerated sodium storage occurs in pre-dialysis patients with CKD
that could be reversed by successful kidney transplantation. Reduction of tissue Na* after
kidney transplantation was associated with better blood pressure control.

FR-OR010

Small-Molecule Inhibitors of Pendrin (SLC26a4) Augment the Diuretic
Action of Furosemide Onur Cil, Cristina Esteva-Font, Joseph-Anthony Tapia

Tan, Puay Wah Phuan, Peter Michael Haggie, Alan S. Verkman. Depts of

Medicine and Physiology, Univ of California San Francisco, San Francisco, CA.

Background: Pendrin (Slc26a4) is a chloride/bicarbonate exchanger expressed in
type-B and non-A, non-B intercalated cells of connecting tubule and cortical collecting
duct, where it mediates CI absorption and modulates ENaC function by changing luminal
HCOj; concentration. Under normal conditions, pendrin has a minimal role in renal salt
metabolism; pendrin knock-out mice and patients with Pendred Syndrome (caused by loss-
of-function S/c26a4 mutations) do not manifest salt wasting. Previous studies demonstrated
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that double knock-out of pendrin with other renal salt transporters causes increased urine
output, volume depletion and salt wasting. It has been hypothesized that pendrin may
attenuate diuretic-induced salt loss.

Methods: A cell-based high-throughput screen was established to identify pendrin
inhibitors involving fluorescence plate reader measurement of chloride influx in epithelial
cells stably coexpressing human pendrin and a chloride-sensing fluorescent protein.
Screening of ~30,000 drug-like small molecules produced three chemical classes of pendrin
inhibitors with IC50 down to 1 uM. The pendrin inhibitors were administered to mice
intraperitoneally (10 mg/kg) either alone or with low (5 mg/kg), intermediate (10 mg/kg)
or high (20 mg/kg) dose furosemide. Urine was collected in metabolic cages for 3 hours
after injection, and blood was collected afterwards.

Results: In furosemide-treated mice pendrin inhibitors of two chemically different
classes produced an approximate 40% increase in urine output and osmolar clearance,
without changing urine osmolality. The compounds had no effect in mice when administered
alone. LC/MS analysis showed predicted therapeutic inhibitor concentrations in blood
and urine.

Conclusions: Our findings suggest pendrin inhibition as a novel approach to amplify
the diuretic action of loop diuretics. Such combination therapy might enhance diuresis and
salt excretion for treatment of hypertension and edema, including diuretic-resistant edema.

Funding: NIDDK Support

FR-ORO011

Increased Synthesis of Liver Erythropoietin in Patients with Chronic
Kidney Disease Sophie M. De Seigneux,' Stine Lundby,? Patrick Saudan,’'
Pierre-Yves F. Martin,'! Carsten Lundby.> Service of Nephrology, Univ of
Geneva; *Inst of Physiology, Univ of Zurich.

Background: Anemia of chronic kidney disease (CKD) is thought to be related to
impaired renal erythropoietin (Epo) production. Epo may be synthetized by the kidney
but also by the liver in humans. Epo glycosylation pattern is dependent on its synthesizing
cell, thereby indicating its origin. Here we tested the hypothesis that synthesis of Epo from
non-kidney cells increases to compensate for insufficient renal Epo production in patients
with moderate CKD.

Methods: We determined plasma [Epo] levels and Epo glycosylation patterns in 19
moderate non-dialyzed CKD patients (stage I1I-IV) and compared these to values obtained
in healthy volunteers, rhEPO and umbilical cord plasma (liver derived Epo mainly).

Results: Despite higher Epo levels (15.75 (11.3 - 24.2) IU/L) compared to healthy
controls (8.4 (7.56 - 8.98) IU/L, p<0.01), CKD patients were moderately anemic ([Hb]:
113 + 11 g/dl). Half of the patients presented higher Epo levels than expected from the
calculated values corrected for anemia. Glycosylation was increased in CKD patients (34
+ 12 %; measured as percent migrated isoform, PMLopen bars ) when compared to healthy
controls (8.6 = 1 %; p<0.01, black bars) and rhEpo samples (1.4+ 1.4 p<0.01, hatched bars),
whereas the pattern did not differ from umbilical cord plasma (55 = 10 %, p >0.05, lined
filled bars) which is known to contain mainly liver derived Epo.
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Renal function correlated strongly to glycosylation pattern assessed by PMI ( R=-0.8,
p<0.01), with patients having lowest eGFR diplaying higher Epo PMI values, indicating
a larger part of liver derived Epo.

Conclusions: These results suggest that 1) moderate CKD patients exhibit preserved
Epo levels despite declining renal function 2) this may be achieved by increasing liver Epo
synthesis and 3) Epo originating from liver seems less erythropoietic.

Funding: Government Support - Non-U.S.
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FR-OR012

Associations Among Erythroferrone and Biomarkers of Erythropoiesis and
Iron Metabolism, and Treatment of Long-Term Erythropoiesis-Stimulating
Agents in Patients on Hemodialysis Hirokazu Honda,' Yasuna Kobayashi,’
Shoko Onuma,’ Keigo Shibagaki,* Toshitaka Yuza,* Keiichi Hirao,® Toshinori
Yamamoto,? Naohisa Tomosugi,® Takanori Shibata.> 'Div of Nephrology, Dept
of Medicine, Showa Univ Koto Toyusu Hospital, Tokyo, Japan, *Div of Clinical
Pharmacy, Dept of Pharmacotherapeutics, Showa Univ, School of Pharmacy,
Tokyo, Japan; 3Dept of Preventive Medicine, Showa Univ, School of Medicine;
“Shibagaki Dialysis Clinic Jiyugaoka, Tokyo, Japan, *Shibagaki Dialysis Clinic
Togoshi, Tokyo, Japan; °Kanazawa Medical Univ, Kanazawa, Japan.

Background: The present study aimed to identify associations between erythroferrone
(ERFE), a regulator of hepcidin 25, and biomarkers of erythropoiesis and iron metabolism.
We also investigated the effects of the erythropoiesis-stimulating agents (ESA), continuous
erythropoietin receptor activator (CERA) and darbepoetin-a (DA), on ERFE production
in patients on hemodialysis (HD).

Methods: Blood samples were obtained from 59 patients before HD sessions on
day 0 (baseline) for baseline cross-sectional analysis. Twenty patients who were injected
with either CERA (N = 10) or DA (N = 10) at the end of the dialysis week (day 0), who
were not iron-deficient (ferritin < 100 ng/mL and transferrin saturation < 20%) and had
hemoglobin levels > 9 g/dL were selected from among the 59 patients. Blood was sampled
serially before HD sessions on days 3, 5, 7 from patients on DA and on the same days and
day 14 from those on CERA to assess impact of ESA on iron metabolism including ERFE.

Results: Levels of ERFE correlated inversely with those of hepcidin 25 and ferritin,
and positively with soluble transferrin receptor. The hepcidin 25: ERFE ratio and hepcidin
25 levels positively correlated with ferritin levels. Levels of ERFE significantly increased
from day 3 of treatment with DA and CERA and decreased by days 7 and 14, respectively.
Levels of hepcidin 25 were decreased by ESA in accordance as those of ERFE increased.

Conclusions: Erythroferrone might be associated with iron metabolism in patients on
HD. Both DA and CERA increased levels of ERFE that regulated hepcidin 25 and led to
iron mobilization from body stores during erythropoiesis.

FR-OR013

Dynamics of ESA Resistance Index in Incident Hemodiafiltration and High-
Flux Hemodialysis Patients Daniele Marcelli, Inga Bayh, Aileen Grassmann,
Laura Scatizzi, Katharina Brand, Bernard J. Canaud. Fresenius Medical Care,
Bad Homburg, Germany.

Background: Hemodiafiltration (HDF), combining diffusion and convection, provides
efficient blood detoxification over a wide molecular weight range that may include
erythropoiesis inhibiting agents. Study aim: to compare ESA resistance index (ERI) in
incident HDF and high-flux hemodialysis (HD) patients. ERI is the weekly weight-adjusted
ESA dose (U/kg/week) divided by hemoglobin level (g/dl).

Methods: 20,694 incident patients (7,674 HDF; 13,020 HD,) from 436 NephroCare
clinics in 20 countries with >6 mths follow-up were studied between January 1 2007 and
December 31 2013. Baseline (BL) was 6 mths after dialysis initiation; follow-up was
1.35+0.69 yrs. Exclusion criteria: BL presence of metastatic tumors, malnourishment (BMI
<18.5 kg/m?), treatment via catheter, age <18 years, less/more than thrice weekly dialysis,
modality switch in month before BL, and missing ESA dose after BL. After propensity score
matching to reduce bias by indication, a total of 6,568 patients (3,284 in each arm) remained.

Results: At BL, HDF patients had a non-significant higher ERI than HD patients
(7.79 vs 7.48 TIU/kg/(g/dl)) (p=0.06). ERI decreased by 0.087 TU/kg/(g/dl) per mth in HDF
patients and significantly less in HD patients (0.050 IU/kg/(g/dl) per mth). The difference
between both groups increased by 0.036 IU/kg/(g/dl) per mth. At 8.4 mths of follow-up,
ERI was lower in HDF patients compared to HD patients. The delta ERI for each time
interval versus BL also reveals ERI change dynamics (Figure).
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Conclusions: ERI progressively decreased during the first 24 months on dialysis,
but more sharply and to a great extent in the HDF group compared to the HD group. The
dynamics of ERI change over the first year on dialysis may explain why previous studies
encountered difficulties in recognizing ERI trends when various dialysis vintages are
grouped together.

FR-OR014

Serum Ferritin Variations and Mortality in Incident Hemodialysis Patients
Tae Hee Kim,' Joline L.T. Chen,'? Elani Streja,'! Connie Rhee,' Yoshitsugu
Obi,! Csaba P. Kovesdy,® Kamyar Kalantar-Zadeh.! 'UC Irvine; VA Long
Beach; *'UTHSC.

Background: Previous studies on maintenance hemodialysis (MHD) patients have
shown that higher serum ferritin may be associated with inflammation and higher mortality.
Additional studies have shown that serum ferritin increase sharply in the first year of MHD
and gradually increase over time. However, associations between changes in serum ferritin
levels over the first 6 months of dialysis and mortality are unknown. We hypothesized that
a rapid rise in serum ferritin is associated with higher risk of mortality.

Methods: In a cohort of 93,996 incident MHD patients receiving treatment from
a large dialysis organization during 2007-2011, we examined mortality associations of
change in serum ferritin from baseline patient quarter (first 91 days from dialysis start)
to subsequent quarters using Cox proportional hazard models. Models were adjusted for
demographics, comorbidities, markers of the malnutrition and inflammation complex
(MICS) and intravenous iron dose. Serum ferritin change was divided into five strata:
(<-400, -400 to <-100, -100 to <100, 100 to <400, and >400 ng/ml over 3 months).
Associations were examined across strata of baseline serum ferritin (<200, 200 to <500,
500 to <800 and >800 ng/ml).

Results: Patients were 63+15 years old, 44% female, 32% African-American, and 60%
diabetic. In patients with baseline serum ferritin *200 ng/ml, a rise in serum ferritin >400
ng/ml/quarter was associated with higher all-cause mortality during the 5-year follow-up
compared with no change in serum ferritin (-100 to <100 ng/ml).
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Conclusions: Rapid rise in serum ferritin levels >400 ng/ml/quarter during the first
6-months after MHD initiation is associated with higher 5-year mortality in patients with
elevated baseline serum ferritin. Studies evaluating the conditions influencing these serum
ferritin changes and their associations with mortality are needed.

Funding: NIDDK Support

FR-ORO015

Decreasing ESA Dosage Can Be a Factor of the Increase in Ferritin Under
the Administration of Ferric Citrate with Improving ESA Resistance Index
Keitaro Yokoyama,' Takashi Akiba,> Masafumi Fukagawa,’ Masaaki Nakayama,*
Hideki N. Hirakata.’ 'Div of Nephrology and Hypertension, Jikei Univ School
of Medicine, Tokyo, Japan, *Dept of Blood Purification, Kidney Center, Tokyo
Women's Medical Univ, Tokyo, Japan; *Div of Nephrology, Endocrinology
and Metabolism, Tokai Univ School of Medicine, Isehara, Japan; *Dept of
Nephrology, Hypertension, Diabetology, Endocrinology, and Metabolism,
Fukushima Medical Univ School of Medicine, Fukushima, Japan; *Japanese
Red Cross, Fukuoka Hospital, Fukuoka, Japan.

Background: Ferric citrate (an iron based phosphate binder) controlled serum
phosphorus with lower concentrations and reduced the doses for ESA and intravenous iron
in HD patients. Also, serum ferritin concentrations had a tendency to increase (Phase 3 trial).

Methods: To explore potential factors associated with an increase in ferritin values, data
from the 52-week phase3 clinical study in Japanese HD patients were analyzed by a mixed
model for repeated measurement (MMRM) including variables that were selected based
on the results of correlation, simple linear regression, and multiple regression analyses. In
addition, ESA resistance index (ERI) was analyzed to determine factors which contribute
to it based on the result from the MMRM.

Results: The factor of the increase in ferritin was associated with not only the dosage
of ferric citrate but also the degree of decrease in ESA dosage (Q1>: dosage was decreased
in the course of study. Q1< to £Q3: dosage was not changed. Q3<: dosage was increased.).
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In subjects whose ESA dosage was decreased in the course of the study, the ERI went
lower by the administration of ferric citrate in spite of that initial dosage of ESA and ERI
were higher than other subjects group.

Conclusions: Decreasing ESA dosage might increase serum ferritin level under the
administration of ferric citrate with improving ERI.

Funding: Pharmaceutical Company Support - TORII PHARMACEUTICAL CO.

FR-OR016

Triferic Maintains Hemoglobin and Iron Balance Long Term: Open-Label
Phase 111 Extension Studies Carrie D. Guss, Raymond D. Pratt, Ajay Gupta,
Vivian H. Lin. R&D, Rockwell Medical Inc., Wixom, MI.

Background: The objective of the Phase 3 extension studies was to confirm the
safety of Triferic administered via dialysate for up to 18 months of treatment and to assess
hemoglobin and iron status.

Methods: Patients who completed the Phase 3 randomized controlled treatment studies
(RCT) could continue in the open-label (OL) extension studies for up to 18 months of
combined participation. In the OL extensions, patients received ESA according to their site
protocol and IV iron could be administered for presumed development of iron deficiency.

Results: Approximately 70% of patients completed the pivotal RCT and enrolled in
the OL extension, providing a total of 412 patient-years of exposure to Triferic. Triferic
reliably administered iron with each hemodialysis treatment. The average pre-HD to
post-HD increment in serum total iron concentration was 96.2 + 44.20 mg/dL. Chronic
administration of Triferic maintained Hgb levels within the target range of 9.5 to 11.5 g/
dL during the study. ESA requirements and CHr also remained stable from study baseline
throughout the study. Pre-dialysis serum iron values were maintained at baseline levels.
Serum ferritin concentrations declined from 372.8 + 236.78 mg/L at OL study entry to
305.2+219.36 mg/L at End of Treatment (EoT). Fewer patients who had received Triferic
in the RCT studies required supplemental IV iron (48%) than patients who had received
placebo (58%). OL long term safety was similar to the RCT results. The most frequent AE
was procedural hypotension, occurring in 34.8% of patients. When adjusted for exposure,
the rates of adverse events in the OL study were similar to those observed in the RCT.

Conclusions: Triferic administered long term (up to 18 months) reliably delivered
iron with every treatment. Triferic administered via dialysate maintained Hgb while not
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increasing iron stores or increasing ESA doses. The safety profile was similar to that
observed in the pivotal Phase 3 RCT studies. No anaphylaxis was observed in over 45,000
individual doses administered in this program.

Funding: Pharmaceutical Company Support - Rockwell Medical Inc.

FR-ORO017

Longer Sustained Reduction of Serum Hepcidin Level (Hep) During the
Treatment of Anemia with Epoetin Beta Pegol (CERA) as Compared to
Epoetin Beta (rEPO) in Predialysis Stage-5 CKD Patients Yusuke Kuroki,'
Koji Mitsuiki,' Yuko Yoshida,' Hokuto Arase,' Kaneyasu Nakagawa,' Hideki
Yotsueda,' Hideki N. Hirakata,' Naohisa Tomosugi.> 'Nephrology & Dialysis
Center, Fukuoka Red Cross Hospital, Fukuoka, Japan, *°Kanazawa Medical Univ.

Background: Efficient iron utilization is required in ESA-induced erythropoiesis in
CKD patients, Hep being a key factor to modulate iron turn-over in this situation. In the
present study, changes in Hep and the related iron markers were examined before and
after CERA administration in comparison with rEPO in pre-dialysis ESA-naive stage 5
CKD patients.

Methods: Twenty-three patients were subjected to the study; age 70+13 [SD] y/o,
m/f=15/8, DM/nonDM=10/13, eGFR 14+5 ml/min/1.73m? Hb 9.7+1.1 g/dl. They were
assigned randomly to 2 groups, being treated with either rEPO (n=13) or CERA (n=10).
Their baseline data were as follows; Hb 9.8 + 0.9 (tEPO) vs. 9.6 + 1.3 (CERA) g/dl, serum
iron (SFe) 75 £ 25 vs. 77 + 17 mg/dl, TSAT 28 + 8 vs. 31 + 9 %, ferritin 129 + 117 vs.
173 £ 91 ng/ml, albumin 3.7+ 0.5 vs. 3.6 = 0.6 g/dl, IL-6 3.2 £ 2.8 vs. 3.8 £ 2.3 pg/ml, hs
CRP 1038 +2539 vs. 1730 + 4191ng/ml, and Hep 34 + 19 vs. 52 + 29 ng/ml, respectively.
ESA was given in the morning, SFe and Hep were measured before and on the 2nd, 4th,
7th, 14th and 28th day. On the first day, circadian variation of SFe and Hep was evaluated.
Hematological parameters, TSAT and ferritin were measured before and on the 28th day.

Results: Hep level was highest at 3 pm on the first day. Hb rose significantly in both
group in associated with steep decrease in Hep in rEPO, being 34+19 to 7.7+8.5, and
was returned to the baseline in 14 days. In CERA, Hep reduction was also observed but
the trend was mild from 52429 to 27+17 ng/ml on the 14th days. The decrease in Hep
correlated significantly with the increase in reticulocyte production index, a marker of
erythropoietic output, in all patients (r=0.66, p<0.01). These changes were associated with
the significant decrease in SFe.

Conclusions: CERA has a sustained suppressive effect on Hep, which might contribute
to its longer erythropoietic activity via enhancing iron utilization.

FR-ORO018

Clinical Pharmacology, Efficacy, and Safety of the Anti-Hepcidin Spiegelmer
Lexaptepid Pegol Iain C. Macdougall,' Enric Vilar,> Helmut Reichel,® Joachim
H. Beige,* Leela Goldstein,' Frank Schwobel,® Luciana Summo,® Kai Riecke.’
'Dpt. of Renal Medicine, King'’s College Hospital, London, United Kingdom,
’Lister Hospital, Stevenage, United Kingdom, *Nephrological Center Villingen
Schwenningen, Germany; *Hospital St. Georg, Leipzig, Germany; "NOXXON
Pharma AG, Berlin, Germany.

Background: Elevated hepcidin is frequent in hemodialysis patients and contributes to
ESA-resistant anemia. Inhibiting hepcidin may therefore reduce resistance to ESA therapy
and improve anemia. The anti-hepcidin L-RNA-Aptamer (Spiegelmer®) lexaptepid pegol
binds and inactivates hepcidin and is in development for treatment of anemia.

Methods: We studied the pharmacological effects on iron metabolism, on anemia,
and the safety of lexaptepid in 109 healthy subjects and patients with myeloma/lymphoma
or on hemodialysis. A trial in dialysis patients with functional iron deficiency is ongoing.

Results: Lexaptepid increased iron concentrations and prevented the serum iron
decrease after endotoxin challenge in healthy subjects. In patients with myeloma /
lymphoma and functional iron deficiency, 2 doses/week of lexaptepid over 1 month
increased hemoglobin by *1 g/dL in patients with low reticulocyte Hb and high soluble
transferrin receptor. In ESA-hyporesponsive dialysis patients, cross-over comparison with
placebo showed increases in serum iron concentrations following lexaptepid administration,
consistent with its anti-hepcidin action.
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The recruitment of hemodialysis patients for twice weekly treatment with lexaptepid
for one month is ongoing in a randomized controlled trial. Lexaptepid was well tolerated
by healthy subjects and patients.

Conclusions: Lexaptepid was safe and well tolerated and showed pharmacodynamic
activity in healthy subjects and ESA-hyporesponsive dialysis patients as well as signs of
efficacy in anemic cancer patients with functional iron deficiency.

FR-OR019

Neutrophil Gelatinase-Associated Lipocalin (NGAL) Is Associated with Iron
Status in Anemic Patients with Chronic Kidney Disease Min Jung Kim,'
11 Young Kim,' Soo Bong Lee,' Joo Hui Kim,' Dong Won Lee,' Su Min Park,?
Jong Man Park,? Woo Jin Jung,” Sang Heon Song,” Eun Young Seong,’ Harin
Rhee,? Thm Soo Kwak.? !Internal Medicine, Pusan National Univ Yangsan
Hospital, Yangsan, Republic of Korea; ’Internal Medicine, Pusan National
Univ Hospital, Busan, Republic of Korea.

Background: Iron deficiency anemia is common in patients with chronic kidney disease
(CKD). Neutrophil gelatinase-associated lipocalin (NGAL) is known as a biomarker of
acute kidney injury and predictor of the progression of CKD. In addition, recent studies
have shown that NGAL is associated with iron metabolism by binding siderophores, small
molecules containing iron. We investigated whether serum NGAL levels is associated with
iron status in CKD patients with anemia.

Methods: This study included 257 CKD patients [estimated glomerular filtration rate
(eGFR) < 60 ml/min/1.73m?] who had anemia at the time of study enroll (hemoglobin
levels < 13.0 g/dl in males and < 12.0 g/dl in females). The associations between serum
NGAL and iron status [iron, total iron binding capacity, ferritin, transferrin saturation
(TSAT)], eGFR, albumin, uric acid, lipid profile, calcium, phosphate, and C-reactive
protein (CRP) were assessed.

Results: The CKD patients with TSAT < 30 % had lower serum NGAL values than
those with TSAT > 30% (274.9 £ 228.3 vs. 394.7 £ 232.2 ng/ml). In univariate analysis,
serum NGAL correlated with eGFR (r =-0.367, P < 0.001), CRP (r = 0.253, P < 0.001),
TSAT (r=0.296, P <0.001), and ferritin (r = 0.259, P < 0.001). In multivariate regression
analysis, TSAT (B = 0.370, P < 0.001) was independently associated with serum NGAL
in addition to CRP (B = 0.268, P < 0.001) and eGFR (p = -0.365, P < 0.001). However,
ferritin lost its association with serum NGAL (B = 0.093, P = 0.132).

Conclusions: This study suggests serum NGAL is associated with iron status in anemic
patients with CKD. Further studies are needed to demonstrate the role of NGAL in the
assessment of iron deficiency and in the management of iron therapy for CKD patients.

FR-OR020

Safety and Hemoglobin Effect of Sotatercept, Administered Intravenously
and Subcutaneously, for Maintenance of Hemoglobin in Hemodialysis
Subjects: Interim Analysis of a Phase 2 Study Frank Dellanna,' Francisco
Maduell,> Joan Fort,®> Xavier Warling,* Hem N. Singh,® William T. Smith.?
'DaVita Nephrology, Duesseldorf, Germany, *Hospital Clinic of Barcelona,
Barcelona, Spain; *Vall d’Hebron Univ Hospital, Barcelona, Spain, *Citadelle
Regional Hospital Center, Liege, Belgium, *Celgene Corporation, Warren, NJ.

Background: An ongoing randomized study is evaluating intravenous (IV) and
subcutaneous (SC) sotatercept, an ActRIIA-IgG1 fusion protein ligand trap, for maintenance
of hemoglobin (Hb) after switching from a prior erythropoietin-stimulating agent (ESA)
in end-stage kidney disease (ESKD) subjects on hemodialysis (HD).

Methods: In part 1 of a 2-part phase 2 study, ESA-responsive ESKD/HD subjects
with Hb between 10 and 12 g/dL were switched from ESA and randomized to open-label
sotatercept (IV: 0.1 and 0.2 mg/kg; SC: 0.13 and 0.26 mg/kg) given every 14 days for up
to 8 doses; a third dose group level of IV and SC is enrolling. Pharmacokinetic, safety,
tolerability, and Hb effect were assessed. Intrasubject dose escalation was not permitted.
Treatment failures (Hb <9 g/dL) were rescued with ESA or transfusion.

Results: Among subjects receiving sotatercept (N=30; IV: 0.1 mg/kg [n=7], 0.2 mg/
kg [n=8]; SC: 0.13 mg/kg [n=7], 0.26 mg/kg [n=8]), *1 adverse event (AE) occurred in
100%, 67%, 57%, and 57%, respectively. Serious AEs occurred only in the IV 0.1 mg/kg
group (29%). AEs were mostly mild/moderate, unrelated to study drug, relatively similar
between groups, and generally consistent with subject medical histories. No dose- or
route-dependent changes were seen in home blood pressure (BP); no injection site or
hypersensitivity reactions were observed. At the end of the 99-day treatment phase, mean
change from baseline Hb was -0.5 g/dL (IV 0.1 mg/kg), 0.3 g/dL (IV 0.2 mg/kg), -0.3 g/dL
(SC 0.13 mg/kg), and -0.3 g/dL (SC 0.26 mg/kg); 57%, 13%, 43%, and 13% experienced
treatment failure requiring rescue, respectively. In the IV 0.2 mg/kg group, 3 subjects
discontinued after the first dose.

Conclusions: IV and SC sotatercept demonstrated acceptable safety in ESKD/HD,
with no dose- or route-dependent effects on home BP. Enrollment in the highest dose
group is ongoing.

Funding: Pharmaceutical Company Support - Study was sponsored by Celgene
Corporation.
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FR-OR021

The Role of Activin in the CKD-MBD Keith A. Hruska,' Toshifumi Sugatani,’
OlgaA. Agapova,' Yifu Fang,' Hartmut H. Malluche.? !Pediatrics, Nephrology,
Washington Univ School of Medicine, Saint Louis, MO, *Medicine, Nephrology,
Univ of Kentucky, Lexington, KY.

Background: At its inception, the CKD-MBD consists of vascular calcification, an
osteodystrophy, decreased aklotho and stimulation of skeletal osteocyte FGF23 secretion.
‘We have shown that inhibition of activin signaling through the activin type 2A receptor
(ActRIIA), induced by CKD inhibits vascular calcification. Here, the other components
of the CKD-MBD are analyzed.

Methods: CKD with hyperphosphatemia and 60% reduction in GFR (CKD-3) was
induced at 14 weeks of age in our /d/r-/- high fat fed model of vascular calcification. Some
CKD mice were treated with RAP-011 (a type 2 activin receptor, ActRIIA, ligand trap).
Skeletal histomorphometry and microCT imaging, renal klotho levels, serum chemistries and
FGF23 and PTH levels were measured. Activin klotho and ActRIIA levels were measured
by elisa, RT-PCR, westerns and THC.

Results: Activin levels in the circulation were 10 fold elevated. The /dlr-/- high fat
fed model harbors a low turnover osteopenic osteodystrophy that was converted by CKD-
3 to a high turnover state characterized by PTH levels of 430pg/ml (7 fold elevated),
hyperphosphatemia, increased osteoblast numbers,and surfaces, increased osteoclast
numbers and eroded surfaces, increased bone formation rates (BFR) but a significant
decrease in BFR/osteoblast. CKD-3 decreased renal tubular klotho levels and produced
marked (10 fold) elevations in FGF23 levels. Inhibiting activin by an ActRIIA ligand
trap surprisingly reduced osteoblast number and surfaces, decreased BFR but increased
BFR/osteoblast thereby preserving MAR. RAP-011 decreased osteoclast numbers
and eroded surfaces. MicroCT imaging showed that RAP-011 increased cortical bone
thickness and cortical bone area compared to CKD-3. RAP-011 treatment did not affect
hyperphosphatemia, PTH levels or FGF23 levels. Inhibiting activin signaling increased
renal tubular klotho levels.

Conclusions: Activin is a critical factor in the pathogenesis of the CKD-MBD causing
aklotho deficiency, vascular and skeletal disease, and surprisingly playing a key role in the
osteoblast dysfunction of CKD heretofore attributed solely to PTH and FGF23.

Funding: NIDDK Support, Pharmaceutical Company Support - Celgene

FR-OR022

Increase in Trabecular Bone Volume by Inhibition of GSK-3f in Uremic
Mice Narihito Tatsumoto,'? Masaki Arioka,”> Shunsuke Yamada,' Masanori
Tokumoto,* Kazuhiko Tsuruya,'? Takanari Kitazono,' Toshiyuki Sasaguri.’
!Dept of Medicine and Clinical Science, Graduate School of Medical Sciences,
Kyushu Univ, Fukuoka, Japan; *Dept of Clinical Pharmacology, Faculty of
Medical Sciences, Kyushu Univ, Fukuoka, Japan; *Dept of Integrated Therapy
for Chronic Kidney Disease, Graduate School of Medical Sciences, Kyushu Univ,
Fukuoka, Japan, *Dept of Medicine, Fukuoka Dental College, Fukuoka, Japan.

Background: Bone fracture increases the risk of hospitalization and mortality in
patients with chronic kidney disease (CKD). Bone volume is closely related to the risk of
fracture in CKD. Studies have shown that inhibition of glycogen synthase kinase (GSK)-38,
a critical component of Wnt/B-catenin signaling pathway, increases bone volume through
accumulation of B-catenin. However, it remains unknown whether inhibition of GSK-3f
increases bone volume in uremia.

Methods: The present in vivo study was performed to determine whether inhibition
of GSK-3p could increase bone volume in adenine-induced CKD mice. Wild type mice
were divided into three groups. One group was fed a control diet (CNT) and the other two
groups were fed a diet containing 0.2% adenine with or without lithium chloride (LiCl),
a GSK-3 inhibitor; CKD and CKD-LiCl group. GSK-3f heterozygous knockout mice
were also fed a diet containing 0.2% adenine (CKD-GSK-3p""). Bone and blood samples
were collected after 6 weeks and trabecular (Tb) and cortical (Ct) bone were analyzed by
micro-computed tomography.

Results: CKD mice developed azotemia, hyperphosphatemia, and secondary
hyperparathyroidism, followed by a decrease in Ct bone thickness and no change in Tb
bone volume after 6 weeks. Treatment with LiCl increased Tb bone volume, accompanied
by polyuria and polydipsia. Tb bone volume increased in CKD-GSK-33"" mice compared
with CNT and CKD mice. There were no significant differences in kidney function,
hyperphosphatemia, hyperparathyroidism, and Ct bone thickness among three CKD groups.

Conclusions: Inhibition of GSK-3f increased Tb bone volume in adenine-induced
uremic mice.
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FR-OR023

Sclerostin Knock-Out Protects from Uremia-Induced Cortical Bone Loss

in a Murine Model of Chronic Renal Failure Daniel Cejka,' Diego Michael
Parada Rodriguez,' Stefanie Pichler,' Rodrig Marculescu,’ Ina Kramer,? Michaela
Kneissel,> Thomas Gross,* Andreas G. Reisinger,’ Dieter Pahr,* Marie-Claude M.

Faugere,* Martin Haas,! Hartmut H. Malluche.* 'Div of Nephrology & Dialysis,

Dept of Medicine 11, Medical Univ Vienna, Vienna, Austria; *Musculoskeletal
Disease Area, Novartis Insts for BioMedical Research, Basel, Switzerland; 3Inst
of Lightweight Design and Structural Biomechanics, Vienna Univ of Technology,

Vienna, Austria; *Div of Nephrology, Bone and Mineral Metabolism, Dept of
Internal Medicine, Univ of Kentucky, Lexington, KY; *Dept of Laboratory
Medicine, Medical Univ Vienna, Vienna, Austria.

Background: Renal osteodystrophy (ROD) affects the majority of patients with
advanced chronic kidney disease (CKD) and is characterized by progressive bone loss.
This study evaluates the effects of sclerostin-knock-out on bone in a murine model of CKD.

Methods: Severe CKD was surgically induced in sclerostin-knock-out-mice (SOST-
KO-CKD) and wild-type (WT-CKD). Mice with normal kidney function serve as controls
(SOST-KO-CTRL, WT-CTRL). After 3 months of CKD, blood was drawn and vertebrae
and tibia were collected for histomorphometric and uCT analyses.

Results: Cortical thickness (Ct.Th) of the tibia was significantly higher in sost-ko-CKD
mice compared to wt-CKD mice (p<0.001). WT-CKD mice had lower Ct.Th compared
to WT-CTRL (p<0.05), whereas no significant differences in Ct.Th were found between
SOST-KO-CKD and SOST-KO-CTRL groups. Compared to WT-CKD mice, SOST-KO-
CKD animals had higher trabecular number (p<0.001) and trabecular thickness (p<0.001)
and lower trabecular separation (p<0.001). Mineral density of trabecular bone was
higher (p<0.001) in SOST-KO-CKD mice compared to WT-CKD animals. In the lumbar
vertebrae, bone volume/tissue volume was higher in SOST-KO-CKD mice compared to
the WT-CKD group (p<0.001). Osteoid maturation time and mineralization lag time were
not influenced by SOST-KO.

Conclusions: Sclerostin knock-out leads to increased bone mass and improved
microarchitecture but does not alter osteoid mineralization in a murine model of CKD.
Inhibition of sclerostin may be a promising approach to prevent bone loss in CKD.

Funding: Clinical Revenue Support

FR-OR024

Bone Health in Incident Renal Transplant Recipients: A Prospective Bone
Biopsy Study Pieter Evenepoel,' Geert J. Behets,? Liesbeth Viaene,' Patrick
C. D’Haese.? 'Immunology and Microbiology, Catholic Univ Leuven, Leuven,
Belgium, *Pathophysiology, Univ of Antwerp, Antwerp, Belgium.

Background: Renal transplant recipients are at increased risk of fracture especially
in the early post-transplant period. A better knowledge of the pathophysiology of post-
transplant bone disease may open perspectives for targeted therapy. More specifically
the role of immunosuppressive drugs, persistent hyperparathyroidism and inflammation
needs to be elucidated. Bone histomorphometry is the gold standard to assess bone health.

Methods: Patients with paired bone biopsies at time of transplantation and 1 year,
enrolled in an ongoing study that aims to unravel the natural history of CKD-MBD after
transplantation (NCT01886950), were included in the present interim analysis (n=36, 29
males, age 54 + 13 yrs). Maintenance immunosuppression consisted of steroids, a calcineurin
inhibitor and mycophenolate mofetil. Mean cumulative methylprednisolone dose was 1.7
+ 0.7 g/d. None of the subjects had current or prior exposure to anti-resorptive agents.

Results: Histomorphometric parameters determined at baseline did not (or at best
poorly) correlate with parameters determined at | year. Static parameters of bone formation
(Ob.Pm/T.Pm (%): 0.6 [0.0 -3.7] vs 1.9 [0.0—4.0]) and resorption (EPm/B.Pm (%) 2.1 [0.1-
4.3]vs 4.7 3.3 = 8.1]; Oc.Pm/T.Pm (%): 0.0 [0.0 - 0.6] vs 0.9 [0.0 — 1.4]) decreased after
transplantation. Inter-individual variation, however, was substantial, and significance was
reached for bone resorption and osteoclast perimeter only. Circulating levels of TRAPSb,
a biomarker of osteoclast activity, changed accordingly (3.0 [2.0 -4.8] vs 4.7 [3.0- 7.1]
U/L, p=0.003). Correlation statistics showed a significant correlation between change of
EPm/B.Pm and TRAPSb over time. Trabecular bone loss during the study period was
minimal. Cumulative steroid dose, but not PTH level was identified as a significant correlate.

Conclusions: Our data confirm a reduction of bone activity early after transplantation.
Additional studies are required to further define underlying pathophysiological mechanisms.
Trabecular bone loss in contemporaneous transplantation is minimal, most probably as a
consequence of steroid minimization.

FR-OR025

Chronic Kidney Disease Is Associated with Progressive Increase in
Arterial Stiffness and Bone Loss Over 1 Year Rathika Krishnasamy,"*3
Nicole M. Isbel,'?> David W. Johnson,"? Tony Stanton,* David Mudge,'* Scott
B. Campbell,'? Sven-Jean Tan,’ Nigel David Toussaint,” Carmel M. Hawley.'?
ISchool of Medicine, The Univ of Queensland, Brisbane, Australia; *Dept
of Nephrology, Princess Alexandra Hospital, Brisbane, Australia; *Dept of
Nephrology, Nambour General Hospital, Brisbane, Australia; *Cardiovascular
Imaging Research Group, The Univ of Queensland, Brisbane, Australia, *Dept
of Nephrology, The Royal Melbourne Hospital, Melbourne, Australia.

Background: To assess changes in arterial stiffness, bone structure and markers in
stage 4/5 chronic kidney disease (CKD) compared with healthy controls.
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Methods: In this prospective, single-centre, observational study, bone indices using
peripheral quantitative computed tomography (pQCT) [cortical bone mineral density
(cBMD), trabecular bone mineral density (tBMD), strength-strain index (SSI), bone mineral
content (BMC) and cortical cross-sectional area (cCSA)], arterial stiffness [pulse wave
velocity (PWV)] and bone markers including plasma intact fibroblast growth factor-23
(FGF23) and soluble a-klotho (sKl)were compared between CKD stage 4/5 and controls
at baseline and 12 months (12m).

Results: Forty CKD [mean estimated glomerular filtration rate (¢GFR):19.54+6.7mL/
min/1.73m?] and 42 controls (eGFR:88.6+12.9mL/min/1.73m?) completed follow-up.
At baseline, CKD subjects had lower cBMD (p=0.04), higher aortic PWV (p=0.047)
and FGF23 (p=0.001) compared to controls. Lower baseline cBMD independently
correlated with higher PWV (f=-0.51,p<0.001) in the CKD group. At 12m, CKD subjects
had a significant decline in cBMD (-0.87%,p=0.01), tBMD (-1.70%,p=0.03), BMC
(-2.60%,p<0.001), cCSA (-1.62%,p=0.01) and SSI (-3.79%,p=0.02) and an increase in
PWYV by 1.3m/s (16.7%,p<0.001). Serum phosphate, calcium, parathyroid hormone and
sK1 did not significantly change over 12m. FGF23 levels increased [240.6(141.9-1129.8)
10 396.8(160.3-997.7),p=0.001] and was independently associated with changes in cBMD
and PWV. Bone and vascular parameters remained unchanged in controls.

Conclusions: CKD was associated with significant losses of bone structure and greater
increases in arterial stiffness and FGF23 levels over 12 months.

Funding: Pharmaceutical Company Support - Shire Australia, Private Foundation
Support, Clinical Revenue Support

FR-OR026

Vascular Calcification Is Mediated by ERK-Dependent Upregulation of Pit1
via Racl/NADPH/MR Activity Victor Manuel Barrientos,' Néstor Abarzua,'
Diego Varela,' Rodrigo Alzamora, Luis F. Michea."? 'ICBM, Univ de Chile,
Chile; *Millenium Inst on Immunology and Immunotherapy, Chile.

Background: Vascular calcification (VC) is a mayor mortality risk factor in patients
with chronic kidney disease. During VC, vascular smooth muscle cells (VSMC) of the
tunica media transdifferentiate into osteoblast-like cells. High extracellular phosphate (HP)
promotes VC through the induction of the sodium-dependent phosphate cotransporter (Pit1)
activity, increased NADPH oxidase activity (Nox1) and the expression of osteochondrogenic
factors (OCF). Recent studies indicate that antagonists of the mineralocorticoid receptor
(MR) ameliorate/prevent experimental VC and arteriosclerosis in mice. The small GTPase
Racl modulates MR and Nox activity in VSMC. However, the role of Racl on vascular
calcification remains unknown. We hypothesize that in VSMC, HP activates MR via Racl
leading to induction of Nox and ERK /2 activity, promoting VC.

Methods: Effects of HP on VC (Alizarin red staining) and OCF gene induction (RT-
qPCR) were evaluated in rat aortic VSMC (A7r5). Inhibitors of Racl (NSC23766), MR
(spironolactone) and Nox 1 (apocynin) were used to determine signaling pathways involved
in the activation of ERK caused by HP. Nox activity was determined using the Hyper
H,0, Biosensor. A7r5 cells were stimulated with HP, HP+NCS23766 or HP+apocynin
to determine the role of Racl and MR on HP-induced H,O, production. n=4-5 per group.

Results: HP increased Pit] mRNA, OCF mRNA (cbfal and Sox9) and Nox1 mRNA
(p<0.05 vs. normal phosphate (NP)) and caused mineralization. Aldosterone (100nM)
potentiated the effect of HP on mineralization and gene expression (p<0.05). Incubation in
the presence of spironolactone (10uM) prevented all the effects of aldosterone. Inhibition
of Racl and NADPH oxidase activity prevented HP-induced H,O, production (2.6% NP;
25% HP; 1.8 % HP+NSC at 20 min of stimuli;p<0.05 vs. HP). The presence of Racl or
MR antagonists in culture medium suppressed HP-induced activation of ERK (2.7 times
at 10 min;p<0.05 vs. 0 min).

Conclusions: We conclude that high phosphate-dependent calcification is mediated by
ERK-dependent upregulation of Pit1 via Racl/NADPH/MR activity. Funding: FONDECYT
1130550, IMII P09-016-F.

Funding: Government Support - Non-U.S.

FR-OR027

Inhibition of Wnt Signaling and Matrix Metalloproteinases Attenuates
Calcium and Phosphate Induced Calcifications in Vascular Smooth
Muscle Cells Uwe Querfeld,'? Veronika Bobb,? Christian Freise.? !Pediatric
Nephrology, Charité, Berlin, Germany, *Center for Cardiovascular Research,
Charité, Berlin, Germany.

Background: The trans-differentiation of vascular smooth muscle cells (VSMC) into an
osteoblast-like phenotype and matrix remodeling are essential in the pathognesis of vascular
calcifications in patients with chronic kidney disease (CKD). We have previously shown
that the matrix metalloproteinases (MMP)-2 and -9 facilitate VSMC calcifications and,
vice versa, their inhibition attenuates this process [1]. We studied the effects of calcifying
conditions, recombinant MMPs and MMP-inhibitors on signal transduction in VSMC.

Methods: Mimicking the disturbed mineral balance during CKD, the trans-
differentiation/calcification of murine VSMC was induced by a calcification medium (CM)
containing elevated concentrations of calcium and phosphorus (Ca/P). MMP activities were
modulated by recombinant MMP-2 or -9 and selective MMP inhibitors. Wnt activation was
induced by a recombinant Wnt agonist and assessed in reporter plasmid (pGL4.49[luc2P/
TCF-LEF RE/Hygro]) transfected VSMC. MMP-secretions and mRNA expressions were
determined by substrate assays and qPCR, respectively.

Results: CM-induced calcifications in VSMC were accompanied by enhanced
Whnt-signaling. Even under normal culture conditions, Wnt activation with a Wnt agonist
induced VSMC calcifications associated with enhanced mRNA expression and secretion of
MMP-2/-9. These Wnt-mediated effects were inhibited by MMP-2/-9 inhibitors. Treatment
of VSMC with recombinant MMP-2/-9 induced a time-delayed Wnt-activation after 72h.
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Conclusions: Enhanced levels of Ca/P induce Wnt-activation in VSMC, resulting in
enhanced production of MMP-2/-9 which further promotes VSMC calcification. These
results confirm clinical studies showing upregulations of MMP-2/-9 in experimental uremia
[1] and in arteries of patients with CKD [2]. The therapeutic potential of MMP- or Wnt-
inhibitors in the prevention of vascular calcification should be further explored in animal
models of CKD-associated arteriosclerosis. [1] JASN 25: 2014 (SA-OR062, p.95A; TH-
POS555, p.233A; FR-PO833, p.562A) [2] Chung A. et al, Circulation 120, 792-801 (2009).

FR-OR028

Calciphylaxis Is Characterized by Vitamin K Deficiency and Impaired
Matrix Gla Protein Carboxylation Sagar U. Nigwekar,' Rajeev Malhotra,'
Julia Beth Wenger,' Sarah Booth,? Ravi . Thadhani.! 'Massachusetts General
Hospital; *Tufts Univ.

Background: Calciphylaxis, a dermal arteriolar calcification disorder linked with
high mortality, has unclear pathogenesis. We investigated vitamin K metabolism and its
effects on vitamin K dependent carboxylation of calcification inhibitor, Matrix Gla Protein
(MGP), in calciphylaxis patients.

Methods: We prospectively recruited 20 ESRD patients with biopsy-confirmed
calciphylaxis and obtained plasma samples and clinical information at the time of
calciphylaxis diagnosis. Plasma samples and clinical information were also obtained from
20 controls (ESRD patients without calciphylaxis) matched to cases by age, sex, race, and
warfarin status. Plasma levels of Proteins Induced by Vitamin K Absence (PIVKA-II) a
sensitive measure of vitamin K deficiency, carboxylated MGP (c-MGP), and uncarboxylated
MGP (uc-MGP) were measured using ELISA assays. MGP carboxylation status was derived
by calculating c-MGP/uc-MGP ratio (MGP ratio). Prevalence of vitamin K deficiency
(defined by PIVKA-II level *2 ng/mL) was compared between cases and controls using
Chi-square analysis. MGP ratios were compared between cases and controls using a Mann
Whitney U test and multivariable linear regression.

Results: Prevalence of vitamin K deficiency was higher in cases compared to controls
(90% vs. 50%, P=0.006) including in patients not on warfarin/vitamin K antagonist therapy
(83% vs. 35%, P=0.014). Median MGP ratio was lower in cases compared to controls
(1.29 vs. 2.42, p=0.001) including in patients not on warfarin (1.64 vs. 2.98, p <0.001).
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In multivariable analyses adjusted for clinical characteristics, vitamin K deficiency
was associated with a 48% reduced MGP ratio (P=0.004).

Conclusions: High prevalence of vitamin K deficiency and its potential impact on MGP
carboxylation in calciphylaxis call for a therapeutic trial of vitamin K supplementation in
calciphylaxis.

Funding: Private Foundation Support
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Dialysis with Medium Cut-Off (MCO) Filters Reduces In Vitro Calcification
of Human VSMC: Lessons from a Randomized Clinical Trial Daniel Zickler,'
Markus Storr,® Matthias Girndt,2 Roman Fiedler,? Kevin Willy,' Ralf Schindler.'
'Dept of Nephrology and Internal Intensive Care Medicine, Charité Univ
Medicine, Berlin; *Dept of Internal Medicine II, Martin-Luther-Univ, Halle;
SResearch & Development, Gambro Dialysatoren GmbH, Hechingen.

Background: Vascular calcification is increased in CKD patients, partly caused
by insufficient removal of inflammatory proteins with conventional dialysis filters. We
assessed whether dialysis with MCO filters, which allow elimination of middle-sized
inflammatory proteins with only limited permeability for albumine, influences vascular
calcification in vitro.

Methods: 50 patients were dialysed in a randomized controlled clinical “first-in-man”
trial with a MCO and a Highfluxfilter for four weeks in a randomized order. To test for
longterm effects the patients were continued on their filter for eight more weeks. After each
phase serum samples were drawn. In human VSMC calcification was induced and serum
samples were added. After 7-12 days in vitro calcification was assessed via Alizarin red
and Alkaline phosphatase assays and normalized to WST-8.
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Results: Calcification in VSMC incubated with serum drawn after MCO dialysis was
reduced compared to Highflux serum. Serum from patients, who started on a Highflux
membrane showed a 35 % reduction (p<0,0001) of alizarin red staining after 4 weeks and
a49% (p<0,0001)reduction after 12 weeks of MCO dialysis. Alkaline phosphatase showed
a 23% reduction after 4 weeks and a 32% reduction after 12 weeks MCO. Accordingly,
serum from patients, who started on MCO showed an increase of calcification after switch
to highflux dialysis.
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Conclusions: Dialysis of with MCO filter reduces in vitro vascular calcification. Our
results encourage further investigation of the use of MCO filters in chronic dialysis patients
with assessment of radiologic signs of vascular calcification and hard clinical end points.

Funding: Pharmaceutical Company Support - Gambro GmbH, Government Support—
Non-U.S.

FR-OR030

First Experience with a Novel Inhibitor of Vascular Calcification (SNF472)
in Healthy Volunteers and ESRD Patients on Hemodialysis Joan Perello,
Carolina Salcedo, Pieter H. Joubert, Ana-Zeralda Canals, Miquel D. Ferrer.
Sanifit, Palma, Spain.

Background: SNF472, an intravenous (i.v.) formulation of myo-inositol
hexaphosphate, is being developed for treating calciphylaxis and for preventing vascular
calcification progression in patients with end-stage renal disease on hemodialysis. It
selectively inhibits the final common pathway in the etiology of vascular calcification, the
formation and growth of hydroxyapatite (HAP) crystals. Non-clinical investigations showed
adequate evidence of efficacy and safety to warrant a first study in humans.

Methods: A double-blind, randomized, phase 1 clinical trial was performed in two
cohorts of 8 male healthy volunteers (HV) and one cohort of 8 hemodialysis (HD) patients.
Single ascending doses of 0.5, 5, 9 and 12.5 mg/kg of SNF472 were administered through
4-hour i.v. infusion to HV into a forearm vein. HD patients received a single i.v. dose of
9 mg/kg through the dialysis tubing before the filter during the 4 hours of dialysis. Safety
parameters, including extensive ECG monitoring, were recorded. Blood samples were
obtained up to 24h for safety and pharmacokinetics. A PD (pharmacodynamics) assay was
used to assess the potential of ex vivo formation of HAP crystals.

Results: SNF472 was well tolerated and no systemic adverse events were observed.
Several HV reported irritation at the infusion site. This effect was concentration-dependent
(not dose-dependent). In HD patients SNF 472 is diluted >500-fold in the dialysis system
before reaching the patient and no local irritation occurred. No effects were seen in
safety parameters, including ECG. lonized calcium was slightly below the lower limit of
normal in HV at 12.5 mg/kg. The 5, 9 and 12.5 mg/kg doses produced measurable plasma
concentrations above the anticipated EC50 (SuM) and showed a 70-80% reduction in
the ex vivo HAP crystal formation PD assay. HD patients had similar SNF472 plasma
concentrations (suggesting low SNF472 clearance through the dialysis membrane) and
PD effects to HV. Plasma ionized calcium levels were stable.

Conclusions: The data available suggests a favourable benefit/risk ratio of SNF472 and
supports further studies in the target population. Supported by RETOS COLABORACION
RTC-2014-2460-1.

Funding: Pharmaceutical Company Support - Laboratoris Sanifit, Government
Support - Non-U.S.
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Use of Peritoneal Dialysis (PD) Before and After the Bundled Prospective
Payment System (PPS) Richard Hirth,' Tammie A. Nahra,! Adam S. Wilk,'
Marc Turenne,? Jonathan H. Segal,! John Wheeler,! Kathryn Sleeman,' Wei
Zhang.! 'UM-KECC, Univ of Michigan, Ann Arbor, MI; *Arbor Research
Collaborative for Health, Ann Arbor, MI.

Background: PD rates steadily eroded prior to the PPS. Because the PPS bundles
injectable drugs, which are used less in PD relative to hemodialysis (HD) while paying the
same rate for PD and HD, the PPS increases the incentive to provide PD. PD rates began
to rise in anticipation of the PPS and continued to rise after its implementation. This study
extends these early observations to include 4 years under the PPS and examines whether
the PD supply shortages of 2014 impacted the growth of PD.
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Methods: We used Medicare claims to examine trends in % of patient-months with
PD during 2007-2014, for patients incident during the current year, prior year and 2 years
prior. The study period includes 3 pre-PPS years (2007-09), a transition year when the PPS
was anticipated but not yet implemented (2010) and the first 4 years of the PPS (2011-14).

Results: PD continued to increase as a % of patient-months through the transition and
post-bundle period. Initial increases occurred in the current and prior year cohorts with a
trailing increase in the *2 year cohort, reaching 10.7%, 11.9% and 7.4%, respectively by
2014 (vs. 6.0%, 7.1% and 6.1% in 2007). Growth stalled in the current year cohort during
2014, coincident with PD supply shortages.
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Conclusions: PD use continued to increase under the PPS and is now reflected in
increases among patients incident *2 years prior, suggesting that the initial increases among
newer patients are translating into longer-term modality tenure. PD fluid shortages are
coincident with a stalling of growth among patients incident in 2014. Monitoring modality
trends among the 2014 incident cohort will help determine whether those patients eventually
started PD after shortages eased or if their rates never catch up.

Funding: Other U.S. Government Support
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The Peritoneal Dialysis Outcomes and Practice Patterns Study (PDOPPS):
Preliminary Findings from the First Year Jeffrey Perl,' Junhui Zhao,” Brian
Bieber,> Yun Li,* Simon J. Davies,* David W. Johnson,® James A. Sloand,°
Hideki Kawanishi,” Bruce M. Robinson,? Francesca Tentori.>® 'Stz. Michael's
Hospital, Univ of Toronto, Toronto, ON, Canada; *Arbor Research Collaborative
for Health, Ann Arbor, MI; *Univ of Michigan, Ann Arbor, MI; *Univ Hospital
of North Midlands, Stoke-on-Trent, United Kingdom; °Princess Alexandra
Hospital, Brisbane, Queensland, Australia; °Baxter Healthcare Corporation,
Deerfield, IL; "Tsuchiya General Hospital, Hiroshima, Japan, *Vanderbilt Univ,
Nashville, TN.

Background: The PDOPPS is a prospective cohort study underway in the United
States (US), Australia, Canada, Japan, and the United Kingdom, in collaboration with the
International Society for Peritoneal Dialysis. PDOPPS aims to understand the impact of
clinical practices on patient outcomes, including patient and technique survival. Here, we
present results from the first year of data collection.

Methods: 170 randomly selected facilities and 6000 patients will participate in the
initial study. A stratified random selection of facilities has yielded national samples of
facilities and patients, with 20-45 patients per site. Clinical, demographic, biochemical,
and treatment data are collected at 4-month intervals. Follow up is 3-years or until death,
kidney transplantation, or 120-days after a change in permanent dialysis modality. Early
descriptive data are presented for the three countries.

Results: To date, 99 facilities and 2211 patients have been recruited. Selected patient
and treatment characteristics vary widely across countries (Table 1).
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Table 1: Selected patient and treatment characteristics in the three initial PDOPPS
countries

us Canada Japan

Patient characteristics
Age, years 57.2 61.6 65.0
Female 45% 39% 35%
Time on PD, years 1.9 21 21
Diabetes* 29% 35% 31%
Glomerulonepritis* 14% 15% 32%
Coronary heart disease 27% 22% 12%
PD therapy
# of PD patients per facility 39 75 33
APD 73% 41% 26%

# of overnight exchanges 46 53 3.6

>1 daytime exchange 36% 49% 20%
CAPD 27% 59% 74%

# of daytime exchanges 3.9 3.5 3.4

Residual kidney function, peritoneal membrane function, and dialysis adequacy

Urine volume, L/24hr 0.71 0.92 0.77
D/P creatinine 0.67 0.75 0.66
Total Kt/V 2.32 2.1(1.53) 1.82

As of May 2015; resultsare shown as mean or %

US: facility N=56, patient N=507; Canada: facility N=20, patient N=449, Japan: facility N=18, patient N=254
Data collection from Austrilia and the United Kindom is just underway.

* As primary cause of ESRD

Conclusions: PDOPPS is the largest international study of PD patients and outcomes.
Early findings demonstrate variability in PD practices (e.g. schedule, adequacy) across
countries. PDOPPS will be a valuable resource to identify optimal practices and improve
outcomes for patients on PD.

Funding: Pharmaceutical Company Support - Amgen, Kyowa Hakko Kirin, AbbVie,
Sanofi Renal, Baxter Healthcare, and Vifor Fresenius Medical Care Renal Pharma, Ltd.
BHC Medical, Janssen, Takeda, Kidney Foundation of Canada (for logistics support),
Hexal AG, DGfN, Shire, WiNe Institute, Societa Italiana di Nefrologia (SIN), PDOPPS
Japanese Society for Peritoneal Dialysis, Fresenius Medical Care, Keryx., Private
Foundation Support

FR-OR033

Risk Factors and Sequelae of Hyponatremia in a National Peritoneal
Dialysis Cohort Vanessa A. Ravel,' Rajnish Mehrotra,> John J. Sim,* Kevin T.
Harley,' Alpesh Amin,' Juan Carlos Ayus,* Steven M. Brunelli,’ Elani Streja,'
Csaba P. Kovesdy,® Kamyar Kalantar-Zadeh,! Connie Rhee.! 'UC Irvine;
2UWashington; 3Kaiser Perm SC; ‘Renal Consultants Houston, *DaVita Clin
Research; *UTHSC.

Background: Hyponatremia is common in hemodialysis patients and has been linked
with higher mortality risk. In peritoneal dialysis (PD) patients, few studies have examined
the association of hyponatremia with mortality which have shown mixed findings. We
sought to examine predictors of hyponatremia in a national PD cohort, and hypothesized
that lower serum sodium (Na) is associated with higher death risk.

Methods: We examined a 5-year (1/2007-5/2011) cohort of 4687 incident PD patients
from a large US dialysis organization with one or more serum Na measures within the 1st 91-
days of dialysis. We examined predictors of baseline hyponatremia (Na<140mEq/L) using
case-mix+laboratory adjusted logistic regression models. We then examined the association
of Na with all-cause mortality. Baseline and time-dependent Na as a proxy of long- and
short-term exposure—mortality associations, respectively, were estimated using Cox
models with 3 adjustment levels: Unadjusted, case-mix, and case-mix-+laboratory adjusted.

Results: Having diabetes; lower residual kidney function, albumin, PTH; and higher
glucose, calcium, and ferritin were associated with higher risk of hyponatremia. Baseline
Na levels <140mEq/L were associated with higher mortality across all 3 models (ref: Na
140-<142mEgq/L). In time-dependent analyses, Na levels <140mEq/L were also associated
with incrementally higher death risk in case-mix models. After further adjustment for
laboratory covariates, Na—mortality associations persisted for levels <134mEq/L.
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Conclusions: In PD patients, lower serum Na levels are associated with higher
mortality. Further studies are needed to determine if correction of hyponatremia improves
outcomes in this population.

Funding: NIDDK Support, Private Foundation Support
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Center-Specific Factors Associated with Peritonitis Risk - A Multi-Center
Registry Analysis Annie-Claire Nadeau-Fredette,">* David W. Johnson,'?
Carmel M. Hawley,'? Elaine M. Pascoe,' Yeoung Jee Cho,' Philip A. Clayton,?
Sunil V. Badve,! Kamal Sud,' Monique Renee Borlace,? Neil Boudville,
Stephen P. McDonald.? Princess Alexandra Hospital, Australia; *Australia
and New Zealand Dialysis and Transplant Registry, *Maisonneuve-Rosemont
Hospital, Canada.

Background: Previous studies have reported significant variation in peritonitis rates
across dialysis centers. Limited evidence is available to explain this variability. This
study aimed to assess the center-level predictors of peritonitis and their relationship with
peritonitis rate variation.

Methods: This registry study included all incident peritoneal dialysis (PD) patients
treated in Australia between October 2003 and December 2013. The primary outcome was
peritonitis rate, evaluated in a mixed effects negative binomial regression model including
patient and center-level characteristics. Peritonitis-free survival was assessed as a secondary
outcome in a Cox proportional hazards model.

Results: Overall, 8711 incident PD patients from 51 dialysis centers were included.
Center-level predictors of lower peritonitis rates included small center size (HR 0.78, 95%
CI 0.69-0.90), high proportion of PD (HR 0.87, 95% CI 0.77-0.99), low performance of
peritoneal equilibration test at dialysis start (HR 0.78, 95% CI 0.66-0.93), and low proportion
of hospitalisation for peritonitis (HR 0.88, 95% CI 0.75-0.96). In contrast, low proportion
of automated PD exposure (HR 1.24, 95% CI 1.10-1.39), large icodextrin exposure (1.26,
95% CI 1.10-1.44) and low (HR 1.25,95% CI 1.11-1.41) or high (HR 1.14, 95% CI 1.01-
1.30) use of antifungal prophylaxis at the time of peritonitis were associated with a higher
peritonitis rate. Similar results were obtained for peritonitis-free survival. Accounting for
center-level characteristics appreciably decreased peritonitis variability among dialysis
centers (p=0.02).
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Conclusions: This study identified specific center-level characteristics associated with
variation in peritonitis risk. Whether or not these factors are directly related to peritonitis
risk or surrogate markers of other characteristics is uncertain and should be validated in
further studies.

FR-OR035

Successful Reduction in Peritonitis Rates in U.S. Pediatric Dialysis Units:
Results of the SCOPE Collaborative Alicia Neu,' Troy Richardson,? John
P. Lawlor,? Jayne Stuart,> Nancy McAfee,’ Jason Newland,* Bradley Warady.*
IJHMI; °’CHA, 3Seattle Children’s; *Children’s Mercy.

Background: The Children’s Hospital Association’s Standardizing Care to Improve
Outcomes in Pediatric ESRD (SCOPE) Collaborative seeks to minimize peritonitis in
children on chronic peritoneal dialysis (PD) by increasing compliance with standardized
PD catheter care practices.

Methods: Peritonitis rates and compliance with care bundles focused on PD catheter
insertion, pt/caregiver training and follow-up care were collected monthly. Center-specific
monthly peritonitis rates were calculated as (#infections/#pt-mos). Changes in peritonitis
rates and compliance were modeled using Generalized Linear Mixed Model techniques
assuming a negative binomial distribution with a natural log link function and a binomial
distribution with a logit link function, respectively. Models included random effects to
accommodate PD center-specific variability.

Results: Data from 24 SCOPE sites that provided peritonitis rates for the 12 mos prior
to Collaborative launch were included in the analysis. In the first 36 mos, 751 catheter
insertions in 644 pts, 644 training sessions and 7,977 follow up encounters were captured.
Compliance with the follow up bundle increased from 11% to 88% (p<0.001) over the 36
mos, but neither insertion (22% to 36%, p=0.064) nor training compliance (75% to 71%,
p=0.105) increased significantly. The peritonitis rate decreased significantly (p=0.026)
from an average monthly rate of 0.052 (95% CI 0.036, 0.076) pre-launch to 0.035 (95%
CI0.026, 0.047)at 36 mos, figure 1.
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Conclusions: Using quality improvement methodology pediatric dialysis units
participating in SCOPE significantly increased implementation of standardized follow up
care practices and significantly reduced peritonitis rates. Efforts to increase compliance with
insertion and training bundles and further reduce infection rates are ongoing.

FR-OR036

Diuretic Prescription and Outcomes Among Peritoneal Dialysis Patients
in the BRAZPD Study Jennifer L. Bragg-Gresham,' Ludimila Guedim de
Campos,” Thyago Proenca de Moraes,” Ana Elizabeth Figueiredo,® Pasqual
Barretti,* Rajiv Saran,' Roberto Pecoits-Filho.? 'KECC, Univ of Michigan, Ann
Arbor, MI; *Pontificia Univ Catdlica do Parand, Curitiba, Brazil; 3Pontificia
Univ Catélica do Rio Grande do Sul (PUCRS), Porto Alegre, Brazil; *Univ
Estadual do Estado de Sdo Paulo - UNESP, Botucatu, Brazil.

Background: Diuretics are prescribed to individuals with reduced renal function (RRF),
but can continue to play a role in dialysis patients, to manage extracellular fluid volume
and hypertension. We assess the prescription (Rx) of diuretics and their association with
survival in a representative sample of PD patients.

Methods: We examined diuretic Rx among 9,905 patients from the BRAZPD study,
a prospective cohort study launched in Dec 2004. Cox regression was used to estimate
associations between baseline diuretic use and mortality, adjusting for age, sex, hypertension,
diabetes, Davies score, pre-dialysis care, prior HD, and prior kidney Tx; interaction used
to assess Rx by 90-day incident status.

Results: At baseline, 33.9% of patients had diuretic Rx. Patients with Rx were older,
had higher BMI, more comorbidities, but longer pre-dialysis care (p<0.0001). A higher
proportion of patients with Rx were incident to PD, male, diabetic, hypertensive, taking
other anti-hypertensive medications and had received pre-dialysis care; while a smaller
proportion of patients with Rx had received a prior Tx or HD (p£0.01). Accounting for
these differences, patients with Rx had a lower risk of mortality (HR=0.87, p=0.005). The
association was seen among both incident and non-incident patients.
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Conclusions: Despite being older and sicker, patients with diuretic Rx had lower
mortality. While more striking in incident patients, association was also seen in non-incident
patients. If diuretic Rx is a marker of RRF or independently associated with better outcomes
remains to be elucidated.

FR-OR037

In-Hospital Mortality Outcome of Cirrhotic Patients with End Stage Renal
Disease on Hemodialysis versus Peritoneal Dialysis Mark Abi Nader,'
Fernando Rodrigo Aguilar,' Michael S. Lipkowitz,' Parasuram Krishnamoorthy,?
Ping Li,' Serban A. Dragoi,! Alex Montero,! Wen Shen,' Chanigan Nilubol,'
Judit Gordon." ‘Nephrology and Hypertension, Georgetown Univ Hospital,
Washington, DC; *Internal Medicine, Mount Sinai School of Medicine.

Background: Renal disease is a common complication in cirrhotic patients related
to electrolyte and acid-base alterations, inadequate response to diuretic drugs, and
hemodynamic instability, often leading to end stage renal disease (ESRD) with need for
dialysis. Little is known about the preferred dialysis modality in these patients. We aimed
to compare the mortality outcomes between cirrhotic patients on either Hemodialysis (HD)
or peritoneal dialysis (PD).

Methods: Nationwide Inpatient Sample database between 2005 and 2012 was
queried. Patients with ESRD (ICD9 585.6) and liver cirrhosis (ICD9 571.2; 571.5; 571.6;
572.3; 572.4) were included in the study. Patients having hepatocellular carcinoma were
excluded (ICD9 155.0). Both groups were matched, undergoing propensity matching
score, for chronic conditions including anemia, diabetes mellitus, hypertension, hepatic
encephalopathy, esophageal variceal bleeding, gastrointestinal bleeding (GIB), paracentesis,
hepatitis C as well as sex, race, Charlson Comorbidity Index and age. Logistic regression
was used for multivariable analysis.

Results: 28,622 cirrhotic patients with incident ESRD were identified. 1.7% of them
were on PD. After propensity score matching and multivariable regression analysis, cirrhotic
on HD had higher mortality compared to PD patients [4.79% vs 2.70% P = 0.024]. Age>65
and female gender were significant predictors of mortality in both HD and PD groups.
Anemia was associated with less mortality rate.

Conclusions: Cirrhotic patients admitted to the hospital for dialysis have higher
mortality when started on HD compared to PD.

FR-OR038

AQP1 in Peritoneal Dialysate as Predictive Biomarker of Integrity of the
Peritoneal Barrier and Ultrafiltration Efficiency Simone Corciulo,' Maria
Celeste Nicoletti,> Roberto Corciulo,’ Roberto Russo,’ Giuseppe Grandaliano,'
Maria Svelto,? Giuseppe Procino,? Loreto Gesualdo.? 'Dept of Emergency and
Organ Transplantation, Univ of Foggia, Foggia, Italy; *Dept of Biosciences,
Biotechnologies and Biopharmaceutics, Univ of Bari, Bari, Italy; Dept of
Emergency and Organ Transplantation, Univ of Bari, Bari, Italy.

Background: The water channel Aquaporin 1 (AQP1) plays a pivotal role in the
mechanism of free water ultrafiltration during peritoneal dialysis (PD). Wether or not is
AQP1 exclusively expressed in peritoneal capillaries or also in the mesothelial cells (MC) is
still debated. It has been hypothesized that decreased expression or function of AQP1 may
be responsible for some cases of ultrafiltration failure (UFF). Plasma membrane proteins
are released in biological fluids through the exosome pathway to an extent proportional to
their abundance at the plasma membrane.

Methods: In this work we investigated the localization of AQP1 in human peritoneum
and its presence in exosomes isolated from PD effluent.

Results: Proteomic analysis of peritoneal-derived exosomes showed a significant
expression of AQPI. Interestingly, the same samples were devoid of the endothelial
marker CD31 but were positive for the mesothelial marker mesothelin, thus suggesting a
mesothelial, rather than endothelial origin for these vesicles.
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Fig.1 Exosomes isolated from peritoneal dialysis (PD)
effluent contain both AQP1 and the mesothelial marker
mesothelin but not the endothelial marker CD31.

In human omental biopsies, AQP1 was localized in peritoneal capillaries and at the
plasma membrane of MC, where it co-localized with mesothelin.

Conclusions: Our results suggest that AQP1 is expressed in MC and released in the
peritoneal cavity through the exosome pathway. This evidence opens the debate on the role
of MC in regulating the efficiency of PD and suggests that AQP1 released in the PD effluent
may represent a potential non-invasive biomarker of integrity of the peritoneal barrier.

FR-OR039

Vascular Endothelial Cell Damage Is an Important Factor in the
Development of Encapsulating Peritoneal Sclerosis Mitsuhiro Tawada,'
Yasuhiko Ito,! Chieko Hamada,? Kazuho Honda,® Masashi Mizuno,' Yasuhiro
Suzuki,' Fumiko Sakata,' Shoichi Maruyama,' Yoshifumi Takei,* Seiichi
Matsuo." 'Nephrology, Nagoya Univ, Nagoya, Japan; *Nephrology, Juntendo
Univ, Tokyo, Japan, *Pathology, Tokyo Women's Medical Univ, Tokyo, Japan;
‘Biochemistry, Nagoya Univ, Nagoya, Japan.

Background: Encapsulating peritoneal sclerosis (EPS) is a rare, but serious and life-
threatening complication of peritoneal dialysis (PD); however, the precise pathogenesis
remains unclear and predictors have not yet been established. The present study aimed to
determine predictors of EPS in peritoneal membrane tissues obtained at catheter removal.

Methods: Eighty-three biopsy samples (10 EPS, 73 non-EPS) were assessed by
pathological and immunopathological techniques to identify predictors of EPS. Tissue
samples obtained at the time of catheter removal for reasons of peritonitis and a peritonitis
episode within the past one month were not included. Furthermore, based on these analyses,
the effects of PD solution on human umbilical vein endothelial cells (HUVEC) were studied.

Results: Univariate analysis of the pathological findings associated a thickened
peritoneal membrane (P = 0.045), new membrane formation scores (P = 0.006), decreased
ratio of lumen diameter to vessel diameter (L/V ratio, P <0.001), CD31-negative vessels (P
=0.021) and fibrin deposition (P < 0.001) with the development of EPS. Stepwise Firth’s
multivariate logistic regression analysis identified glucose exposure scores (odds ratio 2.03,
P=0.011) among clinical factors, the L/V ratio (AUC, 0.899; OR, 0.50; P=0.002) and fibrin
deposition (OR, 8.50; P =0.023) among the pathological factors as independent predictors
of EPS. Multivariate logistic regression analysis of the 10 patients with EPS and 20 controls
matched for PD treatment period, diabetes and PD solution (acidic or neutral pH) identified
decreased L/V ratio as an independent predictor. In cultured HUVEC, acidic condition and
high glucose concentration of PD solution induced necrosis and apoptosis, respectively.

Conclusions: Vascular endothelial cells that become damaged mainly by
bioincompatible PD solution might induce vascular leakage leading to EPS, and could
serve as a predictor of EPS.

Funding: Government Support - Non-U.S.

FR-OR040

Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass
Spectrometry Accelerates Pathogen Identification and May Confer Outcome
Benefit in Peritoneal Dialysis-Related Peritonitis Ming-cheng Wang,'
Wei-hung Lin,? Te-hui Kuo.! 'Div of Nephrology, Dept of Internal Medicine,
National Cheng Kung Univ Hospital, Tainan, Taiwan; *Dept of Internal
Medicine, National Cheng Kung Univ Hospital, Tainan, Taiwan.

Background: Peritonitis is one of the major complications of peritoneal dialysis (PD)
and contributes to technique failure and mortality in PD patients. The aim of this study
was to evaluate the effects of matrix-assisted laser desorption ionization-time of flight
mass spectrometry (MALDI-TOF MS) on pathogen identification and clinical outcomes
in PD-related peritonitis.

Methods: Ninety-eight causative microorganisms of monomicrobial PD-related
peritonitis were identified using conventional standard methods, and 57 were identified using
MALDI-TOF MS method. The time to pathogen identification using different identification
methods was evaluated and compared. The outcome characteristics were time to dialysate
effluent white blood cell <100/mm?, length of hospital stay, catheter removal/transfer to
hemodialysis, and in-hospital mortality.

Results: MALDI-TOF MS allowed the direct pathogen identification from positive
blood cultures accounting for 94.9% of all cases. MALDI-TOF MS method could identify
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the causative microorganisms of PD-related peritonitis earlier than the conventional standard
method. The average time saved is 64 hours for all pathogens, 52 hours for Gram-positive
bacteria, 65 hours for Gram-negative bacteria, 37 hours for Staphylococcus species, 68
hours for Streptococcus species, and 67 hours for E. coli and Klebsiella species. MALDI-
TOF MS method group had a shorter length of hospital stay than the conventional standard
group (5.2 + 4.8 days versus 8.2 + 4.5 days, P =0.001).

Conclusions: We demonstrate the clinical effects of pathogen identification using
MALDI-TOF MS in PD-related peritonitis. Integration of MALDI-TOF MS with blood
culture system can promote early pathogen identification and timely pathogen-directed
antibiotic therapy, and may confer outcome benefit. We propose that it is time to speed up
the pathogen identification in PD-related peritonitis.

Funding: Government Support - Non-U.S.
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Higher Systolic Blood Pressure Variability Is Associated with Increased
Mortality, Coronary Heart Disease, Stroke, and End Stage Renal Disease
Margit K. Mikkelsen,' Miklos Zsolt Molnar,? Jun Ling Lu,? Lenar T. Yessayan,?
Elvira Gosmanova,” Kamyar Kalantar-Zadeh,* Csaba P. Kovesdy.'? V4 Medical
Center, Memphis, TN; *Univ of Tennessee Health Science Center, Memphis, TN,
*Henry Ford Hospital, Detroit, MI; *Univ of California, Irvine, CA.

Background: Blood pressure does not remain constant, but instead fluctuates
dynamically. The implications of this variability in blood pressure are not yet fully
understood.

Methods: From among 3,285,684 US veterans with normal eGFR during 2005-
2006, we identified 2,865,157 patients who had more than 7 outpatient blood pressure
measurements. Systolic blood pressure variability (SBPV) was measured using the standard
deviation (SD) of all SBP values (normally distributed) in one individual. Associations of
SD quartiles (<10.28, 10.28-12.68, 12.69-15.60, *15.61 mmHg) with all-cause mortality,
coronary heart disease (CHD), stroke, and end stage renal disease (ESRD) was examined
using Cox models adjusted for age, gender, race, and baseline eGFR, comorbidities, BMI,
SBP, DBP, and antihypertensive medication use.

Results: Higher SBPV was associated with significantly higher risk of all-cause
mortality, CHD, stroke, and ESRD. In fully adjusted models SD quartiles 2 through 4
(compared to the first quartile) were associated with mortality hazard ratios of 1.10, 1.32,
and 1.79; CHD hazard ratios (95%CI) of 2.12, 3.60, and 6.01; stroke hazard ratios of 2.05,
3.64, and 6.72; and ESRD hazard ratios of 0.88, 1.32, and 4.48.
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Conclusions: Higher SBPV is associated with increased risk for mortality, CHD, and
stroke independent of confounders. The highest SD quartile was associated with increased
risk for ESRD. The effect of interventions that lower SBPV on mortality will need to be
examined in clinical trials.
Funding: NIDDK Support, Veterans Administration Support
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Left Ventricular Mass in Early Autosomal Dominant Polycystic Kidney
Disease Vicente E. Torres,® Ronald D. Perrone,' Kaleab Z. Abebe,> Kyongtae
Ty Bae,” Peter G. Czarnecki,® Robert W. Schrier,* Theodore I. Steinman,’ Susan
Spillane,” Charity G. Moore.> 'Tufis, *U of Pittsburgh; 3Brigham and Womens,
*U of Colorado; ’BIDMC; ‘Mayo Clinic, for the HALT PKD Investigators.

Background: Autosomal dominant PKD (ADPKD) associates with hypertension and
left ventricular hypertrophy (LVH). HALT PKD study A was designed to assess the effect
of intensive BP control and dual renin angiotensin blockade on progression of total kidney
volume (TKV) and left ventricular mass (LVM).

Methods: 543 subjects with eGFR >60 ml/min aged 15-50 were randomized to
lisinopril (L) and placebo (P) vs L and telmisartan (T) with two levels of BP control:
standard (SBP) (120-130/70-80 mmHg) vs low (LBP) (95-110/65-75 mm Hg). Cardiac
magnetic resonance measurement of LVM was done at baseline, 24, 48, and 60 months.
LVM adjusted for body surface area was expressed as LVM index (LVMI; g/m?).

Results: The prevalence of LVH at baseline was <1%. LBP reduced LVMI compared
to SBP (p<0.001) but there was no effect of dual blockade (p=NS). There was no impact of
baseline parameters (eGFR, age, systolic BP, TKV, serum K, urine Na or K, albuminuria,
urine aldosterone, sex) on the BP effect on LVMI. Higher baseline TKV and systolic BP
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had significant associations with more rapid LVMI decline (p<0.0001); a trend of lower
baseline eGFR also associated with LVMI decline (p=0.07); females had significantly
reduced LVMI decline vs males (p<0.0001) irrespective of BP group.
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Conclusions: LVMI decreased significantly after intensive vs standard BP control.
Larger TKYV, higher systolic BP, male sex, and possibly decreased eGFR were associated
with a greater reduction in LVMI, irrespective of the level of BP control. Patient factors
associated with a worse kidney outcome predicted improvement in LVMI after a long
period of carefully controlled BP. BP reduction in ADPKD shows cardiac benefit and
should be a focus of treatment.

Funding: NIDDK Support, Private Foundation Support
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Asymmetric and Symmetric Dimethylarginine and Sympathetic Nerve
Traffic After Renal Denervation in Patients with Resistant Hypertension:
A Longitudinal Study Carmine Zoccali,' Gino Seravalle,? Fosca Quarti
Trevano,® Domenico Spaziani,* Filippo Scalise,” Carla Auguadro,’ Patrizia
Pizzini,' Giovanni Tripepi,! Graziella D’arrigo,' Giuseppe Mancia,> Guido
Grassi,*® Francesca Mallamaci.! 'Clinical Epidemiology and Physiopathology
of Renal Diseases and Hypertension, CNR-IFC, Reggio Calabria, Italy,
’Istituto Auxologico Italiano, Milano, Italy; *Clinica Medica, Dipartimento di
Scienze della Salute, Univ Milano-Bicocca, Milano, Italy; *Unita Operativa di
Cardiologia, Ospedale Magenta, Milano, Italy; *Cardiologia Interventistica,
Policlinico di Monza, Monza, Italy, *IRCCS Multimedica, Sesto San Giovanni-
Milano, Italy.

Background: The plasma concentration of the endogenous inhibitor of nitric oxide
synthase asymmetric dimethyl arginine (ADMA) associates with sympathetic activity in
patients (pts) with chronic kidney disease but the driver of this association is unknown.

Methods: In this longitudinal study (followup:2 weeks-6 months) we performed
repeated measurements over time of muscle sympathetic nerve activity (MSNAC), plasma
levels of ADMA and symmetric dimethyl arginine (SDMA) and blood pressure (BP) and
heart rate (HR) in 14 pts with drug-resistant hypertension who underwent bilateral renal
denervation. Stability of ADMA, SDMA, BPs and MSNAC over time (6 months) was
assessed in 2 historical control groups of patients maintained on stable anti-hypertensive
treatment.

Results: Time integrated changes in MSNAC following renal denervation ranged from
-40.6% to +10% (average -15.1%) and these changes were strongly associated with the
corresponding changes in plasma ADMA (r= 0.62, P=0.02) and SDMA (1=0.72, P=0.004).
Changes in MSNAC went along with simultaneous changes in standardized systolic (r=0.65,
P=0.01) and diastolic BP (1=0.61, P=0.02). In the historical control groups, no change in
ADMA, SDMA, BPs and MSNAC levels was recorded during a 6-months follow up.

Conclusions: In pts with resistant hypertension changes in sympathetic activity
after renal denervation associate with simultaneous changes in plasma levels of ADMA
and SDMA. These observations are compatible with the hypothesis that the sympathetic
nervous system exerts an important role in modulating circulating levels of ADMA and
SDMA in this condition.

Funding: Government Support - Non-U.S.

FR-OR044

Intensive Blood Pressure Lowering and Kidney Function Decline
Among Persons with prior Lacunar Stroke: The SPS3 Randomized Trial
Carmen A. Peralta,' Leslie Mcclure,> Rebecca Scherzer,! Michael Shlipak,'
Carole White,* Oscar Benavente,’ Pablo E. Pergola.* '{UCSF; °UAB, *UTHSC;
*UCSF; °UBC.

Background: The effect of intensive blood pressure (BP) lowering on kidney function
among persons with vascular disease and preserved glomerular filtration rate (eGFR) is
not known.
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Methods: SPS3 was a multi-center trial to test effectiveness of two BP targets on
secondary prevention of stroke. In a post-hoc analysis of 2611 participants randomized to
lower SBP (<130 mmHg) vs. higher (130-149 mmHg) with yearly creatinine measures, we
evaluated differences in annualized eGFR decline and rapid decline (>30% ml/min/1.73m?)
using linear mixed models and logistic regression, respectively.

Results: Mean age was 63+11; 949(36%) were diabetic, mean eGFR was 80+19,and
410(16%) had eGFR <60 ml/min/1.73m? at randomization. At 9 months, achieved SBP
was 137+15 mmHg in higher vs. 127+14 mmHg in the lower BP group, and differences
persisted throughout follow-up (mean 3.2 years). Relative to higher BP arm, use of ACE/
ARB, diuretic and calcium channel blocker were all increased by 20% among persons in the
lower BP arm. Compared with higher, lower BP target had faster eGFR decline. Differences
were most pronounced during the first year, whereas rates of eGFR decline did not differ
between assigned BP groups after year 1.

The Effect of Usual vs. Intensive BP Lowering on Kidney Function Change
(mlfmin/1.73m?* per year) over 5 years in the SP53 Study
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Splines show eGFR decline (in ml/min/1.73m? per year) by study arm over 5
years. The estimates represent differences in eGFR decline among persons in

higher vs, lower BP arm.

A total of 313(24%) persons in the lower BP group had rapid kidney function decline,
compared with 247(19%) in higher (OR 1.4 (95%CI 1.1 to 1.6)). Differences were apparent
in the first year (OR 1.4, 1.1-1.8), but were not statistically significant after year 1 (OR
1.0, 0.73-1.4).

Conclusions: In persons with prior lacunar stroke and relatively preserved kidney
function, intensive BP lowering was associated with faster renal function decline.
Differences were primarily observed during the first year of anti-hypertensive treatment
with no evidence of renal protection during follow up.

Funding: NIDDK Support, Other NIH Support - NHLBI, NIA
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Hypertension Does Not Accelerate Age-Related GFR Decline in the General
Middle-Aged Population Bjorn Odvar Eriksen,' Vidar T. N. Stefansson,'
Trond G. Jenssen,' Ulla Dorte Mathisen,' Jorgen Schei,' Marit D. Solbu,' Tom
Wilsgaard,? Toralf Melsom.! ‘Meatabolic and Renal Research Group, UiT the
Arctic Univ of Norway, Tromso, Norway, *Dept of Community Medicine, UiT
the Arctic Univ of Norway, Tromso, Norway.

Background: Although hypertension is a risk-factor for ESRD, this complication
only develops in a minority of hypertensive patients. Evidence is lacking to support non-
malignant hypertension as a sufficient cause of reduced kidney function. This is partly
due to the difficulty of assessing normal-range GFR accurately with estimated GFR. In
epidemiological studies, estimated GFR has been used almost exclusively because actual
measurements of GFR are costly and complicated. We aimed to investigate whether
hypertension accelerates GFR decline in the general population using measured rather
than estimated GFR.

Methods: We included a representative sample of the general population (age 50 to
62 years) without kidney disease, cardiovascular disease or diabetes at baseline. Baseline
GFR was measured by iohexol-clearance in 1594 subjects, and 1299 (81%) had a second
measurement in the RENIS Follow-Up Study (RENIS-FU) after a median observation period
of 5.6 years. The effect of office blood pressure on the GFR change rate was analyzed.

Results: The mean GFR change rate was -0.95 mL/min/year. The negative sign signifies
adecline. In multivariable adjusted linear mixed regression models with random intercept
and slope, the increases in the change rate in mL/min/year/10 mmHg (95% confidence
intervals) were 0.08 (0.03 to 0.14), 0.18 (0.07 to 0.28), 0.05 (-0.03 to 0.13) and 0.15 (0.07
to 0.24) for increasing systolic, diastolic, pulse pressure and mean arterial blood pressure
respectively, indicating that GFR declined more slowly with higher blood pressure within
the study time-frame. The regression analyses used time-varying measurements of blood
pressure, individual classes of antihypertensive medication and all adjustment variables.

Conclusions: Hypertension is not a direct sufficient cause of accelerated GFR decline
in the general middle-aged population. Additional genetic and environmental causal factors
are probably necessary for primary hypertension to cause clinically manifest chronic
kidney disease.

Funding: Pharmaceutical Company Support - Boehringer-Ingelheim, Government
Support - Non-U.S.
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Effect of Uric Acid Lowering on Ambulatory Blood Pressure: A Randomized,
Double-Blind, Placebo-Controlled Clinical Trial Ciaran Joseph McMullan,'
Lea Borgi,' Gary C. Curhan,' Naomi D.L. Fisher,? John P. Forman.! ‘Renal Div,
Brigham and Women's Hopsital, Boston, MA; *Endocrine Div, Brigham and
Women's Hospital, Boston, MA.

Background: Higher levels of uric acid are associated with higher blood pressure
(BP) an increased risk of hypertension in many cohort studies, suggesting that uric acid
may be a target for prevention of hypertension. However, the effect of lowering serum
uric acid on BP is unclear.

Methods: We performed a randomized, double-blind, placebo-controlled trial of
normotensive individuals with body mass index (BMI) 325 and uric acid level > 5.0 mg/dL;
subjects were randomized to receive either allopurinol 300/600mg, probenecid 500/1000mg
or placebo daily for 8 weeks. Mean 24 hour systolic BP(24hSBP) was measured using 24
hour ambulatory blood pressure monitoring at baseline and 8 weeks.

Results: By the end of the trial, 22, 24 and 26 participants assigned to receive
probenecid, allopurinol and placebo, respectively, had adequate 24 hour BP measurements
at baseline and 8 weeks. Uric acid levels changed over 8 weeks from means of 5.9, 5.6 and
5.6 mg/dL to 3.5, 2.9 and 5.8 mg/dL in the probenecid, allopurinol and placebo groups,
respectively. 24hSBP was not reduced after 8 weeks of uric acid lowering: from 127+10
mmHg to 124+8 mmHg (p-value=0.25) in the probenecid group; 12549 to 124+10 mmHg
(p-value= 0.71) in the allopurinol group; and 12149 to 122+10 mmHg (p-value=0.61) in
the placebo group. Similarly, treatment had no effect on 24 hour diastolic BP.

Conclusions: In contrast to observational studies, this randomized, double-blind,
placebo-controlled trial found that uric acid lowering does not improve mean 24 hour BP
in normotensive individuals with high uric acid levels, suggesting that uric acid may not
be a modifiable target for prevention of hypertension.

Funding: NIDDK Support
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Central Role for Altered Arginine Methylation in Salt-Sensitive
Hypertension in CKD: A Metabolomic Profiling Study Anna V. Mathew,'
Adil Jadoon,' Jaeman Byun,' Robin L. Padilla,' Peter Kotanko,> Scott L.
Hummel,' Brenda W. Gillespie,' Rajiv Saran,' Subramaniam Pennathur.! 'Univ
of Michigan, Ann Arbor; °RRI, New York.

Background: As the nitrogen donor in nitric oxide (NO) synthesis by NO synthase
(NOS), arginine and its metabolic products are integrally linked to blood pressure (BP)
regulation, however their role in chronic kidney disease (CKD), salt sensitivity and BP
response has not been systematically studied. We explored if arginine metabolites alter
with sodium restriction and predict favorable blood pressure in response to dietary sodium
restriction (DSR).

Methods: Samples from 34 subjects enrolled in the LoSalt trial, a randomized
crossover trial of CKD 3-4 patients who underwent DSR (<2g/day) were utilized. Targeted
metabolomic analysis of arginine metabolome in pre and post DSR plasma and urine was
performed by isotope dilution liquid chromatography mass spectrometry including N¢ N©
dimethylarginine (ADMA), N°N’¢ dimethylarginine (SDMA), N°monomethyl-L-arginine
(NMMA), arginine and citrulline. Salt sensitivity was determined by salutary changes to
volume status and BP as measured by bioelectrical impedance spectroscopy (whole-body,
segmental and calf) and 24-hour ambulatory blood pressure monitoring (ABPM). Pearson
correlation assessed the associations between the metabolites and clinical parameters.

Results: After 4 weeks of DSR, mean urine sodium decreased by 73 + 71 mmol/24hr
and 24-hour systolic BP reduced by 10.8 + 13.8 mmHg. Higher urine ADMA/ creatinine
ratio correlated with lower total body water at baseline (r=-0.57; p<0.01). Changes in urine
ADMA/ creatinine ratio (r=-0.46) and urine NOS inhibition index (NII, ADMA+NMMA/
SDMA, 1=-0.46) negatively correlated with changes in mean arterial ABPM (p<0.05). Urine
Total Arginine Methylation Index (TAMI, (ADMA+SDMA+NMMA )/arginine, r=-0.47,
p<0.05) negatively correlated with change in extracellular volume.

Conclusions: Our results strongly implicate altered arginine methylation and NOS
inhibition with BP response following DSR. Further research should examine whether
urinary markers of altered arginine methylation (ADMA, NII and TAMI) can consistently
serve as markers of salt sensitivity in both CKD and non-CKD subjects following DSR.

Funding: Private Foundation Support
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Mutations in 7BX18 Cause Dominant Urinary Tract Malformations via
Transcriptional Dysregulation of Ureter Development Asaf Vivante,'
Marc-Jens Kleppa,? Julian Jakob Schulz,' Stefan Kohl,! Amita Sharma,* Jing
Chen,' Shirlee Shril,'! Daw-yang Hwang,' Anna-Carina Weiss,? Elijah O.
Kehinde,* Erika J. Mancini,” Richard P. Lifton,®” Velibor Tasic,® Soeren S.
Lienkamp,’ Harald Jiippner,’ Andreas Kispert,’ Friedhelm Hildebrandt.!” 'Dept
of Medicine, Boston Children’s Hospital, HMS, Boston, MA, USA; *Inst fiir
Molekularbiologie, Med Hochschule Hannover, Germany, *Ped Nephrology,
MGH, Boston, MA, USA, *Div of Urology, Kuwait Univ, Safat, Kuwait, *Div
of Structural Bio, Univ of Oxford, UK, *Dept of Human Genetics, Yale Univ,
New Haven, CT, USA, "Howard Hughes Medical Inst, Chevy Chase, MD, *Univ
Children’s Hospital, Skopje, Macedonia,; *Dept of Med, Renal Div Freiburg
Med Center, Germany.

Background: Congenital anomalies of the kidneys and urinary tract (CAKUT) are the
leading cause of CKD in children. Identification of monogenic causes of CAKUT permits
the first insights into disease mechanisms.

Methods: We performed whole exome sequencing in a large kindred followed by
high-throughput sequencing in individuals with CAKUT. Furthermore, we performed a
transcriptional reporter assay, protein-protein and protein-DNA interaction studies, as well
as in vivo studies in Xenopus laevis.

Results: We identified a heterozygous truncating mutation (p.G337Vfs*19) of the
T-Box transcription factor 18 gene (TBX18) in all 7 affected members of a large kindred.
We also detected 2 mutations (p.H524Y and p.K163E) in 3 of 1,295 unrelated families
with CAKUT. TBX18 is essential for development of the ureteric mesenchyme and ureteric
smooth muscle cells. We found that all 3 TBX 18 mutant proteins still dimerize with the wild
type protein, but had prolonged half-life, and exhibited reduced transcriptional repression.
The mutation p.K163E altered a residue critical for TBX18-DNA interaction, resulting in
impaired TBX18-DNA binding. /n vivo overexpression in Xenopus laevis revealed decreased
biological activity on pronephric kidney development for p.G337Vfs*19 and p.K163E.

Conclusions: We discovered dominant negative 7BX18 mutations as a novel cause of
human CAKUT that act via lack of repression of TBX18 transcriptional activity. Our studies
implicate ureter smooth muscle cell development in the pathogenesis of human CAKUT.

FR-OR049

ACTN4 Mutations Lead to Increased Contractility of Human Podocytes in
Response to Injurious Stimuli and Matrix Stiffening Di Feng,' Ramaswamy
Krishnan,? Gabriel Birrane,* Julia M. Steinke,’ Jiayue Zhang,' Martin R. Pollak.'
'Nephrology, Beth Israel Deaconess Medical Center, Boston, MA,; *Emergency
Medicine, Beth Israel Deaconess Medical Center, Boston, MA, *Pediatric Kidney
Transplant Program, Helen DeVos Children’s Hospital, Grand Rapids, MI;
‘Experimental Medicine, Beth Israel Deaconess Medical Center, Boston, MA.

Background: Alpha-actinin-4 gene (ACTN4) mutations cause a rare form of familial
focal segmental glomerulosclerosis (FSGS) in humans. Individuals with kidney disease-
causing ACTN4 mutations tend to have mild to moderate proteinuria, with many developing
a progressive decline in kidney function, and eventual end stage kidney disease. All of the
disease-causing ACTN4 mutations identified to date are located within the actin-binding
domain (ABD) of the encoded protein, increasing its binding affinity to F-actin and leading
to abnormal cellular aggregates. The mechanism by which the mutations give rise to FSGS
is not well understood.

Methods: We used traction force microscopy to quantify contractile forces exerted by
immortalized human podocytes on their underlying substrate. Inmunofluorescence staining
was used to examine the localization of ACTN4 and actin.

Results: We found that human podocytes transfected with mutant ACTN4 are more
contractile in response to the injurious stimulus TGF-beta compared to podocytes transfected
with WT ACTN4. We also found that podocytes seeded on a stiff substrate (26 kilopascal)
and transfected with mutant ACTN4 are more contractile than podocytes transfected with
WT ACTN4. This difference in contractile force between WT and mutant was blunted when
podocytes are seeded on a softer substrate (1 kilopascal). Additionally, mutant ACTN4
transfected podocytes show much more prominent actin stress fibers, which are largely
absent from WT ACTN4 transfected podocyte.

Conclusions: We demonstrated that mutations in the ACTN4 ABD resulted in increased
podocyte contractility in response to injurious circulating stimuli and increased matrix
stiffness. These observations raise the hypothesis that reducing the contractility of podocytes
by pharmaceutical agents in vivo might mitigate podocyte disease due to ACTN4 mutation.
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Assessing Two Novel Steroid-Resistant Nephrotic Syndrome Candidate
Genes Using the Drosophila Model Sara Gongalves,'? Noélle Lachaussée,'
Christelle Arrondel,! Martin Helmstaedter,®> Oliver Kretz,? Olivia Boyer,'*
Olivier Gribouval,' Christine Bole-feysot,' Patrick Nitschke,! Marie-Claire
Gubler,! Tobias B. Huber,* Geraldine Mollet,! Matias Simons,"** Corinne
Antignac."” 'Inserm U1163 Inst Imagine, Paris Descartes Univ, Paris, France;
’Renal Div, St. Maria Univ Hosp, Lisbon, Portugal; *Renal Div, Univ Hosp
Freiburg, Germany; *Ped Nephrol, Hosp Necker, Paris, France; °BIOSS Albert-
Ludwigs Univ, Freiburg, Germany; °ZBSA, Freiburg, Germany, ’Genetics, Hosp
Necker, Paris, France.

Background: Steroid-resistant nephrotic syndrome (SRNS) is a genetically
heterogeneous disease. Using exome sequencing we previously identified two homozygous,
potentially damaging, missense variants in ADD3 and KAT2B in the affected members of
a consanguineous family presenting syndromic SRNS. The first gene encodes adducin, an
important regulator of the actin cytoskeleton, and the second the lysine acetyltransferase
KAT2B responsible for histone acetylation.

Methods: To address the importance of ADD3 and KAT2B on podocyte function and
the impact of the mutations we used the Drosophila model. KD and rescue experiments with
the WT and mutated genes were performed using the GAL4:UAS system in Drosophila
nephrocytes, the fly counterparts of podocytes. Defects at a molecular and ultrastructural
level were assessed using immunostaining and electron microscopy and functional assays
were used to assess the filtration/endocytic functions of nephrocytes.

Results: In 3¢ instar nephrocytes, adducin KD, but not KAT2B KD, disrupted the
actin cytoskeleton, delocalized the slit diaphragm protein Kirre and led to decreased
filtration/endocytosis. At the ultrastructural level ADD3 KD led to decreased number of slit
diaphragms and foot process effacement. At the adult stage, both adducin and KAT2B KD
induced a reduction of nephrocytes. While KAT2B rescue experiments are still pending,
the WT but not the mutated form of ADD3 rescued the ADD3 KD phenotypes, namely the
actin cytoskeleton defects and Kirre mislocalization.

Conclusions: These findings suggest that ADD3 plays a major role on podocyte
morphology and function and that ADD3 mutations maybe causative to some forms of
SRNS. However the impact of the KAT2B mutation in the patient phenotype cannot be
excluded.

Funding: Government Support - Non-U.S.
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A Novel Mutation in CLCN5 Gene Associated with Silent Clinical
Manifestations of Dent Disease and the Histologic Picture of FSGS
Milos N. Budisavljevic, Michael G. Janech, Peifeng Deng, Robert Wilson,
Thomas Morinelli, John M. Arthur. Nephrology, MUSC, Charleston, SC.

Background: It is increasingly recognized that focal segmental (FSGS) and focal
global glomerulosclerosis (FGGS) may be seen as a dominant feature in some patients
with Dent disease and lead to an erroneous diagnosis of primary FSGS.

Methods: We identified two brothers, 37 and 32 years old, who presented with
low grade proteinuria and renal failure. Kidney biopsies of both revealed FSGS and no
nephrocalcinosis. Four additional male family members had kidney disease without an
established diagnosis.

Results: Pedigree analysis suggested an X-linked mode of inheritance. Extensive
evaluation of the medical history from affected individuals revealed no rickets,
nephrocalcinosis or nephrolithiasis. We performed whole exome DNA sequencing on 7
family members and identified a variant of the intracellular chloride channel 5 (CLCN5)
gene which had not previously been described. The mutation resulted in a substitution
of leucine for phenylalanine at position 521 (L521F). We constructed expression vectors
(pPCMV6-AC-GFP) that encode for wild-type and mutant L521F CLCS5, respectively, and
transfected HK2 cells. Transfection of HK2 cells with wild-type CLCS revealed protein
localization to both on the cell surface and throughout the cytoplasm. Cells transfected
with the mutant construct displayed only intracellular perinuclear localization. CLCN5
encodes the chloride hydrogen exchanger and is important for endocytosis in the proximal
tubule. Recent evidence suggested that CLCS5 also resides in the podocytes and may play
an important role in proper function of the slit diaphragm. Thus, CLCN5 mutations may
affect podocyte integrity and lead to FSGS or FGGS. We have identified a novel variant
of CLCNS associated with histologic FSGS. Whether glomerular or tubular expression of
the variant is responsible for the kidney disease is not yet clear.

Conclusions: We identified a new mutation in the CLCNS gene in adult patients who
presented with a histologic diagnosis of FSGS but without clinical manifestations of Dent
disease. In cell culture, the mutation results in aberrant localization that may underlie
pathogenic significance.
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Defects of the Nuclear Pore Proteins NUP93, NUP205, or Exportin-5 Link
Nephrotic Syndrome to Disrupted SMAD Signaling Danicla A. Braun,'
Carolin Sadowski,' Stefan Kohl,' Svjetlana Lovric,' Susanne Astrinidis,? Shazia
Ashraf,' Werner Lukas Pabst,! Weizhen Tan,' Jennifer A. Lawson,' Merlin
Airik,' Richard P. Lifton,>* Heon Yung Gee,! Wolfram Antonin,” Friedhelm
Hildebrandt."* 'Nephrology, Boston Children s Hospital, Boston, MA; *Friedrich
Miescher Laboratory, Max Planck Society, Tiibingen, Germany,; *Dep. of
Genetics, Yale Univ School of Medicine, New Haven, CT; *Howard Hughes
Medical Inst, Chevy Chase, MD.

Background: Steroid resistant nephrotic syndrome (SRNS) is a frequent cause of
end-stage renal disease in the first decades of life. Identification of single-gene causes of
SRNS has furthered the understanding of its pathogenesis. However, additional genes and
disease mechanisms remain unknown.

Methods: We combined homozygosity mapping with whole exome sequencing
(WES) in 100 individuals with SRNS. To identify additional mutations, we screened our
cohort of ~800 individuals with SRNS by microfluidic multiplex PCR (Fluidigm Access
Array™) and next generation sequencing. We examined nuclear translocation of SMAD4,
utilized a luciferase reporter construct under the control of a SMAD responsive element,
and performed co-immunoprecipitation to test the pathogenicity of the identified human
disease alleles.

Results: By WES and multiplex PCR, we identified mutations in the genes NUP93,
NUP205, and XPOS5 (encoding for nucleoporin 93, 205 and exportin-5) in 8 unrelated
families with SRNS. All individuals had early onset SRN'S with rapid disease progression.
We show that all three proteins localize to WT1 positive podocyte precursor cells in
developing rat kidney. Human mutations in NUP93 disrupt the assembly and integrity of
the nuclear pore complex (NPC). A human mutation in NUP205 abrogates the interaction
with NUP93 within the NPC. We demonstrate that NUP93 and exportin-5 interact with the
transcription factor SMAD4, and that human mutations of NUP93 abrogate this interaction.
Furthermore, human mutations of NUP93 interfere with SMAD dependent transcription
downstream of BMP7.

Conclusions: We identify mutations of NUP93, NUP205, or XPOS as novel monogenic
causes of steroid-resistant nephrotic syndrome in humans, and implicate disrupted SMAD
signaling in its pathogenesis.

Funding: Other NIH Support - DK076683
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A Heterozygous Rare Variant in IL-XR Contributes to Autosomal
Dominant FSGS in an African American Kindred Gentzon Hall,'*# Jose
A. Gomez,' Peter J. Lavin,” Eugene C. Kovalik,'? Peter J. Conlon,® Rasheed
A. Gbadegesin.>** !Internal Medicine, Duke Univ; *Pediatrics, Duke Univ;
*Nephrology, Duke Univ, *Duke Molecular Physiology Inst, Duke Univ; *Trinity
College, Ireland, *Beaumont Hospital, Ireland.

Background: FSGS is a disorder characterized by podocyte injury, focal glomerular
scarring, nephrotic syndrome and rapid progression to ESKD. Although FSGS
disproportionately affects African Americans (AA), there is no report of a causal FSGS
gene identified in an AA index kindred. Here we report the discovery of a rare heterozygous
missense variant in the interleukin-X receptor (/L-XR) as contributory to autosomal dominant
(AD) FSGS in a AA kindred from the US.

Methods: We identified an AA kindred with six affected individuals spread over
three generations. We performed whole-exome sequencing on three affected members
of the family. We confirmed all pathogenic variants by direct sequencing and performed
segregation analysis on the family. Complementary molecular genetic analyses were
performed in conditionally immortalized human podocytes to evaluate the effects of the
segregating variant on JAK/STAT signaling and cell proliferation.

Results: We identified a segregating heterozygous rare variant (K47R) within the
ligand binding domain of /L-XR in the kindred. The variant was absent from 8,600
Caucasian chromosomes and has a minor allele frequency of 0.003 in the AA population
in EVS. The change is conserved in evolution and is considered damaging by in silico
prediction. We confirmed the expression of IL-XR in kidney and podocytes by RT-PCR,
immunohistochemistry, and immunoblot analyses. Because IL-XR is known to signal
through the JAK/STAT pathway, we examined the effect of IL-XRy,,, expression on
STAT3 activation and proliferation in podocytes. We determined that IL-XR,,, expression
enhanced basal STAT3 activation and induced hyperproliferation.

Conclusions: We report the identification of a heterozygous rare variant in IL-XR
as a contributor to AD FSGS in an AA kindred. IL-XR is expressed in the kidney and
podocytes and overexpression of IL-XRy, significantly enhanced basal STAT3 activation
and podocyte proliferation in vitro.
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Genetic Investigation and Phenotypic Characterization of Uromodulin
Associated Kidney Disease Christine Gast,'> Monica Arenas Hernandez,’
Anthony Marinaki,® Gopalakrishnan Venkat-Raman."? 'Wessex Kidney Centre,
Portsmouth Hospitals Trust, Portsmouth, United Kingdom, *Genetic and
Genomic Medicine, Univ of Southampton, Southampton, United Kingdom;
3Purine Research Laboratory, St. Thomas’Hospital, London, United Kingdom.

Background: Uromodulin associated kidney disease (UAKD) is a difficult to diagnose,
rare autosomal dominant genetic disorder caused by mutations in the UMOD gene. We
aimed to determine the frequency and distribution of pathogenic UMOD mutations in
a familial kidney disease cohort and to investigate any distinguishing clinical features.

Methods: CKD patients with a family history (FHx) of renal disease were ascertained
from a large tertiary renal center through a questionnaire study and database search.
Patients with a FHx suggesting an unknown genetic diagnosis or UAKD were recruited.
DNA was extracted from blood or saliva and sequenced for UMOD exons 3-5. Phenotypic
characteristics were compared between patients with and without UMOD mutations, with
significance testing in SPSS.

Results: Of 3,760 patients in CKD stages 3-5, 131 patients with a compatible FHx
were identified and recruited. Of these, 30 patients (23%) from 17 families had 11 distinct
pathogenic UMOD mutations. In 12 patients (9%) from 7 families this was previously
unsuspected. UAKD patients had significantly lower protein creatinine ratios (median
28, versus median 222, Mann-Whitney-U p=0.001), less hematuria (c2 p=0.0003), more
electrolyte abnormalities (c2 p=0.02) and less severe anaemia (c2 p=0.049) pre renal
replacement therapy (RRT). There were no statistically significant differences in uric acid,
gout, allopurinol use, hypertension, renal cysts, renal size, and age at presentation or RRT.

Conclusions: UAKD is common amongst familial nephropathy patients, and is poorly
predicted by clinical features. Hyperuricaemia or gout, both typical of early UAKD, did
not distinguish from prevalent familial nephropathies, but less proteinuria and haematuria
did. More electrolyte abnormalities in UAKD could be due to an alteration in tubular
water permeability; the reason for less anaemia is unclear. Having demonstrated a high
prevalence of UAKD, we advise UMOD testing guided by family history regardless of
typical phenotype.

Funding: Private Foundation Support
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Chaperone Therapy in Stem Cells Derived from Fibroblasts with Missense
Mutations in X-Linked Alport Syndrome Dongmao Wang,' Sharon D.
Ricardo,? Judith A. Savige.! Medicine, The Univ of Melbourne (Melbourne
Health), Melbourne, VIC, Australia, >Anatomy and Developmental Cell Biology,
Monash Univ, Clayton, VIC, Australia.

Background: Forty % of mutations in X-linked Alport syndrome are caused by
missense changes, often where Gly is substituted with another amino acid. Chaperone
treatment has been useful in other diseases due to missense mutations. The aim of this
study was to produce iPS from fibroblasts from a male with X-linked Alport syndrome and
determine the effects of the chemical chaperone, 4 phenyl butyric acid.

Methods: Stem cells were made by the Ricardo laboratory from skin fibroblasts from
a male with X-linked Alport syndrome due to p.G624D. He had developed renal failure
at the age of 54, and had hearing loss, but no lenticonus or central retinopathy. Stem cells
were induced to become podocytes, and examined for collagen IV al — a6 expression, and
for markers of ER stress (ATF6, HSPAS, DDIT3), autophagy (ATGS, BECN1, ATG7) and
apoptosis (CASP3, BAD, BCL2) using qRT-PCR (Applied Biosystems 7500). Levels of
collagen I'V a5 chain were quantitated in an in-house inhibition ELISA. These measurements
were repeated after incubation with the chemical chaperone, 10 mM 4-phenyl butyric acid.

Results: The iPS expressed collagen IV a3 and a4 mRNA consistent with a podocyte
phenotype. Levels of collagen IV a5 mRNA and protein were not different from those in
normal male fibroblasts. However levels of both intra and extracellular collagen IV a5 were
reduced suggesting degradation. The Alport iPS had increased transcripts for HSPAS, and
apoptosis (CASP3 and BCL2) compared with normal. Incubation with 4 phenyl butyric
acid, resulted in a reduction in all markers of autophagy and of CASP3.

Conclusions: iPS derived from Alport fibroblasts represent a model system in which
to examine novel treatments. Chemical chaperone therapy has beneficial effects on cells
derived from individuals with Alport syndrome due to missense mutations.

Funding: Private Foundation Support
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Massively Parallel Sequencing (MPS) in Diagnostically Refractory Genetic
Renal Disease (GRD) Andrew John Mallett,"** Chirag Patel,>** Joanna
Crawford,* Bruce Bennetts,” Melissa H. Little,*® Helen G. Healy,'? Stephen
I. Alexander,” Valentine Hyland,® Cas Simons.* Kidney Health Service &
Conjoint Kidney Research Laboratory, Royal Brisbane and Women s Hospital,
Australia; *School of Medicine, The Univ of Queensland, Australia, Genetic
Health Queensland, RBWH, Australia; *Inst for Molecular Bioscience, UQ,
Australia; °Depts of Molecular Genetics and Nephrology, Children’s Hospital
at Westmead, NSW, Australia; *Molecular Genetics Laboratory, Pathology
Queensland, Australia; "Murdoch Children’s Research Inst, Melbourne, VIC,
Australia.

Background: GRD accounts for 10% of adults and 50% of children with end stage
kidney disease. An unknown proportion of cases remain refractory to current clinical genetic
tests. Advances in MPS enable attempts to address this in a research setting. We aimed to
utilize MPS with pedigree analysis in unresolved cases of GRD.

Methods: Families with clinically diagnosed GRD were recruited in whom clinical
genetic testing was either negative or not available. Whole exome sequencing was
undertaken and analyzed with custom in house bioinformatics assessment tools accounting
for all inheritance patterns. Identified variants of interest were confirmed using Sanger
sequencing in clinical laboratories.

Results: 14 families (62 participants) were recruited with a variety of GRD diagnoses
and modes of inheritance. A molecular genetic diagnosis has been resolved in 5 families.
These include mutations in RMNDI (compound heterozygous), IFT140 (compound
heterozygous), HNF4A (heterozygous), COL4A5 (hemizygous) and tRNA(Phe) (ntDNA)
genes. All have been confirmed in a clinical diagnostic laboratory and reported back to
the participants with further genetic counseling. Research continues in the remaining 9
families, including application of whole genome sequencing. No reportable incidental
genetic findings were identified.

Conclusions: MPS confirmed and clarified a clinical genetic diagnosis in 5/14 families
with previously and diagnostically refractory GRD. These results were integrated into
clinical practice and demonstrate an emerging role for MPS in the delivery of clinical care.
Further studies are required to resolve the remaining families.

Funding: Private Foundation Support
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Development and Validation of Targeted Genomic Enrichment and
Massively Parallel Sequencing as a Diagnostic Test for Genetic Renal
Diseases Christie P. Thomas,'* M. Adela Mansilla,” Ramakrishna Sompallae,
Sara Mason,” Anne E. Kwitek,> Colleen Ann Campbell,” Richard J. Smith."?
!Internal Medicine, Univ of lowa, lowa City, I4; *Inst of Human Genetics,
Univ of lowa, lowa City, IA, 3Vetarans Affairs Medical Center, lowa City, IA.

Background: Many renal diseases have a genetic basis, although definite genetic
confirmation of precise etiology is rarely sought, in spite of the value of genetic screening
in patients with ESRD both to confirm a diagnosis and to guide the evaluation of living
related kidney donors, who may be at increased risk of ESRD.

Methods: To enable comprehensive screening for genetic diseases, we developed a
panel that combines targeted genomic enrichment with massively parallel sequencing to
simultaneously interrogate 120 genes implicated in 75 renal diseases. To validate this panel,
we studied 20 controls and 20 patients with presumed genetic renal disease, four of whom
were transplant candidates. We also evaluated six siblings or children who were considering
living donation. Samples were sequenced on the Illumina MiSeq®.

Results: On average, we identified 500 variants per sample at a mean depth-of-coverage
of 390x. After filtering to remove low quality/common variants, rare/novel variants were
annotated using the Human Gene Mutation Database (HGMD®). Pathogenicity of novel
variants was predicted in silico using algorithms to score variants based on conservation
and function. As a measure of specificity and sensitivity, we Sanger validated 876 variants,
confirming all. To optimize relevance of generated data, variants were discussed in the
context of clinical data and observed genetic results. We identified causal variants in six
of 20 patients (30%) with presumed genetic disease, thus enabling us to counsel these
patients and alter their care. We were able to confirm a genetic renal diagnosis in 3 of 4
transplant candidates and offer asymptomatic family members mutation-specific screening
to determine if they carried the disease genotype.

Conclusions: This genetic renal disease panel provides a rapid, efficient, unbiased
and cost-effective way to diagnose monogenic renal diseases and evaluate living donors
at risk for genetic renal disease.
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The B Cell Survival Cytokine BAFF Promotes Murine Lupus Nephritis via
Activation of TACI, Not BAFF Receptor Shaun W. Jackson,"? Holly Jacobs,'
Christopher Thouvenel,' Tanvi Arkatkar,! Genita Metzler,' Nicole Scharping,'
David Rawlings.'? Seattle Children’s Research Inst, Seattle, WA, *Dept of
Pediatrics, Univ of Washington, Seattle, WA.

Background: Transgenic (Tg) over-expression of the B cell survival cytokine BAFF
(also known as BLyS) promotes immune-complex glomerulonephritis in mice. Consistent
with this, lupus nephritis patients have increased serum BAFF levels and the BAFF-targeted
monoclonal Belimumab is an approved SLE therapy. BAFF binds two B cell receptors,
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BAFF-R and TACI. Since BAFF-R is required for mature B cell survival, this receptor
is predicted to explain BAFF-Tg autoimmunity. However, potential important roles for
TACI have not been addressed.

Methods: To test the impact of TACI on BAFF-driven autoimmunity, we crossed
BAFF-Tg and Taci-/- mice. Autoantibodies and urine albumin were measured by ELISA,
and B cell phenotyping was performed by FACS.

Results: Despite marked splenic B cell hyperplasia, deletion of TACI abrogated
serum anti-nuclear autoantibodies (ANA) in BAFF-Tg mice. In addition, lack of TACI
prevented autoantibodies targeting RNA- and DNA-associated self-antigens, including
Sm/RNP and dsDNA, across all immunoglobulin isotypes and subtypes, including IgM,
1gG, IgA, IgG2b, IgG2c, 1gG3. Aged BAFF-Tg mice develop prominent immune-complex
glomerulonephritis, characterized by mesangial expansion, glomerular basement membrane
thickening and capillary occlusion. Consistent with the lack of serum autoantibodies, Taci-
/-BAFF-Tg were completely protected from murine lupus nephritis, as evidenced by lack
of albuminuria and restoration of renal histology.
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Conclusions: We report the novel observation that TACI, not BAFF-R, is the
predominant B cell receptor promoting BAFF-mediated murine lupus nephritis. These
findings suggest that TACI may be an important therapeutic target in SLE, particularly in
patients with high serum BAFF levels.

Funding: Other NIH Support - K08 Career Development Award (NIAID), Private
Foundation Support
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B Cell-Intrinsic Interferon Gamma (IFNy) Signals Promote B Cell
Activation and the Development of Lupus Nephritis Shaun W. Jackson,'?
Nicole Scharping,' Holly Jacobs,' Tanvi Arkatkar,' David Rawlings."? 'Seattle
Children’s Research Inst, Seattle, WA, *Dept of Pediatrics, Univ of Washington,
Seattle, WA.

Background: The TH1 cytokine interferon gamma (IFNy) has been implicated in lupus
pathogenesis via direct activation of autoreactive T cells. Whether IFN-y also exerts cell-
intrinsic impacts on autoantibody-producing B cells has not been studied. We developed
a chimeric lupus model in which Wiskott-Aldrich syndrome protein (WAS)-deficient B
cells promote spontaneous humoral autoimmunity (Jackson, et al. J Immunol 2014). An
important advantage of the WAS chimera model is that dysregulated immune responses
are limited to the B cell compartment, allowing genetic manipulation in a B cell-intrinsic
fashion. In the current study, we contrast the impact of global, T cell- and B cell-intrinsic
deletion of the IFNy receptor (IFNgR) on development of lupus nephritis.

Methods: We established lupus-prone WAS chimeras in which IFN-yR was deleted
on all immune cells (global IFN-yR-null) or specifically on B or T cells. Chimeras were
analyzed for autoantibodies, immune activation and immune-complex glomerulonephritis
(IC GN) by ELISA, flow cytometry and immunohistochemistry.

Results: Global IFNgR deletion prevented autoantibody (Ab) production and systemic
inflammation in WAS chimeras. Strikingly, cell-intrinsic deletion of IFN-yR on either T cells
or B cells recapitulated the phenotype of global IFNgR deficiency. Mechanistically, deletion
of IFNgR on B cells prevented the formation of spontaneous germinal centers (GCs),
required for class-switched Ab formation. Consistent with lack of serum autoantibodies,
IC GN was abrogated in B cell IFNgR-null chimeras. Interestingly, B cell-intrinsic deletion
of the TH1 transcription factor T-bet prevented pathogenic IgG2c subclass Ab, but did not
impact spontaneous GCs or systemic inflammation.

Conclusions: We report a novel T-bet-independent mechanism whereby IFNy promotes
lupus nephritis via direct actions on B cells. This study is the first to directly address the
impact of B cell IFN-y activation in murine lupus, of relevance to both the understanding
of disease pathogenesis and to efforts to target IFNy therapeutically in SLE.

Funding: Other NIH Support - KO8 Career Development Award (NIAID), Private
Foundation Support
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Mechanisms of Anti-CD20 B Cell Treatment of Experimental Autoimmune
MPO-ANCA Glomerulonephritis Poh-Yi Gan,' Joshua D. Ooi,' A. Richard
Kitching,'? Stephen R. Holdsworth.'? Dept of Medicine, Monash Univ,
Clayton, Victoria, Australia; *Dept of Nephrology, Monash Health, Clayton,
Victoria, Australia.

Background: Depletion of B cells with anti-CD20 monoclonal antibody (mAb),
rituximab, is an effective therapeutic for human MPO-ANCA GN. Its capacity to attenuate
established disease suggests that CD20" B cells are important in maintaining anti-MPO
autoimmunity. Whilst B cells are clearly important in maintaining ANCA production, their
role in maintaining established nephritogenic anti-MPO CD4 T cell driven autoimmunity is
unknown. This study assesses this role and its importance in this disease model.
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Methods: Experimental anti-MPO autoimmunity was induced by immunizing C57BL/6
(WT) mice with MPO in Freund’s adjuvant and GN triggered using a subnephritogenic
dose of anti-GBM globulin. Mouse anti-CD20 mAb (or control mouse anti-IgG2a mAb)
was administered to mice with established anti-MPO autoimmunity (day 14) and continued
through the development of GN (terminated on day 32).

Results: Administration of anti-CD20 mAb induced profound and continued B
cell depletion and protected mice from the development of renal injury, compared to
controls (segmental glomerular necrosis: 16+4 vs 44+4%, albuminuria: 221.0+81.6 vs
898.8+330.3mg/24hrs and glomerular CD4" T cell influx: 0.4+0.07 vs 0.9+0.1, all P<0.05).
Systemic anti-MPO autoimmunity was also reduced; serum anti-MPO IgG (ANCA) titres
(0.21£0.02 vs 0.34+0.07 OD450nm, P<0.05) and dermal MPO induced DTH swelling
(0.07+0.02 vs 0.2+0.03 Dmm, P<0.01). Anti-CD20 mAb treatment decreased MPO specific
recall proliferation in draining lymph node cells (104.5£12.7 vs 217.7+55.3 counts per
minute, P<0.05) with reduced frequency of IFN-y and IL-17A producing cells (ELISPOT:
22+6 vs 115427 cells, P<0.01 and 6+3 vs 40+18 cells, P<0.05, respectively). Furthermore
anti-CD20 treatment increased the proportion of proliferating Foxp3* T regulatory cells
(2.940.1 vs 1.7£0.1 %, P<0.001; 15% of proliferating Foxp3" T cells in both groups
produced IL-10).

Conclusions: In addition to its known capacity to reduce humoral autoimmunity, this
study shows that anti-CD20 mAb induced B cell depletion significantly reduces anti-MPO
CD4 T cell effectors and enhances T regulatory cells.

Funding: Government Support - Non-U.S.
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Novel Anti-Peroxidasin Antibodies Are Part of the Autoimmune Milieu
in Preclinical and Clinical Goodpasture’s Disease Abraham Scott Mccall,'
Gautam B. Bhave,! Vadim Pedchenko,' Agnes B. Fogo,® Dustin J. Little,
Thomas P. Baker,? Stephen W. Olson,? Billy G. Hudson.! 'Nephrology and
Hypertension, Vanderbilt Univ Medical Center, Nashville, TN, *Nephrology,
Walter Reed Army Medical Center, Bethesda, MD; *Pathology, Vanderbilt Univ
Medical Center, Nashville, TN.

Background: Goodpasture’s disease (GP) is an autoimmune disorder characterized
by autoantibodies directed against the NC1 domains of the a3/a5 chains of collagen IV in
the glomerular and alveolar basement membranes. Epidemiologically, anti-MPO positivity
often occurs with GP diagnosis. The normally cross-linked collagen IV scaffold forms
through the action of the heme peroxidase, peroxidasin, via its HOBr production to from a
sulfilimine (S=N) crosslink in the NC1 domain, however loss of the S=N crosslink changes
recognition of the NC1 domain by GP antibodies.

Methods: A Vanderbilt GP patient cohort and a retrospective case-control Department
of Defense Serum Repository (DoDSR) cohort were tested for recognition of peroxidasin,
MPO, a3 and a5(IV) NC1 domains by ELISA with 3:1 age, sex, race, and age of serum
matched controls from the DoDSR. Competition binding ELISA was performed to determine
antigen specificity and immunofluorescence was performed on GP biopsies for peroxidasin
levels. Peroxidasin HOBr production in vitro was fluorometrically tested in the presence
of purified antibodies.

Results: Anti-peroxidasin autoantibodies are present in GP patient sera 33%(8/24)
at diagnosis, and in 66%(4/6) of pre-diagnosis GP patients. Unexpectedly, the anti-
peroxidasin specific antibodies cross-react with coated, but not native MPO, accounting
for a subset of the currently defined dual-positive patients. We also found significantly
elevated focal peroxidasin staining in crescentic glomeruli of GP patients. Importantly,
patient IgG containing anti-peroxidasin antibodies significantly inhibited of peroxidasin’s
HOBr production rate.

Conclusions: Peroxidasin is a novel autoantigen in a subset of GP patients validated
in two independent cohorts. Anti-peroxidasin antibodies potentially contribute to disease
pathogenesis in GP with possible implications to be explored in other anti-MPO associated
disease.

Funding: NIDDK Support, Other U.S. Government Support

FR-OR062

Autoantibodies against Thrombospondin Type-1 Domain-Containing
7A Induce Membranous Nephropathy in Mice Nicola M. Tomas,' Elion
Hoxha,' Lars Fester,' Udo Martin Helmchen,' Gerth H. Jens,® Friederike
Bachmann,?> Klemens Budde,? Friedrich Koch-nolte,! Gunther Zahner,'
Gabriele M. Rune,' Gerard J. Lambeau,* Catherine Meyer-Schwesinger,' Rolf
A. Stahl." !Universitdtsklinikum Hamburg-Eppendorf, Hamburg, Germany;
’Charité- Universititsmedizin Berlin, Berlin, Germany; Heinrich Braun
Klinikum, Zwickau, Germany; *Inst de Pharmacologie Moléculaire et Cellulaire,
Valbonne, France.

Background: Membranous nephropathy (MN) is an autoimmune disease and a
frequent cause of nephrotic syndrome in adults. Autoantibodies against the podocyte
proteins phospholipase A, receptor 1 and thrombospondin type-1 domain-containing 7A
(THSD7A) have been identified in about 75% of patients with MN. However, it is unclear
whether these autoantibodies are causative for the development of MN.

Methods: Sera from two patients with anti-THSD7A autoantibody positive MN and
control serum were injected into male BALB/c mice. We then analyzed the morphological
and clinical development of MN in these mice.

Results: Mice that received anti-THSD7A positive serum developed subepithelial
immune deposits containing human IgG (hulgG), which colocalized with THSD7A,
suggesting antigen specificitiy of bound hulgG. Supporting, IgG eluted from frozen kidney
sections of these mice was specific for THSD7A in Western blot analysis. All mice that

Immunologic Basis of Glomerular Injury

Oral Abstract/Friday

were exposed to human serum were found to have circulating mouse anti-hulgG, but only
mice that received anti-THSD7A positive serum had subepithelial deposits containing
mouse 1gG. Moreover, histological analyses revealed granular subepithelial staining
for complement C3, suggesting local activation of the complement system. Electron
microscopy demonstrated electron-dense deposits in a strictly subepithelial localization and
focal podocyte foot process effacement. Mice injected with anti-THSD7A positive serum
developed albuminuria starting day 3, while urinary albumin excretion of mice injected
with control serum remained unchanged.

Conclusions: We conclude that anti-THSD7A autoantibodies are pathogenic and can
induce MN in mice.
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Epitope Spreading in PLA2RI1 Is Associated with Bad Prognosis in
Membranous Nephropathy Barbara Seitz-Polski,'** Guillaume Dolla,?
Christine Payre,? Sylvia Benzaken,' Ghislaine Bernard,' Vincent L.M. Esnault,?
Gerard J. Lambeau.? 'Immunology, Nice Univ Hospital, Nice, France; Inst de
Pharmacologie Moléculaire et Cellulaire, CNRS and Univ of Nice, Valbonne,
France; *Nephrology, Nice Univ Hospital, Nice, France.

Background: The phospholipase A2 receptor (PLA2R1) is the major autoantigen in
idiopathic membranous nephropathy, with two recently identified epitopes of unknown
clinical significance.

Methods: Fifty PLA2R1-positive patients’ sera were screened by western blot on a
series of PLA2R1 deletion mutants covering the ten extracellular domains. We identified
epitopes in the CysR, CTLD1 and CTLD7 domains and confirmed the reactivity against
these three domains with soluble forms of each domain using a new ELISA in 69 PLA2R1-
positive patients.

Results: Domain-specific ELISAs allowed stratifying 69 PLA2R 1-positive patients
into three subgroups: 23 CysR, 14 CTLDI1 + CysR and 32 CysR + CTLD1 + CTLD7.
Median ELISA titers measured using the full-length PLA2R 1 antigen were not statistically
different between patients’ subgroups. The 23 patients with anti-CysR restricted activity
were younger (p=0.008), had less nephrotic range proteinuria (p=0.018) and exhibited
more spontaneous remission (p=0.03), lower rate of renal failure progression (p=0.0025)
and less end-stage kidney disease (p=0.01) during follow-up. Indeed, 31/69 patients had
poor renal prognosis according to KDIGO (urinary protein/creatinine ratio over 4 g/g or
eGFR<45 ml/min/1.73m? at end of follow-up). High anti-PLA2R1 activity and epitope
spreading beyond CysR epitope were independent risk factors of poor renal prognosis in
multivariable cox regression analysis. Epitope spreading during follow-up was associated
with disease worsening (n=3), whereas reverse spreading from CTLD7 profile back to
CysR was associated with favorable outcome (n=1).

Conclusions: We conclude that analysis of the PLA2R1 epitope profile and spreading
during follow-up is a powerful tool to monitor disease severity and stratify patients into
subgroups with different renal prognosis.

Funding: Government Support - Non-U.S.
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Intravascular Extensions Allow Renal DC to Capture Bloodborne Antigens
and Mediate T Cell Migration into the Kidney Karim Yatim, Martin H.
Oberbarnscheidt. Thomas E. Starzl Transplantation Inst, Univ of Pittsburgh,
Pittsburgh, PA.

Background: We have previously shown that the kidney, a non-barrier, highly
vascularized organ possesses an extensive monocyte-derived DC network with around 25%
of DC sampling intravascular antigen (Ag) by extending projections into the lumina of
cortical postcapillary venules. Here, we hypothesized that renal DC have an active role in
immune surveillance via (1) capturing intravascular antigens such as bacteria and immune
complexes (IC) and (2) mediate Ag-specific T cell migration into the kidney.

Methods: 2-Photon Intravital Microscopy (2PIM) and flow cytometry was performed
on CX3CR1 GFP/+ (DC express GFP) mouse kidneys. Ovalbumin immune complexes
(OVA-IC) conjugated to PE-TxRed or E.coli expressing Ovalbumin (OVA) and CFP were
i.v. injected. For migration experiments, CD8 DsRed” OT-I effector T cells were injected i.v.

Results: After systemic administration of fluorescent E. coli we observed (1) DC
uptake of bacteria from the intravascular space immediately after injection (2PIM and
flow cytometry) and (2) a 41% increase of DCs with intravascular processes after E.coli
injection(2PIM). DC also took up i.v. OVA-IC, (2PIM). Furthermore, in the setting of a
systemic CFP-OVA E.coli infection, OT-I T cells migrated into the kidney (2PIM and flow)
with 2PIM showing stable DC-T cell interactions and DC (green)-mediated T cell (red)
migration into the kidney (figure 1) (blood=cyan).
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OT-I migration was significantly higher (2-fold) when CFP-OVA E.coli was used as
opposed to non-OVA expressing WT E.coli.

Conclusions: We have shown in two different models that renal DC are actively
surveilling the blood for Ag. In the case of infection, we demonstrated that DC mediate
Ag-specific T cell migration into the kidney. These findings may shed light on the role
of DC in infection and the pathogenesis of immune-complex mediated renal diseases.

Funding: Private Foundation Support
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The C5a Receptor Mediates Anti-Myeloperoxidase Auto-Immunity and
Glomerulonephritis Jonathan Dick, Poh-Yi Gan, Sharon Lee Ford, Maliha A.
Alikhan, A. Richard Kitching, Stephen R. Holdsworth. Centre For Inflammatory
Diseases, Monash Univ, Melbourne, Australia.

Background: C5aR inhibition is currently the subject of a clinical trial for treatment of
ANCA associated vasculitis. C5a is known to play an important role in neutrophil behaviour,
however whether complement acting through the C5aR influences anti-myeloperoxidase
(MPO) autoimmunity itself is unknown.

Methods: MPO autoimmunity was induced by injecting C57BL/6 (WT) or C5aR-/-
mice with MPO in Freund’s adjuvant. In separate experiments WT mice were injected with
1x10° WT or C5aR-/- MPO-pulsed bone marrow derived dendritic cells (DCs). Anti-MPO
glomerulonephritis was triggered by a sub-nephritogenic dose of anti-GBM globulin.

Results: Autoimmunity at 10 days measured by anti-MPO IgG ELISA was significantly
reduced in C5aR-/- mice (0.6440.05 vs 0.20+.0.02)0OD450,,, p<0.001). This was associated
with a lower proportion of splenocytes that were B220+ B cells (58+2 vs 32+2% p<0.001)
and a higher serum BAFF(11.4+0.5 vs16.6+1.4 ng/ml p=0.01) compared to WT. T cell
immunity to MPO was significantly attenuated in C5aR-/- mice measured by proliferation
of recombinant MPO stimulated lymph node culture ([3H]-Thymidine 13024253 vs
574+123 counts per minute, p=0.01). Thl response was reduced measured by IFN-y
ELISPOT (55+11 vs 26+6¢ells p=0.03) and footpad DTH (0.16+0.02 vs 0.04+0.01Dmm
p=0.001). There was no difference in Th17 response:IL17A ELISPOT (32+7 vs 3148 cells).
The proportion of CD4+CD25+Foxp3+ T regulatory cells was significantly increased in
C5aR-/- mice (11.8+0.2 vs 13.5+0.4% p<0.001). To determine whether C5aR expression
on DCs promotes T cell mediated anti-MPO glomerulonephritis, autoimmunity was
induced by injection of MPO-pulsed C5aR-/- or WT bone marrow derived DCs into WT
mice. Anti-MPO glomerulonephritis was induced 10 days after DC transfer resulting in
reduced renal injury (segmental glomerular necrosis 30.9+5% vs 9.9+2%p=0.005) in the
group receiving C5aR-/-DCs.

Conclusions: Complement acting through the C5aR plays an important role in
modulating both humoral and cellular anti-MPO autoimmunity in mice. This suggests an
additional mechanism by which C5aR inhibition in ANCA associated vasculitis may be
an effective treatment strategy.

Funding: Government Support - Non-U.S.
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Intestinal Ty17 Cells Drive Renal Tissue Injury in Crescentic
Glomerulonephritis Christian F. Krebs,' Jan-Eric Turner,! Hans-Joachim
Paust,' Tobias Koyro,' Jan-Hendrik Riedel,' Sonja Krohn,' Anna Kaffke,'
Rolf A. Stahl,’ Samuel Huber,? UIf Panzer.! III. Medizinische Klinik, Univ
Hospital Hamburg-Eppendorf, Hamburg, Germany,; °I. Medizinische Klinik,
Univ Hospital Hamburg-Eppendorf, Hamburg, Germany.

Background: T;;17 immune responses play a critical role in inflammatory disorders
and autoimmune diseases. Recent studies indicate that development of T;;17 cell depends
on microbial colonization of the gut. However, the impact of gut microbiota induced
Ty17 cells for pathogenic T,;17 response in autoimmune diseases, such as crescentic
glomerulonephritis (GN), remains unclear.

Methods: To characterize the CD4" T cell response in the kidney of patients with
ANCA-associated GN we established flow cytometry of human renal biopsies. In
addition we traced lymphocytes in mice expressing the photoconvertible Kaede protein
after induction of experimental glomerulonephritis by using the model of nephrotoxic
nephritis (NTN).
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Results: Using flow cytometry of renal biopsies we were able to demonstrate the
presence of CD4'Rorgt" T;;17 cells in the inflamed kidney of patients with ANCA-GN.
Interestingly, T,;17 cells in the kidney displayed a gut homing phenotype (CCR6", CCR9",
ICOS", IL-7Ralpha* CD103"), indicating that renal T;17 cells have been primed in the
intestine. Tracing intestinal cells by photoconversion in Kaede mice, we could demonstrate
that a significant proportion of the T;;17 cell in the nephritic kidney originated from the
small intestine. In line, using germ free mice, we were able to show that renal T;17 response
and consecutive tissue injury in crescentic GN depends on intestinal T, 17 cells. Finally,
we demonstrated that treatment of nephritic mice with intestinal microbiota depleting
broad-spectrum antibiotics reduced renal T;;17 response and attenuated kidney damage.

Conclusions: These data indicate that pathogenic T,;17 cells in glomerulonephritis,
originate from the intestine, migrate into the kidney and induce injury of the renal tissue. This
finding might have significant implications for the treatment of renal autoimmune disorders.

Funding: Government Support - Non-U.S.

FR-OR067

T-Bet Activation in Regulatory T Cells Is Required for General Fitness,
Antibody Production and Control of Thl Responses in Crescentic
Glomerulonephritis Anna Nosko,' Malte A. Kluger,' Paul Diefenhardt,' Simon
Melderis,' Claudia Wegscheid,? Gisa Tiegs,? Rolf A. Stahl,! Ulf Panzer,' Oliver
M. Steinmetz.! 'Nephrology, Hamburg Univ Medical Center, *Experimental
Immunology, Hamburg Univ Medical Center.

Background: Mechanisms responsible for down regulation of pathogenic Thl
immunity remain widely unknown. Recently, it was proposed that activation of the Thl
characteristic transcription factor T-bet optimizes Foxp3™ regulatory T cell (Treg) function
to counteract Th1 responses.

Methods: Nothing is known about the role of T-bet” Treg1 cells in inflammatory disease.
We studied their function in the NTN model of acute crescentic glomerulonephritis (GN).

Results: Kidneys of nephritic wild type mice showed increasing percentages of Treg1
cells during the course of NTN, indicating their functional importance. Naive Foxp3“xT-
bet™ mice (Tregl™), lacking Tregl cells, showed spontaneous skewing towards Thl
immunity. In the absence of Tregl cells, NTN was aggravated in terms of renal function,
histology and inflammatory cell infiltration with selectively elevated renal and systemic
Th1 responses. Analyses of Tregs from Treg1”- mice revealed unaltered systemic numbers,
activation, cytokine production and in vitro suppressive function. However, expression of
the Thl characteristic trafficking receptor CXCR3 was absent on T-bet deficient Tregs,
resulting in significantly reduced renal Treg infiltration. In addition to diminished renal
trafficking, overall fitness of Tregs from Tregl”~ mice was greatly impaired. In competitive
co-transfer experiments into lymphopenic hosts, T-bet deficient Tregs were outcompeted
by wildtype Tregs in terms of proliferation and expression levels of Foxp3. Furthermore,
T cell dependent humoral immunity was impaired in Tregl” mice, indicating that T-bet
activation in Tregs plays a hitherto unrecognized role for antibody production.

Conclusions: Our data indicate the presence of a new subtype of regulatory T cells in
crescentic GN. These Treg1 cells are characterized by activation of the transcription factor
T-bet, which enhances their overall fitness, directs antibody responses and optimizes their
capacity to down-regulate Th1 responses by inducing CXCR3 expression.

FR-OR068

Predicting the Lifetime Risk of End-Stage Renal Disease in Kidney Donor
Candidates Morgan Grams, Yingying Sang, Andrew S. Levey, Kunihiro
Matsushita, Shoshana Ballew, Alex R. Chang, Bertram L. Kasiske, Csaba P.
Kovesdy, Girish N. Nadkarni, Varda Shalev, Dorry L. Segev, Josef Coresh,
Krista L. Lentine, Amit X. Garg. CKD Prognosis Consortium.

Background: A tool to comprehensively evaluate the lifetime risk of ESRD in potential
living kidney donors could help standardize transplant center acceptance criteria.

Methods: We developed statistical equations to predict the lifetime incidence of ESRD
according to a person’s baseline demographic and health characteristics before kidney
donation. Data sources included prevalence estimates from NHANES, ESRD incidence
from USRDS, and ESRD risk associations in low-risk subgroups of 7 general population
cohorts (N=4,580,454). Developed equations were applied to the general population (using
NHANES) and the recent US donor population (using the OPTN registry) and made
available in an online risk calculator (www.transplantmodels.com/lifetime).

Results: For the “base-case” potential donor (¢GFR 90 ml/min/1.73 m?, urine ACR
10 mg/g, systolic blood pressure 120 mmHg, and no adverse health characteristics), the
predicted pre-donation lifetime incidence of ESRD varied by age, race, and sex: 2.7%, 1.1%,
0.9%, and 0.6% in 20-year-old black men, black women, white men, and white women,
respectively, and 0.6%, 0.3%, 0.3%, and 0.2% in the corresponding 60-year-old candidates.
The lifetime incidence of ESRD was higher with additional risk factors, particularly low
eGFR or high ACR in young persons (Figure). The predicted lifetime incidence of ESRD
before donation was <1% in 88% of recent US donors.

Conclusions: We suggest consideration of pre-donation lifetime ESRD risk in the
evaluation and counseling of potential living kidney donors. Our equations estimate a
person’s lifetime incidence of ESRD in the absence of donation according to multiple
demographic and clinical characteristics.
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FR-OR069

Post Donation Hypertension and Risk of Death and ESRD Hassan N. Ibrahim,
Robert N. Foley, Scott Reule, Danielle M. Berglund, Arthur J. Matas, Aleksandra
Kukla, Naim S. Issa, Richard S. Spong. Univ of Minnesota, Mpls, MN.

Background: Prevalence of de novo hypertension after kidney donation appears to be
similar to that in the general population. Factors associated with it development, however,
have not been studied. Goals: 1) ascertain donors’ risk of developing HTN, 2) describe the
impact of its development on death and renal function and 3) develop a HTN risk prediction
model using pre-donation parameters.

Methods: Our donors are followed indefinitely through surveys inquiring about HTN,
renal disease and also serial laboratory testing. Risk factors for post donation new onset
hypertension were determined using stepwise proportional hazards regression.

Results: HTN status was ascertained in 3638 donors with a mean follow-up of 13+11
years. In total, 972 (27%) developed new onset hypertension. Pre-donation risk factors for
development included older age, higher BMI, SBP, and serum glucose at donation (Table
la). White donors were 40% less likely to develop hypertension, p<0.001 for all. HTN
following donation was associated with a nearly 4 fold increased risk of death, proteinuria,
and eGFR < 30 ml/min or ESRD (Table 1b). Coefficients from the regression model were
then used to create a HTN risk calculator (C-statistic 0.65). A sample output for a 40 year
old donor is shown in figure 1.

Variable Hazard Ratio p-value
1a) Pre-donation risk factors for HTN

Age 1.03 (1.03-1.04) <0.001
BMI 1.06 (1.04-1.07) <0.001
SBP 1.03 (1.02-1.04) <0.001
Serum glucose 1.01 (1-1.01) <0.001
White race 0.6 (0.45-0.79) <0.001
1b) Post donation HTN and hard outcomes

Death 3.69 (2.88-4.73) <0.0001
Proteinuria 3.99 (2.62-6.07) <0.0001
eGFR <30 or RRT 2.48 (1.38-4.46) 0.002

Measuring Risk of Donation and Graft Outcomes
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Figure 1. Cumulative risk of HTN for a typical White donor
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Conclusions: Hypertension can be reasonably predicted in kidney donors using baseline
data. Hypertension is a significant contributor to reduced GFR, ESRD and also death.
Funding: Other NIH Support - NIH(5P01 DK013083)

FR-OR070

Effect of Changing African American Race to Apolipoprotein L1 Genotype
on Kidney Donor Risk Index Bruce A. Julian,' Robert S. Gaston,' Barry 1.
Freedman,? William Mark Brown,? Amber M. Reeves-Daniel,> Ajay K. Israni,>*
David P. Schladt,’® Stephen O. Pastan,’ Sumit Mohan,® Jasmin Divers.? ' Univ of
Alabama at Birmingham; *Wake Forest Univ School of Medicine; *Minneapolis
Medical Research Foundation; *Hennepin County Medical Center, Univ of
Minnesota, *Emory Univ School of Medicine; *Columbia Univ.

Background: Renal allografts from deceased African Americans (AAs) with 2 renal-
risk variants in apolipoprotein L1 gene (APOLI) are lost sooner than kidneys from AAs
with 0 or 1 variant. For the latter, allograft survival is similar to that for kidneys from
European Americans. Kidney Donor Risk Index (KDRI) was developed recently, before
APOLI effect was described, to quantitatively estimate quality of deceased-donor kidneys;
it assigns higher risk for all AA donors. We postulated that replacing AA race with APOL1
genotype in KDRI improves risk prediction for kidneys from deceased AA donors.

Methods: Using the effect size in retrospective studies, we calculated KDRI wherein
only AAs with 2 APOLI renal-risk variants received higher KDRI scoring. Weight of
APOLI risk variants was defined by 10-fold cross validation: 9/10 of available data was
used to estimate parameter associated with APOL/ in Cox proportional hazard regression
with other 9 KDRI variables as covariates. Revised KDRI scores were computed and tested
on the last subset; predictive ability was measured by c-index. Cross-validation was done
100x for comparison with original KDRI.

Results: Retrospective analyses of 1,149 kidney transplantations from deceased AA
donors (979 APOL1=0/1; 170 APOL I=2 renal-risk variants) showed mean donor age, serum
creatinine, and KDRI of 35.4 yr, 1.25 mg/dL, and 1.45. Observed c-index with original KDRI
tested with full data was 0.89; distribution of observed APOLI-revised KDRI c-indices
had minimum 0.55 and maximum 0.98, median 0.87. APOL-revised KDRI c-index was
higher than observed KDRI c-index in 44% of cases.

Conclusions: For the 13% of general AA population with 2 4APOLI risk variants,
KDRI did not change. However, for the other 87% of AAs, the revised KDRI improved
by deleting AA race as a risk factor and better reflects the quality of these kidneys relative
to current system.

Funding: NIDDK Support

FR-OR071

Racial Disparities in Perioperative Complications After Live Kidney
Donation Krista L. Lentine,' Ngan Lam,? David A. Axelrod,* Mark Schnitzler,'
Amit X. Garg,’ Jesse D. Schold,* Daniel C. Brennan,’ Dorry L. Segev.® 'Saint
Louis Univ; *Western Univ; *Dartmouth; *Cleveland Clinic; *Washington Univ,
Johns Hopkins.

Background: The frequency and severity of perioperative complications after
contemporary live kidney donation are not well-described.

Methods: We integrated national U.S. donor registry data with administrative records
from an academic hospital consortium (98 centers, 2008-2012) to identify predonation
comorbidity and perioperative complications captured in diagnostic, procedure and registry
sources. Complication severity was graded by Clavien scoring. Correlates (adjusted odds
ratio, aOR) of complications were examined with multivariate logistic regression.

Results: Among 14,964 donors, 11.6% were African American (AA) and 72.6%
Caucasian; 93.8% of nephrectomies began as laparoscopic, 2.4% as robotic, and 3.7%
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as open procedures. Compared with Caucasians, AA donors experienced higher rates of
any complication (18.2% vs 15.5%, P=0.005), and those exceeding progressive severity
thresholds including Clavien >=4 (3.7% vs 2.2%, P=0.0002) (Figure).

FREQUENCY OF PERIOPERATIVE COMPLICATIONS
AFTER LIVE DONOR NEPHRECTOMY, BY RACE

Any Complication

Clavien >=2

Clavien >=3

Clavien >=4 " * P=0.01 to 0.0001
¥ P<0.0001
0% 2% 4% % 8% 10% 12% 14% 16% 18% 20%
M Caucasian M African American M Hispanic Other

After adjustment for demographic, clinical (including comorbidity diagnoses),
procedure and center factors, AA race was associated with increased risk of any complication
(aOR 1.26, P=0.001), and Clavien >=2 (aOR 1.39, P=0.0002), Clavien >=3 (aOR 1.56,
P<0.0001), and Clavien >=4 (aOR 1.56, P=0.004) events. Other significant correlates of
Clavien >=4 events included obesity (aOR 1.55), predonation hematologic (aOR 2.78)
and psychiatric (aOR 1.45) conditions, and robotic nephrectomy (aOR 2.07), while annual
center volume >50 (aOR 0.45) predicted lower risk.

Conclusions: AA race is independently associated with increased frequency and
severity of perioperative complications after live donor nephrectomy. Future work should
seek to identify underlying mechanisms and approaches to reducing outcome disparities.

Funding: NIDDK Support

FR-OR072

Risk Prediction of End-Stage Renal Disease in Living Kidney Donors
Allan Massie, Dorry L. Segev, Eric Chow. Johns Hopkins.

Background: Recent studies have shown increased risk of end-stage renal disease
(ESRD) in living kidney donors compared with healthy nondonors. Accurate risk prediction
is paramount for informed consent for donation, but individual ESRD risk is unknown.

Methods: Using national donor registry data, we modeled ESRD in 122,773 donors
via Cox regression, censoring for mortality. We performed multiple imputation with 50
repetitions to impute body mass index (BMI), unavailable prior to 1999. We used baseline
hazard and hazard ratios to calculate individual risk of ESRD at 5, 10, 15, and 20 years
post-donation.

Results: Male sex, African-American (AA) race, and higher BMI were associated
with greater ESRD risk (all p<0.01, Table 1). Older age was associated with increased risk
in non-AA donors (HR per 10y =, ,, 1.40 , ¢, p<0.001), but decreased risk in AA donors
(HR = 0.76 5, p=0.02).

Risk factor HR (*p<0.05; **p<0.01; ***p<0.001)

1.51 1'9525\***

Male gender

AArace (at age 40) 223 3.06 45 ***

Age per 10y (non-AA donors)

122 140 g%

Age per 10y (AA donors) 060 0-76 05

BMI per 5 units 116 148 "

Overall cumulative incidence of ESRD at 5, 10, 15, and 20 years was 3.0, 11.6, 27,7,
and 56.9 events per 10,000 donors, respectively (Figure 1). Predicted individual 20-year risk
ranged from 6.9 per 10,000 (0.07% chance) to 1240.4 per 10,000 (12.4% chance) of ESRD.
Median (IQR) individual 20-year risk of ESRD was 49.8 (31.2-83.8) per 10,000 (Figure 1).

Measuring Risk of Donation and Graft Outcomes
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Observed and predicted ESRD in live donors
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A web calculator of individual risk can be found at transplantmodels.com/donesrd
Conclusions: Male gender and higher BMI are associated with greater ESRD risk
in kidney donors. Old age is associated with greater ESRD risk among non-AA donors,
but younger age is associated with greater risk among AA donors, likely due to donor
selection. Greater permissiveness may be warranted for older AA donor candidates; younger
AA candidates should be evaluated carefully and counseled about long-term ESRD risk.
Funding: NIDDK Support

FR-OR073

Factors Influencing Decision About Kidney Transplant: A Survey of Dialysis
Patients Fareeha Khalil, Ming Wang, Naman Trivedi, Eric Chang, Nasrollah
Ghahramani. Pennsylvania State Univ College of Medicine, Hershey, PA.

Background: Kidney transplant (KT) is the treatment of choice for end stage renal
disease (ESRD). The decision to pursue KT involves a complex interplay of disease-
related, socioeconomic and ethnic factors. We explored factors influencing patients’
decision about KT.

Methods: We sent flyers to 1,283 dialysis units. Of 2536 interested participants
who fulfilled inclusion criteria, we randomly selected and invited 1400 to complete the
questionnaire. Independent variables were demographic factors, distance to dialysis unit,
and modes of education about options. In multivariate analysis, we calculated odds ratios
(OR) and 95% confidence intervals (CI) for the probability of pursuing KT.

Results: Of 673 participants, 401 had been referred and 201 were listed for KT. Positive
predictors of pursuing KT (n=268) included: ‘received 3 or more modes of education about
KT (OR:3.08;CI:1.62 to 5.87); ‘nephrologist discussed the option of KT at least twice in
previous year’ (OR:2.49;CI:1.43 to 4.32). The 2 most common reasons for not pursuing KT
included satisfaction with current treatment (18%) and inadequate finances (14%). Urban
residence (OR: 2.64;CI: 1.33 to 5.23) and > 5 years on dialysis (OR: 1.75;CI: 1.09 to 2.81)
were associated with likelihood of indicating satisfaction with current treatment as a reason
not to pursue KT. Age >60 (OR: 2.18;CI: 1.21 to 3.94) and proximity to dialysis unit (OR:
2.30;CI: 1.27 to 4.17) were associated with higher likelihood of indicating inadequate
finances as reason not to pursue KT. Of those pursuing KT, 36% would not consider
LDKT, most commonly citing unavailability of potential donor (28%). Positive predictors
of pursuing LDKT were: ‘nephrologist discussed the option of transplant at least twice
in last year’; and married status. Negative predictors of considering LDKT were regular
attendance at religious service, age >60, being on dialysis >5 years.

Conclusions: Nephrologist-related factors (delivering diverse education) and patient
characterisitcs (age, gender, race, health status perception, marital/socioeconomic status,
duration/comfort with dialysis) are important drivers of the decision making process for
choice of KT.

Funding: NIDDK Support

FR-OR074

A Propensity-Matched Analysis Comparing Rates of Post-Transplant
Diabetes Mellitus (PTDM) in South Asian and Caucasian Renal Transplant
Recipients Javeria Peracha, Krishan Parekh, Charles Ferro, Richard Borrows,
Adnan Sharif. Queen Elizabeth Hospital, Birmingham, United Kingdom.

Background: South Asians have increased risk for type 2 diabetes but the risk of
post-transplantation diabetes mellitus (PTDM) is unknown. The aim of this study was
to compare PTDM risk in South Asian versus Caucasian kidney allograft recipients in a
propensity matched analysis.

Methods: In this retrospective analysis, data was extracted from electronic patient
records at a single-centre (2004-2014). 354 Caucasian and 121 South Asians met the
inclusion/exclusion criteria for this study. Caucasians were more likely to be older, male
and have higher BMI compared to South Asians. Propensity score matching was therefore
undertaken to remove their bias effect.

Results: Propensity matching resulted in 102 pairs of kidney allograft recipients.
Median follow up was 51 months (range 3-130 months). Both groups had similar baseline
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characteristics, although South Asians compared to Caucasians received more deceased-
donor kidneys (74% vs. 43% respectively, p<0.001) and were more likely to be CMV
positive (77% vs. 43% respectively, p<0.001). Five-year PTDM was higher in South Asians
versus Caucasians (34% vs. 11% respectively, hazard ratio 4.3 [95% CI: 2.0-9.4, p<0.001]).
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Donor type had significant interaction with ethnicity. While no difference in PTDM
was observed in recipients of live kidneys, 5-year PTDM risk was 42% versus 5% for
South Asian versus Caucasian deceased kidney recipients respectively (p<0.001). No
difference was observed in allograft function, rejection episodes, adverse cardiovascular
events or patient/graft survival.

Conclusions: South Asian kidney allograft recipients have increased risk of PTDM,
especially in the context of deceased kidney donation. It is important to recognize South
Asians as high risk for PTDM to allow targeted screening and management strategies.

FR-OR075

Increased Circulating T-Lymphocytes Expressing HLA-DR in Kldney
Transplant Recipients with Microcirculation Inflammation

Chan-Duck Kim,' Sukyung Lee,' Ji-Young Choi,' Se-Hee Yoon,? Jang-Hee Cho !
Sun-Hee Park,' Yong-Lim Kim." /Internal Medicine, Kyungpook National Univ
School of Medicine, Daegu, Republic of Korea, *Internal Medicine, Konyang
Univ, Republic of Korea.

Background: Despite the clinical impact of microcirculation inflammation (MI) and
T-lymphocyte on antibody-mediated rejection in kidney transplant recipients (KTRs), the
association between MI in allograft biopsy and activity of T-lymphocyte in the peripheral
blood is not known. This study aimed to compare the histologic grading of renal allograft
according to the Banff score with activity of serum T-lymphocyte subsets and HLA-DR
positive monocytes in KTRs.

Methods: A total of 137 indication biopsies from renal allografts were performed
from 117 KTRs. Among them, 24 biopsy specimens from KTRs who have data of serum
T-lymphocyte subsets and HLA-DR positive monocytes at the time of biopsy were included
in this study. The frequencies of serum HLA-DR', CD4", CD8", and CD25" T cells, and
HLA-DR positive monocytes were determined by flow cytometry. The histologic grading
of renal allograft was classified according to the sum score of g+ptc (MI), i+t, cit+ct, and
cv+ah based on Banff 2013 classification.

Results: The frequencies of CD4"HLA-DR'/T cells, CD8"HLA-DR"/T cells,
CD4'HLA-DR'/CD4" T cells, and CD8'HLA-DR*/CD8" T cells were significantly increased
in KTRs with MI sum score *1 (n=13) compared to KTRs with MI sum score=0 (n=11)
(all P<0.05). Among four subsets, CD4"HLA-DR"/CD4" T cells were positively correlated
with MI sum score (P=0.013). However, no significant differences were observed between
two groups categorized based on the sum score of i+t, citct, and cv+ah. Analysis using
the receiver-operating-characteristic curve showed that antibody-mediated rejection could
be predicted with a sensitivity of 83.3% and a specificity of 58.3% using a cutoff value of
12.25% frequency of CD4*HLA-DR*/CD4" T cells.

Conclusions: MI was significantly associated with increased frequency of activated
T-lymphocyte expressing HLA-DR in KTRs. Further large-scale studies are needed to
confirm circulating CD4"HLA-DR'/CD4" T cells as a useful noninvasive immunologic
monitoring tool for prediction of antibody-mediated rejection.

FR-OR076

Monitoring of Calcineurin Inhibitors by NFAT-Regulated Gene Expression
in De Novo Renal Allograft Recipients Claudia Sommerer,' Martin G. Zeier,'
Stefan Meuer,” Thomas Giese.> 'Nephrology, Univ Hospital, Heidelberg,
Germany; *Immunology, Univ Hospital, Heidelberg, Germany.

Background: Calcineurin inhibitors are critical-dose drugs with a narrow therapeutic
range and the optimal monitoring strategies are discussed in terms of safety and efficacy.
A new pharmacodynamic monitoring tool — assessing the expression of nuclear factor of

New Insights in the Pathogenesis of Diabetic Nephropathy
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activated T cells (NFAT)-regulated genes — has been established to measure directly the
functional effect of ciclosporin A (CsA) in an individual patient. Until now, only sparse data
on NFAT-regulated gene expression within the early post-transplant period are available.

Methods: Altogether 80 de novo renal transplant patients were enrolled in this
prospective observational trial. The immunosuppression consisted of IL-2 receptor
antagonist induction, CsA, mycophenolic acid and steroids. The expression of the
NFAT-regulated genes (interleukin 2, granulocyte-macrophage colony stimulating-factor,
Interferon y) was determined by qRT-PCR at CsA CO and C2 at regular follow-up visits
within 6 months after transplantation.

Results: The median age of all patients was 47.9+13.7 years (54 male). Residual
NFAT-regulated gene expression showed a high interindividual variability. Inversely to
reduction of CsA doses expression of NFAT-regulated genes increased from 1.78+1.33% to
8.04+7.36% in month 1 to month 6. Despite of comparable CsA CO levels NFAT-regulated
gene expression was significantly less inhibited in patients with treated biopsy-proven acute
rejections(2.942.2% vs. 2.0+1.7%, p=0.047). Patients with very low residual expression
on NFAT-regulated genes were on increased risk of early infectious episodes. Residual
expression of IFNy and GM-CSF genes correlated most significantly with clinical outcome.

Conclusions: NFAT-regulated gene expression is highly inhibited in the early
post-transplant period in renal allograft recipients on CsA treatment. High residual
NFAT-regulated gene expression was related to acute rejection episodes but low residual
expression with infectious complications. Thus, NFAT monitoring has the potential to
support pharmacokinetic monitoring in the early post-transplant period.

Funding: Pharmaceutical Company Support - Novartis Germany

FR-OR077

Proteomics of Urinary Exosomes to Identify Biomarkers of BK Virus
Infection and Acute Rejection Luuk Hilbrands, Mathijs van de Vrie, Jeroen
Deegens, Johan Van der vlag. Nephrology, Radboud Univ Medical Center,
Nijmegen, Netherlands.

Background: Acute cellular rejection (ACR) and BK virus associated nephropathy
(BKVAN) are frequent causes of graft dysfunction after renal transplantation with similar
symptoms but requiring different treatments. We investigated whether patients with an ACR
episode or BKVAN could be distinguished based on proteins present in urinary exosomes.

Methods: Urine samples (50 mL) were collected from renal transplant patients
with ACR, BKVAN or stable graft function. Urinary exosomes were isolated by
ultracentrifugation (110” at 200.000xg). For each group (ACR, BKVAN, controls) we
pooled equivalent amounts of exosome proteins of 4 patients (first set) and repeated this
with 4 different patients in each group (second set). Subsequently, exosomes were lysed
and 40 microgram of protein was resolved by a 4-12% SDS-PAGE. After electrophoresis,
gel lanes were cut into 5 pieces according to molecular mass. Proteins were in-gel digested
with trypsin, and peptide mixtures were analysed using LC-MS/MS. Proteins were identified
using the NCBI database. Partial least squares enhanced discriminant analysis was used to
classify the patient groups based on exosomal protein content.

Results: A total of 340 individual proteins was detected in the first set of samples
and 385 proteins in the second set, with 204 proteins overlapping between both sets. Our
preliminary findings show a number of proteins for which the exosome content differed
between ACR and BKVAN. Specific candidate proteins that can serve as urinary biomarkers
include acid ceramidase, low density lipoprotein-related protein 2, copine VIII, alpha-1-acid
glycoprotein 1 syndecan 4, and lactate dehydrogenase.

Conclusions: In this study we show that profiling of urinary exosomes is a promising
tool to identify urinary proteins which allow differentiation between ACR and BKVAN
in renal transplant patients.

FR-OR078

Identification of Signature Long Non-Coding RNAs in the Development of
Diabetic Nephropathy Jianyin Long, Shawn S. Badal, Zengchun Ye, Bernard
A. Ayanga, Farhad R. Danesh. Dept of Emergency Medicine, The Univ of Texas
MD Anderson Cancer Center, Houston, TX.

Background: Long noncoding RNA (IncRNAs) have emerged as potent regulators
of multiple cellular processes relevant to cellular homeostasis and differentiation. More
recently, IncRNAs have also been implicated in the pathogenesis of a myriad of diseases,
including cancer and heart diseases. However, the role of IncRNAs in diabetic nephropathy
(DN) is unknown.

Methods: Total RNA-Seq analysis was performed on glomeruli from Type 2 diabetic,
db/db mice to explore differentially expressed IncRNAs. Following identification of
a candidate IncRNA, Tugl (Taurine-upregulated gene-1) we employed CRISPR/Cas9
genome editing to deplete Tugl in cultured podocytes. Tugl overexpression in podocytes
was used for gain of function analysis. To understand the functional role of Tugl in vivo
and because Tug] is reduced in diabetic podocytes, we generated podocyte-specific, Tugl
transgenic, db/db mice.

Results: RNA-Seq analysis revealed that expression of Tugl, a predicted antioxidant-
responsive gene, is significantly reduced in the podocytes of db/db mice. Analysis of in vivo
isolated podocytes from db/db mice demonstrated that downregulation of Tug1 over time is
correlated with the progression of DN. To interrogate the functional relevance of Tugl, we
performed transcriptome analysis on RNA from CRISPR/Cas9 Tug! depleted podocytes,
and found expression of a number of nuclear encoded, mitochondrial genes, including
the master mitochondrial regulator, Pgcla to be significantly decreased. Gain of function
experiments revealed Tugl mediated activation of Pgcla and associated mitochondrial
phenotypes. To assess the therapeutic potential of Tug1 overexpression in vivo, we generated
podocyte-specific, Tugl transgenic mice on the db/db background. Importantly, we observed
significant and sustained improvement in ACR and histology up to 24 weeks.
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Conclusions: We have found a number of differentially regulated IncRNAs within DN
and demonstrated that Tugl is a mediator of the transcriptional response to high glucose.
We demonstrate that Tugl overexpression in a mouse model of DN exerts a renoprotective
phenotype, in part, by rescuing expression of Pgcla.

Funding: NIDDK Support
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Epigenetic Abnormalities Underlie Increased Expression of Nuclear
Receptor PXR in Diabetic Kidney Disease Atsushi Watanabe,' Takeshi
Marumo,> Wakako Kawarazaki,> Mitsuhiro Nishimoto,? Nobuhiro Ayuzawa,’
Daigoro Hirohama,” Kohei Ueda,? Hiroo Kumagai,' Toshiro Fujita.> 'Dept of
Nephrology and Endocrinology, National Defense Medical College, Tokorozawa,
Japan; *Div of Clinical Epigenetics, RCAST, Univ of Tokyo, Tokyo, Japan.

Background: Epigenetic abnormalities have been suggested to mediate the
phenomenon of metabolic memory observed in diabetic complications. Because kidney
is composed with various cell types, we investigated the epigenetic alterations in a cell
type-specific manner and showed that epigenetic changes may induce persistent phenotypic
changes of the proximal tubules in the diabetic kidney (JASN 2015 in press). PXR, a
xenobiotic nuclear receptor, has recently been shown to play a critical role in metabolic
changes in obesity and diabetes. In this study, we investigated the expression of PXR in
normal and diabetic kidneys and explored the underlying epigenetic mechanisms and
possible function.

Results: Immunohistochemistry and quantitative RT-PCR analysis demonstrated that
PXR is selectively expressed in the proximal tubules. Combined bisulfite restriction analysis
and bisulfite sequencing revealed that the promoter region of Pxr of normal proximal
tubules is significantly demethylated as compared to that of non-proximal tubular cells.
In diabetic mice, significant increase in Pxr mRNA, demethylation of DNA and increased
H3K4me3 in the promoter were also observed. Epigenetic changes are likely to play a
causative role in PXR induction because DMNT inhibitor and HDAC inhibitor increased
mRNA expression of Pxr in cultured human proximal tubular cells. To identify specific
functions of PXR in proximal tubules, we treated mice with PXR agonist (PCN 100mg/kg
once i.p.), and analyzed transcriptome of the kidney by microarray analysis. Significant
increase of Rge32, a molecule known to exert fibrotic effects in the kidney, was observed
in the PCN-treated kidney.

Conclusions: We revealed that PXR, expressed selectively in the proximal tubules,
is increased in the diabetic kidney. Aberrant expression of PXR may be maintained by
epigenetic mechanisms and contribute to the progression of diabetic kidney disease through
the novel PXR-RGC32 pathway.

FR-OR080

Metabolic Control of Chromatin Remodeling by miR-93 in Diabetic
Nephropathy Shawn S. Badal,' Yin Wang,' Jianyin Long,' Farhad R. Danesh.!
ISection of Nephrology, The Univ of Texas MD Anderson Cancer Center,
Houston, TX; *Molecular and Cellular Biology, Baylor College of Medicine,
Houston, TX.

Background: How podocytes respond to metabolic cues in their environment remains
a central question in kidney research. This is relevant in the pathogenesis of diabetic
nephropathy (DN), where recent evidence suggests that metabolic events in podocytes may
play important roles in regulating chromatin structure. However, the molecular connection
linking metabolic states in the cytoplasm to chromatin dynamics remains poorly understood.

Methods: We employed a combined in vivo and in vitro approach to understand the
impact and mechanism of miR-93 overexpression in podocytes within the diabetic millieu.
We generated triple transgenic, podocyte-specific, tamoxifen-inducible miR-93 transgenic
mice on the Lepr® background (db/db). We restored miR-93 expression in kidneys using
systemically administered miR-93 mimics. Mechanistically, we employed RNA-Seq and
DNase Hypersensitivity-Seq analysis to define novel targets of miR-93 in podocytes.

Results: Diabetic mice with forced expression of Pod-miR-93 exhibited a significant
reduction in ACR and total albumin excretion whencompared to non-induced, diabetic
controls. Tamoxifen induced mice exhibited a significant reduction in mesangial expansion
measured by PAS and podocyte injury measured by Desmin staining, compared to controls.
Ultrastructure analysis revealed reduced podocyte effacement, and improved glomerular
basement membrane thickness in miR-93 induced mice compared to controls. Restoring
miR-93 expression via miR-93 mimics delivery in diabetic mice rescued the DN phenotype
in a similar fashion. RNA-Seq and DNase-Seq analysis revealed a previously unrecognized
role for miR-93 as regulator of chromatin dynamics through a novel target in DN, Msk2.

Conclusions: Our data suggest that miR-93 is a critical metabolic/epigenetic switch
in the diabetic environment linking the metabolic state to chromatin remodeling through
its modulatory effect on Msk2/H3S10 phosphorylation signaling pathway. We propose that
low levels of miR-93, via chromatin remodeling, results in global changes to DN-related
chromatin signature and transcriptome.

Funding: NIDDK Support
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C-Reactive Protein Promotes Renal Fibrosis in Type 2 Diabetes via CD32-

Smad3-mTOR Signaling Pathway In Vivo and In Vitro Hui Y. Lan, Yong-ke

You, Xiao Ru Huang. Dept of Medicine & Therapeutics, Li Ka Shing Inst of
Health Sciences, and Shenzhen Research Inst, The Chinese Univ of Hong Kong,

Hong Kong, China.

Background: Increasing evidence shows that patients with type-2 diabetic nephropathy
(T2DN) is associated with elevated serum levels of C-reactive protein (CRP). In this study,
we tested a hypothesis that CRP may promote T2DN by impairing the mTOR pathway via
the Smad3-depenent mechanism.

Methods: Human CRPtg-db/db mice and their littermate controls including db/db,
db/m and CRPtg-db/m mice were generated by crossing db/m mice with CRPtg mice that
overexpress human CRP. Blood fasting glucose, intraperitoneal glucose tolerance test
(IPGTT), intraperitoneal insulin tolerance test (IPITT), 24-hour urinary microalbumin levels
were measured every 4 weeks in groups of 8 mice over the 36-week period. To study the
signaling mechanism, intrarenal TGF-beta/Smad3 and mTOR signaling were also studied
in vivo and in vitro in HK-2 tubular epithelial cells.

Results: Compared with littermate db/db mice, CRPtg-db/db mice developed higher
levels of blood fasting glucose and enhanced insulin resistance. These was associated with
a marked increase in microalbuminuria and the development of more severe renal fibrosis
including an increase in collagen I and IV within the diabetic kidney. Enhance renal fibrosis
in CRPtg-db/db mice was associated with a maked activation of TGF-beta/Smad3 and
mTOR signaling. Further studies in cultured HK-2 TEC revealed that CRP acted through its
receptor CD32b to promote high glucose-induced activation of Smad3 via both TGF-beta-
dependent and ERK/p38/MAP kinases-crosstalk pathways, which was confirmed by the
finding that addition of an neutralizing antibody against CD32 or TGF-betal and an inhibitor
to ERK or p38 was capable of inhibiting CRP-induced Smad3 signaling. Furthermore, we
also found that activated Smad3 then bound directly to mTOR as determined by a ChiP
assay and stimulated fibrosis in response to CRP and high glucose, which was blocked by
a Smad3 inhibitor (SIS3) and a mTOR inhibitor (rapamycin).

Conclusions: CRP promotes renal fibrosis in T2DN via the CD32b-Smad3-mTOR
signaling pathway.

Funding: Other NIH Support - RGC TRS-T12-402/13N, GRF-468711, CREF-
CUHK3/CRF/12R, 973 program-2012CB517705, CUHK FIS-A program.
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NLRC4 Knockout Ameliorates the Development of Diabetic Nephropathy
in Mice Fang Yuan,' Yinghong Liu,' Ryan Kolb,? Fu-You Liu,' Weizhou
Zhang.> 'Dept of Nephrology, the Second Xiangya Hospital, Central South
Univ, Changsha, China; *Dept of Pathology, Univ of lowa, USA.

Background: Diabetic nephropathy is a growing health concern with characteristic
sterile inflammation. An association of diabetic nephropathy with inflammasome activation
has recently been shown, but the pathophysiological relevance of this finding remains
unknown.In the current study, we aimed to study the role of NLRC4 inflammasome in the
development of diabetic nephropathy in mice.

Methods: The expression of NLRC4 inflammasome and macrophage infiltration
in renal tissues of patients with DN were detected by immunohistochemistry. Then,we
used NLRC4”'mice to test the hypothesis that diabetic nephropathy is associated with
renal NLRC4 inflammasome activation.We used the STZ-induced diabetes model, and
followed the mice for up to 8 weeks. The mice were randomly divided into 3 groups:
the normal control group; the wild-type diabetic group; NLRC4"~ diabetic group.After 8
weeks, serum biochemistry and urine albumin were measured. The kidneys were collected
to test the macrophage by flow cytometric analysis and the renal pathologic changes were
observed by light microcopy.We also detected the level of IL-1p by ELISA,and NLRC4
inflammasome activation by western blot. NF-kB,JNK signal transduction pathways and
inflammatory cytokines in wild-type and NLRC4”"mice were determined by western blot
and real-time PCR .

Results: There were significantly increased NLRC4 expression and macrophage
infiltration in the renal tubules and interstitium of DN patients compared with that of control
patients,and the expression of NLRC4 was positive correlated with glomerular sclerosis.
Inflammasome activation( caspase-1 and IL-1p) were detected in wild-type diabetic mice.
Conversely, NLRC4 deficient mice were protected against diabetic nephropathy. Furthermore
,inhibition of NLRC4 also suppressed NF-kB,JNK signal transduction pathways and
decreased TNF-0,TGF-p and CTGF expression in STZ-diabetic mice.

Conclusions: Our study suggests that inhibition of NLRC4 inflammasome ameliorates
the development of diabetic nephropathy in mice.Targeting the inflammasome may be a
potential therapeutic approach to diabetic nephropathy.

Funding: Government Support - Non-U.S.
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Mitochondrial Lipid Overload in the Proximal Tubules Leads to Fibrosis
Kirisztian Stadler, Claudia Kruger. Oxidative Stress and Disease Lab, Pennington
Biomedical Research Center, Baton Rouge, LA.

Background: While there is ample evidence for defective lipid metabolism in diabetes
and insulin sensitive tissues, the role of lipid metabolism in renal disease is underappreciated.
Mitochondrial lipid overload — overburdening 3 oxidation — is an important phenomenon
in metabolic flexibility. This metabolic disturbance in the kidney has not been studied.
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Proximal tubules almost exclusively use fat as their energy source, therefore it is important
to understand what happens when they are overloaded with lipids. Tubular fibrosis seems
to be a common pathway where all chronic kidney diseases culminate.

Methods: To test the relationship between mitochondrial lipid overload and tubular
damage, we have developed a proximal tubule specific (Ggt CRE) mouse strain lacking
carnitine-acetyl transferase - crAT (CrATGgt-/-). CrAT is responsible for the removal
of excess fatty acid products from mitochondria. In its absence, incompletely oxidized
fatty acids accumulate, pyruvate oxidation is compromised and a reducing environment
conducive to superoxide formation created. This can lead to hydroxyl radical production
which then will induce lipid peroxidation. By deleting CrAT an ideal system can be created
to specifically model lipid radical formation due to metabolic sources.

Results: Knockout mice developed fibrosis, protein casts and tubular injury as they aged
when compared to fl/fl controls. This was accompanied with increased TGFf expression,
an increase in serum creatinine levels, increased expression of vimentin, collagen IV,
Bax, and caspase-3. Similarly to other mice models of kidney disease, CrATGgt-/- mice
displayed phenotypic variations from minor to more severe injury. Kim-1 expression in
CrATGgt-/- mice correlated with the severity of fibrosis. Interestingly, mice also developed
glomerular injury and FSGS-like lesions, suggesting tubulo-glomerular interactions when
tubular mitochondria are overloaded. Challenging mice with high fat diet or uninephrectomy
accelerated this phenotype.

Conclusions: Our studies suggest that mitochondrial lipid overload (deletion of CrAT)
in the proximal tubules may lead to metabolic/redox disturbances and tubular apoptosis
and fibrosis.

Funding: NIDDK Support
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Role of Neuropilin-1 in Glomerular Function and Disease Christina S. Bartlett,'
Monika Lucyna Wnuk,? Vera Eremina,’ Chengjin Li,’ Yashpal S. Kanwar,' Jeffrey
H. Miner,* Maria Pia Rastaldi,’ Susan E. Quaggin.! 'Feinberg Cardiovascular
Research Inst and Div of Nephrology, Northwestern Univ, Chicago, IL; *Univ
of Bern, Switzerland; ’Mount Sinai Hospital, Toronto, Canada; *Washington
Univ, St. Louis, MO; *Fondazione IRCCS Ca’Granda Ospedale Maggiore
Policlinico, Milano, Italy.

Background: Neuropilin-1 (NP-1), a co-receptor for a variety of growth factors (e.g.
VEGF, PDGF, and TGF-b), is critical for development and patterning of vascular and
nervous systems. Mesangial cells strongly express NP-1 yet the physiological relevance
of this is unclear. To date, onset of proteinuria in humans following antibody blockade of
NP-1 hints at the importance of NP-1 in glomerular function.

Methods: NP-1 expression was assessed by immunofluorescence in biopsy samples
from diabetic (DN) and IgA nephropathy (IgAN) patients. To further investigate the in vivo
function of NP-1, we analyzed mice with perivascular cell specific deletion of NP-1. Intrinsic
cell behaviors affected by NP-1 were examined in primary human mesangial cultures.

Results: DN and IgAN biopsies have notably elevated mesangial expression of NP-1
indicating that NP-1 may have a role in glomerular dysfunction. In mice, deletion of NP-1
in the mesangium restricts glomerular maturation and causes dramatic mesangial expansion,
marked GBM thickening and tubular dilatation. NP-1-deficient mutants develop severe
proteinuria and succumb to renal insufficiency. In mutant glomeruli lacking NP-1 in the
mesangium, VEGFR2 phosphorylation is increased while podocyte ERK signaling is
hyperactivated. In vitro, we showed that NP-1 mediates directed migration of mesangial
cells towards PDGFB. Inducible gene targeting of NP-1 is currently underway to delineate
developmental versus maintenance functions of NP-1 in the glomerulus particularly within
the context of DN.

Conclusions: NP-1 expression in the mesangium is needed for glomerular development.
NP-1 regulates matrix production and its absence compromises glomerular filtration.
Increased expression of NP-1 in DN and IgAN further suggests that glomerular function
relies on a finely tuned level of NP-1 signaling. Accordingly, NP-1 may be suitable as target
to ameliorate glomerular disease.

Funding: Other NIH Support - 5T32 DK007169
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Protein S Protects Podocyte from Injury in Early Diabetic Nephropathy
Fang Zhong,'? Kim Lee,' John C. He.! 'Dept of Medicine/Nephrology, Icahn
School of Medicine at Mount Sinai, New York, NY; *Dept of Nephrology, Hang
Zhou Hospital of Traditional Chinese Medicine, Zhejiang Chinese Medical
Univ, Hang Zhou, Zhejiang, China.

Background: Elucidating mechanisms that mediate the early stage of diabetic
nephrology (DN) may help us identify novel preventive and therapeutic measures for
patients with DN. Protein S (PS), a vitamin K-dependent protein, functions mainly as
a cofactor for the formation of activated protein C (APC). APC is known to have podo-
protective effects in DN. However, the role of PS in DN has not been studied.

Methods: Proteomic analysis was performed in glomeruli isolated from STZ and
control rats. The podocytes cell-specific Pros] homozygous knockout mice (KO) were
developed to determine the role of PS in DN. Immortalized human podocytes (HPC) were
used for in vitro studies. The expression of TMA receptors and podocyte-specific genes
were examined by western blot and RT-PCR. The Protein S expression was examined in
human kidney biopsies by immunostaining.

Results: Proteomic analysis of glomeruli revealed higher expression of PS in diabetic
glomeruli. Then, we confirmed an increase of PS expression in the glomeruli of diabetic
rats by RT-PCR and immunostaining. Interestingly, PS expression also increased in human
kidneys with early DN but decreased in those with advanced DN. As a control, plasma
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concentrations of PS were not significantly different between diabetic and non-diabetic
rats or humans. Since the staining of PS was more prominent in podocytes of human
diabetic kidney, we determined the role of PS in cultured human podocytes. We found
that Knockdown of Pros1 enhanced high glucose-induced apoptosis while overexpression
of Pros1 inhibited TNF-a-induced pro-inflammatory gene expression in podocytes likely
through activation of tyro3, one of the TMA receptors. To further determine the role of PS
in DN, we developed podocyte-specific Pros1 knockout mice (KO) and found that diabetic
KO mice (KO-STZ) developed more proteinuria, mesangial expansion, and foot process
effacement than diabetic wide-type mice (WT-STZ).

Conclusions: Our data support a protective role of PS against podocyte injury in
early DN.

Funding: Other NIH Support - NIH 1R01DK078897, NIH 1R01DK088541, NIH
P01-DK-56492
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Deletion of SHP-1 in Podocytes Prevents Diabetic Nephropathy
Farah Lizotte, Benoit Denhez, Andréanne Guay, Pedro Miguel Geraldes.
Medecine, Univ of Sherbrooke, Sherbrooke, QC, Canada.

Background: Both clinical and experimental data suggest that podocyte injury is
involved in the onset and progression of diabetic nephropathy (DN) in the patients with
type 1 diabetes. Although the mechanisms underlying the development of podocyte loss are
not completely understood, insulin and nephrin actions have been shown to play a major
role in the podocyte survival and function. We have reported that SHP-1, a protein tyrosine
phosphatase, is increased in podocytes of diabetic mice and inhibited insulin and nephrin
actions. However, the precise role of SHP-1 in the development of diabetic nephropathy
remains to be investigated.

Methods: We have generated a non-diabetic (NDM) and diabetic Akita (DM; Ins2"<Y)
conditional podocyte specific SHP-1 knockout (podo-SHP-1KO) mice using the TetON-
Cre lox system. Mice received or not doxycycline at 4 weeks of age and renal function
(albuminuria and GFR) and pathology were examined at 7 months of age.

Results: Elevated albumin/creatinine ratio and GFR showed in DM mice are prevented
by 86% and 100%, respectively in DM mice that lack SHP-1 gene specifically in podocytes.
Mesangial cell expansion and glomerular hypertrophy is increased by 1.8 and 4.9 fold in DM
mice and reduced by 78% and 72%, respectively in DM podo-SHP-1KO mice. Moreover,
the expression of collagen type IV and TGF-8 that is enhanced in DM mice compared to
NDM was not increased in DM podo-SHP-1KO mice. Transmission electron microscopy
analysis demonstrated podocyte foot process effacement in DM mice that is not observed
in DM podo-SHP-1KO mice. Furthermore, inhibition of insulin-induced Akt and ERK
phosphorylation showed in DM mice is completely prevented in DM podo-SHP-1KO
mice. Similar to insulin, nephrin phosphorylation is restored in DM podo-SHP-1KO mice
compared to DM mice.

Conclusions: Our data indicate that the deletion of SHP-1 specifically in podocytes
restored insulin and nephrin actions and prevented renal pathology and dysfunction in
diabetic mice.

Funding: Government Support - Non-U.S.
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Targeted Proximal Tubule Injury Promotes Progression of Diabetic
Kidney Disease in Akita Mice Jae Hyung Chang, Takaharu Ichimura, Venkata
Sabbisetti, Joseph V. Bonventre. Renal Div, Dept of Medicine, Brigham and
Women's Hospital, Boston, MA.

Background: Increasing evidence suggests that the kidney tubulointerstitial injury
plays an important primary role in the pathophysiology of diabetes.

Methods: In the present studies, a mouse containing the renal epithelial cell-specific
Six2Cre allele was crossed with a mouse transgenic for a Cre-inducible simian diphtheria
toxin receptor (DTR). The bigenic mouse was then bred with Akita mice as a genetic model
of type 1 diabetes. Targeted tubule injury was induced in these animals (Akita DTR!
epithelial eell (TR™)) with injection of diphtheria toxin (DT).

Results: Male Akita mice developed sustained hyperglycemia. A single sublethal
dose of DT in Akita DTR™ mice resulted in an acute two-fold rise in urinary albumin
excretion and progression of albuminuria over the study period. By 19 weeks after DT
injection, Akita DTR™ mice developed an almost five-fold increase in albuminuria, 40%
increase in serum creatinine level, almost two-fold increase in blood urea nitrogen (BUN)
level, and reduced kidney size when compared with Akita controls. Moderate glomerular
mesangial expansion, and increased interstitial fibrosis and tubular atrophy (IFTA) and
glomerulosclerosis were observed in Akita DTR™ mice 20 weeks after DT injection.
These pathologic changes were accompanied by increased levels of the molecular marker
of proximal tubule injury, kidney injury molecule (KIM)-1, in both kidneys and urines of
Akita DTR™ animals. Increased proximal tubule DNA damage response (DDR) activation,
pro-inflammatory and pro-fibrotic cells infiltration, and peritubular capillary rarefaction
were observed in kidneys of DT-treated Akita DTR™ mice.

Conclusions: In diabetes, proximal tubule injury, perhaps from glycotoxins, can drive
interstitial inflammation and fibrosis, capillary rarefaction, and secondary glomerular injury
leading to progression of diabetic nephropathy. Our findings suggest novel therapeutic
targets for the prevention and treatment of diabetic kidney disease.

Funding: Private Foundation Support
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‘Wnhtl1 Signals from the Ureteric Bud Direct Organization of the Nephron
Progenitor Niche Determining Nephron Endowment Lori L. O’Brien,'
Alexander N. Combes,® Kieran M. Short,? Peter H. Whitney,' Odyssé Michos,'
Ali Ju,? Luise A. Cullen-McEwen,? John F. Bertram,> Melissa H. Little,’
Andrew P. McMahon.! 'USC, Los Angeles, CA; *Monash Univ, Melbourne,
VIC, Australia; *Murdoch Childrens Research Inst, Melbourne, VIC, Australia.

Background: Normal nephron endowment requires a balance of nephron progenitor
(NP) self-renewal and differentiation during kidney development. Wnt11, a non-canonical
What signal produced by ureteric tip (UT), has been shown to positively regulate the Gdnf-
Ret signaling axis and branching morphogenesis. Our current data identifies a new role
for Wntl11 in organization of the NP niche.

Results: Six2+ NPs are normally tightly associated with the UT, separating adjacent
Foxdl+ interstitial progenitors from the UT. In Wntl1 mutants, inter-niche boundaries
become less distinct and Six2+ and Foxdl+ cells intermix. RNA-seq of whole kidneys
revealed minimal transcriptional changes within NPs suggesting Wnt11 primarily regulates
cell behavior, as expected for a non-canonical Wnt. Single cell analysis of NPs in vivo and
live imaging of kidney organ cultures shows that NPs normally make extensive membranous
contacts with UTs. Long membrane projections extend to the UT from NPs that form layers
above the UT. In contrast, NPs in Wntl1 mutants fail to exhibit elongated UT-directed
membrane extensions. Wnts signal through Frizzled (Fzd) receptors: Fzd2 and Fzd7 are
co-expressed within NPs. Fzd2-/-; Fzd7-/+mutants display a similar disorganization of the
NPs, suggesting these two receptors likely mediate the non-canonical Wntl1 response.
Quantitative analyses of the Wntl11 phenotype revealed a 30% reduction in UTs and 20%
reduction in kidney size by E15.5. At birth, UT numbers were further reduced by 40%
and mutant kidneys were 38% smaller. Further, NP niches were significantly depleted and
prematurely lost. As a consequence, adult nephron number was reduced by 50%.

Conclusions: Taken together, these data highlight the importance of non-canonical
Wntl1 signals in maintaining NP behavior, and appropriate stratification and organization of
distinct mesenchymal progenitor compartments in the UT niche, a prerequisite for generating
a normal nephron complement in the developing mammalian kidney.

Funding: NIDDK Support, Private Foundation Support
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Bim Gene Dosage Is Critical in Modulating Nephron Progenitor
Survival in the Absence of Dicer Activity During Kidney Development
Debora Malta Cerqueira, Andrew J. Bodnar, Yu Leng Phua, Kenneth A.
Walker, Jacqueline Ho. Dept of Pediatrics, Children’s Hospital of Pittsburgh,
Pittsburgh, PA.

Background: We have previously demonstrated that conditional depletion of the
miRNA-processing enzyme, Dicer, in nephron progenitors results in increased apoptosis and
premature depletion of this cell population during kidney development. This is accompanied
by increased expression of the pro-apoptotic protein, Bim.

Methods: To determine the functional significance of increased Bim, we generated
a mouse model with depletion of both Dicer and Bim from nephron progenitors in
the developing kidney. To this end, Six2-TGC™"*; Dicer™™ mice were crossed with a
conditionally floxed Bim allele generating the following genotypes: Six2-TGC*"; Bim™'*;
Dicer™* (control), Six2-TGC™"; Dicer™; Bim*"* (mutant), Six2-TG Dicer™; Bim""*
(heterozygous rescue) and Six2-TGC™*; Dicer™; Bim™# (homozygous rescue).

Results: The depletion of Bim partially restored the number of nephron progenitors
and improved nephron formation in Dicer-deficient kidneys. At the molecular level, the
expression of the most abundant isoform of Bim (Bimy, ) was increased, while the levels
of the pro-survival protein Bcl-2 were reduced in mutant compared to control kidneys.
In contrast, the loss of Bim restored Bcl-2 expression and reduced Bimy, levels in a
dose-dependent manner in the homozygous and heterozygous rescue kidneys. Finally, we
analyzed the survival and proliferation of nephron progenitors. The loss of Bim decreased
apoptosis of nephron progenitors in kidneys that were Dicer-deficient in the progenitors,
with no significant effect on cell proliferation.

Conclusions: Together these data provide evidence for a model in which miRNA-
mediated regulation of Bim controls the balance between apoptosis and survival during
nephrogenesis, as one potential means of regulating nephron number.

Funding: NIDDK Support
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DGCRS8-Dependent MicroRNA Biogenesis Is Essential to the Function of
Pax8-Positive Epithelial Organs Roman-Ulrich Mueller,' Malte P. Bartram,'
Elena Amendola,> Gabriella De vita,> Bernhard Schermer,' Thomas Benzing.'
!Dept 11 of Internal Medicine and Center for Molecular Medicine, Univ Hospital
Cologne, Cologne, Germany; *Dipartimento di Biologia e Patologia Cellulare
e Molecolare, Univ degli Studi di Napoli ‘Federico II’, Naples, Italy.

Background: MiRNAs are small regulatory RNA molecules that have been shown
to play an important role in physiology, development and disease of many organs. As to
most organs our knowledge on the role of miRNAs depends on the use of Dicer-knockout
models with this enzyme being a key component of the miRNA biogenesis machinery.
However, Dicer has been shown to fulfil a number of other functions beyond the maturation
of miRNAs. Furthermore a number of these small RNAs does not depend on Dicer in
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its maturation. Consequently, the phenotypes observed might well be due to miRNA-
independent functions of Dicer. For most organs examined - including renal disease models
- we still lack confirmation that the phenotype observed is truly due to miRNA deficiency.

Methods: We examined mice harboring a conditional knockout allele of Dger8. Dger8
- together with its interaction Partner Drosha - is essential to the nuclear steps of miRNA
biogenesis. This mouse line was crossed to a Pax8Cre line to examine and confirm the role
of miRNAs in Pax8-positive epithelial organs.

Results: The knockout mice develop a cystic kidney disease and hydronephrosis. End-
stage renal disease occurs by the age of 4-8 weeks. On the cellular level this phenotype is
accompanied by a strong increase in both cellular proliferation and apoptosis. Furthermore
severe hypoplasia of the thyroid gland and consecutive hypothyroidism were observed.
The hypoplasia does not appear to depend on a block in differentiation but may rather be
due to impaired cell polarization.

Conclusions: This study shows the importance of DGCR8-dependent miRNA
biogenesis for both renal and thyroid function and can thus be the basis to future experiments
addressing the role of specific miRNA sequences. Nonetheless, some aspects of the
phenotype differ from the Dicer knockout model pointing towards miRNA-independent
contributions of Dicer and Dgcr8 regarding the pathogenesis of these two organs in our
mouse model.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Oxygenation and Von Hippel-Lindau Regulate Nephron Progenitor
Differentiation Elina Mukherjee, Jacqueline Ho, Sunder Sims-Lucas. Univ
of Pittsburgh, Pittsburgh, PA.

Background: During development, oxygenation plays a crucial role in kidney
formation. Nephron progenitor (NP) differentiation is highly dependent on appropriate
vascularization and subsequently oxygen concentration. Alterations in nephron
differentiation lead to kidney malformations. The unperfused NP are hypoxic, which
activates the hypoxia inducible factors (HIFs). The HIF genes are potent factors involved in
tissue differentiation. Upon oxygenation the Von Hippel-Lindau gene (VHL), degrades the
HIFs and allows for tissue differentiation. We previously showed in vitro that oxygenation
drives NP differentiation. Thus, we hypothesize that stabilization of HIFs in the NP will
cause congenital kidney defects.

Methods: To determine the role of VHL in the NP we utilized VHL floxed mice bred
with the Six2EGFPcre line, to generate Six2creVHL'¥'™* mutant mice. We performed a
thorough histological assessment from early kidney development through to post natal
ages. We coupled this with immunofluorescence (IF) of the various kidney compartments
as well as immunohistochemistry (IHC) and western blot analysis to analyze VHL and
HIF expression.

Results: Histology revealed that Six2cre VHL*¥'** mutant mice were underdeveloped
from E15.5, with fewer differentiated NP derived structures. Postnatal mutant kidneys
displayed significant pathology containing fewer nephrons, cystic tubules and proteinaceous
casts. The mutant kidneys contained fewer proximal tubules, and remaining tubules were
dilated. The mutant animals failed to thrive and were significantly smaller at weaning. IHC
staining revealed a down regulation of VHL in the mutants coupled with an up regulation
of HIFla in the NP, which was confirmed via western blot analysis. IF staining of mutant
embryonic kidneys showed a delay in NP differentiation with ectopic Six2 remaining highly
expressed in NCAM positive epithelialized structures of mutants.

Conclusions: In conclusion, VHL is critical in the NP to regulate the expression of
HIFs. Inappropriate up regulation of HIFs causes alterations in NP differentiation, leading
to kidney malformations.

FR-OR092

Interplay Between the Tbx2 Transcription Factors and Notch Signaling
Directs Nephron Segmentation Bridgette Drummond, Yue Li, Amanda N.
Marra, Christina N. Cheng, Rebecca A. Wingert. Biological Sciences, Univ of
Notre Dame, Notre Dame, IN.

Background: Nephron segment patterning remains an enigmatic process. The
conservation of nephron segments across vertebrates enables insights through work with
animal models, and among these the zebrafish provides a simple system for developmental
genetic studies of nephrogenesis. Zebrafish nephrons contain proximal and distal tubule
segments, and endocrine cells called the corpuscle of Stannius (CS) also arise from the
intermediate mesoderm (IM) and are situated between the distal nephron segments.

Methods: Here, we show that the 7-box 2a/b (tbx2a/b) orthologs are spatially restricted
to the distal IM. thx2a and thx2b single and doubly deficient embryos, as well as tbx2b™
mutants, exhibited a modest expansion in the proximal segments accompanied by a reduction
in the distal nephron, indicating that these genes have redundant roles in segment patterning.

Results: Abrogation of rbx2a/b expression was also associated with significantly
expanded CS structures, coincident with increased expression of simla, a transcription
factor that was recently demonstrated to be necessary and sufficient for CS formation.
Further, we identified expression of the Notch pathway component zer9 in the developing
CS. In exploring the link between tbx2 genes and Notch, DAPT treatment was found to
cause a moderate CS expansion in wildtypes, while DAPT induced further enlarged CS
clusters in tbx2 deficient embryos. Ectopic activation of Notch signaling in 7g(hsp70::Gal4,;
UAS::NICD) led to a reduced CS in wildtypes but not thx2 deficient embryos, suggesting
the tbx2 genes function downstream of Notch to inhibit the CS. In addition, ectopic Notch
expanded proximal tubule segments at the expense of distal, reducing thx2 expression
domains and therefore suggesting that Notch promotes proximal segments in part by
inhibiting tbx2 expression.
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Conclusions: Taken together, these data suggest a model in which Tbx2a/b are essential
for patterning of the distal IM from which the distal nephron segments and CS arise, and
thus provide novel insights into the regulatory networks that influence renal ontogeny.

Funding: NIDDK Support, Other NIH Support - Office of the Director
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Dotll Deficiency Leads to Increased Intercalated Cells and Up-Regulation
of V-ATPase B1 in Mice Zhou Xiao,' Lihe Chen,? Qiaoling Zhou,' Wenzheng
Zhang.? !Internal Medicine, Xiangya Hospital, Central South Univ, Changsha,
Hunan, China; *Graduate School of Biological Sciences, Univ of Texas Health
Science Center at Houston, Houston, TX; *Internal Medicine, Univ of Texas
Medical School at Houston, Houston, TX.

Background: The collecting duct in the mammalian kidney consists of principal cells
(PCs) and intercalated cells (ICs), which regulate electrolyte/fluid and acid/base balance,
respectively. The epigenetic regulators of PC and IC differentiation remain obscure. Using
Aqp2 and V-ATPase B1B2 to label PCs and ICs, respectively, we previously reported that
mice with histone H3 K79 methyltransferase Dot// disrupted in Aqp2-expressing cells
(Dot11€) vs. Dot possessed ~20% more ICs and a similar decrease in PCs.

Methods: In this study, we performed multiple double immunofluorescence staining
using various PC and IC markers to assess the relative abundance of PC and IC in Dot1/¢
and Dotl1!”. Real-time RT-qPCR, luciferase assay, and chromatin immunopreciptation
assays were conducted to determine if Dotll regulates the transcription of Ap6vIbl in
vivo in mousre kidney and in vitro in IMCD3 cells.

Results:  Dot11€ vs. Dot1!" had more IC and less PC, with expanded both a-IC and
b-IC populations. These changes were associated with significantly upregulated V-ATPase
B1 and B2, but not Aqp2, AE1, and Pendrin. Decreased V-ATPase B1 mRNA expression
was coupled with a significant reduction of Dot11 and H3K79 di-methylation bound at the
Atp6vIbl 5’ flanking region. Overexpression of WT Dotla, but not the methyltransferase-
dead mutant Dotla significantly downregulated a stably-transfected luciferase reporter
driven by the Ap6vib1 promoter in IMCD3 cells.

Conclusions: Dotll is a new epigenetic regulator of PC and IC differentiation and
Atp6vibl is a new transcriptional target of Dotl11.

Funding: NIDDK Support
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DNp63 Progenitor Cells Pattern the Ureteric Bud Stem Cell Niche and
Give Rise to p-Intercalated Cells Yuwen Li, Jiao Liu, Altaf-M Khan, Zubaida
R. Saifudeen, Samir S. El-Dahr. Pediatrics, Tulane Univ School of Medicine,
New Orleans, LA.

Background: 1. Ureteric Bud (UB) tip cells constitute a stem/progenitor cell niche
with bipotential properties enabling them to self-renew or differentiate, giving rise to all cell
types in the collecting duct. Understanding how the UB tip cell commits to the Principal
Cell (PC) or Intercalated Cell (IC) fate is essential for the design of strategies to re-build
a kidney from stem cells and for hastening epithelial cell regeneration after injury. 2. The
N-terminus-truncated p63 isoform, DNp63, is a master transcriptional regulator of epithelial
stem cells in skin. 3. Here, we document expression of DNp63 in the UB tip and assess the
progenitor cell identity, fate and regenerative potential of DNp63 cells.

Methods: 1. Ret-GFP™ mice were used to demonstrate expression of DNp63 in Ret
tip cells. 2. DNp63°*"* knockin mice were used to define the spatiotemporal pattern of
DNp63. 3. DNp63°¢:Rosa26™Tm¢ o EYFP mijce were used to trace the fate of DNp63 cells
from embryonic to adult life. 4. DNp63°™"S*” mice were used to define the effect of DNp63
deletion on UB tip cell differentiation. 5. Adult DNp63¢:Rosa26'™m were subjected to
unilateral ureteral obstruction (UUO) for 7 days to determine the response of fate-restricted
DNp63 cells to injury. Cell proliferation was determined by BrdU incorporation.

Results: 1. DNp63 expression is restricted to cell clusters in UB tip until PN day 5
when expression is permanently silenced. 2. In vivo lineage analysis identified DNp63
as a marker of UB progenitor cells dedicated to generating H-ATPase"/Pendrin” cells in
cortical nephrons. 3. A fraction of cortical H-ATPase/AE1" cells are also DNp63-lincage”,
supporting the notion that at least some cortical a-IC are derived from B-IC. 4. DNp63™!
UB tip cells are maintained. In contrast, progeny of DNp63™! collecting duct cells lack
H'-ATPase/carbonic anhydrase II. 5. In response to UUO, DNp63-lineage” cells proliferate
and contribute to collecting duct cells expressing PC and IC markers.

Conclusions: 1. UB tip DNp63 cells are unipotent progenitors of B-ICs. 2. In response
to injury, fate-restricted DNp63 lineage cells regenerate damaged collecting ducts.

Funding: NIDDK Support
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Critical Role of Talin in Cell-Cell Adhesion and Kidney Development
Sijo Mathew,'# Riya Jose Palamuttam,' Glenda Mernaugh,! Ambra Pozzi,'?
Charles R. Sanders,** Roy Zent.'? 'Div of Nephrology and Hypertension, Dept
of Medicine, Vanderbilt Univ Medical Center, Nashville, TN; *Veteran Affairs
Hospital Nashville, Nashville, TN, Dept Biochemistry, Vanderbilt Univ Medical
Center;, Nashville, TN; *Center for Structure Biology, Vanderbilt Univ Medical
Center, Nashville, TN.

Background: Interactions between cells and basement membranes are required for
normal kidney development and function. These interactions are primarily mediated by
the major cell surface adhesion receptor proteins integrins. Integrins are composed by o
and B subunits and have two important functions: ligand binding and regulation of the
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cytoskeleton. The cytoskeletal protein, talin, is a key regulator of integrin function. Talin
has two isoforms talin 1 and 2. Both talins isoforms bind to the membrane proximal NPxY
motif of integrin b1 cytoplasmic tail. Talin binding is proposed to promote integrin activation
and link integrins to the actin cytoskeleton.

Results: In this study we investigated the role of talin in kidney development by
generating mice lacking both isoforms in the developing ureteric bud. These mice die
immediately after birth due to renal agenesis. Talin-null collecting ducts cells showed a
severe adhesion defect on ECM proteins and were unable to undergo tubule formation
in collagen matrigel matrix. In addition they had altered expression of cell-cell adhesion
proteins claudin and E-cadherin. To better define the role of talin binding to the integrin
b1 cytoplasmic tail in the collecting system development, we generated mice expressing a
Y-to-A mutation in the membrane proximal NPxY motif of integrin bl tail. Surprisingly,
these mice only had a moderate developmental phenotype, characterized by a hypoplastic
and dysplastic collecting system. Near complete abolition of talin binding with integrin b1
was observed in the mutant when in vitro binding was studied using NMR spectroscopy
in isotropic bicelles.

Conclusions: Thus, we conclude that talin is essential for ureteric bud development
and that some of its most important effects are likely mediated by integrin-independent
processes.

Funding: NIDDK Support, Veterans Administration Support

FR-OR096

Loss of Frs2a in Peri-Wolffian Duct Stroma Leads to Abnormal Ureteric
Bud Induction and Vesicoureteral Reflux Deepti Narla,' Kenneth A. Walker,'
Stacey B. Slagle,? Caitlin M. Schaefer,' Carlton M. Bates.! 'Div of Nephrology,
Univ of Pittsburgh; *Div of Neonatal Medicine, Univ of Pittsburgh School of
Medicine, PA.

Background: Deletion of fibroblast growth factor receptor 2 (Fgfi2) from peri-Wolffian
duct stroma (ST) in mice results in aberrant ureteric bud induction, abnormal ureteral
insertion into the bladder, and high rates of vesicoureteral reflux (VUR). It is unclear
which receptor docking protein(s) is/are responsible for these actions of Fgfi2. Thus, we
investigated whether the Fgfr docking protein, fibroblast receptor substrate 2a (Frs2a), had
roles in peri-Wolffian duct stroma similar to Fgf2.

Methods: We conditionally deleted Frs2a in per-Wolffian duct stroma with a 7hx18cre
mouse line (Frs2a’™"). We assessed embryos for ureteric induction defects and for alterations
in candidate downstream targets mediating induction defects. We assessed postnatal mice
for VUR with euthanized cystograms and ureter insertions into the bladder via three
dimensional (3D) reconstruction.

Results: Embryonic day (E) 11.5 Frs2a5™ embryos exhibit nearly random ureteric
bud induction sites (several cranially or caudally displaced sites along the Wolffian duct)
versus controls; moreover, apoptosis and proliferation rates were unchanged in Frs2a""
Wolffian duct segments between the ureteric bud base and cloaca (common nephric ducts)
versus control littermates. E11.5 Frs2a.5™ embryos had significant decreased Bmp4 mRNA
stromal expression, which is known to cause abnormal ureteric bud induction. Postnatal day
1(P1) and P30 Frs2a"" mice had significantly higher rates (worsening with age) and grades
of VUR verses age-matched controls. Refluxing ureters in Frs2a5™ mice had improper
ureteral insertion locations into the bladder and significantly shortened intravesicular
tunnel lengths versus controls.

Conclusions: Deletion of Frs2a in peri-Wolffian duct stroma leads to aberrant ureteric
induction sites resulting in improper ureteral insertion and shortened intravesicular length
and lifelong VUR. Mechanistically, the induction site defects appear secondary to decreased
Bmp4 expression in mutant stroma. Finally, it is likely that Frs2a mediates Fgfr2 signaling
in peri-Wolffian duct stroma.

Funding: Other NIH Support - T32 DK091202
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HCN3 Positive Urinary Pacemaker Cells Arise from the Neural Crest
Norman D. Rosenblum,'** Meghan M. Feeney.'? 'Dev and Stem Cell Biology,
Hosp Sick Children; *Dept Lab Medicine and Pathobiology, U Toronto, *Div
Nephrology, Dept Paediatrics, Hosp Sick Children, Toronto, Canada.

Background: Coordinated proximal to distal ureteric peristalsis is mediated by
HCN3(+) pacemaker cells (PMCs) in the pelvis-kidney junction (PKJ). Perturbations in
HCNS3 expression and function are associated with congenital hydronephrosis and loss of
Hedgehog signaling in in mice. Yet, identification of the specific perturbations in PMC
function has been precluded by lack of knowledge of how PMCs develop. The objective
of this study is to determine the developmental lineage of HCN3(+) PMCs and identify a
molecular signature of these cells during development.

Methods: To determine the lineage of origin of the HCN3(+) PMCs, we genetically
labeled five distinct lineages of the urogenital system via Cre-mediated expression of ROSA-
tdTomato (tdTom) fluorescent protein and analyzed for co-localization with HCN3, using
antibodies, in mouse embryonic kidney tissue. To investigate the molecular signature of
the PMCs, HCN3(+) cells were isolated using HCN3 antibodies and fluorescence activated
cell sorting (FACS). RNA was prepared from sorted samples and gene expression was
analyzed in isolated HCN3(+) PMCs via qRT-PCR and genome-wide RNA sequencing.

Results: TdTom expressed downstream of promoters specific for metanephric or tailbud
mesenchyme, ureteric bud or renal stroma failed to co-localize with HCN3-marked PMCs.
In contrast, tdTom, expressed downstream of the neural crest (NC) specific Wnt1 promoter,
co-localized with HCN3 in the PKJ, demonstrating that HCN3(+) PMCs arise from the
NC. HCN3(+) PMCs were FACS isolated from mouse embryonic kidneys with >94%
purity and >8,000 HCN3(+) cells were collected per litter. Genetic analysis of HCN3(+)
PMCs via qRT-PCR demonstrated enrichment of both Hen3 and Sox10, a NC marker,
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further outlining the NC origin of these cells. Analysis of isolated PMCs, compared to
adjacent cells in the PKJ, via RNA sequencing, revealed a 3-7-fold upregulation of genes
associated with neuronal function.

Conclusions: We conclude that HCN3(+) urinary PMCs arise from the NC and express
genes associated with neuronal function. These results provide a basis to identify molecular
mechanisms that control PMC development.

Funding: Government Support - Non-U.S.
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Sox9 Activation Highlights a Cellular Pathway of Renal Repair in the
Acutely Injured Mammalian Kidney Sanjeev Kumar,' Jing Liu,' Paul D.
Pang,! A. Michaela Krautzberger,! Antoine Reginensi,? Jill A. Mcmahon,'

Recovery from AKI: The Good, the Bad, and the Ugly

Andreas Schedl,> Benjamin D. Humphreys,® Andrew P. McMahon.! 'Dept of

Stem Cell Biology and Regenerative Medicine, Univ of Southern California,
Los Angeles, CA; *Centre de Biochimie, Univ de Nice-Sophia Anitpolis, Nice,
France; *Renal Div, Brigham and Women's Hospital, Boston.

Background: Surviving tubular epithelial cells repair the epithelium after acute
kidney injury (AKI), but the molecular driver of such a reparative response is not known.

Methods: Mice and injury models: Sox9/%FS-CreERT2/ | R 26 RidTomato/tdTomato | G- 34 g | CTeERT2/
TCF/Lef:H2B-GFP mice, Sox9""and Pax2Cre:Sox8/9 double knock-out mutants
mice. AKI was induced via renal ischemia reperfusion injury and unilateral ureteral
obstruction. Lineage tracing: for induction of CreERT2 protein, mice were injected with
low and high-dose tamoxifen pre-and post-ischemic AKI, and during nephrogenesis.
Immunofluorescence, histology, ir situ hybridization, confocal microscopy, nephron
microdissection. RNA-sequencing and Fluidigm PCR based quantification of transcript
levels in the kidney.

Results: We identify Sox9 as an acute epithelial stress response that drives epithelial
regeneration after injury. Translating ribosome affinity purification of mRNAs from
nephron compartment revealed Sox9 as one of the most upregulated transcription factors
early after injury. Sox9+ cells demarcated injured, proliferating proximal tubular epithelial
(PTE) cells early after ischemic and obstructive AKI. Sox9-descendent cells regenerate a
functional PT epithelium and PT-specific pre-injury deletion of Sox9 impairs renal function
recovery and PT repair with increased fibrosis. Four weeks after injury, persistent Sox9
expression demarcates injured PTE cells with unresolved injury-repair responses. During
nephrogenesis, Sox9-descendent cells give rise to nearly the entire epithelial component
of the nephron, including PT, and removal of Sox9 activity in Sox8/9 conditional mutant
mice resulted in striking deficiency of the nephron epithelia.

Conclusions: These findings provide a direct, intrinsic molecular link between
regeneration of an injured tubular epithelium and its formation during development.

FR-OR099

AKI Up-Regulates the Transcriptional Activator Etv4 Specifically
in Dedifferentiated Proximal Tubule Where It Drives Epithelial Cell
Proliferation and Migration Susanne V. Fleig,! Fengfeng Xu,' Flavia G.
Machado,' Chia-Chun Wu,' Rafael Kramann,' Motoko Yanagita,” Benjamin
D. Humphreys.! 'Brigham and Women s Hospital, Boston, *Kyoto Univ, Japan.

Background: The transcriptional activator etv4 is required during nephrogenesis
but roles in adult kidney are undefined. Proximal tubule repair after AKI occurs by
dedifferentiation, but the transcriptional circuitry regulating this process is unknown. We
characterized the expression pattern and function of Etv4 in repair after AKI.

Methods: For in vitro studies, we used lentiviral transduction of RPTEC for ETV4
overexpression or inhibition with a dominant-negative Etv4 (DN-Etv4) cDNA. We used
an Etv4-nLacZ reporter strain to localize expression, and also generated a novel genetic
mouse model for tamoxifen-dependent expression of DN-Etv4 specifically in full proximal
tubule (NDRG1-CreERt2;R26-LoxP-DN-Etv4). These mice and cre-negative littermate
controls were subject to severe bilateral ischemia/reperfusion surgery.

Results: Cultured RPTEC express Etv4 but DN-Etv4 transduction strongly inhibited
proliferation (9.44 + 3.44% K167+ cells vs. 57.38 +£6.63% in control, p<0.001). By
contrast, Etv4 overexpression increased proliferation after starvation (67.14 +8.93% vs.
34.75 +18.03% KI67+ cells, p<0.05.) In a wound healing assay, Etv4 inhibition reduced
migration and increased RPTEC apoptosis while etv4 overexpression increased migration.
Etv4-nLacZ reporter mice showed almost no expression in healthy kidney, but after IRI,
Etv4 was specifically expressed in dedifferentiated proximal tubule cells (Kim-1+, Ki67+).
In moderate or severe IRI timecourse, Etv4 mRNA was strongly upregulated with a 72hr
maximum at 30- and 70-fold over baseline. Mice with PT-specific expression of DN-Etv4
showed increased tubular damage at 72h post-IRI compared to controls (Kim1 mRNA 2x,
Kim]1 protein expression 4x higher, p<0.01) with reduced tubular epithelial proliferation
(14.24£9% vs. 32.9+2.8% KI67+ tubule cells, p<0.05).

Conclusions: Etv4 is specifically induced in dedifferentiated proximal tubule epithelia
after AKI. It is a novel positive regulator of epithelial cell proliferation and migration
during kidney repair after AKI.

Funding: NIDDK Support
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Tubular Regeneration After Acute Kidney Injury Is Limited and Only
Driven by Tubular Progenitors Elena Lazzeri, Anna Julie Peired, Maria
Lucia Angelotti, Francesca Becherucci, Duccio Lombardi, Laura Lasagni, Paola
Romagnani. Excellence Centre DENOTHE, Univ of Florence, Italy.

Background: Traditionally, AKI was considered as reversible because of the high
regenerative capacity of the tubule. Despite this, AKI is associated with increased risk to
develop CKD, suggesting an incomplete repair of the tubules. In addition, it is debated
whether regeneration is mediated by differentiated tubular cells or a population of tubular
progenitors.

Methods: We developed inducible transgenic Pax8-rtTA/tetO-cre/ROSA26-Confetti
(Pax8/Confetti) mice to track all tubular cells and the PAX2.rtTA;tetO.cre;R26.Confetti
mouse model (Pax2/Confetti) to track putative tubular progenitors. Administration of
doxycyline at the 5th week of age drove the stochastic expression at single cell level of CFP,
GFP, RFP, YFP, allowing to track Pax2+ or Pax8+ cells and their progeny. After 1 week of
washout, mice underwent 30 min of unilateral ischemia followed by a 30 day reperfusion
period. Inducible PAX8.rtTA;tetO.cre;R26.Fucci2 (Pax8/Fucci2) and PAX2.rtTA;tetO.
cre;R26.Fucci2 (Pax2/Fucci2) mouse models were used to study cell-cycle (mCherry in
Glcells and mVenus in S/G2/M cells).

Results: Comparison of clonal analysis in confetti mice demonstrated that Pax2+
progenitors is the only population that undergoes clonal expansion after tubular injury,
excluding involvement of other tubular cells. However, regeneration was limited, and the
majority of lost tubular cells was not replaced. In addition, confocal microscopy and DNA
content analysis by flow cytometry in Pax8 and Pax2/Fucci2 mouse models demonstrated
that only Pax2+ progenitors complete mitosis, while other tubular cells that entered the cell
cycle do not complete cytokinesis and undergo death or growth arrest.

Conclusions: In summary: 1. The tubule displays limited regenerative capacity; 2.
Differentiated tubular cells enter the cycle but do not complete mitosis; 3. Only tubular
progenitors undergo a complete cell division providing regeneration after injury. Taken
together, these results provide an innovative explanation of the mechanisms of tubular repair
and a suggestive hypothesis to explain the occurrence of CKD after AKI.

FR-OR101

Mitochondria-Targeting Peptide (SS-31, Bendavia®) Prevents Progression
of Chronic Kidney Injury After Acute Ischemia Hazel H. Szeto, Shaoyi
Liu, Yi Soong, Surya V. Seshan. Pharmacology and Pathology, Weill Cornell
Medical College, New York, NY.

Background: It has been estimated that about 15% of patients who survive acute
kidney injury (AKI) will advance to chronic kidney disecase (CKD) characterized by
tubulointerstitial fibrosis and glomerulosclerosis. We recently reported that mitochondria
protection by SS-31 during ischemia mitigates microvascular rarefaction, inflammation
and fibrosis (Am J Physiol 306:F970-F980, 2014). Here we report that delayed treatment
with SS-31 can halt the progression of CKD.

Methods: Sprague-Dawley rats (n=40) were subjected to bilateral renal ischemia for 45
min followed by 4 weeks of reperfusion. Surviving animals (n=27) were then randomized
to SS-31 (2 mg/kg/day) or saline by osmotic pump for 6 weeks. Kidneys were harvested
for histopathology. Sham animals did not undergo ischemia.

Results: Despite recovery of renal function within 1 week after ischemia, pronounced
tubular dilation, interstitial inflammation, glomerulosclerosis, and tubulointerstitial fibrosis
was seen at 4 weeks. Further increase in inflammation and fibrosis, accompanied by increase
in TGFp and TNFa, were observed by 10 weeks in saline-treated rats. Pronounced changes
were observed in glomeruli, with extensive fibrosis and peri-glomerular infiltration of
inflammatory cells. Glomerular endothelial injury is suggested by the large increase in vVWF
expression. Electron microscopy revealed stressed vacuoles in podocytes and flattened foot
processes. Rats that were treated with SS-31 from 4 weeks did not show any progression of
glomerular or tubular injury, and prevented the upregulation of TGFf and TNFa.
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Conclusions: These results show that SS-31 can halt the progression of chronic kidney
disease even when administered 4 weeks after the acute ischemic injury. SS-31 (Bendavia®)
represents a novel paradigm for the treatment of CKD beyond approaches targeted at TGFp.

Funding: Private Foundation Support
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Early Activation of Fibroblasts Is Required for Renal Protection and
Regeneration After Acute Kidney Injury Dong Zhou,' Haiyan Fu,' Roderick
J. Tan,? Youhua Liu.! 'Dept of Pathology, Univ of Pittsburgh, Pittsburgh, PA;
’Dept of Medicine, Univ of Pittsburgh, Pittsburgh, PA.

Background: Acute kidney injury (AKI) is responsible for about 2 million deaths
each year worldwide, and its incidence is rising. While the role of vascular, tubular and
inflammatory injury in the pathogenesis of AKI is well established, whether interstitial
fibroblasts play any role in this process is poorly characterized.
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Methods: To address this issue, we established moderate (20 min) and severe (30
min) renal ischemia/reperfusion injury (IRI) models. Sonic hedgehog (Shh) signaling was
inhibited by cyclopamine. Conditional knockout mice in which Shh was ablated in tubular
epithelial cells were generated and mice were subjected to IRI.

Results: In both moderate and severe IRI, interstitial fibroblasts became activated, as
illustrated by vimentin expression, as early as 1 hour after AKI. Fibroblast proliferation
as assessed by Ki67 staining was detected in renal interstitium at 4 hours and reached the
peak at 12 hours. This early activation of fibroblasts was mediated by Shh signaling, as Shh
protein was rapidly induced at 1 hour after IRI and Shh induced fibroblast activation and
proliferation in vivo. To investigate the role of tubule-derived Shh in mediating fibroblast
activation and injury repair, we generated tubule-specific Shh conditional knockout mice
(Ksp-Shh-/-) by mating Shh-floxed mice with Ksp-Cre mice. Mice with ablation of Shh in
renal tubules exhibited normal phenotype under physiologic conditions, but displayed an
increased level of serum creatinine and morphological injury at 1 day after IRI, compared
with controls. This aggravated AKI in Ksp-Shh-/- mice was associated with a decreased
vimentin and desmin expression, suggesting a beneficial role of fibroblast activation in
this setting. Similarly, pharmacological blockade of Shh signaling by cyclopamine also
aggravated serum creatinine and histological damages through inhibiting fibroblasts
proliferation.

Conclusions: These studies suggest that fibroblast activation is an early event mediated
by Shh signaling and plays an essential role in conferring reno-protection and injury repair
in the setting of AKI.

Funding: NIDDK Support
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Endothelial Sphingosine 1-Phosphate Receptor 1 (S1P1) Is Necessary
for Recovery from Ischemia-Reperfusion Injury (IRI) and Prevention
of Fibrosis Heather M. Perry,! Amandeep Bajwa,' Liping Huang,' Hong
Ye,! Kevin Lynch,> Mark D. Okusa.? ‘Medicine, UVA, Charlottesville, VA;
’Pharmacology, UVA.

Background: Progression to fibrosis after AKI may result from maladaptive repair
processes and can potentiate kidney dysfunction. The endothelium is the keystone of
vascular homeostasis and vascular insufficiency after AKI may result in progressive
fibrosis. SIP1, a G-protein coupled receptor, is important for endothelial function and
we hypothesize that endothelial cell (EC) S1P1 is necessary for recovery from AKI and
prevention of fibrosis.

Methods: Tamoxifen inducible, EC specific, S1P1 knockout mice (iTie2CreERT2S 1pr1¥
fi; SIP1 ECKO) or control (iTie2CreERT2S 1pr1***) mice were subject to unilateral IRT or
sham operation for 24’ and mice were allowed to recover for 3 days. Tamoxifen was then
administered i.p. daily for 5d followed by a nephrectomy of the un-operated kidney and
mice were euthanized on day 9. Plasma was collected for creatinine (PCr) measurement
and kidneys were prepared for histology to assess renal injury, fibrosis by picro-sirius red,
detection of aSMA+PDGFR 3+ myofibroblasts by IF, and neutrophils and macrophages by
flow cytometry. Total kidney tissue mRNA was measured by RT-qPCR.

Results: S1P1 ECKO mice had higher PCr levels compared to control mice (1.24 vs.
0.38 mg/dL; p<0.001 n=5-6) on day 9 post IRI. SIP1 ECKO mice had increased tubular
atrophy, a higher proportion of fibrotic area in the medulla and cortex (1.57 vs. 0.68 %; p
<0.05 n=4-5), and increased density of interstitial myofibroblasts expressing COL1 and
COL3 in IRI kidneys compared to controls. Leukocyte adhesion molecules Pecam-1, Icam]1,
E-selectin, and Vcam1 expression and the number of neutrophils and Ly6Clo macrophages
were increased in IRI kidneys of S1P1 ECKO mice compared to control mice.

Conclusions: During recovery from IRI, S1P1 suppresses endothelial cell activation of
leukocyte adhesion molecules and subsequent inflammation to prevent maladaptive repair
and tubular atrophy in protection against fibrosis. This data suggests that pharmacological
activation of EC S1P1 as a novel therapeutic strategy for preserving EC function during a
critical period of recovery after AKI may prevent the progression to fibrosis.

Funding: NIDDK Support
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IL-4/13-Mediated Polarization and Proliferation of Renal Macrophages Are
Essential for Recovery from Acute Kidney Injury Bing Yao, Yingiu Wang,
Ming-Zhi Zhang, Raymond C. Harris. Medicine, Vanderbilt Univ, Nashville, TN.

Background: Cytokines IL-4 and IL-13 play important roles in polarization of
macrophages/dendritic cells to an M2 phenotype, which is important in the recovery
process following acute kidney injury (AKI). Both IL-4 and IL-13 can activate JAK3/
STATG6 signaling.

Methods: Mice with selective DTR expression in proximal tubule (“DTR mice”)
with or without IL-4 deletion were used for diphtheria toxin-induced AKI via a single DT
injection. DTR mice with or without inducible deletion of both IL-4 and IL-13 (DTR:IL-
4/13¥fx mice and DTR: UBC-Cre-ERT2: IL4/IL13¥x mice, tamoxifen treatment 2
weeks before experiment) were also used. A selective JAK3 inhibitor, CP-690550, was
given via mini-pump at a dose of 15 mg/kg/day.

Results: The effectiveness of CP-690550 was confirmed by decreased p-STAT6 levels 6
days after DT injection. JAK3 inhibition led to more severe kidney injury, delayed recovery
from AKI and development of more severe renal fibrosis, in association with increased
levels of M1 markers (iNOS and CCL3) and decreased levels of M2 markers (arginase-1
and CD206) in macrophages/dendritic cells. In DTR mice with inducible IL-4/13, both renal
IL-4 and IL-13 levels were reduced after tamoxifen injection. Similar to JAK3 inhibition,
with IL-4 and IL-13 deletion, macrophages/dendritic cells expressed increased M1 markers
and decreased M2 markers. Although IL-4 deletion alone only led to moderately delayed
recovery from AKI, deletion of both IL-4 and IL-13 led to more severe kidney injury and
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delayed recovery, persistent kidney injury (increased KIM-1 expression), and development
of more severe renal fibrosis (Sirius red and Masson’s trichrome staining and increased
expression of a-SMA and collagen I and IV).

Conclusions: These studies demonstrate that both IL-4 and IL-13 are required to
effectively polarize macrophages/dendritic cells to an M2 phenotype and to promote
recovery from acute kidney injury.

Funding: NIDDK Support
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Select ADAM17 Substrates Released from Proximal Tubular Cells Promote
Progressive Fibrotic Kidney Disease Eirini Kefalogianni, Muthu lakshmi
Muthu, Venkata Sabbisetti, Benjamin D. Humphreys, Joseph V. Bonventre,
Andreas Herrlich. Renal Div, Brigham and Women s Hospital, Boston, MA.

Background: The metalloprotease ADAM17 activates epidermal-growth-factor (EGF)
ligands, tumor-necrosis-factor-alpha (TNFa) and other substrates by ectodomain cleavage
of their pro-forms. Sustained EGF receptor (EGFR) activation in tubular cells is linked to
injury-induced kidney fibrosis. We showed previously that ADAM17 hypomorph mice and
mice with inducible proximal tubular- ADAM17 deletion are strongly protected against
ischemia-reperfusion-injury (IRI)-induced fibrosis. We hypothesized that ADAM17’s role
extends to other fibrotic kidney injuries and that only select ADAM17 substrates mediate its
effect by sustaining EGFR activation and by potentiating its pro-fibrotic downstream effects.

Methods: We used ADAM17 hypomorph mice (Al7ex/ex) and SLC34al-Cre-ERt2/
ADAMI17{/fl mice (ADAM17 PTC-KO). Mice were subjected to severe bilateral IRI and
unilateral ureteral obstruction (UUO). Human AKI and CKD urine samples were tested
by ELISA. ADAMI17 substrates were studied in primary tubular cells and tubular cell
lines in vitro.

Results: ADAM17ex/ex and ADAM17 PTC-KO mice are also protected against
UUO-induced fibrosis. This effect can be mimicked with a specific ADAM17 inhibitor
which blocks its catalytic site (A17 pro-domain). Select EGFR ligands are significantly
upregulated by IRI and UUO in mice, and also in urine samples of AKI and CKD patients.
These specific EGF ligands have particularly pro-fibrotic and pro-inflammatory effects
in primary tubular cells by sustaining EGFR and downstream pathway activation, as
compared to other pro-repair EGF ligands. In vivo knockdown of specific pro-fibrotic
ADAM17 substrates in tubular cells protects against injury-induced fibrosis. Finally, we
detect evidence of activation of ADAM17-dependent pathways in human kidney biopsies
of AKI and CKD patients.

Conclusions: Specific proximal tubule released ADAM17 substrates promote sustained
pro-fibrotic EGFR activation and progressive kidney disease in mice and possibly humans.
Mechanistic differences of molecular action explain why certain EGF ligands are pro-
fibrotic and others are pro-repair.

Funding: NIDDK Support
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Pericyte Ablation Leads to Acute Kidney Failure Dario R. Lemos,' Gabricla
Campanbholle,’ Ivan G. Gomez,' Jeremy Stuart Duffield.! ‘Molecular Discovery,
Biogen, *Pfizer.

Background: Pericytes (PCs) are tissue-resident mesenchymal progenitor cells
embedded within the basement membrane of blood vessels. We recently showed that
during nephrogenesis pericytes are critical in both vascular and epithelial maturation
and patterning. Those data indicate that PCs are important for the maintenance of kidney
homeostasis postnatally.

Methods: Diphtheria toxin was delivered in vivo, via intraperitoneal injection. Kidneys
were collected and preserved for histology. Urine albumin was measured using Albuwell
M kit (Exocell Philadelphia, PA). Urine and plasma creatinine levels were measured using
creatinine Liquid reagents Assay (DIAZYME, San Diego, CA). Plasma albumin was
measured using an Olympus au640 Chemistry Analyzer. Gene expression was measured
by Tagman PCR, using pre-made assays (Life Technologies, Palo Alto, CA).

Results: PDGFRp+ pericytes present in the adult kidney derive from FoxD1+
mesenchymal progenitor cells. Here we created a FoxD1-Cre; Rs26-iDTR mouse to study
the effect of pericyte ablation in kidney homeostasis. We observed virtually complete
depletion of PDGFRB+ cells in the kidney, compared to the control group, after two
days of daily intraperitoneal diphtheria toxin (DT) delivery without detectable variations
in podocyte numbers or glomerular capillary structure. Significant decrease in vascular
density, increased vascular cell proliferation and endothelial swelling was detected. This
was associated with aberrant vacuolization, lipid accumulation, and injury of the proximal
tubules, indicative of epithelial cell dysfunction. These observations were supported by
finding elevated levels of plasma creatinine, blood urine nitrogen and albuminuria, markers
of organ failure. Mice lacking pericytes progressed to rapid health deterioration and death by
three days. Importantly, neither the number of macrophages nor the levels of inflammatory
cytokines changed significantly during the treatment, ruling out a role for inflammation-
induced damage as the cause for progressive loss of kidney integrity.

Conclusions: Our data show that by supporting homeostasis, pericytes are essential
for proper kidney function.
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Preferential Proliferation in Response to Injury by an Interstitial-Derived
Collecting Duct Subpopulation Joan Li,' Jinjin Guo,’ Jill A. Mcmahon,?
Andrew P. McMahon,? Melissa H. Little."** 'Univ of Queensland, Brisbane,
QOLD, Australia, *Keck School of Medicine of the Univ of Southern California,
Los Angeles, CA, *Murdoch Childrens Research Inst, Melbourne, VIC, Australia,
*Univ of Melbourne, Melbourne, VIC, Australia; *Univ of Southern California
Keck School of Medicine, Los Angeles, CA.

Background: We have reported the incorporation of Wnt4-expressing interstitial cells
into the developing collecting duct (CD) during early postnatal development. These cells,
representing a distinct CD subpopulation, may play a specific role in CD repair.

Methods: Time-mated Wnt49E*: R26'Tm"* females received Tamoxifen injection
(25mg/kg bw) at E17.5. Male offspring (8-12 wks) were subjected to Unilateral Ureteral
Obstruction (UUO) for 3 or 7 days. Mice were euthanized 3 or 7 days after UUO. Kidneys
were collected and processed for immunofluorescence studies. Confocal images were
analyzed and quantified using Imaris software.

Results: At 7 days after UUO the cortical CDs were severely dilated. This was
accompanied by down-regulation and misdistribution of Aqp2 protein as well as up-
regulation of Wnt4 expression. Flattening of the CD epithelial cells and up-regulation of
aSMA expression suggested epithelial-to-mesenchymal transition (EMT). Tdtomato® cells
within the CD represent a subpopulation derived from the interstitial Wnt4-expressing
cells present at E17.5. At 7 days after UUO the percentage of Tdtomato™ cells within the
CD increased significantly compared to control (37% vs 14%, p= 0.00001), while pHH3
positivity was significantly higher in these cells at 7 days after UUO compared to control
(4.6% vs 0.2%, p=0.03). The number of Tdtomato” cells within the CD and the proliferation
rate were not significantly different at 3 days after UUO compared to control.

Conclusions: In response to UUO damage, CD epithelium underwent EMT
accompanied by up-regulation of Wnt4 expression. An interstitial-derived, Wnt4 expressing
CD subpopulation showed preferential proliferation capacity compared to ureteric bud-
derived CD epithelial cells. These observations support previous work suggesting the
presence of possible stem/progenitor cells within this compartment and CD plasticity
and imply a distinct repair mechanism from that documented for nephron epithelial cells.

FR-OR108

Net Acid Excretion and Progression of CKD: Results from the Chronic
Renal Insufficiency Cohort Study JuliaJ. Scialla,' John R. Asplin,> Mirela A.
Dobre,* Alex R. Chang,* James P. Lash,® Chi-yuan Hsu,® Radhakrishna Reddy
Kallem,” L. Lee Hamm,* Harold I. Feldman,’ Jing Chen,* Lawrence J. Appel,’
Cheryl A. Anderson,'® Myles S. Wolf."" 'Duke Univ, ’Litholink Corp; *Case
Western Reserve, *Geisinger Health System, °Univ of lllinois Chicago, *Univ of
California San Francisco, "Univ of Pennsylvania; *Tulane Univ, *Johns Hopkins
Univ, ""Univ of California San Diego, ''Northwestern Univ.

Background: Higher diet-dependent acid load has been associated with faster CKD
progression, but not using gold-standard measurements [net acid excretion (NAE)].

Methods: We measured NAE in 24h urines from 1000 CKD participants as urinary
ammonia + titratable acidity (calculated from urinary phosphorus, creatinine and pH).
Urinary bicarbonate (HCO;) was negligible. 19 samples with urine pH >7.4 were excluded.
Urinary biomarkers (UUN and K) were used to calculate net endogenous acid production
(NEAP), as previously published. We modeled risk of ESRD or 50% reduction in eGFR
(n=290 events) over a median of 5y using Cox models with stratification by diabetes (DM).

Results: Higher NAE associated with greater intake of meat/fish/poultry and calories
by questionnaire (each p<0.01) and independently with higher eGFR (p=0.01) and lower
serum HCO; (p<0.01). Higher NEAP associated with lower fruits and vegetables (p<0.01),
but not meat/fish/poultry (p=0.7) or calories (p=0.2). Higher NEAP independently associated
with lower HCO; (p<0.01) but not eGFR (p=0.8). Unexpectedly, higher NAE associated
with lower risk of renal events after adjustment (HR 0.91 per 10mEq higher NAE; p=0.04).
The HR associated with NAE differed by DM. NEAP was not associated with higher risk
in either group.

Table. Adjusted hazard ratio of ESRD or 50% decline in eGFR in patients with and without diabetes

Overall No Diabetes Diabetes
(n=918) (n=461) (n=457)
MNAE
| Quartile 1 (<20.5 mEq/d) 1.0 1.0 1.0
Quartile 2 (20.5-30.7 mEq/d) 0.91(0.66-1.26) 1.24(0.73,2.10) 0.80(0.53,1.23) |
Quartile 3 (30.8-41.9 mEq/d) 0.75 (0.54-1.05) 1.01(0.57,1.77) 0.65 (0.43,0.99)
Quartile 4 (242.0 mEq/d) 0.73 (0.49-1.08) 0.99(0.51,1.92) 0.61(0.37,0.99)
P-trend from continuous model 004 06 oo |
P-interaction with diabetes 0.02
NEAP estimated from urine
biomarkers
Quartile 1 (<42.5 mEq/d) 1.0 1.0 1.0
Quartile 2 (42.5-57.7 mEq/d) 1.23(0.87-1.74) 1.96(1.04,3.69) 0.97 (0.63, 1.49)
Quartile 3 (57.8-74.9 mEq//d) 1.09 (0.76-1.55) 1.58 (0.82, 3.05) 0.92 (0.59, 1.43)
Quartile 4 (275.0 mEq/d) 1.10(0.79-1.55) 1.64(0.87,3.09) 0.90 (0.60, 1.35) |
| P-trend from continuous model 0.4 0.08 0.6 |
| P-interaction with diabetes 0.08

*Adjusted for age, sex, race, diabetes, cardiovascular disease, eGFR, proteinuria, 24 hour urine
creatinine, BMI (bedy mass index)
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Conclusions: Higher NAE, but not NEAP, associated with lower risk of renal events
in DM. This may be due to changes in renal ammoniagenesis, particularly in diabetic CKD.
Funding: NIDDK Support
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Meat Intake and Risk of End Stage Renal Disease in the Singapore Chinese
Health Study Quan Lan J. Lew,' Tazeen H. Jafar,* Hiromi Wai Ling Koh,?
Jin Ai Zhen,?> Khuan yew Chow,® Woon-puay Koh.* ‘Singhealth Polyclinics,
Singapore; *National Univ of Singapore, Singapore, *Health Promotion Board,
Singapore; *Duke NUS Graduate Medical School Singapore, Singapore.

Background: Although protein restriction is recommended as part of the management
for chronic kidney disease, the evidence remains controversial. In addition, few studies have
investigated the effects of different sources of protein on kidney disease.

Methods: We used data from the Singapore Chinese Health Study, a prospective cohort
with 60, 198 Chinese adults aged 45-74 years at recruitment (1993-1998). Habitual diet
information, including frequency and number of servings, was collected via a validated
semi-quantitative 165-item food frequency questionnaire. Incident end stage renal disease
(ESRD) was identified via record linkage with the nationwide Singapore Renal Registry
up to 31 December 2012. Multivariable Cox proportional hazards models were used,
with adjustments for total caloric intake, and other lifestyle factors and co-morbidities
associated with ESRD.

Results: There were 951 participants with ESRD after a mean of 15.5 years of follow-
up. Total protein intake was weakly associated with increased risk of ESRD. Compared to
the lowest quartile intake, the adjusted hazard ratio (HR) for those in the upper 3 quartiles
combined was 1.23 [95% confidence interval (CI): 0.99-1.53]. Among the different sources
of protein, red meat intake was associated with increased risk of ESRD in a dose-dependent
manner; the HR (95% CI) for the fourth quartile compared to the lowest quartile was 1.45
(1.19-1.77) (p<0.001 for trend). No statistically significant associations were found with
intakes of other protein sources (poultry, fish, eggs, dairy products or legumes). Substituting
one daily serving of red meat with the other protein sources significantly reduced the risk
of ESRD by 51.9% to 66.3% (all P<0.01).

Conclusions: Red meat intake is associated with an increased risk of ESRD in the
general population of Chinese origin. Replacing red meat intake with other sources of
protein may reduce ESRD risk.

Funding: Government Support - Non-U.S.
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The Course of Acid Retention without Metabolic Acidosi as GFR Declines
in CKD: Ten Year Follow Up Nimrit Goraya,'? Jessica Pruszynski,* Jan
Simoni,> Donald E. Wesson."? !Internal Medicine, Baylor Scott and White
Health, Temple, TX; *Internal Medicine, Texas A and M, Temple, TX; 3Surgery,
Texas Tech Health Sciences Center, Lubbock, TX; *Biostatistics, Baylor Scott
and White Health, Temple, TX.

Background: Patients with CKD 2 (eGFR 60-89 ml/min/1.73 m?) compared to CKD 1
(eGFR <90 ml/min/1.73 m?) due to macroalbuminuric hypertension-associated nephropathy
have acid retention despite no metabolic acidosis but the contribution of reduced eGFR
to acid retention is unknown.

Methods: We explored the role of reduced GFR in acid retention by re-assessing it
after further GFR decline. Acid retention was determined by comparing observed to the
expected increase in plasma [HCO,] in response to retained HCO; (dose - urine excretion)
eight hours after an oral NaHCO, bolus (0.5 meq/Kg bw), assuming 50% body weight
HCO; space of distribution. Specifically, acid retention = [(retained HCO3/0.5 x body
weight) — observed increase in plasma [HCO,] ] x (0.5 x body weight). CKD 2 (n=40)
and CKD 1 (n=26) patients had blood pressure controlled with regimens including ACE
inhibition and followed ten years.

Results: Although eGFR declined in both groups, eGFR was less preserved in CKD
2 (73.5£6.1 to 51.4+4.4 ml/min/1.73 m% p < 0.01) than CKD 1 (97.4£7.7 to 84.2+9.1
ml/min/1.73 m%, p < 0.01). Neither group had or developed metabolic acidosis. Potential
renal acid load (PRAL), a measure of dietary acid, was not different between CKD 2 vs.
CKD 1 at baseline (60.4+19.4 vs. 62.9+£14.5 mmol/day, respectively, p=0.56) or ten years
(64.3£17.7 vs. 61.1£12.1 mmol/day, respectively, p=0.54) and ten year vs. baseline PRAL
was not different for CKD 2 (p=0.19) or CKD 1 (p=0.76). Acid retention was higher in
CKD 2 vs. CKD 1 at baseline (29.8+14.9 vs. 5.3£15.1 mmol, respectively, p < 0.01) and
ten years (37.6+9.6 vs. 7.1£16.9 mmol, respectively, p < 0.01). Acid retention was higher
at ten years in CKD 2 (p<0.02) but not in CKD 1 (p=0.44).

Conclusions: The data show that GFR reduction exacerbates acid retention in CKD 2
patients with less well preserved eGFR but not in CKD 1 patients whose eGFR was better
preserved, supporting the importance of reduced eGFR in mediating the acid retention
of CKD.
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Urinary Sodium and Potassium Excretion and Risk of Developing Chronic
Kidney Disease Lyanne M. Kieneker,' Ron T. Gansevoort,' Rudolf A. de Boer,’
Gerjan Navis,' Stephan J.L. Bakker,! Michel M. Joosten.! 'Internal Medicine,
Nephrology, UMC Groningen, Netherlands; *Cardiology, UMC Groningen,
Netherlands.

Background: It is unclear whether dietary sodium and potassium intake are relevant
to the development of chronic kidney disease (CKD) in the general population. Our aim
was to examine the associations of urinary sodium and potassium excretion (UNaV and
UKV resp.), as estimates of intake, with risk of developing CKD in the general population.

Methods: We studied 5,315 subjects free of CKD at baseline of the Prevention of Renal
and Vascular End-Stage Disease (PREVEND) study, a prospective, population-based cohort
of Dutch men and women aged 28-75 years. UNaV and UKV were measured in two 24-
hour urine specimens at baseline (1997-1998) and midway during follow-up (2001-2003).
Incident CKD was defined as de novo development of creatinine+cystatin C-based estimated
glomerular filtration rate (€GFR) <60 ml/min/1.73 m? and/or albuminuria >30 mg/24h.

Results: Baseline UNaV and UKV were 135 mmol/24h (interquartile range [IQR]:
106-169 mmol/24h) and 70 mmol/24h (IQR: 57-85 mmol/24h), respectively. During a
median follow-up of 10.3 years (IQR: 6.2-11.4 years), 872 subjects developed CKD. After
multivariable adjustment for important covariables, no association was observed between
UNaV and risk of CKD (hazard ratio per 50 mmol/24h decrement [1 standard deviation],
1.03; 95% confidence interval, 0.93-1.13). Each 21 mmol/24h (1 standard deviation)
decrement in UKV was significantly associated with a 16% higher risk of developing CKD
(multivariable adjusted hazard ratio, 1.16; 95% confidence interval, 1.05-1.29; Figure 1).
Sensitivity analyses in which CKD was defined by either eGFR or albuminuria alone,
rendered essentially similar results.

Conclusions: Low potassium intake and not high sodium intake was associated with
an increased risk of developing CKD in the general population.
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Sedentary Behavior as a Risk Factor for CKD Dominique Ferranti,' Kate

Lyden,* Xiaorui Chen,' Robert E. Boucher,! G. Wei,' Srini Beddhu."? 'U of'

Utah, VA SLC, *UC Denver:

Background: Sedentary behavior (engaging in activities in the seated or lying position
that barely raise the energy expenditure above resting level) is commonly confused with
physical inactivity (lack of moderate/ vigorous physical activity (MVPA)). Sedentary
behavior is an important risk factor for DM, HTN and obesity. It is unclear whether
sedentary behavior is an independent risk factor for CKD. Therefore, we examined this
in 5873 participants in whom intensity and duration of physical activities were measured
objectively with an Actigraph accelerometer in the 2003-2006 National Health & Nutrition
Examination Survey (NHANES) data.

Methods: Based on the number of counts/min recorded, sedentary (<100/min) and
moderate/vigorous (> 2020/min) activity durations were defined and normalized to 60
min. Logistic regression models adjusted for age, gender, race, education, smoking,
alcohol use, lung disease and mobility limitations were used to examine the associations
of sedentary and MVPA durations with the presence of CKD (defined as CKD-EPI eGFR
<60 ml/min/1.73 m?).

Results: The mean age was 49 + 13 yrs. 52% were women and 9.5% were black. 7.4%
had CKD. The mean sedentary duration was 34.0 + 5.6 min/hr. MVPA duration was highly
skewed with median (25th - 75th percentile) of 1.2 (0.5 — 2.3) min/hr. Prevalence of CKD
by sedentary and MVPA durations are summarized in the figure.
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Prevalence of CKD by MVPA and sedentary duration tertiles
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Adjusted for MVPA duration, demographics, CAD, CHF, lung disease and mobility
limitations, each 5 min/hr 1 in sedentary duration was associated with 1 odds of CKD (OR
1.20,95% CI 1.09 -1.33) in a logistic regression model. This persisted even after adjusting
for DM, HTN and obesity (OR 1.18, 95% CI 1.07 -1.31).

Conclusions: These results suggest that sedentary behavior is likely an independent
risk factor for CKD and interventions that target sedentary behavior might slow the
progression of CKD.

Funding: NIDDK Support
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The Metabolically Healthy Obesity Phenotype and Risk of Incident Kidney
Failure Alex R. Chang,' Morgan Grams,” Amanda Young,' Holly J. Kramer,?
H. Lester Kirchner.! 'Geisinger Health System, *Johns Hopkins Bloomberg
School of Public Health; *Loyola Univ Medical Center.

Background: Little data exist on the association between obesity in the absence of
metabolic abnormalities (metabolically healthy obesity) and renal outcomes.

Methods: Using data from 86,004 patients in the Geisinger Health System from
2004-2014, we examined the risk of kidney failure (dialysis, transplant, or eGFR < 15
ml/min/1.73m?) and eGFR decline >= 30% by categories of body mass index (normal
18.5-24.9, overweight 25-29.9, obesity >= 30) and metabolic health (<2 of the following :
triglycerides >=150, HDL cholesterol <40 in men, <50 in women, blood pressure >=130/85,
and glucose >=100). Cox regression analyses were adjusted for demographics, smoking
status, history of cardiovascular disease, and baseline eGFR.

Results: Only 10.6% of patients had normal BMI with 30.0% overweight, and 54.3%
obese. Proportions of metabolically healthy individuals in normal, overweight, and obesity
groups were 67.9%, 30.0%, and 20.0%, respectively. Over a median follow-up time of 6.0
years, 1,376 patients developed kidney failure and 17,668 developed eGFR decline >=
30%. Compared to metabolically healthy persons of normal BMI, metabolically healthy
overweight and obese individuals had similar or lower risk for ESRD (overweight HR
0.75, 95% 0.47-1.19;0bese HR 0.77, 95% CI: 0.48-1.25). When examining eGFR decline
>=30% as the outcome, metabolically healthy overweight and obese individuals were at
increased risk (overweight HR 1.08, 95% CI: 0.98-1.19; obese HR 1.45, 95% CI: 1.32-
1.59). Metabolically unhealthy persons had higher risk for ESRD and eGFR decline >=
30%, with a similar risk regardless of BMI. (Figure) Relationships were similar using a
competing risks model accounting for risk of death.

Conclusions: Metabolically healthy obesity is associated with eGFR decline >=30%
but not kidney failure.
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The Metabolomic Signature of Diabetic Kidney Disease Predicts Diabetic
Renal Disease Progression Manjula Darshi,'? Loki Natarajan,>* Minya Pu,>}
Rintaro Saito,"? Kumar Sharma.>* !Center for Renal Translational Medicine,
Univ of California, San Diego, La Jolla, CA; *Inst of Metabolomic Medicine,
Univ of California, San Diego, La Jolla, CA; *Moores Cancer Center, Univ of
California, San Diego, La Jolla, CA; *Veteranls Administration, San Diego
Healthcare System, La Jolla, CA.

Background: We recently published a metabolomic signature of diabetic kidney
disease (MSDKD), indicative of mitochondrial dysfunction. Presently we determined
the prognostic value for chronic kidney disease progression in diabetic patients from the
longitudinal FinnDiane cohort.

Methods: 60 patients with mean 55 years (SD=9.6) age and mean diabetes duration
27 years (SD = 11 years) were analyzed to predict eGFR. Predictors included baseline
(BL) metabolites and clinicalvariables, BL eGFR, HbAlc, UACR, and diabetes duration.
Principal component weights obtained from the MSDKD were designated as PCA scorel
and PCA score2. Linear (for continuous eGFR) and logistic (for dichotomous eGFR: > vs
<=3ml/min/1.73m? per year) regression models were examined to determine associations
between the PCA scores and eGFR outcomes.

Results: Baseline mean eGFR levels were 86.23 (26.67) mL/min/1.73m?, HbAlc were
8.3% (SD 1.1), and UACR were 11 (SD 34.1) and follow up was 6.6 (SD 3.5) yrs. e<GFR
levels at follow up were 81.96 (SD 24.69) mL/min/1.73m? and 25% (N=15) declined
more than 3 mL/min/1.73m? per year. Statistical modeling revealed that, after adjustment
for baseline eGFR and follow-up interval, the PCA Score 2 (mean =0.4, SD=0.64) was
a significant predictor of worse (i.e. lower) eGFR (coef.=-12.4, p=0). For dichotomized
eGFR (> vs <3 mL/min/1.73m? per year decline), the PCA score2 was the only independent
predictor that was selected (odds ratio per SD increase =7.4, 95% CI 1.78-45.73, p=0.01)
by the LASSO model. A model to predict follow-up eGFR using clinical variables alone
had an AUC of 0.73 (95% CI 0.58-0.88); when score 2 was included, AUC increased to
0.88 (95% CI 0.79-0.97).

Conclusions: We demonstrate that MSDKD is a strong independent predictor for
kidney disease progression in type I and type II diabetes patients, and hence may serve as
prognostic biomarker for CKD.

Funding: NIDDK Support, Veterans Administration Support
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FMO3 Allelic Variant 158K Affects Trimethylamine Metabolism,
Disease Progression, and All-Cause Mortality in Patients with CKD
Catherine K. Yeung,"? Cassianne Robinson-Cohen,' Richard Newitt,' Danny D.
Shen,? Allan E. Rettie,’ Bryan R. Kestenbaum,' Jonathan Himmelfarb.! 'Kidney
Research Inst, Div. of Nephrology, Univ of Washington, Seattle, WA, *Dept of
Pharmacy, School of Pharmacy, Univ of Washington, Seattle, WA, *Dept of
Medicinal Chemistry, School of Pharmacy, Univ of Washington, Seattle, WA.

Background: Elevated levels of circulating pro-atherogenic uremic toxins are
implicated in the development of cardiovascular disease in chronic kidney disease (CKD)
patients. Trimethylamine N-oxide (TMAO) is generated from diet and catabolized by
intestinal flora to betaine and then to trimethylamine (TMA). TMA is rapidly metabolized
by the hepatic enzyme flavin-containing monooxygenase 3 (FMO3) to TMAO, which
accumulates in CKD. The FMO3 gene is highly polymorphic; up to 40% of individuals
possess a non-synonymous variant.

Methods: We tested the association of FMO3 158K, the most common allelic variant,
with plasma TMAO concentration and the TMAO/betaine ratio, CKD progression, and
all-cause mortality in 339 participants from the Seattle Kidney Study (SKS), an ongoing
clinic-based cohort study of CKD.

Results: Each additional minor allele at the 158K locus was associated with a 0.35 pg/
mL higher serum TMAO concentration (1.42, 1.97, 2.10 pg/mL for 0, 1, 2 minor alleles,
respectively; p=0.02) and a 0.20 unit higher TMAO/betaine ratio (p=0.05). A greater
number of minor alleles at the 158K locus was associated with faster rates of eGFR decline.
Participants who had 0, 1 and 2 minor alleles at the 158K locus experienced average eGFR
losses of 8%/year, 12%/year, and 14%/year, respectively (p for trend= 0.05). Compared
to participants with the homozygous dominant genotype (G/G), heterozygous (G/A) and
homozygous recessive (A/A) participants had a 1.94-fold and 2.24-fold higher risk of
mortality (p for trend 0.04).

Conclusions: In summary, we demonstrate that common genetic variation within the
metabolizing enzyme FMO3 is associated with altered TMA substrate catabolism, CKD
progression, and mortality among CKD patients. Further elucidation of these relationships
could have implications for personalized recommendations for diet modification in patients
with CKD.

Funding: Other NIH Support - NCATS 1KL2RR025015-01, Private Foundation
Support
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Association Between Mitochondria DNA Copy Number and Incident
Chronic Kidney Disease: The Atherosclerosis Risk in Communities (ARIC)
Study Adrienne Tin, Morgan Grams, A. Rosenberg, Foram N. Ashar, Josef
Coresh, Dan Arking. John Hopkins Univ, Baltimore, MD.

Background: Mitochondria play a key role in cellular energy production. Higher
mitochondrial DNA copy number (mtDNA-CN) in peripheral blood has been associated
with lower risk of diabetes and lower prevalence of microalbuminuria, both risk factors
of chronic kidney disease (CKD). It is unknown whether mtDNA-CN is associated with
incident CKD.

Methods: We estimated mtDNA-CN from 119 mtDNA single nucleotide
polymorphisms (SNPs) genotyped using the Affymetrix 6.0 microarray. Incident CKD
was defined as a composite outcome of (a) baseline estimated glomerular filtration rate
(eGFR) > 60mL/min/1.73m? with a 25% drop to < 60mL/min/1.73m? (b) CKD-related
hospitalization, or (c) end-stage renal disease (ESRD) based on linkage to the US Renal
Data System (USRDS). The association between quartiles of mtDNA-CN and incident
CKD was evaluated using Cox regression.

Results: Among 9060 participants, those with higher mtDNA-CN had significantly
lower prevalence of coronary heart disease and diabetes, and lower levels of C-reactive
protein and white blood cell count. Baseline eGFR did not differ significantly by mtDNA-
CN quartiles. Over a median follow-up period of 19 years, 1459 participants developed
CKD. Higher mtDNA-CN was associated with lower risk of incident CKD adjusted for
age, gender, and race (quartile 4 vs. 1: hazard ratio [HR] 0.76, 95% confidence interval
[CI]: 0.66-0.87, p for trend < 0.0001). This association persisted with some attenuation
after further adjustment for risk factors of CKD, including prevalent diabetes, hypertension,
and coronary heart disease, smoking, high sensitive C-reactive protein and white blood cell
count (quartile 4 vs. 1: HR 0.89, 95% CI: 0.76-1.03, p for trend 0.03).

Conclusions: Higher mtDNA-CN is associated with lower risk of incident CKD
independent of known risk factors of CKD and inflammation biomarker levels. Further
research on modifiable factors influencing mtDNA-CN may lead to insight on the
pathogenesis and prevention of CKD.

Funding: NIDDK Support, Other NIH Support - NHLBI
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Urinary EGF Predicts Composite Endpoints in Three Independent Chronic
Kidney Disease Cohorts Viji Nair,! Li Zhu,?> Peter X.K. Song,’ Laura H.
Mariani,'* Susan P. Steigerwalt,® Jicheng Lv,? Jennifer Joyce Hawkins,! Hong
Zhang,” Matthias Kretzler,' Wenjun Ju.! ‘Medicine, Univ of Michigan, Ann
Arbor, MI; *Medicine, Peking Univ First Hospital, PKU Inst of Nephrology,
Peking, China, *Biostatistics, Univ of Michigan, Ann Arbor, M1, *Arbor Research
Collaborative for Health, Ann Arbor, MI; °St. John Hospital and Medical
Center, Detroit, MI.

Background: The nephrology community is in need of non-invasive biomarkers
that can predict CKD progression and identify patients for targeted treatment better than
estimated glomerular filtration rate (¢GFR) and proteinuria. Our previously identified and
validated epidermal growth factor (EGF) as an intrarenal marker for eGFR. The significant
correlation of urinary EGF protein (uEGF) with intrarenal EGF mRNA and eGFR suggested
that it can be a non-invasive biomarker for kidney function.

Methods: We used Cox proportional hazards models to evaluate the predictive value
of uEGF on CKD outcome, defined as a composite of end stage kidney disease or 40%
reduction of baseline eGFR, in the Clinical Phenotyping Resource and Biobank Core
(C-PROBE), the Nephrotic Syndrome Study Network (NEPTUNE), and the Peking
University First Hospital IgA Nephropathy (PKU-IgAN) cohorts with average of follow-
up period of 1.8-3.6 years. The goodness of fit and improved prediction ability of markers
were assessed by likelihood ratio tests, C-statistics, and Akaike information criterion (AIC).

Results: Lower uEGF was associated with higher risk of reaching composite endpoints:
multivariable-adjusted associations of uEGF with the hazard of progression to composite
endpoints are 0.27, 0.29 and 0.53 in C-PROBE, NEPTUNE and PKU-IgAN cohort,
respectively. Prediction of renal survival by eGFR and albuminuria was significantly
improved by addition of uEGF to the model, with an increase of c-statistic from 0.75 to
0.87,0.74 to 0.80 and 0.71 to 0.75, in these cohorts.

Conclusions: uEGF shows promise as an independent risk predictor of CKD
progression. Inclusion of uEGF significantly improved prediction of composite end points
by eGFR and proteinuria in diverse populations worldwide with a wide range of CKD.

Funding: NIDDK Support, Pharmaceutical Company Support - Hoffmann-La Roche
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Normalization of Biomarkers to Urine Creatinine: Impact on CRIC Study
Findings Kathleen D. Liu, Dawei Xie, Sushrut S. Waikar, Xiaoming Zhang,
Venkata Sabbisetti, Joseph V. Bonventre, Theodore E. Mifflin, Josef Coresh,
Robert G. Nelson, Clarissa Jonas Diamantidis, Claudia M. Lora, Francis Perry
Wilson, Edgar R. Miller, Jiang He, Jeffrey R. Schelling, Mahboob Rahman,
Akinlolu O. Ojo, Paul L. Kimmel, Harold I. Feldman, Vasan S. Ramachandran,
Chi-yuan Hsu. For the NIDDK CKD Biomarkers Consortium.

Background: There is no standard approach to the reporting of urine biomarkers; some
studies normalize to urine creatinine (UCr) concentration and others do not. Whether this
influences findings is not well understood.
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Methods: Urine kidney injury molecule-1 [KIM-1], neutrophil gelatinase associated
lipocalin [NGAL], N-acetyl-beta-D-glucosaminidase [NAG], and liver fatty acid-binding
protein [LFABP] were measured in 2466 Chronic Renal Insufficiency Cohort participants.
Cox models were used to examine the association between biomarkers and CKD
progression, defined as halving of eGFR or incident ESRD. We compared results with and
without normalization of biomarkers to UCr.

Results: Baseline mean eGFR was 44+18 mL/min/1.73 m2; median albuminuria was 53
mg/g UCr (6-503). After adjustment for eGFR, albuminuria, as well as socio-demographic
and clinical covariates, non-normalized KIM-1 and NAG were independently associated
with CKD progression by quintile (Table) and continuous biomarker value analysis [HR
per SD 1.16(1.05-1.28) and 1.14(1.04-1.25), respectively] but KIM-1/Cr and NAG/Cr were
not. There were no independent associations between NGAL or LFABP and outcomes
regardless of normalization.

KIM-1 quintiles (pg/mL) | Adjusted HR Fﬁ[ﬁ;ﬁﬂnmes Adjusted HR
<253 Referent <0.8 Referent
253-522 0.93(0.66-1.31) 50815 1.07(0.72-1.57)
>522-918 1.39(1.01-1.92) 51525 0.93(0.64-1.36)
>918-1675 1.59(1.16-2.18) 52547 1.48(1.02-2.14)
1675 1.39(1.01-1.93) 47 1.48(1.01-2.15)

Conclusions: Normalization for UCr influences the associations of biomarkers with
CKD outcomes. In theory, normalization controls for differences in urine concentration, but
more studies are needed to better understand the impact on a variety of clinical outcomes.
At minimum, researchers should state their approach a priori, measure UCr, and perform
sensitivity analyses where the alternate approach is tested.

Funding: NIDDK Support
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Proton Pump Inhibitor Use Is Associated with Incident Chronic Kidney
Disease Benjamin Lazarus,'? Yuan Chen,' Francis Perry Wilson,* Josef Coresh,'
Morgan Grams.! ‘Johns Hopkins Univ, Baltimore, MD; *Royal Brisbane and
Women's Hospital, Queensland, Australia; *Yale Univ School of Medicine,
New Haven, CT.

Background: Proton pump inhibitors (PPIs) are one of the most commonly used
drugs worldwide, and have been linked to acute kidney injury and interstitial nephritis.
We hypothesized that PPI use may also be associated with chronic kidney disease (CKD).

Methods: We followed 10,482 participants in the Atherosclerosis Risk in Communities
study with an eGFR of >60mL/min/1.73m? from a baseline visit (1996-1999) to December
31, 2011. In primary analysis, we evaluated the association between baseline PPI use and
incident CKD, using a validated definition of hospitalization and death related diagnostic
codes. In sensitivity analysis, we assessed 1) PPI use as a time varying exposure, 2) an
alternative outcome of reduced eGFR at follow-up (2011-2013), and 3) the risk of incident
CKD in a cohort of respondents in 2006, stratified by PPI use in 2006 and at baseline. We
evaluated histamine-2 receptor (H2) antagonist use as a negative control.

Results: Compared to non-users, PPI-users at baseline were more often white, obese,
and taking antihypertensive medication. Baseline PPI use was associated with incident CKD
in unadjusted (hazard ratio [HR], 1.45, 95% CI, 1.11, 1.90; P=0.006) and fully adjusted
analyses (HR, 1.50, 95% CI, 1.14, 1.96; P=0.003). The association persisted when PPI
use was modeled as a time-varying variable, and when reduced eGFR was used as the
outcome. In the 2006 cohort, participants who reported PPI use at both baseline and 2006
had the highest risk, followed by those who reported use at only one time point, followed by
never-users (Figure). There was no significant association between baseline H2-antagonist
use and incident CKD (P=0.2).

Conclusions: PPI use is an independent risk factor for CKD. Caution against
unnecessary use is warranted.

Figure. Risk of Incident Chronic Kidney Disease (CKD) in a 2006 Cohort of Proton Pump
Inhibitor (PP} Users and Non-Users
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2006 Non-User 2008 PPI-User 2006 Non-User 2008 PPI-User
(Reference)
Number of Events 689 129 18 19
Number at Risk 7437 1031 135 129
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Underuse of Renin Angiotensin System Inhibitors and Other Medications
in U.S. Patients with Advanced Chronic Kidney Disease Receiving
Nephrologist Care: Results from the International CKDopps Elodie Speyer,'
Laura H. Mariani,' Charlotte Tu,' Lindsay Zepel,' Celine Lange,” Brian
Bieber,! Christian Combe,® Antonio Alberto Lopes,* Ziad Massy,>® Roberto
Pecoits-Filho,® Ronald L. Pisoni,' Helmut Reichel,” Benedicte Stengel,® Bruce
M. Robinson.! 'dArbor Research Collaborative for Health, USA; *Biomedicine
Agency, France; SCHU Bordeaux, Univ de Bordeaux, France; *Federal Univ of
Bahia, Brazil; *Ambroise Pare Univ Hospital, UVSQ, France,; °Pontificia Univ
Catolica do Parana, Brazil; "Nephrological Center Villingen Schwenningen,
Germany, *Inserm UMR1018, France.

Background: In the US, ~86% of incident ESRD cases are attributable to hypertension
or diabetes. Guideline-directed medication use may help to slow CKD progression and
lower ESRD incidence. We report early findings on use of key medication classes by CKD
stage in the Chronic Kidney Disease Outcomes and Practice Patterns Study (CKDopps).

Methods: CKDopps is a prospective cohort study of patients with eGFR<60 in random
national samples of nephrology clinics in Brazil, France, Germany, and the US. Early
data from CKDopps (excluding Brazil and Germany for now) were used to characterize
medication usage.

Results: 2,621 patients were included from 39 French, and 17 US clinics. The median
number of prescriptions ranged from 7-9. Statin use was 52% and aspirin use was 31-48%.
RASi (ACEI or ARB) use for CKD Stage 3 and 4 patients was 72 and 77% in France, and
51 and 35% in the US, respectively. Aldosterone blockade use was 3-6. Among diabetics,
insulin use was lower in US (32%) than in France (48 and 57% for stage 3 and 4 patients,
respectively), as was metformin use which was 30 and 7%, and 10 and 1%. For stage 4
patients, sulfonylurea use was higher in the US (21%) than in France (8%).

Conclusions: These early results show large international differences in medication
usage for diabetes and cardiovascular disease amongst CKD patients. Patients in US
were much less likely to use RASi, metformin or insulin than in France. Early data from
Germany and Brazil will be available by mid 2015. Further investigation should determine
the reasons for these practice variations and their impact on CKD progression, survival,
and other outcomes.

Funding: Pharmaceutical Company Support - Amgen, Kyowa Hakko Kirin, AbbVie,
Sanofi Renal, Baxter Healthcare, and Vifor Fresenius Medical Care Renal Pharma, Ltd.
BHC Medical, Janssen, Takeda, Kidney Foundation of Canada (for logistics support),
Hexal AG, DGfN, Shire, WiNe Institute, Societa Italiana di Nefrologia (SIN), PDOPPS
Japanese Society for Peritoneal Dialysis, Fresenius Medical Care, Keryx., Private
Foundation Support
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Albuminuria Changes and Subsequent Risk of End-Stage Renal Disease and
Mortality Juan Jesus Carrero,' Yingying Sang,” Alessandro Gasparini,' Abdul
Rashid Tony Qureshi,' Kunihiro Matsushita,? Johan Arnlov,* Marie Evans,'
Peter F. Barany,” Bengt Lindholm,' Morgan Grams,” Shoshana Ballew,? Carl
Gustaf Elinder,' Josef Coresh.? 'Renal Medicine and Baxter Novum, Karolinska
Inst, Sweden, *Johns Hopkins Bloomberg School of Public Health, Baltimore;
3Medical Sciences, Uppsala Univ, Sweden.

Background: Albuminuria is used to stage chronic kidney disease (CKD). Changes in
albuminuria during the course of disease may serve as early indicators of CKD progression
and complications beyond eGFR, but the risk implications are not well understood in large
clinical studies.

Methods: Observational study from the Stockholm CREAtinine Measurements
(SCREAM) project, a laboratory data extraction of all citizens from the region of
Stockholm, Sweden, with at least one serum creatinine during 2006-2011; 39802 individuals
with repeated albumin to creatinine ratio (ACR) measurements were followed up until
12/31/2012. ESRD risk after baseline (908 events) was related to fold-change in ACR during
a baseline window of 1, 2 or 3 years. The secondary outcome was death (3890 events).
Adjustment variables included demographics, comorbid history, laboratory assessments
and medication, as well as first eGFR and ACR.

Results: The association between ACR changes and ESRD risk was strong and
showed a largely linear dose-response relationship (Figure for 2-y baseline period). For
example, 8-fold increase in ACR (e.g., from normal of 5 mg/g to microalbuminuria of 40
mg/g) conferred ~5 fold higher risk of ESRD compared to stable ACR. The association
was weaker for mortality but significant for ACR increases. The observed risk estimates
were similar and consistent at 1-, 2- and 3-y time-window.

Adjusted HR
Adjusted HR

Mortality Risk
01503 086.12 .26 5 1 2 4 8 16 22 64
2-year ACR fold-change

2-year ACR fold-change
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Conclusions: Increases in albuminuria were strongly and consistently associated with
the risk of ESRD and mortality, suggesting their usefulness as a kidney outcome in clinical
studies of CKD progression.

SA-OR008

Prevalence of Chronic Kidney Disease, Diabetes and Hypertension in
Rural Tanzania Based of Different Methodologies David W. Ploth,' Virginia
Fonner,? Bruce Horowitz,? Philip Zager,’ Francis Fredrick,* Caroline M. West,?
Michael D. Sweat.? 'Medicine, MUSC, Charleston, SC, *Div of Family Services
Research, MUSC, Charleston, SC; *Medicine, Univ of New Mexico School of
Medicine, Albuquerque, NM; *Nephrology, Muhimbili Univ of Health and Allied
Sciences, Dar es Salaam, Tanzania, United Republic of.

Background: Studies were conducted to explore the hypothesis that there are previously
underappreciated and interrelated epidemics of chronic kidney disease (CKD), diabetes
(DM), and hypertension (HTN) in rural Tanzania.

Methods: We initially assessed prevalence in a probability-based sample of 740
subjects randomly sampled from households in Kisarawe District, TZ. Prevalence of DM
was obtained by measuring HbAlc. Blood pressure was measured by AHA guidelines,
and kidney function by serum creatinine in blood samples obtained at home interview.
Estimation of glomerular filtration rate (¢GFR) was computed with the CKD-EPI equation.

Results:

NCD Diabetes Pre-Diabetes | CKD Stage 3-5 Pre-HTN HTN
BP 120-
- HBA,.>5.9 eGFR < 60 ml/ BP >
~, 0, 1c =
Criteria HBA,>6.5% <65 min/1.73 M2 130/80-89 140/90
mmHg
Prevalence 14.7% 30.5% 12.6% 40.0% 17.5%

Following the probability based screening of houscholds, we assessed the same
NCD’s in individuals who voluntarily presented for healthcare assessment in a community
prevention center we established. We measured BP and assessed urine for glycosuria
and proteinuria with dipsticks in 685 subjects self-selected from the community. We
observed glycosuria in 3.6%, proteinuria in 8.1% and proteinuria and glycosuria in 1.8%.
Hypertension was observed in 23.6 % and pre-hypertension in 34.9%. We observed a
significant, direct relationship between increasing levels of BP and the prevalence of
glycosuria and proteinuria (p < 0.05).

Conclusions: In summary we observed unexpectedly high and similar prevalence
estimates for CKD, HTN and DM in a probability-based sample in rural Tanzania and from
observations in a walk-in community clinic. The higher than expected prevalence of these
NCD’s will likely contribute to rapidly accelerating rates of cardiovascular morbidity and
mortality in these areas. Additional studies are desperately needed to address this problem.

Funding: Pharmaceutical Company Support - Dialysis Clinics Inc, Nashville, TN
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Race and the Association of Blood Pressure with Clinical Outcomes in U.S.
Veterans with Chronic Kidney Disease Csaba P. Kovesdy,'> Miklos Zsolt
Molnar,' Praveen Kumar Potukuchi,' Elvira Gosmanova,' Fridtjof Thomas,'
Jun Ling Lu,' L. Ebony Boulware,’ Keith C. Norris,* Kamyar Kalantar-Zadeh.?
'Univ of Tennessee Health Science Center, Memphis, TN, VA Medical Center,
Memphis, TN; ’Duke Univ School of Medicine, Durham, NC; *UCLA, CA;
SUC, Irvine, CA.

Background: African American (AA) patients with CKD have poorer BP control, but
it is unclear if the association of BP with outcomes is different in AA vs. white patients
with CKD.

Methods: We examined the association of baseline SBP with mortality, slopes of eGFR,
ESRD, incident coronary heart disease (CHD) and incident stroke in 308,920 US veterans
(54,852 AA and 254,068 white) with CKD over a median follow-up of 4.9 years. We used
Cox models and logistic regressions with interaction terms to explore race differences in
associations of SBP categories (relative to SBP 130-139 mmHg in white patients) with
outcomes, adjusted for demographic and socioeconomic characteristics, comorbidities,
baseline eGFR, and medications.

Results: Compared to whites, AA patients were younger, less likely to be married,
had lower income, more diabetes, but less CVD. Mean baseline SBP (SD) was 133 (17) in
AA and 130 (16) mmHg in whites. Elevated SBP was associated with linearly higher risk
of all outcomes in both race groups. Race and elevated SBP showed no interaction for the
risk of mortality, ESRD, strokes, and CHD. The association of elevated SBP with steeper
eGFR slopes was, however, 1.6 fold more pronounced in AA patients.
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. White with
Adjusted hazard/odds ratios Qﬁgﬁ;iﬁ;}zg&s SBP>170 vs. white | P for
(95%CTI) with SBP 130-139 interaction
139 mmHg
mmHg
All-cause mortality 1.40 (1.27-1.55) 1.44 (1.36-1.54) 0.6
Incident ESRD 10.69 (8.94-12.78) 6.09 (5.07-7.30) 0.6
Steeper slopes of eGFR (<-5
ml/min/1.73m?/yr) 3.51(3.13-3.93) 2.20 (2.04-2.38) 0.003
Incident ischemic stroke 1.96 (1.62-2.36) 1.86 (1.62-2.15) 0.7
Incident CHD 1.46 (1.11-1.91) 1.81 (1.48-2.20) 0.8

Conclusions: Hypertension is associated with higher incidence of mortality, vascular
events and ESRD in both AA and white patients with CKD. Elevated SBP may affect the
progression of CKD more in AA patients.

Funding: NIDDK Support, Veterans Administration Support
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Association of eGFR Decline with Post Dialysis Mortality in Late-Stage CKD
Patients Who Transitioned to ESRD Keiichi Sumida,' Miklos Zsolt Molnar,'
Praveen Kumar Potukuchi,' Fridtjof Thomas,' Jun Ling Lu,' Jennie Jing,?
Vanessa A. Ravel,> Melissa Soohoo,” Connie Rhee,? Elani Streja,> Lawrence
Agodoa,’ Kevin C. Abbott,’ Paul W. Eggers,’ Kamyar Kalantar-Zadeh,? Csaba
P. Kovesdy.'* 'Univ of Tennessee Health Science Center, Memphis, TN, *Univ of
California, Irvine, CA; *NIH, Bethesda, MD, *VA Medical Center, Memphis, TN.

Background: The rate of eGFR decline is an independent risk factor for mortality in
CKD. However,it is not known if pre-dialysis e¢GFR slopes are associated with outcomes
after dialysis initiation.

Methods: We examined the association of pre-dialysis eGFR slopes with all-cause,
cardiovascular (CV), and infectious mortality during two years after dialysis start in
19,254 U.S. veterans who transitioned to ESRD between October 1, 2007-September 30,
2011. eGFR slopes were categorized into four groups (<-10, -10-<-5, -5-<0, and 0+ mL/
min/1.73m?/year). Associations were examined in Cox models with adjustment for age,
gender, race, comorbidities, and last pre-dialysis eGFR.

Results: Patients were 68.7+11.4 years old, 98% male, 29% black, and 72% diabetic.
There were 5,226 all-cause, 2,751 CV, and 613 infectious deaths. Compared to eGFR
slope of -5-<0 (42% of the total cohort), the adjusted hazard ratios [95%CI] for those with
eGFR slopes of <-10, -10-<-5, and 0+ were 1.26 [1.17-1.35], 1.09 [1.03-1.15], and 1.04
[0.93-1.16], respectively (Table). Similar trends were observed for the associations of eGFR
slopes with CV and infectious mortality.

eGFR slopes . Age, sex, Fully

(mL/min/ Una:l:gstcd P race-Adjusted | P Adjusted P

1.73m?% (95% CI) Value HR Value HR Value

year) ’ (95% CI) (95% CI)
0.67 (0.63- 1.17 (1.09- 1.26 (1.17-

<-10 0.72) <0.001 1.25) <0.001 1.35) <0.001

. 0.80 (0.76- 1.03 (0.98- 1.09 (1.03-

-10-<-5 0.85) <0.001 1.10) 0.24 1.15) 0.005
1.00 1.00 1.00

=50 (reference) N/A (reference) N/A (reference) N/A
1.42 (1.29- 1.53 (1.39- 1.04 (0.93-

0+ et <0001 | o) <0001 | e 0.47

Conclusions: Patients with rapid pre-dialysis eGFR decline have higher mortality risk
in the first two years after dialysis start. The rate of eGFR decline in late CKD stages can
be an additional predictor of mortality in incident dialysis patients.

Funding: NIDDK Support, Veterans Administration Support
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A Randomized Controlled Trial of Rituximab for Severe Idiopathic
Membranous Nephropathy (IMN) Pierre M. Ronco,">* Karine Dahan,'
Hanna Debiec,>® Emmanuelle M. Plaisier,">® Marine Cachanado,® Alexandra
Rousseau,’ Laura Wakselman,® Pierre-Antoine Michel,' Fabrice Mihout,!
Bertrand Dussol,* Marie Matignon,® Christiane 1. Mousson,® Tabassome
Simon.>™* Nephrology and Dialysis, AP-HP, Hopital Tenon, Paris, France,
2UMR _S 1155, INSERM, Paris, France; *Clinical Pharmacology and Unité de
Recherche Clinique (URCEST), AP-HP, Hopital Saint Antoine, Paris, France;
“Nephrology and Transplantation, AP-HM, Hépital de la Timone, Marseille,
France, *Nephrology and Transplantation, AP-HP, Hopital Henri Mondor,
Créteil, France; *Nephrology and Transplantation, Centre Hospitalier Univ,
Dijon, France; "UMR _S1148, INSERM, Paris, France;, *UPMC, Sorbonne
Univs, UPMC Univ Paris 06, Paris, France.

Background: IMN is a common cause of nephrotic syndrome. Anti-PLA2R antibodies
occur in 70% of patients. No randomized controlled trial has evaluated rituximab efficacy
and safety.
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Methods: Patients with biopsy proven IMN and persistent nephrotic syndrome after 6
months despite Non Immunosuppressive Antiproteinuric Treatment (NIAT) were randomly
assigned to 6-month therapy with NIAT and 375 mg/m? of rituximab on days 1 and 8, or
NIAT alone. At month 6, the primary end point was the rate of remission; the composite end
point was defined as reduction of proteinuria > 50% and increase of serum albumin > 30%;
secondary end points were proteinuria, serum albumin, serum creatinine, and PLA2R-Ab.

Results: 37 and 38 patients received NIAT with rituximab and NIAT alone. At month 3,
rituximab decreased PLA2R-Ab rate and titer (P<0.001), and induced PLA2R-Ab depletion
in 56 % of patients (P<0.001). At month 6, 13 (35 %) patients in the NIAT-rituximab group
and 8 (21 %) in the NIAT group reached the primary end point (P=0.17); 15 (41 %) patients
in the NIAT-rituximab group and 5 (13 %) in the NIAT group reached the composite end
point (OR=0.22, 95% CI= [0.07; 0.70]; P=0.007). Serum albumin increased more with
rituximab (P=0.029), without difference in proteinuria. Number of SAEs was comparable
in both groups.

Conclusions: Rituximab induced immunological and clinical remission defined by a
composite end point with a high safety profile (GEMRITUX ClinicalTrials.gov number).

Funding: Pharmaceutical Company Support - Hoffmann-La Roche, Private
Foundation Support, Government Support - Non-U.S.
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Two-Year Outcomes of Patients with Idiopathic Membranous Nephropathy,
Previously Randomized to Either Modified Ponticelli Regimen or to
a Combination of Tacrolimus and Steroids Krishan L. Gupta, Raja
Ramachandran, Harbir Singh Kohli, Vivekanand Jha. Nephrology, Postgraduate
Insitute of Medical Education and Research, Chandigarh, India.

Background: The patients with idiopathic membranous nephropathy (IMN followed
for 1 year are known to relapse more often with Tacrolimus than with cyclophosphamide
either given with oral steroids. The present study aimed at finding the clinical outcome
in patients randomized to a combination of Tacrolimus and oral prednisolone (TAC*) or
Modified Ponticelli regimen (MPR) (cyclical cyclophosphamide and steroids) at 2 years.

Methods: IMN patients (n=70) with persisting nephrotic syndrome after at least 6
months of ACEIs or ARBs or with complications of nephrotic syndrome were randomized
to receive TAC* or MPR. The outcome of the study was remission at the end of 18 and 24
months of initiating therapy. Definition: Complete remission (CR): 24-hour urine protein <
500 mg/day with normal serum albumin (*3.5 gm/dl) and serum creatinine. Partial remission
(PR): 24 hour urine protein >500 mg/day but <2 gm/day or <50% of baseline with normal
serum albumin (*3.5 gm/dl) and serum creatinine.

Results: Of the 70 randomized patients followed for 18 months, 54 had follow-up
for 24 months. Intention-to-treat analysis and remission at the end of 12 (n-70), 18 (n-70)
and 24 (n-54) months are mentioned in Table. At the end of 18 and 24 months response
rate with TAC* was lower compared to subjects treated with MPR (p-0.05). The adverse
events were comparable in both the groups. PLA2R antibodies titer rose in all patients with
relapse of nephrotic range proteinuria.

12m 12m 18m 18m 24m 24m
(TAC¥) | (MPR) | (TAC¥) (MPR) (TAC*) (MPR)
(n-35) m-35) | (n-35) (n-35) (n-28) (n-26)
Remission 71.4 77.1 62.8 85.7 64.2 88.4
CR 54.2 514 54.2 65.7 42.8 69.2
PR 17.2 25.7 8.6 20 214 19.2
Resistant 28.6 22.8 372 143 35.7 11.6
Conclusions: Preliminary analysis suggests that at 2 years post randomization, TAC*

is inferior to MPR in maintaining remission of NS (The total follow-up of 70 cases will
be presented at ASN).

SA-ORO013

Antibody Guided Therapy with Cyclophosphamide and Prednisone in
Patients with Idiopathic Membranous Nephropathy Anne-Els van de Logt,
Julia M. Hofstra, Jack F. Wetzels. Nephrology, Radboud Univ Medical Center,
Radboud Inst for Health Sciences, Nijmegen, Netherlands.

Background: The discovery of anti-PLA2R antibodies provides options for
individualized therapy in patients with idiopathic membranous nephropathy (iMN). We
previously showed that the level of anti-PLA2R antibodies (aPLA2R) after 6-12 months
of cyclophosphamide (CP) therapy predicted long-term outcomes (Bech, CJASN 2014).
We present the first data of antibody guided therapy.

Methods: CP-therapy (combined with steroids) is started in patients with aPLA2R
positive iMN and high risk of progression. aPLA2R are repeatedly monitored (IFT test) at
8, 16, and 24 weeks after start of treatment. If antibodies become negative, CP is stopped
and prednisone is tapered. Otherwise, therapy is continued after 24 weeks with MMF
and prednisone.

Results: We treated 22 patients (characteristics in table 1). aPLA2R were negative
in respectively 15/22 (68%) after 8 weeks, 17/21 (81%) after 16 weeks and 17/20 (85%)
patients after 24 weeks of treatment. A partial remission of proteinuria (PCR < 3.0 gram/10
mmol creatinine) was observed in 23 % (5/22), 44 % (8/18) and 67 % (10/15) of patients
after 8, 16 and 24 weeks respectively. Thus far, 4 of the 17 patients (24%) developed an
immunological relapse after 3.4 (1.6-6.7) months. All 4 patients have persistent or recurrent
proteinuria. Thus far, 6 of 22 patients (27%) needed additional treatment; 1 because of
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renal failure, 3 because of persisting positive aPLA2R at 24 weeks and 2 patients because
of an immunological and clinical relapse . At the end of follow-up 14 of the 22 patients
(64%) were in clinical remission.

Conclusions: Monitoring of aPLA2R could allow individualized therapy in patients
with iMN, thus shortening overall duration of CP therapy. Longer follow-up is needed to
establish that the overall relapse rate is acceptable.

Gender (male/female) 16/6

Age (years) 58 (£14)
Serum creatinine (pmol/l) 117 (96-141)
Serum albumin (g/1) 21 (16-23)
Protein-creatinine ratio (g/10 mmol/Cr) 8.7 (5.5-13.3)
Previous immunosuppressive treatment 1/22 (5%)
Follow-up duration (months) 8.0 (4.9-11.3)

Values are expressed as number (percent), means + SD and median [interquartile ranges].

SA-OR014

Is Serum PLA,R Monitoring Clinically Relevant in Idiopathic Membranous
Nephropathy? Harbir Singh Kohli, Raja Ramachandran, Vinod Sharma,
Vivekanand Jha, Krishan L. Gupta. Nephrology, PGIMER, Chandigarh, India.

Background: In this prospective study, we evaluated glomerular staining for PLA,R,
serum anti-PLA,R antibodies, and its association with clinical response to therapy.

Methods: Adult IMN on immunosuppressive therapy were enrolled during Sept 2011
to Nov 2014. PLA,R in glomerular deposits was assessed in fresh frozen tissue (Abcam
ab80054) by confocal microscopy. Anti- PLA,R was estimated in serum before,6 and 12
months after therapy (ELISA and ITF, EUROIMMUN, Germany). The patients were treated
with either alternating monthly cycles of cyclophosphamide and steroids or tacrolimus with
steroids. Definitions: complete remission: 24 hr urine protein <0.5gm on 3 occasions with
normal serum albumin. Partial remission: urine protein >0.5 gm to 2 gm/day or <50% of
baseline with normal serum albumin.

Results: A total of 86 patient, 52 males, 34 females, mean age 42.6 yrs were studied.
Sixty three (73.25%) had glomerular PLA,R staining. Sixty (69.76%) showed elevated
serum anti- PLA,R by ELISA and 56 (65.11%) by IIF. Fifty-two (60.45%) had both serum
and glomerular positivity, 11 (12.79%) had isolated glomerular positivity, 8 (9.3%) had
only serum antibodies and 15 (17.44%) had no detectable PLAR in serum or glomeruli.
Of 86 who completed 12 months of follow-up, 58 (67%) responded to therapy: 38 (44%)
had complete and 20 (23%) partial remission. Of 60 serum PLA,R Ab positive cases,
40(67%) had remission and 20 (33%) were resistant to therapy. Thirty-seven (92.5%) with
remission had negative PLA,R Ab at end of therapy and 18 (90%) resistant patients had
elevated PLA,R Ab titer (p<0.001). There was parallel reduction in mean PLA,R Ab titre
and 24 hr urine protein, 5 cases had clinico-serological discordance; 3 patients showed
elevated 12-month anti-PLA,R levels but were in clinical remission - all of them relapsed
over the next 2 months. On the other hand, 2 cases who tested negative for anti-PLA,R but
continued to have nephrotic syndrome at 12 months, achieved remission by 14 months.

Conclusions: PLA,R antibodies and glomerular deposits are present in over two-thirds
of IMN. PLA,R antibodies have an association with clinical response and the immunological
recovery may precede clinical recovery.

SA-ORO015

An Indirect Immunofluorescence Test (IFT) to Measure Thrombospondin
Type-1 Domain-Containing 7A Antibodies (THSD7A-Ab) in Patients with
Membranous Nephropathy (MN) Elion Hoxha,' Laurence H. Beck,? Nicola
M. Tomas,' Christian Probst,> David J. Salant,> Rolf A. Stahl.! 'III. Medizinische
Klinik, Universitdtsklinikum Hamburg-Eppendorf, Hamburg, Germany; *Boston
Univ School of Medicine, Boston Univ, Boston, MA; *EUROIMMUN AG,
Liibeck, Germany.

Background: THSD7A is a target antigen in MN. Measurement of THSD7A-Ab might
be helpful for the diagnosis of MN and when making treatment decisions in these patients.

Methods: In this study we validated an IFT to detect THSD7A-Ab in 2 cohorts of
patients with biopsy-proven MN. The presence of THSD7A-Ab was correlated with clinical
parameters reflective of disease activity.

Results: Using the western blot (WB) technique, we identified 35 patients positive
for THSD7A-Ab, 24 in the Hamburg cohort and 11 in the Boston cohort. 34 out of the
35 cases resulted THSD7A-AD positive in the IFT analysis. All 35 THSD7A-AD positive
patients were negative for PLA,R-Ab in both analyses. They were 56.5+17.0years old and
14 (40%) were male. Proteinuria was 6.9+4.3g/day, serum creatinine 1.3+0.7mg/dl. In 22
patients the time between serum collection and renal biopsy was less than 6 months and
18 had no immunosuppression prior to serum collection. The control group consisted of
671 patients, 555 with MN (120 of them PLA,R-Ab positive) and 116 with renal diseases
other than MN (all of them PLA,R-Ab negative). All these patients were negative for
THSD7A-Ab when measured with the IFT. In 30 randomly selected PLA,R-AD positive
patients sera were analyzed and resulted negative for THSD7A-Ab and positive for PLA,R-
Ab in IFT and WB analyses.For 4 THSD7A-Ab positive patients follow-up data of at least
12 months could be analyzed. In 1 patient THSD7A-Ab disappeared and he experienced
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remission of proteinuria. In 3 patients THSD7A-AD persisted. 2 of them achieved remission
of proteinuria, 1 had a relapse 3 months afterwards. The third patient had no remission of
proteinuria during follow-up.

Conclusions: In this cohort of patients with MN the new IFT showed 97% sensitivity
and 100% specificity for the detection of THSD7A-Ab compared to WB. A larger cohort
of patients and their clinical follow up will be necessary to test its usefulness in patients
with MN.

Funding: Government Support - Non-U.S.

SA-OR016

Melanocortin 1 Receptor (MC1R) Is Dispensable for the Proteinuria
Reducing and Glomerular Protective Effect of Melanocortin Therapy
Yingjin Qiao,' Anna-lena Berg,? Yan Ge,' Zhangsuo Liu,' Rujun Gong.! 'Brown
Medical School; Lund Univ, Sweden.

Background: Evidence suggests that melanocortin therapy by using ACTH or non-
steroidogenic melanocortin peptides attenuates proteinuria and podocyte injury in animal
models of glomerular diseases and induces remission of nephrotic syndrome in patients
with a variety of proteinuric glomerulopathies, even those resistant to steroids. The
underlying mechanism, however, remains elusive. This study aimed to validate the role of
MCIR in mediating the beneficial effects of melanocortin therapy in glomerular diseases,
as suggested by recent research.

Methods: The recessive yellow MCIR-mutant (MC1R®*) and wild type (WT) mice
were injured by lipopolysaccharide (LPS) or adriamycin (ADR) to develop podocytopathy
and the effect of NDP-MSH, a non-steroidogenic melanocorin pan agonist, was tested. In
patients with steroid-resistant nephrotic syndrome and nonfunctional MC1R mutations,
the effect of ACTH therapy was evaluated.

Results: Following LPS or ADR insult, NDP-MSH attenuated proteinuria in WT
and MCIR®® mice to the same extent and ameliorated signs of glomerular injury and
podocytopathy, including loss of podocyte markers, de novo expression of podocyte damage
markers, and podocyte foot process effacement. /n vitro in primarily cultured podocytes,
LPS or ADR elicited apoptosis and podocyte hypermotility, and impaired the filtration
barrier function of podocyte monolayers. These injurious effects were mitigated by NDP-
MSH to a similar degree in podocytes derived from WT and MC1R®® mice. Moreover, two
patients with congenital red hair and nephrotic syndrome due to idiopathic membranous
nephropathy were enrolled and confirmed by gene sequencing to bear nonfunctional MC1R
mutations. After failing multiple immunosuppressive regimens, including glucocorticoids,
the patients were converted to synthetic ACTH monotherapy for 21 months and 8.5 months
respectively (escalation and de-escalation included) and both achieved complete remission
of proteinuria, denoting a steroid independent effect.

Conclusions: Melanocortin therapy confers a proteinuria reducing and podoprotective
effect in proteinuric glomerulopathies via a mechanism independent of MCIR.

Funding: Clinical Revenue Support, Government Support - Non-U.S.

SA-ORO017

Clinical Genetic Testing for the C3 Glomerulopathies and Thrombotic
Microangiopathies Using a High-Throughput Panel Fengxiao Bu, Nicolo
Ghiringhelli Borsa, Michael Jones, Erika Takanami, Carla Nishimura, Jill
Johanna Hauer, Hela Azaiez, Elizabeth Ann Black-Ziegelbein, Nicole Meyer,
Diana Kolbe, Yingyue Li, Kathy Frees, Michael J. Schnieders, Christie P.
Thomas, Carla M. Nester, Richard J. Smith. Univ of lowa, Iowa City, IA.

Background: C3 glomerulonephritis (C3GN), dense deposit disease (DDD), atypical
hemolytic uremic syndrome (aHUS) and thrombotic thrombocytopenic purpura (TTP)
are rare diseases with phenotypic similarities and genetic commonalities. Variants in the
CFH, CFI, CFB, C3, CFHRS5, CD46, DGKE, ADAMTS13, THBD and PLG genes, and
copy number variation of CFHR3-CFHRI contribute to their pathogenesis and inform
diagnosis and treatment options. To improve patient care, we developed a comprehensive
genetic complement panel (GCP) to screen these genes. Herein we present our one-year
experience using this panel in the clinical care of these patients.

Methods: 184 patients (37 with C3G and 147 with TMA) were studied using the
GCP panel.

Results: Positive genetic diagnoses were provided in 43% of C3G patients and in
41% of TMA patients.
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17 novel and 71 rare variants (minor allele frequency <1%) were identified, which
we classified as pathogenic (11), likely pathogenic (12), or of uncertain significance (65).
In C3G patients, the novel/rare variant load was increased in both C3 convertase (C3 and
CFB) and complement regulator (CFH, CFI, CFHRS, and CD46) genes, consistent with a
multifactorial genetic contribution to this disease. In TMA patients, the novel/rare variant
load was increased only in complement regulator genes, consistent with an abnormality
in regulation of the alternative complement pathway as a driving factor in this disease.
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Conclusions: GCP panel provides a comprehensive and efficient genetic screen of
complement genes. The observed differences in variant aggregation in patients with C3G
and TMA refine our understanding of these diseases.

Funding: Private Foundation Support

SA-ORO018

Amelioration of the Adverse Effects of Prednisolone by Rituximab
Treatment in Adults with Steroid-Dependent Minimal-Change Nephrotic
Syndrome Yoei Miyabe, Takashi Takei, Yuko Iwabuchi, Takahito Moriyama,
Kosaku Nitta. Tokyo Women's Medical Univ, Japan.

Background: We previously demonstrated the efficacy of single-dose 6-monthly
rituximab infusions in 25 adults with steroid-dependent minimal-change nephrotic
syndrome. Herein, we assessed the safety of rituximab treatment and its effect in
ameliorating the adverse effects of prednisolone (PRED) in a larger study sample.

Methods: We treated 54 adult patients with four a single-dose 6-monthly infusions
of rituximab (375 mg/m? BSA per dose). We compared the adverse effects of PRED
(osteoporosis, hypertension and diabetes mellitus) between the first rituximab infusion
(baseline) and the end of the 24-month observation period. In addition, we examined the
adverse effects of rituximab during the same period.

Results: The PRED dose was significantly lower at 24 months than at the baseline.
The bone density was significantly higher at 24 months as compared to the baseline value
(Z-score: -1.8 vs. -1.1; p < 0.05). Blood pressure at 24 months was significantly lower
than that at the baseline (120.9/74.4 vs. 111.8/70.3 mmHg; p < 0.05). Eight patients with
diabetes mellitus showed improved glycemic control at 24 months as compared to that at
the baseline. There were no severe adverse effects of rituximab. However, mild infusion
reactions occurred in 31 patients (57%). The frequency of the infusion reactions decreased
significantly with every successive infusion.

Conclusions: Rituximab treatment was effective and safe in patients with steroid-
dependent nephrotic syndrome, allowed reduction of the PRED dose, and ameliorated the
adverse effects of PRED. It may be preferentially used in patients at a risk of the adverse
effect of PRED.

SA-ORO019

Determining eGFR Trajectory Clusters in the NEPhrtoic Syndrome STUdy
Network (NEPTUNE) Laura H. Mariani,'? Jarcy Zee,” Tony Wang,’ Viji Nair,'
Wenjun Ju,' Jonathan P. Troost,' Debbie S. Gipson,' Peter X.K. Song,' Brenda
W. Gillespie.! 'Univ of Michigan; *Arbor Research Collaborative for Health.

Background: Non-linear changes in eGFR over time are common in nephrotic
syndrome. Traditional outcomes (e.g. 50% eGFR decline) may not capture these changes.
We identified patient clusters via eGFR longitudinal trajectory and associated clinical
characteristics with the groups.

Methods: NEPTUNE is a multi-center, prospective cohort study of children and
adults with >500mg/day of proteinuria, enrolled at the time of renal biopsy. eGFR was
calculated using the CKD-Epi formula for participants *18 yo and modified CKiD-Schwartz
formula for those <18 yo. 367 patients with *3 eGFR measurements were included. Each
patient’s eGFR trajectory was estimated using Bayesian smoothing and a probability of
non-linearity was calculated (Li, AJKD, 2012;59(4)). Quadratic regression coefficients
from each trajectory were used in a clustering algorithm to identify distinct groups by
minimizing within-cluster variance.

Results: Mean follow-up time was 26 mo. 25% (n=92) of the cohort had a trajectory
with >50% probability of being non-linear and 10% (n=35) had a non-linearity probability
>83%. The clustering algorithm produced five trajectory groups. Baseline mean eGFR
(p<0.001) and median upcr (p<0.001) differed by cluster. Mean age was lowest in clusters
1 and 5 (28 and 25 vs. 39, 39, 31; p=0.002). Race and sex did not vary by cluster. MN
composed 13-20% of each cluster whereas FSGS composed 40 and 35% of clusters 2 and
3, respectively (p=0.005).
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eGFR is mean(SD) at baseline, UPCR is median at baseline

Conclusions: This unique statistical approach identified clusters which describe
individual eGFR trajectories. Non-linear trajectory groups had more young patients,
higher eGFR and upcr. Further work is needed to determine whether trajectory clusters
represent different underlying disease pathophysiology and to identify cluster predictors
at the time of biopsy.

Funding: NIDDK Support, Other NIH Support - NCATS, ORDR
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The Role of Calcineurin Inhibitors in Early Treatment of Primary FSGS
Louis-Philippe Laurin,' Bethany J. Foster,* A. Gasim,” Caroline J. Poulton,* J.
Charles Jennette,” Ronald J. Falk,? Patrick H. Nachman.? 'Div of Nephrology,
Hépital Maisonneuve-Rosemont, Montreal, QC, Canada; *Dept of Pathology
and Laboratory Medicine, Univ of North Carolina at Chapel Hill, Chapel
Hill, NC; *Div of Nephrology and Hypertension, Univ of North Carolina at
Chapel Hill, Chapel Hill, NC; *Div of Nephrology, McGill Univ Health Center,
Montreal, QC, Canada.

Background: In primary focal segmental glomerulosclerosis (FSGS), calcineurin
inhibitors (CNIs) have primarily been studied in patients deemed resistant to glucocorticoid
(GC) therapy. Little data is available about their use early in the treatment of FSGS. We
sought to estimate the association between choice of therapy and end-stage kidney disease
(ESKD) in idiopathic FSGS.

Methods: An inception cohort of patients with biopsy-proven primary FSGS diagnosed
between 1980 and 2012. Time to ESKD between different early therapies was reported
with time-dependent Cox regression hazard ratio (HR) with 95% confidence interval (CI).

Results: 458 patients were studied (332 NOS, 64 Tip, 62 Collapsing): age 40.7+20.8
years; 45.6% Black; 48.7% female; follow-up time 92+94 months. 183 patients received
no immunosuppression, 173 received GC alone, 90 were treated with CNIs + GC and 12
received other immunosuppressive agents.

Clinical Pediatric Nephrology Research

Oral Abstract/Saturday

Multivariate determinants of ESKD HR (95% CI)

Immunosuppression

None 1

CNIs and/or GC 0.49 (0.28-0.86)
Age 1.00 (0.99-1.01)
Male sex 1.15 (0.76-1.73)
FSGS variant

NOS 1

Tip 0.21 (0.09-0.48)
Collapsing 1.71 (0.99-2.95)

Baseline eGFR <30 mL/min/1.73m? 4.28 (2.81-6.48)

Baseline proteinuria >3.5 g/d 1.25 (0.68-2.29)

Baseline serum albumin (per g/dL higher) 0.69 (0.53-0.90)

Baseline hypertension

1.33 (0.81-2.20)

Although not statistically significant, CNIs + GC were associated with a lower
likelihood of ESKD compared to GC alone [HR 0.42 (95% CI 0.15, 1.18)].

Conclusions: The use of CNIs as part of the early immunosuppressive regimen in
primary FSGS may be associated with improved outcome, but their superiority over GC
alone remains unproven.

SA-OR021

Living Donation Has a Greater Impact on Allograft Survival Than HLA
Matching in Pediatric Renal Transplant Recipients Matko Marlais,' Alex
J. Hudson,” Laura Anne Pankhurst,”> Susan V. Fuggle,” Stephen D. Marks.?
"Univ College London, United Kingdom, °NHS Blood and Transplant, United
Kingdom; *Great Ormond Street Hospital NHS Foundation Trust, United
Kingdom.

Background: Living donor kidney transplantation accounts for around half of all
paediatric (<18 years) renal transplant recipients (PRTR) and results in improved renal
allograft survival, although there are no data comparing the effect of HLA-mismatching
on outcomes. The UK 2006 Kidney Allocation Scheme prioritises children with good
HLA mismatching (Level 1/2: 000 A,B,DR or [0 DR & £1 B]). The aim of this study was
to determine the effect of HLA mismatching on deceased and living donor renal allograft
outcomes in paediatric recipients.

Methods: Data were obtained from the UK Transplant Registry on all PRTR who
received a donation after brain death (DBD) or living donor (LD) kidney-only transplant
between 2000 and 2011. HLA A, B and DR mismatch were categorised into four levels and
two groups. Data were fully anonymised and ethical principles adhered to.

Results: 1,389 paediatric renal transplant recipients were analysed; 807 (58%) received
aDBD donor kidney. Using Cox proportional hazard regression modelling of renal allograft
survival, the risk of graft failure is 1.55 times as likely in children who receive a well
HLA-matched DBD kidney compared to those that receive a poorly HLA-mismatched LD
kidney (p=0.01, 95% CI 1.11-2.18). This analysis accounts for survival improvements across
transplant years. In both DBD and LD grafts, there was no difference in renal allograft
survival in children who received a good or poorer HLA-mismatched transplant (p=0.16
for DBD graft, p=0.55 for LD graft).

Conclusions: In children, well HLA-matched DBD renal transplants have inferior graft
outcomes when compared with poorly HLA-matched LD grafts. It is difficult to justify
preferentially waiting for an improved HLA-matched DBD kidney even when a poorer
HLA-mismatched LD kidney transplant is available.

Funding: Government Support - Non-U.S.

SA-OR022

UK National Registry Study of Kidney Donation After Circulatory Death for
Pediatric Recipients Matko Marlais,' Laura Anne Pankhurst,” Alex J. Hudson,?
Khalid Sharif,’ Stephen D. Marks.* 'Univ College London, United Kingdom;
’NHS Blood and Transplant, United Kingdom; *Birmingham Childrens Hospital,
United Kingdom, *Great Ormond Street Hospital, United Kingdom.

Background: Donation after circulatory death (DCD) is an important source of organs
for kidney transplantation and evidence in adults suggests that similar graft outcomes
are achieved to donation after brain death (DBD) kidney transplantation. There is very
little evidence reporting the use of DCD kidneys in children. The aim of this study was
to determine graft outcomes for children in the UK who have received a DCD kidney and
compare these to outcomes for all renal transplants.

Methods: Data was collected on all kidney transplants performed for paediatric
recipients (age <18 years) in the UK from the NHS Blood and Transplant registry from
2000-2014 and separated into DCD, DBD and living donor kidney transplants. Data obtained
included donor and recipient characteristics with 3-year graft survival and overall patient
survival. All data were fully anonymised and ethical principles adhered to.

Results: 1773 kidney transplants were performed in children in the UK from 2000-
2014. 22 (1.2%) of these were from DCD donors, 955 (53.9%) were from DBD donors and
796 (44.9%) were from living donors. 3-year graft survival was 95.5% in the DCD group,
87.1% in the DBD group and 92.9% in the living donor group. Overall patient survival is
100% in the DBD group, 98.7% in the DBD group and 98.8% in the living donor group.
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In the DCD group the median time to asystole was 12.5 minutes and the median standard
warm ischaemia time was 13 minutes. In the DCD group there was 1 case of primary non-
function and 5 cases of delayed graft function.

Conclusions: This is one of the largest studies reporting outcomes in children who
receive DCD kidney transplants. In the post-2000 era children receiving a DCD kidney
transplant have good graft survival at 3-year follow up, comparable to those receiving a
kidney from a DBD donor or a living donor. This limited evidence encourages the use of
selected DCD kidneys in paediatric transplantation as favourable graft outcomes can be
achieved, and national DCD allocation algorithms may need to be amended in view of this.

Funding: Government Support - Non-U.S.

SA-OR023

Longitudinal Change in Neurocognitive Functioning in Pediatric Chronic
Kidney Disease Stephen R. Hooper,' Matthew Matheson,? Rebecca J. Johnson,?
Arlene C. Gerson,> Marc Lande,? Susan R. Mendley,? S. Shinnar,> Debbie S.
Gipson,? Susan L. Furth,? Bradley Warady.> 'UNC; >CKiD Study Group.

Background: Few longitudinal data exist on the cognitive functioning of children
with mild to moderate chronic kidney disease (CKD). We report longitudinal findings for
the neurocognitive functioning of participants with mild to moderate CKD from the 48-
site CKiD Study, with a particular focus on identifying CKD-related variables predictive
of change in cognition over time and progression to renal replacement therapy (RRT).

Methods: The sample comprised 2,009 assessments over a span of approximately 12
years. Measures of 1Q, attention, and parent ratings of executive functions were obtained.
Joint longitudinal mixed models and time-to-event models with a shared random effect were
used to examine the predictive value of CKD-related variables at study entry (glomerular
diagnosis, age of CKD onset, iGFR, nephrotic proteinuria, elevated blood pressure,
anemia) and over time (duration of disease, iGFR annual percent change) adjusting for
baseline covariates (e.g., gender, maternal education), while simultaneously examining the
association of neurocognitive decline with RRT.

Results: Median chronological age at study entry was 11.3 yrs; 56% Caucasian; 62%
male. 33% had maternal education of a college degree. The median duration of CKD was
7.9 yrs., with 62% of children having disease onset at birth. 21% had a glomerular diagnosis;
average iohexol-based GFR was 52.3 ml/min/1.73m> After adjusting, lower iGFR and
elevated blood pressure at study entry were associated with declining Performance IQ.
Lower iGFR and annual percent change in iGFR were associated with worse parent ratings of
executive functioning. The shared parameter associating declining neurocognitive abilities
with RRT showed Attention Variability to be related to progression to RRT.

Conclusions: Findings suggest that selected disease-related variables should
trigger referral for neurocognitive assessment as children with lower iGFR and elevated
blood pressure, and those with larger annual iGFR change may be at greatest risk for
neurocognitive declines. Attention variability also was significantly associated with CKD
disease progression to RRT.

Funding: NIDDK Support

SA-OR024

Biomarkers and Urinary Tract Infection in Infants Sindri Valdimarsson,
Sverker Hansson, UIf I. Jodal. Pediatric Uronephrologic Center, The Queen
Silvia Children's Hospital, Sahlgrenska Academy, Univ of Gothenburg,
Goteborg, Sweden.

Background: Urine culture is needed to diagnose infants with urinary tract infection
(UTI). Symptoms are nonspecific and urine biomarkers are a possible tool to improve the
diagnostic accuracy minimizing the need for investigations and invasive procedures. The
aim was to evaluate if urine biomarkers can aid in the diagnosis of UTL.

Methods: This is a prospective study of infants with first UTI. Urine biomarkers were
measured in infants with UTI and in a control group of children with fever from other
causes. Measured urine biomarkers were Kidney injury molecule 1, Clara cell protein,
Retinol binding protein, Neutrophil gelatinase associated lipocalin, high sensitive C-reactive
protein, Interleukin-1b, Interleukin-6 and Interleukin-8 (IL-8); all were adjusted for urine
creatinine(cr).The area under the ROC curve (AUC) for each biomarker was compared
for children with UTI versus children with fever without UTI; the optimal cutoff level for
equal weight on sensitivity and specificity was determined.

Results: 108 infants with UTI, 59 boys (mean age 2.7 months) and 49 girls (mean age
4.0 months) and a control group of 64 patients with fever without UTI (23 girls and 41
boys) were included. The biomarkers NGAL/cr and IL-8/cr were superior in differentiating
between children with and without UTI. AUC for NGAL/cr was 0.98 and a cutoff value
of 233 had 96.3% sensitivity and 100% specificity. AUC for IL-8/cr was 0.97 and a cutoff
value of 486 had 91.7 % sensitivity and 95.3% specificity.
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Conclusions: This prospective study shows that the urine biomarkers NGAL and IL-8
had high sensitivity and specificity for the diagnosis of UTI in infants. Infants with fever
and a low NGAL/cr value were highly unlikely to have a UTL.

Funding: Government Support - Non-U.S.

SA-OR025

Phospholipase A2 Receptor Autoantibodies in Pediatric Membranous
Nephropathy Rebecca Kirkwood-Wlison,! Maryline Fresquet,' Nicholas
J. Webb,? Paul E. Brenchley,® Rachel Lennon.'? !Wellcome Trust Centre
for Cell-Matrix Research, Univ of Manchester, United Kingdom, *Dept of
Paediatric Nephrology, Royal Manchester Children’s Hospital, United Kingdom,
3Manchester Inst of Nephrology and Transplantation, United Kingdom.

Background: Membranous nephropathy (MN) is the commonest cause of nephrotic
syndrome in adults, with most cases being primary, or autoimmune in nature. Understanding
of MN advanced with the discovery of phospholipase A2 receptor (PLA2R) as the target
autoantigen and with the detection of circulating autoantibodies in the sera of adult patients.
In the pediatric population, MN is rare and often presents with persistent, steroid-resistant,
proteinuria and is diagnosed by typical histological features on renal biopsy. In this study,
we describe the clinical phenotype, renal histological analysis, anti-PLA2R status, and
autoantibody binding in 6 children with biopsy-proven PMN treated at the Royal Manchester
Children’s Hospital over the past 7 years.

Methods: We carried out phenotypic characterisation of patients, determination of anti-
PLA2R status by ELISA, anti-PLA2R Ig subclass analysis and histological characterisation
of renal biopsies. Anti-PLA2R binding was determined by comparing autoantibody
reactivity to recombinant fragments of the PLA2R under denatured and native conditions.

Results: Determination of anti-PLA2R status revealed 50% of children were
seropositive. Seropositivity was associated with a severe clinical phenotype with nephrotic
syndrome with renal impairment and IgG4 was the predominant subclass. Seronegative
patients presented with asymptomatic proteinuria. Autoantibody reactivity patterns to
recombinant fragments of the PLA2R, differed with clinical phenotype at presentation.

Conclusions: Here we report, for the first time, a series of 6 children with biopsy-
proven MN. We demonstrate a correlation between clinical phenotype and anti-PLA2R
status and evaluate autoantibody-PLA2R binding in the paediatric MN population. Our
results suggest that minor, or alternative, epitopes exist within the PLA2R which may be
responsible for autoantibody binding in paediatric MN.

SA-OR026

APOL1-Associated Glomerular Disease in African-American Children in
the CKiD and NEPTUNE Cohorts Derek Ng,' C. Robertson,” C. Gillies,?
Sophie Limou,’ Robert Woroniecki,* Kimberly J. Reidy,’ Sangeeta R. Hingorani,®
Keisha L. Gibson,” Christine B. Sethna,® Cheryl Ann Winkler,? Jeffrey B. Kopp,’
Susan L. Furth,'® Bradley Warady,'" John R. Sedor,"? Frederick J. Kaskel,’
M. Sampson.> Johns Hopkins; U of Michigan,; NCI; *Stony Brook Univ;
*Montefiore Med. Center; ‘U of Washington; U of North Carolina; *Cohen
Children’s Med Center; °NIDDK; '’Children s Hosp of Philadelphia; ' Children's
Mercy Hosp; ?Case Western Reserve.

Background: Little is known about APOLI associated nephropathy in children. This
study aimed to describe characteristics and longitudinal outcomes in African-American
children with glomerular disease, stratified by APOL/ risk genotype in the Chronic Kidney
Disease in Children cohort (CKiD) & the Nephrotic Syndrome Study Network (NEPTUNE).

Methods: Enrollment criteria for CKiD was age 1-16, diagnosis of CKD, & estimated
glomerular filtration rate (GFR) of 30-90 mL/min. NEPTUNE subjects were enrolled with
suspected primary nephrotic syndrome, proteinuria, >0.5g/day, & clinically indicated
biopsy. 56 CKiD subjects with glomerular disease & 48 NEPTUNE pediatric subjects were
included here (all African-American). APOLI was directly genotyped and subjects were
classified as low risk (LR, 0 or 1 risk alleles) or high risk (HR, 2 risk alleles). All analyses
were performed under the recessive model; LR vs HR subjects. By APOLI genotype, odds
of prematurity and eGFR & proteinuria over time were modeled.
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Results: All subjects were of similar age (12 to 15 yrs). HR subjects in both cohorts
had a lower baseline GFR by about 20 ml/min. The combined cohort demonstrated a
significantly increased odds of prematurity in HR subjects (OR: 4.57; 1.4-15.5). NEPTUNE
HR subjects had 15% decline in GFR per year, comparable to that seen in all CKiD subjects,
independent of genotype. LR NEPTUNE subjects had no eGFR decline (3% per year).

Conclusions: HR genotype was associated with higher odds of prematurity, suggesting
an interaction between the APOLI HR genotype and prematurity in the development of
pediatric glomerular disease and subsequent CKD. NEPTUNE children with the HR
genotype had a similar decline in eGFR as CKiD subjects.

Funding: NIDDK Support

SA-OR027

Comprehensive Approach to Understand Human Renal Development Based
on the Identification of Responsible Genes for CAKUT Akemi Shono, Naoya
Morisada, Kandai Nozu, Kazumoto lijima. Pediatrics, Kobe Univ Graduate
School of Medicine, Kobe, Hyogo, Japan.

Background: Although regenerative medicine using the pluripotent stem cells holds
promise of the treatment for the renal failure, the complexity of the structure composed of
diverse cell types makes the difficulty in the establishment of the differentiation protocol
into renal nephron. Towards the comprehensive understanding of the molecular network
underlying human renal development, this study aims to identify responsible genes for
congenital anomalies and the kidney and urinary tract (CAKUT) and reveal the molecular
mechanism of pathogenesis.

Methods: Two hundred six CAKUT cases including 115 cases from 105 families of
syndromic CAKUT and 91 cases from 82 families of non-syndromic CAKUT together with
some indistinguishable cases from CAKUT, were collected in agreement with participants,
which was approved by the ethical committee at Kobe University. Genomic DNA samples
were analyzed by the next-generation sequencing (Illumina exome and Agilent custom
panels) in combination with the conventional Sanger sequencing and/or the DNA microarray
subsequent to the phenotype classification based on the clinical manifestation.

Results: Responsible genes in 62 cases from 44 families were identified. The phenotype
classification assisted to detect the reported responsible genes including PAX2, EYAT,
HNF1B, UMOD, OFD1, SALL1 and CHD7 by Sanger sequencing, and the next-generation
sequencing powerfully enabled us to identify responsible/candidate genes including PAX2,
UPK3A, RET, FRAS1 and EP300 which were unpredictable from the clinical phenotype.
To clarify the molecular mechanisms of candidate genes, further experiments including in
vitro and in silico assays would be required.

Conclusions: These results would be significant to understand the network of disease-
associated genes and the molecular mechanism underlying the human renal development,
and might give us a future perspective for the regenerative medicine.

Funding: Government Support - Non-U.S.

SA-OR028

A Randomized Study of Cholecalciferol Supplementation in Incident
Hemodialysis Patients — Preliminary Evaluation After 2 Years
Cristina Jorge,'?® Patricia Matias,'>* Pedro Bravo,® Clara Mil-homens,*
Cecilia Silva,* Pedro M. Ponce,* Carlos M.P.C. Oliveira,’ Célia Gil,"** Manuel
A. Ferreira.">’ !Nephrocare Vila Franca de Xira, Portugal; *Dialverca,
Portugal; *Nephrocare Almada, Portugal; *Nephrocare Lumiar, Portugal;
’NIDAN, Portugal.

Background: Studies have shown that vitamin D deficiency is associated with
cardiovascular (CV) risk factors, morbidity and mortality in uremic patients (pts). Our
aim is to prospectively assess the safety and efficacy of vitamin D (cholecalciferol)
supplementation in incident HD pts and to compare the clinical results with a control group
supplemented with placebo.

Methods: We evaluated 108 (66% M) pts in group A (GA) under VIT D 20 000 U/wk,
and 95 (67% M) pts in Group B (GB) on placebo, matched in age, (mean 66 and 65 years),
BMI (mean 25,7 and 26,3 kg/m2) respectively, etiology of renal disease and the presence
of comorbidities such as HTN, arrhythmia, peripheral vascular disease and cancer. The
prevalence of DM (42 vs 57%), ischemic heart disease (18 vs 32%) and cerebrovascular
disease (16 vs 27%) was higher in GB. A follow-up of 12 and 24 months (m) was attained
respectively in 67 and 18 pts in GA vs 60 and 21 pts in GB.

Results: The basal levels of 25(OH)VitD3 were similar in the two groups (median 11
ng/mL) and significantly increased at 12m in GA (30 vs 11 ng/ml in GB; p<0,001) and at
24m (38 in GA vs 15 ng/ml in GB; p<0,001). Laboratory evolution (Ca, P, PTH, bAP, Hb,
CRP or albumin), was similar in both groups. There was difference in the Erythropoiesis
Resistance Index (ERI) (mcg/kg/wk/g/dl) at TO (GA=0,034 > GB=0,023, p=0,03) and at
24M (GA=0,010 < GB=0,022, p=0,01). No differences in the evolution of pulse pressure,
left ventricular mass index or vascular calcifications were observed. The leading causes
of hospitalization were CV and infectious, similar in both groups. There were 18 (16.7%)
deaths in GA and 12 (12.6%) in GB (Log rank=0,752; p=NS, Kaplan-Meier). Treatment
with antihypertensive drugs, phosphate binders, active vitamin D, or cinacalcet was similar
in both groups.

Conclusions: Cholecalciferol administration at a dose of 20 000 U/week was safe
and permitted a significant increase of vitamin D levels and a decrease of ERI in the
supplemented group at 24M.
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Levocarnitine Improves Cardiac Function in Hemodialysis Patients with
Left Ventricular Hypertrophy Masanori Abe, Noriaki Maruyama, Tetsuya
Furukawa, Kazuyoshi Okada. Nephrology, Hypertension and Endocrinology,
Nihon Univ School of Medicine, Tokyo, Japan.

Background: Levocarnitine deficiency in hemodialysis (HD) patients is common.
This may contribute to clinical disorders, including cachexia, erythropoiesis stimulating
agent resistant anemia,and glucose intolerance, muscle weakness, and myopathy as well
as to intradialytic symptoms such as muscle cramps, hypotension, and cardiac arrhythmia.
Although the effect of levocarnitine therapy on uremic anemia has been studied in small
trials, its effects on cardiac function remain unclear.

Methods: This prospective, open-label, randomized, parallel, controlled, multi-center
trial examined 222 HD patients who were randomly assigned to an oral levocarnitine therapy
group (n = 110) or a control (no levocarnitine therapy) group (n = 112). Patients were
monitored for 12 months during levocarnitine treatment (administered orally 20 mg/kg/
day) or control. The primary endpoint was cardiac function measured by echocardiography.
The secondary endpoints were clinical parameters and identification of factors that predict a
favorable response to levocarnitine therapy. Echocardiographic parameters were measured
at baseline and after 6 and 12 months of therapy.

Results: A total of222 patients were randomly assigned, of whom 148 patients
(levocarnitine group, n = 75; control group, n = 73) were analyzed. The ejection fraction
values increased from 54.0+5.8% at baseline to 56.0 + 6.1% after 6 months (p<0.001) to
58.1£5.6% after 12 months (p<0.0001) in the levocarnitine group, while no significant
changes in ejection fraction were observed in the control group. Furthermore, left ventricular
mass index (LVMI) and N-terminal probrain natriuretic peptide levels were significantly
decreased throughout the study in the levocarnitine group. Multivariate analysis revealed
that LVMI was an independent predictor of improvement in ejection fraction following
levocarnitine therapy. Subgroup analysis revealed that responders to levocarnitine were
patients with left ventricular hypertrophy (LVH).

Conclusions: Levocarnitine therapy is useful for hemodialysis patients with LVH;
these patients may benefit from such therapy, with amelioration of cardiac function and
mitigation of LVMI.

SA-OR030

Predictive Ability of Self-Rated Health and Symptom Burden for Mortality
in Hemodialysis Donal J. Sexton,' Aoife C. Lowney,? Conall M. O’Seaghdha,’
Sinead Kinsella,* Peter J. Conlon.? ‘Medicine, HRB Clinical Research Facility,
NUIGalway, Galway, Ireland, *Palliative Medicine, Marymount Hospice, Cork,
Ireland; *Nephrology, Beaumont Hospital, Dublin, Ireland, ‘Renal Medicine,
Cork Univ Hospital, Cork, Ireland.

Background: Little is known about the ability of self-rated health to predict mortality
in hemodialysis.

Methods: A prospective cohort study in hemodialysis (N=362). The Euro Quality of
Life Questionnaire (EQ5D), the Palliative Care Outcome Scale Renal (POS-S Renal) and
the participant self-rated health (EQ visual analogue scale: EQVAS) were used to assess
HRQOL, symptom burden and self-rated health. Participants were followed from instrument
completion to death or study end.

Results: Over a median (25"-75" centile) of 2.6 (1.41-3.38) years, 32% (N=116) of
participants died. With competing risks survival analysis factors most notably associated
with mortality adjusted hazard ratio (95%CI) included: higher symptom burden 2.4 (1.3,
4.3) P=0.004 (highest tertile), lower HRQOL 2.6 (1.3, 5.3) P=0.01 (lowest tertile), lower
self-rated health 2.7 (1.4, 5.2) P=0.004 (lowest tertile). Answering “Yes’ to the questions:
“problems with mobility?” 2 (1.1, 3.3) P=0.01, or “problems with usual activities?” 2.1
(1.4,3.3), P<0.001. 55% of those aged > 60 years reporting problems with either self care,
mobility or daily activities in this study died over a mean (SD) of 2.1 (1.1) years, compared
to 18% over 2.5 (1) years in those reporting ‘no’ to these questions, P<0.001. After age
adjustment area under the receiver operating curves (AUC) (95%CI) for mortality were:
0.71 (0.63, 0.80) for symptom burden, 0.76 (0.68, 0.84) for HRQOL and 0.71 (0.62, 0.79)
for self-rated health.

Conclusions: Age adjusted participant-rated health and predictive models based
on combinations of individual elements from the POS S Renal and EQ5D instruments
could possibly aid in mortality discrimination and subsequent advance care planning in
hemodialysis.

SA-OR031

Isonatric Dialysis Biofeedback in Hemodiafiltration with Online
Regeneration of Ultrafiltrate in Hypertensive Hemodialysis Patients: A
Randomized Controlled Study Lucile Mercadal,' Frederic Debelle,? Christine
Fumeron,® Lise Mandart,* Isabelle Simon,> Yahsou Delmas,® Sophie Tezenas
du montcel.” '4P-HP, Paris;, ’RHMS Baudour, Belgium; SAURA Paris; *CH
Vannes, °CH Erasme Bruxelles, *CHU Bordeaux, "Biostatistics, AP-HP, France.

Background: Biofeedback in hemodiafiltration with online regeneration of ultrafiltrate
(HFR) could improve arterial hypertension by using an isonatric mode maintaining a
natremia equal between start and end of the dialysis session. We evaluated the impact of
Isonatric HFR (HFRiso) on hypertension compared to Conventionnal HFR.

Methods: 47hemodialysis patients having an arterial pressure > 140/90 mmHg were
randomized (ratio 2/1) HFR iso versus HFR during 24 dialysis sessions. The course from
S1 to S24 of the predialytic systolic (SBP) and diastolic (DBP) blood pressure, the defined
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daily dose (DDD) of antihypertensive treatment and of the dry weight were compared
by t-test and by mixed model for repeated measurements adjusted for treatment x time
interaction. The impact of age, diabetes and cardiovascular co-morbidities on response to
treatment was evaluated. Tolerance was evaluated by the number of sessions complicated
by symptomatic hypotension.

Results: In the Isonatric HFR group (N=32), the predialysis SBP decreased from S1
to S4 of 9 + 20 mmHg (-0.12 + 0.08 mmHg /day) and increased of 5 + 24mmHg (+0.13 +
0.05 mmHg /day) in the HFR group (N=15), variation that differed between the 2 groups
(DS1-S24, p = 0.035; interaction treatment*time, p=0.012). The DBP (HFRiso -3 + 14
mmHg vs HFR 5 + 13 mmHg; p=0.088), the DDD of antihypertensive treatment (HFR iso
-0,1+£0,9 vs HFR -0,3 + 1,1, p=0.7) and the dry weight (HFRiso 0,2+ 1 vs HFR 0,2 + 1,5kg,
p=0.9) did not vary during the study. Age influenced the PAS course independently of the
treatment group (interaction age*time, p=0.05). The number of symptomatic hypotension
was similar in the 2 groups.

Conclusions: Isonatric HFR improved blood pressure control without increasing
dialysis hypotension episodes.

Funding: Pharmaceutical Company Support - Bellco

SA-OR032

Relevance of B-Lines on Lung Ultrasound in Volume Overload and
Pulmonary Congestion: Clinical and Therapeutic Correlations in
Hemodialysis Patients Marc M. Saad, Jeanne Kamal, Wissam Mansour,
Boutros Karam, Elias Moussaly, Emad Gobran, Devjani Das, Morton J. Kleiner,
Elie El-Charabaty, Suzanne E. El Sayegh. Internal Medicine/Emergency Dept/
Nephrology, Staten Island Univ Hospital, Staten Island, NY.

Background: Volume overload in patients on hemodialysis (HD) is an independent
risk factor for death from cardiovascular events. The imminent role of B-Lines (BL) on
ultrasound (US) in predicting physical performance, morbidity and mortality, raises interest
in its utility for assessing volume status in patients on HD.

Methods: ESRD patients on HD at Island Rehab center older than 18 were screened.
Those who have lung disease and pregnant women were excluded. Patients achieving their
dry weight(DW) had a lung US in a supine position. Residents were trained to visualize
BL and recorded scores in real time. Clips were reviewed by blinded certified physicians.
Scores were classified as mild (0-14), moderate (15-30) and severe (>30) for pulmonary
congestion, as validated by Zoccali et al.

Results: 81 patients on HD were recruited. 58 were males, mean age 59.7 years,
hemoglobin 10.6 g/dL. 44 had NYHA Class 1, 24 had class 2, and 13 had class 3. In
univariate analysis, NYHA class had significant correlation with BL scores and classes
(<0.001), and diastolic dysfunction (0.002). In multivariate analysis, NYHA grade strongly
correlates with B-Lines classification (0.01) but not with heart function (0.95). The mean
difference between physicians and residents scoring was 3.77 (0.048). However this
difference was not significant after classification and scores were in agreement (Kappa
=0.56).

Conclusions: At DW, NYHA grading tightly corresponded to BL classification
irrespective of cardiac function. Pulmonary congestion is common among patients on HD;
NYHA score is mainly driven by the extravascular water and not by heart dysfunction.
These results render fluid overload estimated by BL a better predictor for ESRD patient’s
performance and a reliable indicator for their volume status assessment. Moreover, moderate
lung congestion noted in patients with NYHA class 1 outline the importance of lung US in
identifying subtle lung congestion opening a new concept for achieving DW.

SA-OR033

Combined Target Ranges for Blood Pressure and Fluid Overload
Ulrich Moissl,! Peter Wabel,! Paul William Chamney,' Bernard J. Canaud,?
Stefano Stuard.’ 'GRD, Fresenius Medical Care, Bad Homburg, Germany,
’Medical Board, FMC, Bad Homburg, Germany; ’NephroCare Coordination,
FMC, Bad Homburg, Germany.

Background: Recent research has revealed areas of increased mortality risk in the
combination of systolic blood pressure (BPsys) and fluid overload (FO) (Fig 1a). It was
the aim of this retrospective analysis to assess whether classifying patients according to a
dedicated flow chart taking into account BP, FO and antihypertensive therapy (AHT) may
indicate improved survival compared with a BP target range alone.

Methods: Pre-dialysis FO and BPsys were measured monthly in 31,349 patients from
the Fresenius NephroCare Clinic Network. Patients were classified as being on/off target
in January 2013 according to the flow chart in Figure 1b, which combines a BPsys target
range of 130 to 160mmHg with information about AHT and FO [L] (Targetl). FO was
measured by bioimpedance spectroscopy. Normohydration was defined as FO normalized
by extracellular volume <13% (females) and <15% (males). Target] was compared with
only a BPsys target range of 130 to 160 (Target2). All-cause mortality hazard ratios (HR)
were calculated over 2 yrs follow-up time using COX analysis adjusting for 31 different
co-morbidities and laboratory parameters.

Results: Unadjusted Kaplan Meier curves revealed a 2yr survival of 82% for patients
on Targetl, and 75% for being not on Target1 (p<0.0001), Fig 1¢c. Adjusted HR for patients
being on Targetl was 0.74 [95% CI: 0.70 - 0.78]; the adjusted HR for being on Target2
was 0.84 [0.79 — 0.88]. At time of classification 66% of patients were on Targetl, while
61% were on Target2.

Conclusions: Combining information on BPsys, AHT and FO indicates survival
advantages compared with using only a BP target.
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Fig 1. (a) Mortality risk of BPsys and FO. (b) Classification tree based on BPsys,
AHT and FO. (c) Kaplan Meier curves for 31,349 patients being on/off target according
to classification in Figure 1b.

SA-OR034

Volume Status Assessed by Bioimpedance in Hemodialysis Predicts
Mortality Janice P. Lea, Laura Plantinga, Rebecca H. Zhang, Nancy G. Kutner.
Medicine, Emory Univ, Atlanta, GA.

Background: Mortality rates average over 20% in the End-Stage Renal Disease
(ESRD) US population with cardiovascular disease being the leading cause of death.
Accurate intravascular volume assessment is critical in the treatment of patients who receive
chronic hemodialysis (HD) therapy due to its deleterious effects on the heart and blood
pressure (BP). Clinically assessed dry weight and interdialytic weight gain (IDWG) are
often used as surrogates of volume status. Bioimpedance has emerged as an effective tool
for volume management but is not readily available in clinical practice. Thus we examined
the association of volume status determined by bioimpedance with mortality, compared to
the association of IDWG and BP with mortality in ESRD patients.

Methods: ACTIVE/ADIPOSE (A Cohort Study to Investigate the Value of Exercise in
ESRD/Analyses Designed to Investigate the Paradox of Obesity and Survival) was a multi-
center study of prevalent HD patients coordinated by the United States Renal Data System
in 2009-2011. The data collection sites were 14 outpatient dialysis clinics in Atlanta and
San Francisco. Volume status by bioimpedance defined by calculation of extracellular fluid
(ECF): total body water (TBW) ratio. Associations by quartiles of ECF:TBW, IDWG, and
BP with 1-year mortality were estimated using Cox proportional hazards regression models.

Results: 660 patients were included in this analysis, with 36 total deaths at 1 year.
After adjustments, each increase of 0.01 in ECF:TBW (range, 0.39-0.57) in quartiles was
associated with a >30% increased risk of mortality, (HR- 1.32, 95% CI, 1.15-1.52) p<.001.
In comparison, quartiles of IDWG (HR- 0.96, 95% CI, 0.78-1.17) and BP (per 10 mmHg,
systolic, HR=.99, 95% CI, 0.82-1.19; diastolic (HR=0.90, 95% CI, 0.64-1.25), were not
associated with mortality. Further, the associations of ECF:TBW with mortality were
independent of BP, IDWG, and BMI.

Conclusions: Volume status by bioimpedance, but not IDWG or BP, was significantly
and independently associated with greater mortality in this HD cohort. These findings
question the common clinical practice of using IDWG as a surrogate of volume status in
the HD population as it may not correlate with clinical outcomes.

Funding: NIDDK Support

SA-ORO035

Abnormal Global Longitudinal Strain Is Associated with All-Cause
Mortality in Hemodialysis Patients Diana Chiu, Darren Green, Nik Abidin,
Philip A. Kalra. Univ of Manchester, MAHSC, UK.

Background: Cardiovascular mortality is high in hemodialysis (HD) patients.Early
detection of cardiac dysfunction is important.Left ventricular global longitudinal strain
(GLS) measures the maximal shortening of myocardial longitudinal length during systole
compared to the resting length in diastole.Reduced GLS may reflect abnormal systolic
function before loss of ejection fraction (EF) becomes apparent. We aimed to determine the
prevalence, clinical correlates and prognostic value of abnormal GLS in stable HD patients.

Methods: Clinical and echocardiographic data were obtained in a prospective study of
HD patients at one centre.Survival analysis for GLS was performed using Cox regression
adjusted for age, co-morbidities, dialysis chronicity, laboratory data, left ventricular mass
index adjusted for height (LVMIHt*7) and Teicholz EF.
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Results: The mean age was 62+14years, 69% were male, 39% had diabetes, 29%
heart failure, 17% coronary artery disease.The mean GLS was -13.443.5%, LV ejection
fraction(LVEF) 63.8+12.9% and LVMIHt*7 53.6£17.2g/m?>”. 98% of patients had
abnormal GLS (>-20%), compared with 14% with reduced LVEF(<50%) and 55% with
LV hypertrophy.Factors associated with an abnormal GLS included LVMIHt*7 (OR 1.06,
95%CI 1.04-1.09, P<0.01), LVEF (OR 0.96, 95%CI 0.94-0.99, P<0.01) and diabetes (OR
2.04, 95%CI 1.08-3.9, p=0.03).Median follow-up was 24 (17-30) months, during which
there were 41 deaths (21%).After adjustment for age, diabetes, coronary artery disease,
LVEF, LVMIHt?’, 3 month-averaged serum potassium and albumin, a less negative GLS
remained an independent predictor of all-cause mortality (HR 1.18 for each 1% worsening
change in GLS, 95% CI 1.03-1.35, P=0.02).

Figure 1. Survival in <=median versus >median GLS (median = -13.7%)
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Conclusions: Abnormal GLS is highly prevalent amongst HD patients, and appears
to be a better marker of all-cause mortality in stable HD patients than the “standard”
echocardiographic parameters LVEF and LVMIH*".

SA-OR036

Trimethylamine-N-Oxide (TMAO) and Cardiovascular Events in
Hemodialysis Patients: The Retained Organic Solutes and Clinical
Outcomes (ROSCO) Study Tarig Shafi,'! Thomas H. Hostetter,> Timothy
W. Meyer,* Seungyoung Hwang,' Michal L. Melamed,* Tanushree Banerjee,
Josef Coresh,' Neil R. Powe.” ‘Johns Hopkins Univ; *Univ of California
San Francisco; 3Stanford Univ, *Albert Einstein College of Medicine; *Case
Western Univ.

Background: Uremic toxins that contribute to cardiovascular (CV) disease and
observed higher mortality in whites vs. blacks remain undefined. TMAO, a highly dialyzable
metabolite, is associated with accelerated atherosclerosis and CV events in non-dialysis
patients but previous studies in dialysis patients have been equivocal.

Methods: We measured TMAO in 1232 patients of the Hemodialysis (HEMO) Trial,
3-6 months after randomization and analyzed its association with CV mortality, sudden
cardiac death (SCD) and first CV event, using Cox models adjusted for demographics,
clinical characteristics, comorbidities, albumin and residual urea clearance.

Results: Mean age of the patients was 58 years, 34% white and 42% male. Median
TMAO level was 88 pM (IQR, 62 to 124) and did not differ by race (p=0.9). The association
of TMAO with outcomes differed by race (Figure) and was associated with outcomes only
in whites. In whites, each 2-fold increase in TMAO was associated with a 45% higher risk
of CV mortality, 70% higher risk of SCD and 15% higher risk of CV events (Table). TMAO
levels decreased in the higher Kt/V ;. group but did not have an effect on outcomes (p>0.1).
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Fig: Association between TMAO and CV Mortality Rate (Age and Sex Adjusted)
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Conclusions: The association between TMAO and CV events differs among white
and black hemodialysis patients.
Funding: NIDDK Support

SA-OR037

Serum Asymmetric (ADMA) and Symmetric (SDMA) Dimethylarginine
and Morbidity and Mortality in Hemodialysis Patients: The Retained
Organic Solutes and Clinical Outcomes (ROSCO) Study Tarig Shafi,' Neil
R. Powe,” Timothy W. Meyer,® Seungyoung Hwang,' Michal L. Melamed,*
Tanushree Banerjee,? Josef Coresh,! Thomas H. Hostetter.” ‘Johns Hopkins
Univ; 2Univ of California, San Francisco, *Stanford Univ; *Albert Einstein
College of Medicine; Case Western Univ.

Background: ADMA, an endogenous nitric oxide synthase inhibitor, and SDMA,
a promoter of oxidative stress, accumulate in dialysis patients and may contribute to
uremic toxicity.

Methods: We measured predialysis levels of ADMA and SDMA in 1276 patients of the
Hemodialysis (HEMO) Trial, 3-6 months after randomization and analyzed its association
with all-cause and cardiovascular (CV) mortality, sudden cardiac death (SCD) and first
CV event, using Cox model adjusted for potential confounders (demographics, clinical
characteristics, comorbidities, albumin, residual urea clearance).

Results: Mean age of the patients was 58 years, 63% black and 42% male. Median
(interquartile range) for ADMA was 0.9 uM (0.8, 1.0) and SDMA was 4.1 uM (3.3, 5.0).
In fully adjusted models, ADMA was associated with all outcomes whereas SDMA was
only associated with CV mortality (Table). Subgroup analyses did not show significant
interactions with race or HEMO interventions.

Fully Adjusted Model for the Association of ADMA and SDMA with Outcomes in the HEMO
Study
Events IR* ADMA SDMA
HR** (95% HR** (95%
cn P cn P
. - 1.44 (1.13- 1.21 (1.00-
All-Cause Mortality 565 172 1.83) 0.003 1.47) 0.05
Cardiovascular 1.83 (1.29- 1.40 (1.03-
Mortality 220 67 2.58) <0.001 1.92) 0.03
. 1.79 (1.19- 1.40 (0.96-
Sudden Cardiac Death 126 38 2.69) 0.006 2.06) 0.08
First Cardiovascular 1.50 (1.20- 0.98 (0.83-
Event 644 274 1.87) <0.001 1.16) 0.83
* IR, Incidence Rate; **HR per 2-fold increase in solute
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Conclusions: ADMA and SDMA are uremic solutes associated with morbidity and
mortality in hemodialysis patients.
Funding: NIDDK Support

SA-OR038

Glomerulus on-a-Chip as a Model to Study the Glomerular Filtration
Barrier In Vitro Stefano Da Sacco,' Jos Joore,” Paul Vulto,> Roger E. De
Filippo,' Laura Perin.! 'Urology, Children'’s Hospital Los Angeles, Los Angeles,
CA; °MIMETAS.

Background: The glomerular filtration barrier (GFB) has three major components:
the podocyte with the “slit diaphragms”, the glomerular basement membrane and the
fenestrated glomerular endothelial cell (hRGEC): each of them is essential for the correct
blood filtration. Damage to any of these components often leads to a severe, irreversible
GFB disruption with onset of chronic damage requiring drug treatment and eventually
dialysis and transplantation. Development of alternative therapeutic approaches is limited
by our poor understanding of the complex cell-matrix interactions and cellular cross-talk
in vivo and the absence of in vitro GFB models. Therefore, an in vitro system that mimics
the complex GFB architecture and that can be used to better study glomerular (patho)-
physiology is urgently needed.

Methods: We have generated a population of renal progenitors from human amniotic
fluid (hAKPC-P) that can differentiate into podocyte-like cells. Taking advantage of the
peculiar characteristics of available microfluidic systems, we have developed an innovative
Glomerulus-on-a-Chip system by co-culturing hAKPC-P and hGEC cells in Organoplate™
microfluidic plates. Evaluation of culture conditions, immunostainings and qPCR were
performed to characterize the 3D culture.

Results: We have successfully established the conditions for in vitro co-culture of
hAKPC-P/hGEC in a microfluidic plate for up to 21 days. Apoptosis and proliferation were
assessed by TUNEL and PCNA. Vessel formation by hGEC was confirmed along with
expression of endothelial marker VE-Cadherin while hAKPC-P-derived podocytes were
positive for nephrin and podocin. De-novo deposition of collagen I'V in the 3D microfluidic
plates was confirmed by immunostaining.

Conclusions: Our preliminary results suggest the feasibility of Organoplates for co-
culture of podocytes and hGEC in a 3D environment that more closely mimics the structure
of the GFB. If successful this system might prove useful for the assessment of several aspects
of cell-cell and cell-matrix interaction, thus helping to understand podocytes/endothelial
crosstalk (or its perturbations) and how this might affects glomerular homeostasis.

Funding: Private Foundation Support

SA-OR039

Pharmacokinetic Model for Screening Nephrotoxicity Using Kidney on
a Chip Sejoong Kim,'? Sasha Cai Lesher-Perez,' Byoung Choul C. Kim,'
Cameron Yamanishi,' Joseph M. Labuz,' Shuichi Takayama.' Univ of Michigan
College of Engineering, Ann Arbor, MI, *Internal Medicine, Seoul National Univ
Bundang Hospital, Seongnam, Korea.

Background: Animal renal clearance is usually higher than human renal clearance,
which may underestimate nephrotoxicity. We developed a microfluidic device lined
by kidney epithelial cells to mimic in vivo-like microenvironment. We evaluated the
nephrotoxicity of two different gentamicin regimens using this kidney on-a-chip and
human pharmacokinetic data.

Methods: The microfluidic device had top channels like luminal spaces and bottom
channels like interstitial spaces. MDCK cells on the porous membranes between the two
channels were exposed with a fluid shear stress (1.0 dyne/cm?). D1 regimen was 19.2 mM
of gentamicin for initial dosage and reduction by half every 2 hours to mimic human renal
clearance, and D2 regimen was continuous infusion of gentamicin (3 mM for 24 hours)
in the top channels.

Results: After 6-hour shear stress, fluorescences of ZO-1 and occludin were increased
and transmembrane permeability was decreased, compared to the static condition. For the
next 24 hours, D1 and D2 regimens were applied under shear-stress condition. Although
the junctional protein immunoreactivity was decreased in the both regimens, ZO-1 and
occludin fluorescences showed higher in the D1 regimen than in the D2 regimen (P < 0.05).
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D1 regimen sustained the permeability, while D2 leaded to increase in the permeability
(P <0.05). In addition, D1 regimen indicated less cytotoxic than D2 (Dead cell 1.43 +0.30
% vs. 4.9 £ 0.20%, respectively, P < 0.05).

Conclusions: These data suggest that gentamicin may interrupt junctional protein
complex and membrane permeability, and that single daily dose alleviate the nephrotoxicity,
compared to the continuous infused regimen. Microfluidic devices can be one of novel
pharmacokinetic models for evaluating nephrotoxicity.

Funding: Other NIH Support - NITH GM096040, Government Support - Non-U.S.
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Computational Prediction and Experimental Analyses of Proteins
That Bridge Metabolite Markers of Human Diabetic Nephropathy
Rintaro Saito,'** Anais Rocanin-Arjo,* Minya Pu,'® Simone Romoli,* Loki
Natarajan,> Wenjun Ju,® Matthias Kretzler,® Robert G. Nelson,” Dana
Thomasova,* Shrikant R. Mulay,* Hans J. Anders,* Kumar Sharma.'>3% /Inst
Metabol Med; *Center Renal Transl Med, *Dept Med, UCSD, CA, *Medizinische
Klinik und Poliklinik 1V, Klinikum der Univ Miinchen, Munich, Germany;,
*Dept Family Med Epidem, UCSD; °Dept Internal Med, Nephrology & Dept
Comput Med & Bioinfo, Univ of Michigan, MI; "NIDDK, AZ; *VA Health
Systems, SD, CA.

Background: We have previously shown that thirteen metabolites are shown to
be characteristic of human diabetic kidney disease (DKD) and linked to mitochondrial
dysfunction. However, novel bioinformatic tools could indicate novel connections among
these metabolites to identify new relevant protein targets for human disease.

Methods: We integrated publicly available human protein-protein interaction (PPI)
networks with global metabolic networks onto a software (Cytoscape) to enhance the
interpretation of metabolomic data. Validation was performed with gene expression data
from Nephromine and experimental studies in mice.

Results: We found that all thirteen metabolites can be connected through a single
subnetwork of PPIs. We focused on bridge proteins, which were predicted to potentially
connect these metabolites through their associated enzymes and found that several
proteins had a significant number of connections regulating the original 13 metabolites.
These included MDM2 (BH corrected p < 0.005, 14 connections) and PEX5 (p < 0.005,
9 connections). Of these, MDM2 had the strongest regulation in its gene expression in
glomeruli (p <0.01) and tubulointersitium (p <0.01) from two different cohorts of diabetic
kidney biopsies. In vivo studies with Nutlin3a, an inhibitor of MDM2 binding site, in both
healthy C57B6/JL mice and db/db type 2 diabetic mice resulted in a reduction podocytes, an
increase in proteinuria and higher levels of plasma urea levels in healthy and diabetic mice.

Conclusions: Our bioinformatics approach has been demonstrated to make biologically
relevant interpretation of dysregulated metabolites, highlighting the significance of MDM2
dysregulation in DKD both in experimental models and in patients with DKD.

Funding: NIDDK Support
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Mechanical Properties of Renal Tubules Measured Using Glass
Microcantilevers Nicholas J. Ferrell. Nephrology, Vanderbilt Univ Medical
Center; Nashville, TN.

Background: The mechanical properties of tissues play an important role in maintaining
tissue function, and altered biophysical properties affect disease progression. Measuring
the mechanical properties of isolated biological structures, including renal tubules can be
challenging, especially in tension. We have developed a new method to measure the elastic
modulus of renal tubules using glass micropipettes as force measurement cantilevers.

Methods: Cortical tubules were manually dissected from normal mice. Elastic
modulus was measured by clamping each tubule between a measurement microcantilever
with pre-determined stiffness and a holding micropipette. The holding micropipette was
translated using a micromanipulator and images were acquired at fixed displacements.
Tubule strain and applied force were determined my measuring the change in the tubule
length and deflection of the measurement cantilever. Tubule stress was estimated assuming
the resistance to deformation was imparted primarily by the tubular basement membrane.
The cross-sectional area of each tubular basement membrane was calculated based on a
basement membrane thickness of 0.24 pm. Elastic modulus was calculated from the slope
of the stress-strain curve at a given strain.

Results: Stress-strain curves indicated a strain dependent increase in elastic modulus
suggesting significant strain stiffening of renal tubules. At low strain (0-15%) elastic
modulus was measured at 555+98 kPa. At higher strain (15-30%) elastic modulus was
1113+150 kPa and at even higher stain (30-50%) elastic modulus was 2161+173 kPa. Strain
stiffening behavior was observed throughout the range of measurable strain.

Conclusions: These results indicate that renal tubules are highly deformable structures
that exhibit increased stiffness as strain increases, a response typical of extracellular matrices
such as collagen gels. This method provides a relatively simple means of determining
renal tubular biophysical properties and may be a useful tool for evaluating renal tubule
mechanical properties in a variety of kidney diseases.

Funding: NIDDK Support
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SA-OR042

Non-Invasive Measurement of Renal Blood Flow (RBF) in Rat by Magnetic
Resonance Images (MRI) Cesar A. Romero,' Robert Knight,?> Oscar A.
Carretero.' Hypertension and Vascular Research Div, Henry Ford Hospital;
’Henry Ford Hospital; *Henry Ford Hospital; *Henry Ford Hospital.

Background: Quantitative measurement of RBF provides important information on
renal physiology, nephropathies and kidney viability in different animal models. Arterial
Spin Labelling—-MRI (ASL-MRI) is a non-invasive method to measure blood flow without
exogenous contrast media, using arterial water protons labeled by radiofrequency as an
endogenous tracer. However, the low signal/noise ratio and the motion artifacts pose a
challenge when acquiring RBF in small animals. Our objective is to evaluate the feasibility
and reproducibility of the RBF measurement by ASL-MRI under basal conditions and in
a high RBF state in rats.

Methods: ASL-MRI images were obtained in seven males Sprague-dawley rats
(200-300g) under the inhalatory anesthesia (isofluorane 2%). Rectal temperature probe
was used to control the body temperature. After 4 days the MRI studies were repeated in
3 rats (6 kidneys) to evaluate reproducibility, using paired sample T-test and the test-retest
reliability (TR) by the equation TR=(1-SDn/Mn)x100 were M and SD are the mean and
standard deviation of the RBF in “n” different sessions. RBF was also measured in a set of
animals that underwent unilateral nephrectomy 24 hours before and after the surgery. MRI
was acquired using a 7 Tesla Varian MRI system with a spin echo imaging sequence using
respiratory triggering and navigator correction to reduce motion artifacts. The sequence
was averaged 16 times and the total scan time for the entire series of ~20 minutes. In house
software was used to analyze the postprocessing imaging.

Results: The mean cortical RBF was 305+59 and 271.8+39 ml/min/100g tissue in
right and left kidney, respectively. Re-test analysis showed no differences, with the means
of differences 9.4+35ml/min/100g tissue (p=0.58). The TR was 92.4+6%. The RBF before
and after the nephrectomy was 270430 and 456.6+34 ml/min/100g tissue (p=0.004),
respectively, showing a relative increase of 69.1%.

Conclusions: ASL-MRI performed with navigator correction and respiratory gating
is feasible and reliable non-invasive method to measure RBF in rats.

SA-OR043

Intravoxel Incoherent Motion Analysis of Diffusion Weighted Imaging
to Measure Glomerular Filtration Fraction — Proof of Concept
René van der Bel,' Oliver J. Gurney-Champion,> Wouter V. Potters,” Hein J.
Verberne,® Liffert Vogt,' Erik Stroes,' Aart J. Nederveen,? C.T.P. (Paul) Krediet.'
Internal Medicine, AMC, Univ of Amsterdam, Netherlands; *Radiology, AMC,
Univ of Amsterdam, Netherlands; *Nuclear Medicine, AMC, Univ of Amsterdam,
Netherlands.

Background: Glomerular filtration fraction (FF) can be calculated from the
125]-thalamate clearance (glomerular filtration rate (GFR)) and "*'I-hippuran clearance
(effective renal plasma flow (ERPF)). This technique is costly and time consuming.
Intravoxel Incoherent Motion (IVIM) analysis provides an assessment of diffusion weighted
imaging (DWI) for fractions of blood and (pre-)urine within kidney tissue. This could serve
as a surrogate for filtration fraction. With this study we a proof of concept for an MRI
derived kidney function measurement.

Methods: After a baseline phase, 6 healthy volunteers (age 18-24 yrs) were subjected
to continuous Angiotensin II (Ang-II) infusion at 3.0 ng/kg/min. Blood and (pre-)urine
fractions and renal blood flow (RBF) were assessed using DWI and phase contrast MR
(Ingenia 3.0T, Philips Healthcare). Fractions were calculated via tri-exponential IVIM
model fit to the DWI data (TE 45ms; TR 1344 ms; matrix: 112x68, FOV 336x204 mm?;
voxel size 3.0x3.0x3.0 mm, b-values: 0, 2, 4, 8, 12, 18, 24, 32, 40, 50, 70, 110, 200, 300,
450, 600 s/mm?; gradient directions: 15). RBF was calculated in the proximal renal artery
after manual vessel segmentation. During a second visit, gold standard GFR, ERPF and
FF were measured during a similar infusion protocol.

Results: Ang-1I decreased both GFR and ERPF (10+7.1%, p=0.016; 24+4.5%,
p<0.001), resulting in an increase in FF of 19+3.1% (p<0.001). RBF decreased from
11.142.07 to 8.05£1.02 ml/s (by 27%, p=0.001). Renal IVIM imaging showed an increase
in the urine fraction of 24.6+14% (p=0.002) and a decrease of the perfusion fraction by
12421.8% (p=0.096). Renal IVIM measures (pre-)urine fractions and FF were correlated
(R=0.44, p=0.033). RBF correlated to the gold standard ERPF (R=0.75, p<0.001).

Conclusions: These data suggest that a combination of IVIM and phase contrast
kidney imaging could provide reliable and fast noninvasive FF and ERPF measurement.
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Visualization of Kidney Fibrosis in Diabetic Nephropathy by DTI MRI
Jun-Ya Kaimori,' Yoshitaka Isaka,> Masaki Hatanaka,” Satoko Yamamoto,’
Hiroshi Shibata,* Akira Fujimori,* Akihiko Fujikawa,* Sosuke Miyoshi,*
Naotsugu Ichimaru,' Toshiki Moriyama,® Hiromi Rakugi,? Shiro Takahara.!
'Dept of Advanced Technology of Transplantation, Osaka Univ Graduate School
of Medicine, Suita, Osaka, Japan; *Dept of Geriatrics & Nephrology, Osaka
Univ Graduate School of Medicine, Suita, Osaka, Japan, *Osaka Univ Health
Care Center;, Osaka Univ, Toyonaka, Osaka, Japan; *Drug Discovery Research
Inst, Astellas Pharma Inc, Tsukuba, Ibaraki, Japan.

Background: Renal fibrosis (RF) is a well-known marker for chronic kidney disease
(CKD) progression. However, an available examination for evaluation of RF is invasive
biopsy. Diffusion MRI was once recognized as a promising option for RF. But now it is
controversial and it could not be applied to diabetic nephropathy (DN).

Methods: To seek an optimal imaging method applicable even for fibrosis in DN, we
tried series of MR imaging methods,including proton density weighted imaging (PDWI), T1
weighted imaging (T1WI), T2 weighted imaging (T2WI), T2* weighted imaging (T2*WI),
diffusion weighted imaging (DWI), and diffusion tensor imaging (DTI).

Results: We identified DTI MRI by spin echo sequence plus a special kidney attachment
as the best option for evaluation of UUO fibrosis, compared with normal kidney in the
opposite side. To confirm these results, we applied this technique to rat UUO therapeutic
model with anti-fibrotic reagent, Fasudil. FA values calculated form DTT MRI showed
statistically significant linear correlation with RF area measured by Sirius Red or Masson
trichrome staining positive area. Next, by using SHR/NDmcr-cp(cp/cp) rat with or without
telumisartan as a RF model of DN, we finally succeeded in visualization and evaluation of
fibrosis accumulated in outer stripe of outer medulla region by FA map.
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Conclusions: By DTT MRI with spin echo sequence, it may be possible to accurately
evaluate RF in CKD including even DN.

Funding: Pharmaceutical Company Support - Astellas.Co.LTD, Government
Support- Non-U.S.

Ti-

SA-OR045

Super-Resolution Microscopy Reveals the Formation of a Mat of Contractile
Fibers as Part of the Podocyte Foot Process Effacement Phenomenon
Hani Suleiman,' Jeffrey H. Miner,® Andrey S. Shaw.? !Pathology and
Immunology, Washington Univ in Saint Louis, Saint Louis, MO, *Pathology
and Immunology, Washington Univ in Saint Louis, Saint Louis, MO, 3Renal
Devision, Washington Univ in Saint Louis, Saint Louis, MO.

Background: The ~200 nm resolution of traditional microscopes is limited by the wave-
length of light. Imaging structures smaller than 200 nm, such as podocyte foot processes
and slit diaphragms, has required electron microscopy (EM). New super-resolution imaging
techniques can break the diffraction barrier of light, thus allowing us to easily image and
resolve the molecular composition of structures in a nanometer range.

Methods: We used an array of antibodies for Stochastic Optical Resolution Microscopy
(STORM) to study the spatial distribution of key molecules of the podocyte cytoskeleton
and slit diaphragm in healthy and injured glomeruli. We also developed a novel technique
that allows us to image podocyte actin cables by EM.

Results: In healthy glomeruli, synaptopodin is localized to the center of each foot
process, while nephrin is at the slit diaphragm. As foot processes efface, nephrin redistributes
apically away from the base of foot processes. We confirmed this in 3 different injury
models. After podocyte injury the positions of synaptopodin and a-actinin-4 clusters did
not change, but there was robust recruitment of myosin Ila, normally only in primary
processes, to the bases of foot processes. The pattern of myosin Ila staining, in alternating
stripes with synaptopodin and a-actinin-4, indicates the formation of contractile actin
fibers during effacement. Using our new EM method, we observed a dramatic change in
the morphology of actin fibers during effacement.
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Conclusions: We demonstrate the utility of super-resolution microscopy to visualize
podocyte foot processes. Our data show that in the normal podocyte, contractile actin cables
are in primary processes, while only non-contractile actin filaments are in foot processes.
After foot process effacement, the contractile cables fall to the bottom of the podocyte and
form a sarcomere-like contractile network adjacent to the GBM.

Funding: NIDDK Support, Private Foundation Support

SA-OR046

Intravital and Organ Slice Imaging of Podocyte Membrane Dynamics
Sebastian Braehler,' Haiyang Yu,' Gokul Murali Krishnan,' Hani Suleiman,’
Jeffrey H. Miner,” Bernd H. Zinselmeyer,' Andrey S. Shaw.! 'Dept of Pathology
and Immunology, Washington Univ School of Medicine, St. Louis, MO, *Renal
Div, Washington Univ School of Medicine, St. Louis, MO.

Background: The elaborate network of podocyte foot processes, which is stabilized
by the actin cytoskeleton, is one of the key components of the glomerular filtration barrier.
The question of whether podocytes change their shape under physiological conditions or in
response to injury has been vigorously debated. The Rho-family of small GTPases is at the
center of this debate, as these molecular switches control assembly and disassembly of the
actin cytoskeleton. Evidence as to whether and how small-GTPases change podocyte shape
and dynamics is largely circumstantial, as all studies to date have been conducted in vitro.

Methods: Here we use intravital two-photon imaging of fluorescently labeled podocytes
to answer these questions. Rosa26-confetti/Podo-Cre mice were used as reference and
compared with mice expressing eGFP-labeled, constitutively active Racl (eGFP.CA-Racl)
in podocytes. To achieve a higher resolution we also imaged freshly isolated kidney slices
in an organ bath.

Results: Podocytes in Rosa26-confetti/Podo-Cre mice showed a stable network of foot
processes, with no significant membrane movement. eGFP.CA-Racl podocytes lost their
characteristic shape and showed increased membrane dynamics and podocyte shedding.
Shed podocytes seemed viable, as they were observed migrating in the tubular system.
Organ slice imaging resembled the intravital results but yielded a higher temporal-spatial
resolution, which validates this approach as a suitable technique to complement intravital
imaging. With this approach, we were also able to show that increased membrane dynamics
is a feature of injured podocytes in a glomerular disease model.

Conclusions: We show in vivo for the first time that Racl converts podocytes from
a state of immobility to one with greatly increased membrane dynamics and blunted foot
processes, which also occurs in a model of glomerular injury. This suggests that foot process
effacement is the end result of a highly dynamic state, and that foot process instability could
contribute to proteinuria itself.

Funding: NIDDK Support, Government Support - Non-U.S.

SA-OR047

Intravital Multiphoton Imaging of Podocyte Ca2+ Confirms the Important
Role and Mechanism of TRPC6 in Glomerular Pathology Kengo Kidokoro,
Anne Riquier-brison, Janos Peti-Peterdi. Physiology and Biophysics, and
Medicine, Univ of Southern, Los Angeles, CA.

Background: TRPC6 channels in podocytes are important Ca** influx pathways
involved in the modulation of the actin cytoskeleton and in the actions of angiotensin
II (ANG II). TRPC6 overactivity by gain-of-function mutations and high ANGII leads
to albuminuria and chronic kidney disease (CKD). However, the regulation of podocyte
Ca?* dynamics by TRPC6 and the mechanism of the resulting glomerular dysfunction in
vivo and in response to injury have been elusive. We aimed to directly and quantitatively
visualize and study the dynamic effects of TRPC6 on podocyte and glomerular function
during the development of glomerular injury.

Methods: Serial multiphoton microscopy of the intact living kidney of the same wild
type (WT), TRPC6 transgenic (TG), and TRPC6 knockout (KO) mice was performed over
two weeks of high ANGII treatment (1000 ng/kg/min). All mice expressed the intensely
green and calcium sensitive fluorescent protein GCaMP3 only in podocytes. Changes
in single cell GCaMP3 fluorescence intensity were measured and served as readout for
podocyte [Ca"]; changes.

Results: Systolic blood pressure increased from baseline 106+4 to 145+5 mmHg after
ANGII treatment for two weeks in weeks in WT mice, and similarly in TRPC6 TG and
KO mice. In WT mice, normalized GCaMP3 fluorescence intensity in podocytes ([Ca®",)
increased >2.5-fold, glomerular diameter increased from 64+2 to 76+2 um, and single
nephron glomerular filtration rate reduced from 9+1 to 3+1 nl/min, in response to ANGIIL.
Podocyte GCaMP3 fluorescence intensity was increased >2-fold, but reduced by 20%, at
baseline in TRPC6 TG and KO mice, respectively. Glomerular functional parameters after
ANGII treatment were exacerbated in TRPC6 TG mice, while improved in TRPC6 KO mice.
Podocytes with high GCaMP3 fluorescence appeared migrating to the parietal Bowman’s
capsule after ANGII in WT and TPRC6 TG, but not in TRPC6KO mice.

Conclusions: This study demonstrated in vivo direct visual evidence of the critically
important pathogenic role of TRPC6 in the development and progression of glomerular
disease. Podocyte TRPC6 is a promising therapeutic target for the prevention of CKD.

Funding: NIDDK Support, Pharmaceutical Company Support - Amgen
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Mesangial Filopodial Invasion of Glomerular Capillaries in Alport
Syndrome Dominic E. Cosgrove, Daniel T. Meehan, Brianna M. Dufek, Duane
C. Delimont. Genetics, Boys Town National Research Hospital, Omaha, NE.

Background: Recent work shows mesangial cell filopodia invade the glomerular
capillaries in Alport mice and humans. Filopodia progressively deposit laminin 211 and
likely other mesangial matrix proteins in the GBM. Laminin 211 activates focal adhesion
kinase in podocytes, which results in up-regulation of metalloproteinases and pro-
inflammatory cytokines. These novel observations, which are key to glomerular disease
initiation, have been met with some skepticism, which incentivized the current study.

Methods: Three color structured illumination microscopy (SIM, an ultra-high
resolution methodology) was used to label mesangial processes, glomerular endothelial
cells, and the GBM. A mesangial cell culture bioassay was developed that allows induction
of mesangial filopodia. RNAseq analysis of preproteinuric glomeruli identified novel
candidates likely involved CDC42 activation in mesangial cells. These candidates were
tested in the bioassay.

Results: SIM analysis showed that integrin a8-immunopositive mesangial processes
extend, contiguous with the mesangial angles, into the sub-endothelial spaces of the GBM.
These processes are exclusive of CD31 immunopositive glomerular endothelium and the
laminin o5 immunopositive GBM. Endothelin-1 (ET-1) activates CDC42 in mesangial
cells and results in the formation of drebrin-immunopositive actin microspikes (filopodia).
Of the six candidate proteins identified that may regulate endothelin A receptor (ET,R)
mediated activation of CDC42, two have been tested by SiRNA knockdown. MAL2
knockdown blocked ET-1 activation of filopodia, while BMP-7 knockdown had no effect.
ET,R knockdown (a positive control) also prevented formation of actin microspikes.

Conclusions: SIM analysis unequivocally proves mesangial filopodial invasion of the
glomerular capillaries in Alport mice. The bioassay shows ET-1 mediated activation of
CDC42 promotes filopodia formation. RNAseq identified one novel regulator of CDC42
activation, MAL2 which is critical mediator of CDC42 activation. This bioassay can thus
be exploited to identify new therapeutic targets with the potential to prevent mesangial
filopodial invasion of the glomerular capillaries.

Funding: NIDDK Support

SA-OR049

The DREADD Concept: A Novel In Vivo Tool for Kidney Research
Questioning the Role of Ca** on Actin Dynamics in Podocytes Sybille Kohler,'
Sebastian Braehler,* Julia Binz,"> Matthias Hackl,'? Frank Schweda,® Thomas
Benzing,'? Bernhard Schermer,'? Paul T. Brinkkoetter.'> Dept II of Internal
Medicine and Center for Molecular Medicine, Univ Hospital Cologne, Germany;
2Cologne Excellence Cluster on Cellular Stress Responses in Aging-Associated
Diseases (CECAD), Univ of Cologne, Germany, *Dept of Physiology, Univ of
Regensburg, Germany; *Dept of Pathology and Immunology, Washington Univ
School of Medicine.

Background: The close homology between the slit diaphragm of the kidney glomerulus
and the mechanosensor in C. elegans led to the hypothesis that the slit diaphragm is part of
a conserved mechanosensor that is closely linked to an actin-based, contractile cytoskeleton
regulated by Ca’".

Methods: We generated a transgenic mouse line with specific expression of a mutated
(Y149C/A239G) G protein-coupled human muscarinic type 3 receptor transgene (hM;D)
in the ROSA26 locus. This receptor is exclusively activated by the synthetic compound
clozapine-N-oxide (CNO) and not by the endogenous M;-ligand acetylcholine. We mated
the hM;D-STOP®fx-mouse with the podocin:cre mouse to achieve podocyte specific
expression. We validated receptor expression and function both, in vitro and in vivo using
immunofluorescence stainings, western blotting and live Ca?-imaging using 2-photon
microscopy.

Results: Here, we applied the DREADD (designer receptor exclusively activated by a
designer drug, Conklin et al. 1998) concept to further test this hypothesis and to investigate
the effects of an intracellular Ca?* increase on the podocyte actin cytoskeleton. Even though
we observed a strong Ca?" increase in podocytes after CNO-administration no effects
on the actin based cytoskeleton, glomerular perfusion or filtration were observed. Even
administration of CNO over a prolonged period (4 wks) did not induce glomerular disease.

Conclusions: In conclusion, increasing Ca?* levels in podocytes alone are not sufficient
to induce cytoskeletal rearrangements and to affect glomerular perfusion and filtration.
Hence, these results challenge our current view on actin dynamics in podocytes and their
role in glomerular perfusion and filtration.

Funding: Government Support - Non-U.S.
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Loss of Epithelial Membrane Protein 2 Aggravates Podocyte Injury via
Upregulation of Caveolin-1 Weibin Zhou,' Xiaoyang Wan,' Zhao-hong
Chen,'? Won- Il Choi,* Heon Yung Gee,? Friedhelm Hildebrandt.** !Pediatrics
and Communicable Diseases, Univ of Michigan, Ann Arbor; M1, *Research Inst
of Nephrology, Jinling Hospital, Nanjing, China; *Boston Children's Hospital,
Boston, MA; *Howard Hughes Medical Inst.

Background: Nephrotic syndrome is a chronic kidney disease defined by proteinuria
with subsequent hypoalbuminemia, hyperlipidemia and edema, due to impaired renal
glomerular filtration barrier function. Glomerular podocytes haven been proposed to play
a critical role in the maintenance of glomerular filtration barrier and the pathogenesis of
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nephrotic syndrome. We have previously identified mutations in EMP2 (epithelial membrane
protein 2) as a novel monogenic cause of this disease. Detrimental mutations in EMP2
have been found in patients with steroid-sensitive and steroid-resistant nephrotic syndrome.

Methods: To understand the pathogenic mechanism underlying EMP2 mutations,
we have generated a zebrafish knockout model of emp2 using TALEN and transgenic
zebrafish overexpressing caveolin-1 in podocytes. We have also characterized cultured
human podocytes with shRNA-mediated EMP2 knockdown.

Results: We found that loss of emp2 in zebrafish up-regulated caveolin-1 (cavl), a
major component of caveolae, in embryos and mesonephric glomeruli, and exacerbated
podocyte injury. This phenotype could be partially rescued by glucocorticoids. We showed
that overexpression of cavl in zebrafish podocytes was sufficient to induce the same
phenotypes seen in emp2 homozygous mutants, which were treatable by glucocorticoids.
Consistently, knockdown of EMP2 in cultured human podocytes resulted in an increase of
CAV1 and a decrease of podocyte survival in the presence of puromycin aminonucleoside,
while glucocorticoid treatment ameliorated these phenotypes.

Conclusions: Taken together, we have established excessive CAV1 as a mediator of
the predisposition to podocyte injury due to loss of EMP2, suggesting CAV1 could serve
a novel therapeutic target of nephrotic syndrome and podocyte injury.

Funding: NIDDK Support, Private Foundation Support

SA-ORO051

GLEPP1 Deficiency Defines a Novel Glomerular Disease Eva Koenigshausen,'
Christian Weigel,' Philip Schiippler,' Laura Lennartz,' Thorsten Wiech,?
Catherine Meyer-Schwesinger,” Roger C. Wiggins,’ Sophie C. Collinson,* Rachel
Lennon,* Magdalena Woznowski,' Ivo Quack,' Lars C. Rump,' Lorenz Sellin.'
'Univ Hospital Duesseldorf, Germany, *Univ Hospital Hamburg Eppendorf,
Germany; Univ of Michigan; *Royal Manchester Children’s Hospital, United
Kingdom.

Background: Albuminuria is the early clinical marker for glomerular disease.
Mutations in GLEPP1 were linked with podocytic diseases in children (MCD/FSGS).
GLEPP1 is a receptor tyrosine phosphatase present in the podocyte foot processes. Its
precise function is not fully understood.

Methods: GLEPP1 KO and WT mice were examined at 4 and 10 months. Mouse plasma
and urine were analyzed for cystatin C, albumin and creatinine. qPCR was performed for
collagen IV (col IV) al-5, laminin (lam) al, 5 and b1, 2. Western blot (WB) was stained for
col IV al and lam al. PAS staining was performed. Cryosections of kidneys were stained
for col IV al and a2. In EM sections GLEPP1 was labeled with immunogold. GBM defects
were imaged by serial block-face scanning EM to generate 3-D models.

Results: GLEPP1 KO mice display a significantly higher urinary ACR and cystatin
C compared to WT mice at 10 months. This correlated significantly with focal thickening
of the GBM in KO mice, resembling GBM humps in light microscopy and TEM. At
the sights of humps, beginning foot process effacement was observed. qPCR revealed
significant upregulation of col IV al, a2 and lam al, b1 expression while a3 expression was
significantly down regulated. WB confirmed qPCR results. Immunofluorescence microscopy
of KO glomeruli revealed enhanced expression of col IV al, a2 in the GBM. The EM 3D
models of the GBM confirmed the cone shaped humps and a significant podocyte foot
process effacement in KO mice. Two albuminuric patients with similar GBM phenotype
and without signs of MCD or FSGS were identified.

Conclusions: GLEPPI deficiency mediates the formation of GBM humps in mice and
potentially in humans. GLEPP1 deficiency mediates GBM composition from a mature to
an immature state. This switch can only be seen in aging mice and results functionally in
albuminuria and renal disease. GLEPP1 deficiency defines a novel glomerular disease.

SA-OR052

The Role of Podocyte Associated Angiotensin II Type 1a Receptor in
Nephrosis Kazunori Inoue, Xuefei Tian, Shuta Ishibe. Internal Medicine, Yale
Univ School of Medicine, New Haven, CT.

Background: Inhibition of the renin-angiotensin system has demonstrated to reduce
both proteinuria and the decline in GFR. This beneficial effect has been postulated to go
beyond blood pressure control. Controversies remain on the direct effect of angiotensin
1T (Ang II) on podocytes. Dynamin plays an important role in angiotensin II receptor type
la (AT1aR) internalization and we have previously demonstrated that podocyte specific
Dynamin 1 and 2 knockout (Dnm KO) mice display severe proteinuria and glomerular
sclerosis. Our objective is to determine whether podocyte specific persistant AT 1aR signaling
in Dnm KO mice results in podocyte injury in—vivo.

Methods: Live cell imaging of fluorescently tagged clathrin and AT1aR in primary
podocytes from Wild type (WT) and Dnm KO was performed. WT, Dnm KO, Pod-Cre
Agtrlafl/- Dnm1 fi/fl Dnm2 fi/fl (Pod Agtrla KO Dnm KO), and Agtrla -/- Pod-Cre Dnm1
fi/fl Dnm2 fI/fl (Agtrla KO Dnm KO) mice were generated and characterized to unearth
the role of AT1aR in podocytes.

Results: Clathrin mediated AT 1aR internalization was observed after Ang II treatment
in WT podocytes, but was arrested at the plasma membrane in Dnm KO podocytes. ERK,
a downstream target of AT1aR, was continuously activated in Dnm KO podocytes after
Ang II stimulation. Compared with Dnm KO mice, both Pod Agtrla KO Dnm KO, and
Agtrla KO Dnm KO mice showed a decrease in proteinuria (urine albumin creatinine ratio
were 3708.7 (ug/mg) (Dnm KO) vs 3089.7 (Pod Agtrla KO Dnm KO) vs 2166.2 (Agtrla
KO Dnm KO) at 6 weeks old age respectively) and an advantage in survival. Histological
examination demonstrated that Pod Agtrla KO Dnm KO mice showed modest reduction in
the progression of glomeruloscrelosis, proteinaceous casts compared with Dnm KO mice.
Agtrla KO Dnm KO mice showed lower mean arterial blood pressure than Dnm KO mice,
but there was no difference between the Dnm KO and Pod Agtrla KO Dnm KO mice.
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Conclusions: Our results demonstrate that deletion of Dynamin 1, 2 in podocytes
results in sustained AT1aR signaling. Inhibition of AT1aR signaling in podocytes plays a
fundamental role in retarding the progression of podocyte injury when compared to total
deletion of Agtrla in Dnm 1, 2 KO podocytes.

SA-OR053

The Spectrum of Nephrotic Syndrome from Minimal Change Disease to
FSGS Correlates with Racl Activation Richard Robins, Cindy Baldwin,
Lamine Aoudjit, Indra R. Gupta, Tomoko Takano. Nephrology, McGill Univ,
Montreal, QC, Canada.

Background: Within podocytes, cytoskeletal organization is regulated by Rho-family
GTPases including Racl. Clinical and animal studies suggest that Racl activation within
podocytes contributes to the pathogenesis of nephrotic syndrome (NS). We hypothesize
that Racl activity is increased in clinical NS and podocyte-specific activation of Racl
will result in NS in mice.

Methods: Kidney biopsies from patients with minimal change disease (MCD) and
idiopathic focal segmental glomerulosclerosis (FSGS) were immunostained for active Racl.
Sera from FSGS patients were used for Racl activity assays in cultured podocytes. Mice
carrying the tetracycline-inducible constitutively active Racl mutant (L61, CA-Racl, Flag-
tagged) were bred with mice with the podocin-driven reverse tetracycline trans-activator
to generate double transgenic mice (DTG). Proteinuria was assessed by the albumin/
creatinine ratio (ACR). Renal histology was evaluated by light, immunofluorescence (IF)
and electron microscopy.

Results: By IF, active Racl staining was increased in glomeruli (co-localized with
nephrin) in patients with N'S. FSGS patient sera activated Racl in cultured podocytes. DTG
mice had 1 or 2 copies of the CA-Rac! transgene; mice with 2 copies had significantly
higher proteinuria upon 5 days Dox treatment (high responders), compared with those with
1 copy (low responders). Foot process effacement was more diffuse and pronounced in
high responders compared to low responders. When Dox was withdrawn after 5 days, low
responders returned to baseline proteinuria after 2 weeks while high responders returned
to near baseline levels after 4 weeks. When Dox was withdrawn after 2 weeks in high
responders, proteinuria did not resolve. After 1 month, high responders displayed severe
glomerulosclerosis.

Conclusions: Active Racl staining is increased in patients with NS. FSGS sera
promote Racl activation in cultured podocytes. In mice, the amount of Racl activation
within podocytes determines severity of foot process effacement, proteinuria, and degree
of reversibility upon Dox withdrawal. The amount of Racl activation may be a critical
factor determining whether MCD or FSGS arises within the NS spectrum.

Funding: Government Support - Non-U.S.

SA-OR054

Glomerular TNFa Expression Causes Free Cholesterol Mediated Podocyte
Apoptosis in DKD and FSGS Christopher E. Pedigo,' Farah Leclercq,' Mayrin
Correa-Medina,' Gloria Michelle Ducasa,' Judith T. Molina David,' Matthias
Kretzler,? Sebastian Martini,> Robert G. Nelson,? Alla Mitrofanova,'* Armando
Mendez,> George William Burke,* Sandra M. Merscher,' Alessia Fornoni.! ‘Katz
Drug Discovery Center, Nephrology, U of Miami; *U of Michigan; SNIDDK;
“Surgery, U of Miami; *Diabetes Research Inst, U of Miami.

Background: Tumor Necrosis Factor alpha (TNFa) levels predict the development of
Diabetic Kidney Disease (DKD). TNFa inhibition may be efficacious in some patients with
Focal Segmental Glomerulosclerosis (FSGS). Podocyte injury is observed in both diseases
and glomerular cholesterol accumulation was associated with albuminuria and reduced
ATP-Binding Cassette A1 (ABCA1) expression in experimental DKD. We hypothesized
that TNFa causes lipid dependent podocyte injury in FSGS and DKD.

Methods: Caspase 3 activity and cholesterol efflux was determined in human podocytes
treated with TNFa. Cyclodextrin (CD) was used for cholesterol depletion.

Results: DKD and FSGS sera treated podocytes showed increased TNFa expression.
Glomerular TNFa expression correlated with reduced ABCA1 expression in FSGS.
Podocytes treated with sera from patients with progressive DKD showed reduced ABCA1
expression compared to non progressive DKD. TNFa treatment increased apoptosis and
cholesterol content, reduced ABCA1 mediated cholesterol efflux, esterified cholesterol and
Sterol-O-Acyltransferase (SOAT1) activity. ABCA1 overexpression or CD prevented TNFo
induced apoptosis. ABCA1 knockdown increased esterified cholesterol content. Treatment
of ABCAI knockdown cells with SOAT inhibitors caused apoptosis that was prevented
by CD. TNFa treated mice showed albuminuria and kidney cholesterol accumulation, the
former was prevented by CD.

Conclusions: Podocytes treated with FSGS or DKD sera show increased TNFa
expression. Increased glomerular TNFa expression correlates with reduced ABCA1
expression in patients with FSGS and reduced ABCA1 expression correlates with DKD
progression. TNFa attenuates ABCA 1 mediated efflux and reduces cholesterol esterification
leading to free cholesterol mediated apoptosis. Our data suggest that targeting the TNFa-
ABCA 1-cholesterol axis may represent a new strategy to treat DKD or FSGS.

Funding: NIDDK Support, Pharmaceutical Company Support - Hoffman La Roche
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SA-ORO055

Novel Score to Predict Post-Transplant Qutcomes Miklos Zsolt Molnar,'
Danh V. Nguyen,? Vanessa A. Ravel,? Elani Streja,” Mahesh Krishnan,* Yanjun
Chen,? Csaba P. Kovesdy,! Kamyar Kalantar-Zadeh.> 'Univ of Tennessee
Health Science Center, Memphis, TN; Univ of California, Irvine, CA; *DaVita
Healthcare Partners, VA.

Background: Several previous studies have developed scoring tools to predict the
allograft and patients’ survival in kidney transplant patients using information, which was
not available at the time of transplantation. We developed a score to predict post-transplant
outcomes using pre-transplant information including routine laboratory data available at
the time of transplantation.

Methods: Linking the 5-year patient data of a large dialysis organization to the SRTR,
we identified 15,125 hemodialysis patients who underwent first kidney transplantation.
Prediction models were developed using Cox models for (a)mortality, (b)transplant
failure(death censored) and (c)combined death or transplant failure. The cohort was divided
into a two-thirds development set and a one-third validation set. We used backward-selection
based on Akaike’s information criterion to avoid arbitrary and ineffective selection rules
based on p-values. We used the bootstrap method to assess model overfitting and calibration
using the development dataset. Model predictive discrimination was assessed using the
index of concordance, or C statistic, which accounts for censoring in time-to-event(a-c).

Results: Patients were 50413 years old and included 39% women, 15% African-
American and 36% diabetics. For prediction of post-transplant mortality and graft loss
10-10 predictors were used (recipients’ age, cause and length of ESRD, hgb, albumin,
comorbidities, race and type of insurance as well as donor characteristics such as donor age,
diabetes, number of HLA mismatches). The new model showed the overall best C-statistics
comparing to the currently used EPTS score.

Model based on EPTS

Current model .
predictors

Discrimination C (95%CI) Discrimination C (95%CI)

Combined 0.63 (0.62-0.65) 0.57 (0.56-0.58)

Mortality 0.70 (0.69-0.71) 0.66 (0.65-0.67)

Allograft failure 0.63 (0.62-0.65) 0.59 (0.58-0.61)

Conclusions: The new prediction tool, using exclusively data available prior to the
time of transplantation, performs better to predict outcomes than currently used tool such
as EPTS.

Funding: Other NIH Support - R21AG047306 and RO1DK95668

SA-OR056

Long-Term Deceased Donor Kidney Graft Survival Has Improved in the
Last Decade Douglas Scott Keith, Gayle M. Vranic, Angie G. Nishio-Lucar.
Medicine, UVA, Charlottesville, VA.

Background: Long-term graft survival did not improve significantly in the 1990s. We
sought to determine if long-term graft survival is improving in the last decade.

Methods: All adults deceased donor renal transplant recipients in the SRTR database
between 2000 and 2010 were included in the study. K-M survival analysis was carried out
based on year of transplantation in all recipients who had at least 6 months of graft survival.
Graft survival, death censored graft survival and death with graft function were analyzed.
Cox modeling was carried out to determine if the year of transplant affected the outcomes.

Results: 92,616 deceased donor kidney transplants survived at least six months. The
rate of graft failure has improved over the last decade.

Kaplan Meier Graft Survival After 6 Months based on Year of Transplant
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This occurred in spite of the decreasing quality of kidneys based on KDPI. The
improvement in graft survival was exclusively due to improved death censored graft
survival. The rate of death with graft function did not change. This steady improvement
in graft survival occurred during a transition in maintenance immunosuppression from
cyclosporine based regimens to tacrolimus. Cox analysis confirmed the improvement in
graft survival and death censored graft survival but also showed that the rate of death with
graft function was decreasing when adjusted for the covariates.

Aransplant Year H.R of Graft Failure (C.L)

2001 0.97 (0.93-1.03)
2002 0.94 (0.89-0.98)
2003 0.91 (0.87-0.96)
2004 0.88 (0.84-0.93)
2005 0.85(0.81-0.89)
2006 0.82(0.78-0.87)
2007 0.79 (0.75-0.83)
2008 0.71 (0.67-0.75)
2009 0.73 (0.68-0.78)
2010 0.70 (0.65-0.75)

Covariates: Age, Race, Gender, Acute Rejection, DGF,

KDPI, HLA mismatch, Dialysis Duration, PRA, and Retransplant

Conclusions: Long-term graft survival has improved in the last decade in spite of
declining donor quality. This improvement was associated with a shift in maintenance
immunosuppression to tacrolimus.

SA-OR057

Characteristics Associated with Greater Than 5 Year Kidney Graft Survival
Among HIV+ Recipients Laura Panarey, Alden Michael Doyle, Karthik M.
Ranganna. Nephrology and Hypertension, Drexel Univ Hahnemann Hospital,
Philadelphia, PA.

Background: We have previously reported that donor factors have direct influence
on the incidence of peri-operative delayed graft function (DGF), decreased time to acute
cell-mediated rejection (ACR), and affect graft outcomes.

Methods: Our aim was to identify donor and recipient risk factors associated with
> 5 year kidney allograft survival among HIV+ recipients by conducting a retrospective
chart analysis of all HIV + transplants performed at our center with at least 5 years of
follow up (N=94).

Results: In our HIV + kidney transplant cohort, greater than 5 year allograft survival
was significantly associated with modifiable risk factors including: living donor allografts
(LRT), minimizing cold ischemia time, and pre-transplant diagnosis of HCV. Non-
modifiable demographics not associated with at least 5 year survival included: Age, Sex,
BMI, and the history of CAD or DM. Implicated elsewhere; neither ethnicity nor gender
mismatch of allograft appeared to significantly affect our HIV + transplant outcomes at
Syears. While cellular and humoral rejection are known to affect the HIV + transplant cohort;
time to ACR was significantly different, inferior graft survival experienced an earlier first
ACR (188 + 258 days vs. 458 + 444 days, p = 0.02). Reflected in graft outcomes; inferior
graft survival best GFR 50.58 mL/min + 25 vs. 65.49 mL/min + 23, p = 0.02.

Conclusions: Our data suggest that optimization of HIV+ kidney transplant outcomes
is associated with modifiable factors such as HCV (encouraging data for new treatment);
addendum of donor quality (LRT preferable) and avoidance of DGF.

Recipient Factors p-Value < 5 year allograft survival | > 5 year allograft survival
Diabetes Mellitus (DM) P=0.126 11/73 6/14

Cardiovascular P =0.298 14/73 6/14

(CAD/PVD/CVA)

Hepatitis C Virus (HCV) P=0.025 35/73 4/20

Protease Inhibitors (HIV P>0.05 44/56 12/56

treatment)

Non-Protease Inhibitor p>0.05 28/38 10/38

(HIV treatment)

Donor Factors p-Value | <5 year allograft survival | > 5 year allograft survival
KDRI (kidney donorrisk P =0.044 1.44 £0.5 118 +0.4

index)

Cold Ischemia Time (CIT) P =0.07 15/72 12/20
Non-CadavericTransplant | P =0.006 3/73 4/20

(LRT)

DGF P=0.013 48/73 11/20

Figure 1: Risk Factors High Risk (HIV +) Kidney Transplant Cohort
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SA-ORO058

Identifying the Two Specific Types of Antibody-Mediated Rejection and
Their Outcomes in Kidney Recipients Olivier Aubert,' Alexandre Loupy,'
Luis G. Hidalgo,? Jeff Reeve,? Denis Glotz,' Christophe M. Legendre,' Carmen
Lefaucheur,' Philip F. Halloran.> 'INSERM; ’ATAGC.

Background: Antibody-mediated rejection (ABMR) can be related to preformed/
recurrent anti-HLA DSA or de novo anti-HLA DSA.

Methods: We included 965 kidney biopsies taken from two North American and
five European centers and assessed patients with ABMR. We compared patients with
preformed/recurrent DSA (Type-1 ABMR) to patients with de novo DSA (Type-2 ABMR).
Microarray-based gene expression was assessed in biopsies. Patients with type-1 were
managed in two centers with aggressive standardized treatment protocols; type-2 ABMR
was managed as standard-of-care.

Results: We identified 278 patients with ABMR: 153 (55%) type-1 and 125 (45%)
type-2. The mean time from transplantation to rejection was 10.1+18.8 vs 84.9+71.1
months for the type-1 and 2 ABMR. The mean eGFR at the time of biopsy was lower in
type-1 ABMR (38+18) vs type-2 (46+20 mL/min/1.73m?) (p=0.0012). Kidney biopsies
with type-1 ABMR presented with higher microcirculation injury (g+ptc score: 3.3+1.4
vs 2.4+1.5) and less transplant glomerulopathy score (0.5+0.9 vs. 1.6+1.1) (p<0.0001).
C4d PTC deposition was similar (32% vs 34%). Using the gene expression assessment,
type-1 ABMR exhibited a higher expression of global disturbance transcripts, injury-repair
response associated transcripts (IRRATS), endothelial cell associated transcripts (ENDAT),
injury-induced transcripts (IRIT3) (p<0.0001) but a lower expression of NK cell transcript
burden (NKB) (p=0.0147). Type-1 and Type-2 ABMR exhibited similar high expression
of transcripts reflecting y-IFN response (GRIT1), T cell transcript burden (TCB) and
macrophage-associated transcripts (QCMAT). Kidney allograft survival at 4 and 8 years
after rejection was superior in type-1 ABMR (72% and 58%) compared to type-2 (51%
and 35%) (p<0.0001).

Conclusions: Type-1 and type-2 ABMR present with distinct phenotypes and outcomes.
The fact that type-1 ABMR is treated with aggressive defined protocols and has superior
outcomes despite lower GFRs and more molecular injury at the time of biopsy suggests that
trials of structured aggressive therapy protocols in type 2 ABMR deserve study.

SA-OR059

Serum Dickkopf-1, Renal Allograft Fibrosis and the Risk of Graft Failure
After Kidney Transplantation Martin H. De Borst,' Charlotte A. Keyzer,'
Jelmer K. Humalda,' Thomas Vanhove,> Gerjan Navis,' Dirk R. Kuypers,
Stephan J.L. Bakker." 'Dept of Nephrology, Univ Medical Center Groningen,
Netherlands, *Dept of Nephrology and Renal Transplantation, Univ Hospitals
Leuven, Belgium.

Background: Renal fibrosis is a final common pathway contributing to graft failure after
kidney transplantation (KTx). Aberrant Wnt/B-catenin signaling contributes to progressive
renal fibrosis. Dickkopf-related protein 1 (Dkk-1) is a soluble endogenous inhibitor of the
Whnt signaling pathway, and is induced in response to tissue injury in animal studies. We
investigated whether serum Dkk-1 is associated with renal interstitial fibrosis and graft
failure in renal transplant recipients (RTR).

Methods: Serum Dkk-1 was measured by ELISA (R&D) in two cohorts of outpatient
RTR. In a cross-sectional cohort we analyzed the relationship between Dkk-1 and prevalent
renal fibrosis using logistic regression. In a longitudinal cohort we studied the association
with graft failure using Cox regression.

Results: In the cross-sectional cohort (n=225, 60% male, age 54+13 years) serum
Dkk-1 was associated with renal fibrosis at two years post-KTx independent of age, sex,
proteinuria and eGFR (odds ratio 2.10 [95% CI 1.11-3.95], P=0.02). In the longitudinal
cohort (n=700, 57% male, age 53+13 years, 5.4 [1.9-12.0] years after KTx) 45 (6%) patients
developed graft failure during 3.1 [2.6-3.8] years of follow-up. Serum Dkk-1 was inversely
associated with graft failure (HR 0.45 [95% CI 0.27-0.76], P=0.003 per doubling of Dkk-1),
independent of known risk factors for graft failure or Dkk-1 correlates. The association
persisted in sensitivity analyses restricted to patients with interstitial fibrosis/tubular atrophy.

Conclusions: We present the first human data connecting serum Dkk-1, an endogenous
inhibitor of the pro-fibrotic Wnt/B-catenin signaling, with prevalent renal allograft fibrosis,
and with long-term protection against graft failure in RTR. These findings are in line with
preclinical studies suggesting that Dkk-1 is induced upon tissue injury and serves as an
endogenous anti-fibrotic factor, and position Dkk-1 as a potential target for anti-fibrotic
therapy after KTx.

Funding: Pharmaceutical Company Support - The generation of the cohort was made
possible by a grant from the Dutch Top Institute Food and Nutrition. M.H.d.B. and C.A. K.
are supported by a consortium grant from the Dutch Kidney Foundation (NIGRAM
consortium, grant no. CP10.11). This study was funded by a grant from De Cock-Hadders
Foundation (grant no. 2015-44).
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SA-OR060

Longitudinal Assessment of Cardiac Morphology and Function following
Kidney Transplantation Clark David Kensinger,' Antonio Hernandez,’
Meagan Fairchild,* Guanhua Chen,* Loren Lipworth,* Talat Alp Ikizler,*
Kelly A. Birdwell.* 'Dept of Surgery, Vanderbilt Univ Medical Center; *Dept
of Anesthesiology, Vanderbilt Univ Medical Center, *Dept of Biostatistics,
Vanderbilt Univ Medical Center; *Dept of Medicine, Vanderbilt Univ Medical
Center.

Background: Despite improvement in traditional cardiovascular (CV) risk factors
following renal transplantation, the death rate from CV disease remains high. Our aim
was to evaluate the longitudinal change of cardiac morphology and function in a cohort
of patients following renal transplantation, as well as to evaluate the association between
Fibroblast Growth Factor 23 (FGF-23) concentrations and the evolution of cardiac
morphology following transplant.

Methods: We performed a longitudinal prospective cohort study of 145 kidney
transplant recipients, measuring left ventricular mass index (LVMI), left atrial volume
index (LAVI) and ejection fraction (EF) by echocardiography at months 1 (baseline), 12,
and 24 post-transplant. FGF-23 levels were measured at months 1 and 24 post-transplant.
A linear mixed effects model was used to assess each outcome adjusting for age, race,
gender, time on dialysis, CV disease, mean arterial pressure, glomerular filtration rate,
diabetes, and body mass index.

Results: The cohort (mean age 49+13 years) was 74% male and 75% white. LVMI
(P=<0.001), LAVI (P=<0.001), and EF (P=0.009) decreased significantly over time
following transplant. Results from the multivariate models can be reviewed in Table 1.
A one-unit decrease in FGF-23 was significantly associated with a 5.83 grams/meter?
decrease in LVMI (P=0.04).

Conclusions: LVMI, LAVI and EF improved significantly over 12 and 24 months
post-transplant. There was also a significant association between FGF-23 and LVMI
following transplant.

Outcome | P2MOMh 1 gse PValie | 24month 95% CI P Value
effect effect
-16.34, 22.02,
LVMI -10.95 556 <0.001 -14.77 e <0.001
LAVI 331 5.13,-149 | <0.001 495 7.38,-252 | <0.001
Ejection 15 0.09,2.91 0.04 275 0.87, 4.63 0.005
fraction

Table 1: Adjusted change in echocardiogram morphology and function following renal
transplantation

Funding: NIDDK Support, Other NIH Support - ULITR000445 from the National
Center for Advancing Translational Sciences

S10RR027033 from the National Center for Research Resources

K24 DK62849 (Ikizler) and P30 DK079341 from the National Institute of Diabetes,
Digestive and Kidney Diseases; RO1 HL070938 (Ikizler)

K23 GM100183 (Birdwell) from the National Institute of General Medical

SA-OR061

Tolerance Induction versus Conventional Immunosuppression in HLA-
Matched Kidney Transplantation: Comparison at Two Years Post-
Transplant John D. Scandling, Stephan Busque, Judith A. Shizuru, Asha
Shori, Robert Lowsky, Kent Phillip Jensen, Richard T. Hoppe, Samuel Strober.
Stanford Univ.

Background: Over 10 years we have studied the safety and efficacy of tolerance
induction using hematopoietic cell transplantation in combination with kidney
transplantation.

Methods: Twenty-two patients underwent HLA-matched living donor kidney
transplantation followed by a conditioning regimen of 10 fractions of total lymphoid
irradiation (12 Gy total) and 5 doses of ATG. Infusion of purified donor CD34+
hematopoietic progenitor cells and T cells was on day 11 post-kidney transplant. Fifty-three
patients contemporaneously underwent HLA-matched living donor kidney transplantation
under conventional immunosuppression.

Results: Seventeen patients developed mixed chimerism of 6 months duration or longer
and have now been off immunosuppression from 1 to 7 years. Their outcomes at two years
post-transplant are compared to those of the 52 (one graft was lost to thrombosis on day
1) conventionally treated patients.
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Conventionally

Treated, 2000-13 Tolerance Induction, 2005-13

Number 52 17
e Off drug 4 to 18 mo (of
ImmunoRx (mono/dual/triple) 2/34/16 24 mo)
Age at transplant (years) 38+/-11.2 40 +/- 10.5
Sex (M/F) 26/26 9/8
Cause of ESRD (DM/GN/other) 4/17/31 1/6/10

Infection (N of episodes) 8 (1 CMV, 2 v. zoster) | 6 (1 CMV, 4 v. zoster)

Cancer 0 1 (breast, at 23 mo)
Acute rejection (N of patients) 3(5.9%) 0

Creatinine (mg/dL) 1.24/-0.35 1.2+/-0.26
Weight gain (kg) 52+/-7.36 7.4 +/-8.39
Hypertension 27 (52%) 9 (53%)
Antihypertensive drugs (1/2/3) 15/9/36 6/3/0
Hyperlipidemia 20 (39%) 3 (18%)
Post-transplant diabetes mellitus 4 (7.8%) 0

Death-censored graft survival is shown (p=0.10).

Kaplan-Meier Curves for Graft Loss
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Conclusions: Transplantation under this protocol is safe, achieves tolerance eliminating
risk of acute rejection, and offers a better metabolic profile and better graft survival with time.
Funding: Other NIH Support - NHLBI, Private Foundation Support
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Better Renal Function Preservation with Early Conversion to Everolimus
in De Novo Renal Transplant Recipients: 24-Month Results from the
ELEVATE Study Johan W. De Fijter,' Hallvard Holdaas,' Patricia M. Lopez,
Cesar Escrig,? Zailong Wang,* Josep M. Cruzado,' Markus van der Giet.! 'For
the ELEVATE Study; *Novartis, Basel, Switzerland; *Novartis Corporation,
East Hanover, NJ, USA.

Background: Long-term exposure to calcineurin inhibitors (CNIs) is one of the key
factors contributing to progressive deterioration of renal function and graft loss. We present
the 24 month (M) renal outcomes from the ELEVATE study which determined whether
early CNI to everolimus (EVR) conversion in renal transplant recipients (RTxRs) provides
better preserved renal function compared to continuation of standard CNIs.

Methods: ELEVATE (NCT01114529) was a 24M, multicenter, open-label study, in
which de novo RTxRs were randomized (RND) at 10-14 weeks post-transplant to convert
from CNIto EVR (n=360; C, 610 ng/mL) or continue standard CNI (n=357; C, tacrolimus:
5-10 ng/mL, cyclosporine: 100-250 ng/mL); all received enteric-coated mycophenolate
sodium + steroids. The primary end point was change in estimated glomerular filtration
rate (¢GFR; MDRD-4) from RND to M12.

Results: A total of 717 patients were RND; 229 (65%) and 283 (79%) patients
completed on study drug in EVR and CNI groups, respectively. The least squares (LS)
mean change in eGFR for EVR vs CNI from RND to M12 was 0.25 vs -1.45 (diff: 1.70,
p=0.134) and 0.74 vs -1.07 (diff: 1.80, p=0.117) mL/min/1.73 m? for intent-to-treat (ITT)
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and on-treatment (OT) analysis, respectively. Up to M24, mean eGFR was significantly
higher at all time-points after RND in EVR vs CNI group for OT analysis. At M24, mean
eGFR in EVR vs CNI groups was 62.5 vs 57.4 mL/min/1.73 m? (ITT: p=0.006) and 66.1 vs
59 mL/min/1.73 m? (OT: p=0.001), respectively. The difference in eGFR at M24 between
EVR and CNI groups was 5.1 (ITT) and 7.1 mL/min/1.73 m? (OT), respectively, in favor
of EVR. Proteinuria (*3 g/day) was reported in three patients in the EVR group and two
in the CNI group.

Conclusions: Early conversion to EVR therapy 3M post-transplant vs continued CNI
resulted in better preserved renal function up to 2-years of follow-up.

Funding: Pharmaceutical Company Support - Novartis
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Month 48 Follow-Up Results of the HERAKLES Study: Superior Renal
Function After Early Conversion to an Everolimus-Based Calcineurin
Inhibitor Free Regimen Klemens Budde,' Oliver Witzke,' Thomas Rath,' Peter
Weithofer,' Johannes Jacobi,! Bruno Vogt,? Ingeborg A. Hauser,' Rolf A. Stahl,'
Petra Reinke,' Martina Porstner,> Martin G. Zeier,' Frank Lehner,' Wolfgang
Arns,' Claudia Sommerer.! 'HERAKLES Study Group, Germany, ’HERAKLES
Study Group, Switzerland, ’Novartis Pharma, Germany.

Background: To follow up on renal function (GFR) at month (mo) 48 after kidney
transplantation (Tx) in patients (pts) on immunosuppressive regimen with different
calcineurin inhibitor (CNI) exposures.

Methods: 802 pts were included in this prospective, open-label, randomized multi-
center study. After induction with basiliximab all pts received cyclosporine A (CsA),
enteric-coated mycophenolate sodium (EC-MPS) and steroids. 3 mo post Tx 499 pts
were randomized 1:1:1 to either a) continue standard (STD) CsA (100-180ng/ml) with
EC-MPS (n=166), b) convert to a CNI-free regimen with everolimus (EVR;5-10ng/ml) +
EC-MPS (n=171) or ¢) convert to CNI-reduced regimen CsA (50-75ng/ml) with EVR(3-
8ng/ml) (n=162).

Results: GFR (Nankivell, ITT) was similar at randomization 3 mo post Tx and had
significantly improved at mo 12 by +5.6mL/min (95%CI:[+2.9;+8.3]; p<0.001) and
remained significantly improved by +6.8mL/min in favor of CNI-free regimen at mo
48(p=0.02). 54% of CNI-free, 36% of CNI-reduced and 44% of STD pts had an improvement
in GFR at mo 48 (p=0.09 CNI-free vs STD). All 3 groups had similar rejection rate since
randomization (13% STD, 16% CNI-free, 16% CNI-reduced) and overall comparable
safety profile. Mean trough levels at mo 48 were for CsA 111ng/ml in STD and 86ng/ml
in CNI-reduced pts and for EVR 5.5ng/ml in CNI-free and 5.5ng/ml in CNI-reduced pts.

Conclusions: CNI-free as well as reduced CNI in combination with EVR represent both
efficacious and safe regimen. CNI-reduced group had higher CsA levels than anticipated.
The fact that CNI reduction was not fully accomplished might have prevented GFR
differences compared to STD in this randomized treatment group. However, CNI-free
regimen was associated with better GFR maintained for 4 years post Tx. The results of
this large trial confirm previous reports of improved GFR after CsA withdrawal with EVR
in combination with EC-MPS.

Funding: Pharmaceutical Company Support - Novartis Pharma
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Belatacept pts Had Superior Graft Survival versus CsA pts: Final
Results from BENEFIT Flavio Vincenti,' J. Grinyo,? R. Bray,’ L. Rostaing,*
B. Bresnahan,’ K. Rice,® S.M. Steinberg,” H. Gebel,®> M. Polinsky,® U.
Meier-Kriesche,® S. Munier,® R. Townsend,® C.P. Larsen.* 'Univ of California,
San Francisco, *Univ Hospital Bellvitge, Barcelona, Spain; SEmory Univ,
Atlanta; *Univ Hospital and INSERM U563, IFR-BMT, Toulouse, France,
*Medical College of Wisconsin, Milwaukee; °Baylor Univ Medical Center,
Dallas; "Sharp Memorial Hospital, San Diego; *BMS, Lawrenceville.

Background: At 3 and 5 yrs post-transplant in BENEFIT, renal function was improved
in kidney transplant recipients administered belatacept (bela) vs CsA. We report final
7-yr results.

Methods: Pts were randomized to more (MI) or less intensive (LI) bela or CsA
regimens. Outcomes were assessed for all randomized, transplanted pts at yr 7. In a
prospective analysis, time to death or death-censored graft loss was compared using Cox
regression. Presence of DSAs was established centrally (FlowPRA®). Kaplan—-Meier
estimates for the cumulative rate of de novo (DN) DSAs were derived. Mean calculated
GFR (cGFR) was estimated from mos 1-84 using a repeated measures model with an
unstructured covariance matrix. Differences in cGFR at each time point were also estimated.

Results: In total, 153/219 of bela MI, 163/226 of bela LI, and 131/221 of CsA pts
were evaluable. HRs comparing time to death/graft loss were 0.573 for bela MI vs CsA
(P=.02)and 0.570 for bela LI vs CsA (P=.02)—a 43% risk reduction in death/graft loss
for bela (MI or LI) vs CsA. Cumulative event rates of DN DSAs at yr 7 for bela MI, bela
LI, and CsA were 1.86, 4.64, and 17.81, respectively. Serious AE rate was similar (71%,
bela MI; 69%, bela LI; 76%, CsA). Mean cGFR increased slightly over 7 yrs for both bela
regimens but declined for CsA. Differences in mean cGFR at yr 7 were 25.6 mL/min/1.73
m? for bela MI vs CsA and 27.3 mL/min/1.73 m? for bela LI vs CsA differences favored
each bela regimen vs CsA at all time points (P<.0001).

Conclusions: In this 7-yr analysis, bela conferred statistically better graft survival and
renal function vs CsA, with a reduced incidence of DN DSAs. The bela safety profile was
consistent with previous reports.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract PO - Poster; PUB - Publication Only
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SA-OR065

Differential Expression of MicroRNA in Urinary Exosomes of Preeclampsia
Patients Belinda Bun Jim,' Alison P. Sanders,’ Daniel Flores,” Rajeev
Rohatgi.? ‘Medicine/Nephrology, Jacobi Medical Center;, Bronx, NY; *Medicine/
Nephrology, Icahn School of Medicine at Mount Sinai, New York, NY; *Preventive
Medicine, Icahn School of Medicine at Mount Sinai, New York, NY.

Background: Urinary exosomes are low density membrane vesicles originating from
the multivesicular bodies of upstream renal epithelial cells. The exosomes contain molecules,
such as microRNA (miRNA), which may serve as potential biomarkers for kidney disease,
and, in particular, preeclampsia, a systemic disease with renal manifestations that affects
5-8% of pregnant women in the world.

Methods: We recruited 10 preeclamptic pregnant women and 9 healthy pregnant
controls; each submitted a 50 mL spot urine sample for exosome isolation. Exosomes were
isolated by sequential centrifugation and ultracentrifugation, and the exosomal miRNAs
purified using miRNeasy kit (Qiagen).After isolation of miRNA from urinary exosomes,
we used the Nanostring nCounter system to assess miRNA expression. Analysis of Variance
(ANOVA) was performed to test for differences in exosomal miRNA expression (log2)
between cases (n=10) and controls (n=9). Statistical significance was defined at p<0.05
and Storey’s false discovery rate g-values were calculated.

Results: After adjusting for maternal age and experimental batch, two miRNAs
remained statistically significant. miR-544a was upregulated among cases compared to
controls, whereas and miR-495 was downregulated. Enrichment analysis of the 624 and
913 highly predicted downstream mRNA targets showed that miR-544a targets were
enriched for cardiovascular system diseases including arterial pressure (p<4.6x10-4) and
vasculogenesis (p<1.2x10-3); whereas the targets of miR-495 were associated with renal
and urological system development (p<2.8x10-6).

Conclusions: We believe that these pilot results demonstrate the potential to identify
a biomarker for preeclampsia that may be mechanistically plausible. Larger studies are
presently being conducted.

SA-OR066

Functional Testing of Human Epithelial Na+ Channel Missense Variants
Identified in the GenSalt Study Evan C. Ray,' Jingxin Chen,' Tanika Kelly,?
Jiang He,? D.C. Rao,’ James E. Hixson,* Dongfeng Gu,’ Shaohu Sheng,! Thomas
R. Kleyman." 'Univ of Pittsburgh; *Tulane Univ, *Washington Univ, *Univ of
Texas, *Peking Union Medical College.

Background: In Liddle syndrome, epithelial Na" channel (ENaC) mutations that
result in increased cell-surface expression are associated with early on-set hypertension,
underscoring the importance of this channel in modulating blood pressure. Whether genetic
variants that result in subtler increases in channel function contribute to salt-sensitive
hypertension remains unclear.

Methods: A number of human ENaC variants were identified in 300 Genetic
Epidemiology Network of Salt Sensitivity (GenSalt) participants with salt-sensitive
hypertension and 300 with salt-independent hypertension. We used the Xenopus oocyte
expression system to examine the functional properties of missense ENaC variants identified
in the GenSalt study.

Results: Among 6 SCNNIA (encoding the ENaC « subunit) variants, 3 (aSI115N,
aR476W and aV481M) showed significantly greater, and one (¢A334T) showed significantly
lower ENaC currents than wild type. Among 3 SCNN1B (ENaC B subunit) variants, D3 1N
showed a significant reduction in ENaC currents; bS635N showed a significant increase
in ENaC currents. Both 3 subunit variants substitute amino acids in intracellular domains.
Among 5 SCNNIG (ENaC y subunit) variants, one (yL438Q) had significantly greater
ENaC currents than wild type. Each of the variants located in ENaC’s extracellular domain
that altered channel activity also altered Na" self-inhibition, a process wherein extracellular
Na* suppresses channel open-probability.

Conclusions: Some missense ENaC variants identified in the GenSalt study alter ENaC
function and may influence salt-sensitivity of blood pressure.

Funding: NIDDK Support, Other NIH Support - NHLBI
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Nephron Specific Deletion of the Prorenin Receptor Modulates Blood
Pressure and Urinary Na Excretion Nirupama Ramkumar,' Deborah Stuart,'
Elena V. Mironova,> Vladislav V. Bugay,” Mykola Mamenko,® Shuping No
Wang,' Oleh Pochynyuk,* James D. Stockand,? Donald E. Kohan.! ‘Medicine,
Univ of Utah; *Medicine, Univ of Texas Health Sciences Center - San Antonio;
SMedicine, Univ of Texas Health Sciences Center - Houston.

Background: The nephron prorenin receptor (PRR) may modulate blood pressure
(BP) and Na balance.

Methods: Since previous models of PRR knockout (KO) mice had early lethality
and/or structural defects, we developed an inducible nephron-wide PRR KO using the
Pax8/LCl1 transgenes.

Results: Disruption of nephron PRR at 1 month of age caused no renal histological
abnormalities. On a normal Na diet, wild-type (WT) and PRR KO mice had similar BP and
Na excretion. However, PRR KO mice had elevated PRC (KO-377 +77 vs WT- 127+ 19 ng
Ang-I/ml/hr) and a 50% decrease in renal ENaC-o protein. Protein levels of NHE3, NKCC2,
NCC and ENaC-B/y were similar between the two groups. Treatment with mouse prorenin
(10 nM for 30 min) increased ENaC channel number by 2-fold, but not open probability, in
isolated split-open cortical collecting ducts (CCD) from WT mice; this was prevented by
PRR inhibition (PRO20) and Akt inhibition (A6730) but unaffected by blockade of AT-1
(losartan), ERK1/2 (U0126) or p38 MAPK (SB203580). Addition of prorenin (10 nM) did
not change isolated CCD [Ca?']; as assessed by Fura-2 loading (10 min exposure). On a
low Na diet, PRR KO mice had increased Na excretion (Day 2: KO - 66 + 11 vs WT-42 +
6 mmol/day; Day 6: KO - 39 + 4 vs ET- 23 + 4 mmol/day) however, no differences in BP
were observed. PRC remained elevated in PRR KO mice on a low Na diet. PRR KO mice
had an attenuated hypertensive response to Angiotensin-II (Ang-II) infusion at 600 ng/Kg/
min for 2 weeks (MAP: KO - 117 +4 vs WT - 133 + 4 mm Hg over 2 weeks). Urinary Na
excretion was elevated in Ang-1II treated PRR KO mice as compared to WT mice (KO-344
+ 14 vs WT-268 £30 mmol/day).

Conclusions: Taken together, these data indicate that nephron PRR, likely via direct
prorenin/renin stimulation of an Akt-dependent pathway, stimulates CCD ENaC activity.
Absence of nephron PRR promotes Na wasting and reduces the hypertensive response
to Ang-II.

SA-OR068

Pendrin Localizes to the Adrenal Medulla and Modulates Catecholamine
Release Annie Y. Park,' Truyen D Pham,' William H. Beierwaltes,’ Roy L.
Sutliff,! Jill W. Verlander,? Carla L. Ellis,' Brandi M. Wynne,' Robert S. Hoover,!
Susan M. Wall,! Yoskaly Lazo-Fernandez.! 'Medicine and Pathology, Emory
Univ, Atlanta, GA, *Medicine, Univ of Florida, Gainesville, FL, *Hypertension
and Vascular Research, Henry Ford Hospital, Detroit, MI.

Background: Pendrin (Slc26a4) is a Cl-/HCO3- exchanger expressed in renal
intercalated cells that mediates renal Cl- absorption. Pendrin gene ablation reduces
blood pressure and vascular volume. While pendrin gene ablation increases plasma renin
concentration, serum aldosterone is not increased, suggesting that pendrin regulates
aldosterone production in the adrenal cortex. The purpose of this study was to determine
if pendrin is expressed in the rodent adrenal gland and if it modulates adrenal function.

Methods: Pendrin mRNA and protein abundance were explored by PCR, immunoblots
and immunohistochemistry. Mean arterial pressure (MAP) was measured by telemetry.
Catecholamines were measured by HPLC in plasma samples from mice bearing chronic
indwelling jugular catheters.

Results: Pendrin localizes to the rodent adrenal gland in epinephrine- and
norepinephrine-producing chromaffin cells of the adrenal medulla rather than in adrenal
cortical cells. We examined the effect the pendrin gene ablation on adrenal medullary
function by measuring stress-induced catecholamine release. While basal levels of
epinephrine (E) and norepinephrine (NE) were similar, E and NE levels were ~25-50%
higher pendrin null than in wild type mice after 20 min of immobilization stress. 30 min
following relief of stress, NE levels were 50% higher in pendrin null than in wild type
mice. MAP rose in both wild type and pendrin null mice following immobilization stress,
but MAP in pendrin null mice was 16 mm Hg lower than in wild type mice under basal
conditions and 12 mm Hg lower following 20 min of immobilization stress (P<0.05).
However, 30 min after relief of stress, MAP was the same in both groups (Wild type 121+
1.33 versus 117 + 3.5 mm Hg, pendrin null mice).

Conclusions: Pendrin is expressed in mouse adrenal medulla where it plays a role
in restraining catecholamine release during stress, which probably modulates pendrin-
dependent changes in blood pressure.

Funding: NIDDK Support, Other NIH Support - DK46493, DK085097, T32
DKO07656
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Renal-Selective Silencing of Adrenomedullin Gene Causes Hypertension
in Mice Xiaoyan Wang, Donghai Zhou, Laureano D. Asico, Hai Lin, John
Edward Jones, Pedro A. Jose. Medicine, Univ of Maryland Medical School,
Baltimore, MD.

Background: Adrenomedullin (ADM) is a potent hypotensive and natriuretic peptide
whose gene variants are associated with human essential hypertension. Although the
kidney is one of the ADM producing organs, the mechanism by which ADM induces a
natriuresis is not clear.
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Methods: To determine the role of renal ADM on blood pressure in C57BL6/J mice
(3.5 months old, male) fed a 0.6% NaCl diet, we silenced the ADM gene by the renal
subcapsular infusion of Adm siRNA (3 mg/day), via osmotic minipump, into the remnant
kidney one week after unilateral nephrectomy. Mock siRNA (3 mg/day) was used as control.
The mice were placed in metabolic cages for 24 hr urine collection before blood pressure
was measured under anesthesia, via the femoral artery on day 7.

Results: Body weight, water/food intake, and serum Na*, K*, & CI- were similar in the
two groups. Systolic blood pressure was elevated in Adm siRNA group (129.3+5.1, mm
Hg) relative to Mock group (96.2+1.4n=5/group). The two groups of mice excreted similar
amounts of sodium and water but the sodium excretion and blood pressure plot in Adm
mice was shifted to the right of Mock mice. Inmunofluorescence confocal microscopy in
normal mice revealed that ADM was mainly located in the cortex, especially in the apical
membrane of renal proximal convoluted tubules (RPCT). ADM colocalized with NHE3
but not with NKCC2 and NCC. ADM also coimmunoprecipitated with NHE3 in whole
kidney homogenates. In mouse RPCT cells, Adm siRNA decreased ADM protein to 48
+4% of Mock group (n=4/group) and doubled the protein abundance of NHE3 (192+21)
but did not alter aNKA. In polarized human PPCT cells, human ADM (1 hr, n=5-6/group)
inhibited apical sodium transport at 10 nM (84+4 % of vehicle) and 100 nM (81+3%),
similar to that achieved with the NHE3 inhibitor EIPA (81£6%, 100 nM).

Conclusions: Our data suggest that a renal-selective silencing of ADM gene increases
blood pressure and impairs sodium excretion that is related, in part, to an increase in NHE3
abundance and function in the RPCT.

Funding: NIDDK Support

SA-OR070

Vascular AT1 Angiotensin Receptors Regulate Sodium Transporter
Abundance in Kidney Epithelium Matthew A. Sparks,' Susan B. Gurley,!
Alicia A. McDonough,? Thomas M. Coffman.! 'Duke; *USC.

Background: Vasoconstriction is a signature physiological action of angiotensin II
(AnglI) acting via AT1 receptors (AT1R).

Methods: In order to define the contribution of AT IR in vascular smooth muscle cells
(VSMCs) to BP control, we generated mice with cell-specific deletion of AT1AR from
VSMCs (SMKOs) using Cre-loxp technology.

Results: Baseline BP was reduced by ~7 mmHg and responses to Angll-induced
hypertension were blunted by in SMKO mice compared to controls (16 vs. 30 mm Hg A
BP from baseline after 4 wks AnglI, P<0.02). Baseline renal blood flow (RBF) was higher,
and renal vasoconstriction to Angll was impaired in SMKOs. Moreover, SMKO mice
displayed Na+ sensitivity and exaggerated natriuresis during chronic Angll. To investigate
the mechanism of the lower baseline BP and the enhanced natriuresis during AnglI infusion
(1000ng/kg/min for 5 days), we measured a panel of key Na+ transporters in the kidney
by immunoblot. Baseline measurements in SMKO vs. controls detected reductions in
NKCC2 in both cortex (0.84+0.03 vs. 1+0.03; P=0.0002) and medulla (0.6+0.02 vs. 1+0.05;
P<0.0001); medullary NHE3 was similarly reduced (0.6+0.07 vs. 1+0.07; P=0.002). In
controls, Angll infusion was associated with reduced cortical and medullary NHE3 and
medullary NKCC, consistent with the pressure-natriuresis response, whereas cortical
NKCC, NCC and ENaC were all significantly activated. By contrast, in SMKOs, there
was no Angll infusion dependent depression in cortical or medullary NHE3, nor medullary
NKCC. However, the extent of increase in activated (cleaved) oENaC was significantly less
than controls (cortex: 1.46+0.16 vs. 2.58+0.17, P=0.002; medulla: 1.49+0.09 vs. 2.22+0.31,
P=0.01). Yet, 24 hr urinary aldosterone excretion was not different between the groups
(18.642.7 vs. 15.8+4.5 ng/24hrs).

Conclusions: Our studies indicate that the lower baseline BP in SMKO mice is
associated with reduced Na* transporter abundance along the loop of Henle, and that
attenuated hypertension and improved natriuresis during AnglI infusion are associated with
diminished ENaC activation. We suggest that vascular-epithelial cross-talk modulates renal
Na+ handling and thereby contributes to BP control at baseline and during hypertension.

Funding: NIDDK Support, Veterans Administration Support
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Chronic Inhibition of Renal Outer Medullary Potassium Channel Not Only
Prevented but also Reversed Hypertension Development and End Organ
Damage in Dahl Salt Sensitive Rats Xiaoyan Zhou,' Wanda Sharif-Rodriguez,
Gail M. Forrest,! Daphne Szeto,' Olga Price,' Yonghua Zhu,! Andra S.
Stevenson,' Yuchen Zhou,' Sloan Stribling,' Maya Dajee,' Shawn P. Walsh,'
Alexander Pasternak,' Kathleen A. Sullivan.! ‘Merck & Co., NJ; *Regeneron
Pharmaceuticals, NY.

Background: The renal outer medullary potassium (ROMK) channel mediates
potassium recycling and facilitates sodium reabsorption through the Na*/K*/2Cl-
cotransporter in the loop of Henle and potassium secretion at the cortical collecting duct.
Evidence from the phenotype of humans and rodents with functional ROMK deficiency
supports the contention that selective ROMK inhibitors (ROMKi) will represent a novel
diuretic with potential of therapeutic benefit for hypertension. ROMKi have been recently
synthesized by Merck & Co. The present studies were designed to examine effects of
ROMK: A on systemic hemodynamic, renal function and structure, and vascular function
in Dahl salt-sensitive (SS) rats.

Methods: Four experimental groups: control, high salt diet alone; ROMKi A 3 mgekg
'd"; ROMKIi A 10 mgekg'd""; and hydrochlorothiazide (HCTZ) 25 mgekg'd"' were included
in the prophylactic (from week 1 to week 9 on high salt diet) and therapeutic study (from
week 5 to week 9 on high salt diet), respectively. The compounds were administrated in feed.
Blood pressure was measured by radiotelemetry. Renal function was assessed in metabolic
cage studies. Vascular function was assessed by vascular relaxation assay.
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Results: ROMKi A produced sustained blood pressure reduction and improved renal
and vascular function and histological alterations induced by a high salt diet. ROMKi A was
superior to HCTZ at reducing blood pressure. Furthermore, ROMKi A provided beneficial
effects on both lipid profile and bone mineral density.

Conclusions: Chronic ROMK inhibition not only prevented but also reversed
hypertension development and end organ damage in Dahl SS rats. Our findings may suggest
a great potential of ROMKIi as novel antihypertensive agents, particularly in treating salt
sensitive hypertension patient population.

Funding: Pharmaceutical Company Support - Merck & Co.
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Analysis of Children with Hypercalciuria and Kidney Stones Identified
a Mutation in a 5’ Upstream Regulatory Element of Claudin-14 That
Increases Gene Expression R. Todd Alexander, Megan E. Ure, Wanling Pan,
Emmanuelle Cordat. Univ of Alberta, Edmonton, AL, Canada.

Background: Kidney stones are prevalent and painful. The greatest risk factor for
kidney stones is hypercalciuria for which the etiology is largely unknown. A recent GWAS
study linked hypercalciuria to claudin-14, however it failed to identify the molecular
mechanism mediating disease. We recently determined a role for claudin-14 in inducing
calcium excretion when plasma calcium levels are elevated. We postulated therefore that
children with kidney stones may have a mutation in CLDN 14 increasing its expression.

Methods: To assess this hypothesis, we collected DNA from 16 children with idiopathic
hypercalciuria and sequenced the target gene, including introns. To assess for a functional
effect of the identified SNP we performed dual luciferase assays. We also engineered the
identified mutant region in front of the SV40 promoter and the CLDN 14 coding sequence and
created stable cell lines. /n silico studies were used to identify potential novel transcritpion
factor binding sites introduced by identified SNPs and gel electrophoretic mobility shift
assays to asses the binding of a transcription factor to the sequences.

Results: We found an intronic SNP in CLDN 14 that occurred with greater frequency
in children with hypercalciuria and kidney stones relative to ethnically matched controls
(from the 1000 genome project). Dual luciferase assays found the mutant sequence doubled
expression while the wild type had no effect (relative to empty vector). Despite similar
numbers of the engineered constructs being incorporated into genomic DNA of the stable
cell lines, the mutant sequence doubled mRNA and protein expression. /n silico studies
predicted the SNP introduced a novel INSMI transcription factor binding site. To asses
this, we expressed the WT and mutant luciferase constructs in the presence and absence
of INSM1 and found a further increase in expression. Finally, gel electrophoretic mobility
shift assays confirmed preferential binding of INSM1 to the mutant sequence.

Conclusions: Some children with hypercalciuria and kidney stones have a intronic
mutation in CLDN14 that introduces a novel INMSI binding site.

Funding: Government Support - Non-U.S.
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Oxalobacter-Derived Bioactive Factors Reduce Urinary Oxalate Excretion
in a Mouse Model of Primary Hyperoxaluria Hatim A. Hassan,' Donna
L. Arvans,' Yong-chul Jung,' Dionysios A. Antonopoulos,'? John R. Asplin,?
Ignacio Granja,” Jason C. Koval,> Mark W. Musch,' Eugene B. Chang.! 'Univ
of Chicago, *Litholink Corporation, >Argone National Laboratory.

Background: Hyperoxaluria is a major risk factor for calcium oxalate kidney stones
(COKS) and has no therapy. The probiotic bacterium Oxalobacter formigenes (Of) plays a
critical role in preventing recurrent COKS by metabolizing its host dietary oxalate, leading to
reduced intestinal absorption and urinary excretion. Of‘also interacts with colonic epithelium
by inducing colonic oxalate secretion, leading to reduced urinary excretion, via an unknown
secretagogue. Sustaining Of colonization in animals and humans in the absence of high
exogenous oxalate remains problematic, underscoring the need for identifying Of-derived
factors exerting effects similar to live Of.

Methods: We previously found that small molecular weight protein(s) and/or peptide(s)
in Of culture conditioned medium (CM) significantly stimulate oxalate transport (>2-fold)
by human intestinal Caco2-BBE cells. To evaluate the CM in vivo effects, CM or OM
(control medium) was given rectally as enemas (100 pl twice daily x 23 days) to PH1 mice
(a mouse model of primary hyperoxaluria type 1).

Results: The CM significantly reduced urinary oxalate excretion by 32.5% while
OM has no effect (WM/mg creatinine: OM = 51.50+3.33; 46.08+2.04; CM = 47.27+3.43;
31.91+4.81; before and after treatment, respectively). To test our hypothesis that the
observed reduction in urinary oxalate is due to CM-induced enhanced colonic oxalate
secretion, colonic tissues were isolated and mounted in Ussing chambers. While a small
net oxalate secretory flux (-1.54) is observed in distal colonic tissues from OM-treated
mice, a >10-fold higher net oxalate secretory flux (-16.34) is seen in distal colonic tissues
from CM-treated mice(pmol/cm?h: OM: Jys (absorptive flux) = 39.99+5.29, Iy, (secretory
flux) =41.53+4.59; CM: Js= 42.62+3.67, I\, = 58.96+3.02), which is due to significantly
increased Jgy,.

Conclusions: We conclude that Of-derived bioactive factor(s) retain(s) its/their
biological activity in vivo and significantly reduce(s) urinary oxalate excretion in PH1
mice by stimulating distal colonic oxalate secretion.

Funding: NIDDK Support, Other NIH Support - Digestive Disease Research Center
of the University of Chicago(NIDDK P30 DK42086), Private Foundation Support
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SA-OR074

Hyperoxaluria Requires TNF Receptors to Initiate Crystal Adhesion and
Kidney Stone Disease Jonathan Nicodemos Eberhard, Shrikant R. Mulay,
Jyaysi Desai, Julian A. Marschner, Santhosh Kumar Vr, Hans J. Anders. Ludwig
Maximillians Univ, Germany.

Background: Nephro- or urolithiasis involves intratubular mineral hypersaturation
as well as lack of crystallization inhibitors to form crystal plugs obstructing renal
tubules. Recently, NLRP3 inflammasome-related renal inflammation was added as a
pathomechanism of acute oxalosis (Mulay et al, JCI 2013) as well as nephro-/urolithiasis
(Knauf et al, KI 2013). As TNF receptor (TNF-R) signaling is a major mediator of
inflammation in several chronic kidney diseases (CKD), we speculated that TNF-Rs would
also drive the progression of nephrolithiasis-related CKD.

Methods: All in vivo experiments were approved by the local government authorities.
Immunohistochemistry, WB, RT-PCR and atomic force microscopy (AFM) were used for
data analysis.

Results: We observed that kidney immunostaining of humans and mice with
hyperoxaluria-related CKD displayed strong tubular positivity for TNF-oa, TNF-R1 and
TNF-R2, which was absent in healthy kidneys. WB and mRNA expression analyses were
consistent in mice kidneys. To test our hypothesis we fed an oxalate-rich diet to wild
type (WT) mice or mice deficient for Tnfrl, Tnfi2 or Tnfrl/2. Oxalate feeding induced
CaOx nephrolithiasis and progressive CKD in WT mice. Surprisingly, KO mice showed
absolutely no intrarenal CaOx crystal deposits, as revealed by computed tomography as
well as kidney immunostainings for CaOx, despite comparable hyperoxaluria and urinary
calcium concentrations to WT mice. Further, we measured the adhesion forces between
tubular epithelial cells and CaOx crystals by atomic force microscopy. We observed that lack
of TNFR1/2 impairs CaOx crystal adhesion to the tubular epithelial cell surface. However,
in an independent experiment we did not see any direct binding of CaOx crystals to the
soluble TNF-R1-IgG fusion protein. Instead, we observed that TNF-R signaling is indeed
required for inducing the expression of known crystal adhesion molecules viz. osteopontin,
CD44, annexin II on tubular epithelial cells in vitro and in vivo.

Conclusions: We conclude that TNF-Rs are essential mediators of CaOx crystal
adhesion at the luminal membrane of renal tubules as a fundamental mechanism of oxalate
nephropathy.

SA-ORO075

Critical Role of Toll-Like Receptor 4 in Crystal-Induced Inflammation

and Renal Failure Venkata Surya Narayana Murty Darisipudi,' Christoph
Daniel,? John R. Asplin,® Ignacio Granja,’ Kerstin U. Amann,? Kai-Uwe Eckardt,'
Peter S. Aronson,* Felix Knauf.'* 'Dept of Nephrology und Hypertension,
Universitdtsklinikum Erlangen, Erlangen, Bavaria, Germany, *Dept of
Nephropathology, Univ Erlangen, Erlangen, Bavaria, Germany, 3Litholink
Corporation, Chicago, IL; “Dept of Internal Medicine, Yale Univ School of
Medicine, New Haven, CT.

Background: Crystal-induced inflammation is a serious condition associated with
chronic kidney disease. We have recently demonstrated that progressive renal failure in
oxalate crystal nephropathy results from NLRP3-mediated inflammation. Since interactions
between NLRP3 and Toll-like receptors (TLRs) have been described, we examined the role
of TLRs to identify early molecular mechanisms initiating crystal-induced renal failure.

Methods: We evaluated the expression of TLRs in renal sections of mice and humans
with crystal-induced renal failure. Age- and gender-matched wild-type and Tlr4-null
mice were placed on a high soluble oxalate diet and monitored for progression of renal
failure longitudinally by measuring plasma creatinine via retroorbital blood collections,
and animals were monitored for mortality. Urine oxalate levels were measured and renal
histology examined for crystal deposition, tubular damage and macrophage infiltration
using F4/80 staining.

Results: Crystal-induced renal damage was observed to upregulate TLR4 expression in
renal tubule epithelial cells and interstitium in mice and humans with oxalate nephropathy.
Tlr4-null mice demonstrated reduced crystal deposition, tubular damage and inflammation
on renal histology despite identical urinary oxalate excretion as compared to wild-type mice.
Moreover, TIr4-null mice were completely protected from the progressive renal failure that
was associated with 100% mortality in wild-type mice.

Conclusions: Taken together, these findings highlight the importance of TLR4 as a
critical mediator of crystal-induced inflammation and progressive renal failure. Blocking
TLR4 with neutralizing antibodies/inhibitors may represent a therapeutic approach to treat
patients suffering from crystal-induced inflammatory kidney disease.

SA-ORO076

ALLN-177 Oral Enzyme Therapy Reduces Urinary Oxalate in Patients with
Secondary Hyperoxaluria (2° HO) and Recurrent Kidney Stones: Results of
a Phase 2 Study Gyan Pareek,' James E. Lingeman,? Zeph Okeke,* Linda H.
Easter,* Danica Grujic,” Craig B. Langman,® Jennifer Nezzer,” Lee Brettman.’
'Miriam Hospital, Brown Univ; *IU Health Methodist; *North Shore L1J; *Allena
Conslt; “Allena; ‘"NWU, "PRG.

Background: (2°HO) can lead to kidney stones (KS) and oxalate nephropathy which
can result from excess absorption of dietery oxalate of an unknown cause idiopathic
hyperoxaluria (IH), or in patients with enteric hyperoxaluria (EH). Presently there are no
pharmacological therapies (Rx) to reduce 2°HO. ALLN-177 is an orally-administered,
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oxalate-degrading enzyme Rx that significantly reduced oxalate excretion shown in a
previous Phase 1 study. Objective: To test the efficacy and safety of ALLN-177 in patients
with 2°HO and a history of recurrent calcium oxalate KS.

Methods: 16 male and female patients with KS within the last 2y (5 EH and 11 IH),
were enrolled in a multi-center, open-label, single arm study. Patients continued their regular
diets and medical Rx (8/16 subjects had thiazides, K-citrate, or calcium supplements). The
study had a 35d screening period, a 3d baseline, a 4d ALLN-177 Rx (7,500 u/meal TID)
and a 4d follow up. 8x24h urines were collected. Safety assessments and 24h dietary recalls
(DR) were performed. The 1° endpoint was the per subject change in mean 24h urinary
oxalate (Uox) from baseline to ALLN-177 Rx.

Results: Mean baseline Uox (SD) for all subjects was 77.7 (55.9) mg/d and during 4
days of ALLN-177 Rx, it was reduced 14mg to 63.7 (40.2) mg/d, p=0.0084. Mean daily
dietary oxalate, calcium and fluid intakes based on DR were 200, 199, 840 mg and 3.4 L,
respectively and did not differ by study period. Mean baseline Uox for EH and TH were
110.5(82.9) vs. 62.7(33.8) mg/d, while the reduction on ALLN-177 Rx was 22.0 (26.6)
vs 10.2 (13.3) mg/d, respectively. The CaOx relative urinary supersaturation index was
reduced from 11.6 to 8.8, with 95% CI of [-4.9, -0.78]. This difference was driven by
oxalate reduction, but not any other urinary parameters. ALLN-177 was well tolerated,
and no safety issues were noted.

Conclusions: In this Phase 2 study, ALLN-177 significantly reduced urinary oxalate
excretion and supersaturation index.

Funding: Pharmaceutical Company Support - Allena

SA-ORO077

Diet-Dependent Net Acid Load, Protein Intake, and Risk of Incident
Kidney Stones Pietro Manuel Ferraro,"? Ernest [. Mandel,> Gary C. Curhan,?
Giovanni Gambaro,' Eric N. Taylor.> 'Div of Nephrology, Catholic Univ of
the Sacred Heart, Rome, Italy,; *Channing Div of Network Medicine, Harvard
Medical School, Boston.

Background: Higher dietary acid load and protein intake may increase risk of
kidney stones (KS). However, associations between net acid load and stone risk have not
been explored in population-based studies, and it is not known whether stone risk varies
according to protein type.

Methods: We prospectively examined the association between estimated net
endogenous acid production (NEAP), protein intake (vegetable [VP], dairy [DP] and
animal non-dairy [AP]) and risk of incident KS in three large ongoing cohorts, the Health
Professionals Follow-up Study (n=42,919 men), Nurses” Health Study I (n=60,128 older
women), and Nurses’ Health Study II (n=90,629 younger women). We used Cox hazards
regression models to generate hazard ratios (HRs) adjusted for age, BMI, dietary, lifestyle,
and medical factors. We also analyzed multivariable associations between NEAP and 24-h
urine composition in >6,000 study participants.

Results: During 3,133,014 person-years of follow-up, there were 6,347 incident KS.
There was a significant association between NEAP and KS risk in all cohorts (pooled HR
for highest vs lowest quintile 1.41, 95% CI 1.16, 1.72; p-value for trend < 0.001). There
was no association between VP intake and risk of KS. There was a significant association
between AP intake and risk of KS in HPFS (HR 1.14, 95% C1 0.97, 1.35; p-value for trend
=0.04) and NHS I (HR 1.23, 95% CT 1.01, 1.49; p-value trend = 0.05) but not in NHS II.
There was no association between DP and risk except in NHS II, where the HR was 0.83,
95% CI 0.72, 0.95; p-value trend =0.003. After multivariable adjustment, participants in
the highest compared with lowest quintile of NEAP had 85 mg/d less urine citrate, 0.18
lower urine pH, 177 mL/d less urine volume, and higher urine supersaturations with respect
to calcium oxalate and uric acid (all p-values < 0.001).

Conclusions: In 3 large cohorts, higher NEAP is associated with higher risk of KS,
as well as lower urine citrate and pH. In contrast with AP, VP and DP are not associated
with higher risk of KS.

Funding: Other NIH Support - NIH grants DK094910, DK91417, CA186107,
CA176726 and CA167552

SA-ORO078

Urologic Interventions for Urolithiasis and Risk of Incident Hypertension
and Chronic Kidney Disease: A Population-Based Cohort Study
Michelle Denburg,"? Thomas Jemielita,> Gregory Edward Tasian,'? Kevin
Haynes,? Phillip Mucksavage,” Justine Shults,'? Lawrence A. Copelovitch.'?
'The Children’s Hospital of Philadelphia, *Perelman School of Medicine, Univ
of Pennsylvania.

Background: We sought to determine if among individuals with urolithiasis,
extracorporeal shock wave lithotripsy (ESWL) and ureteroscopy (URS) are associated
with a higher risk of incident hypertension (HTN) and/or chronic kidney disease (CKD).

Methods: A population-based retrospective cohort study using The Health
Improvement Network comprised 11,570 participants (pts) with incident urolithiasis and
127,464 pts without urolithiasis; pre-existing HTN and CKD were excluded. 1319 and
919 of urolithiasis pts had *1 ESWL or URS procedure, respectively. Median year for the
start of follow-up was 2006. Cox regression, adjusted for age, gender, diabetes, gout, and
calendar time, was used to estimate the hazard ratio (HR) for incident HTN and CKD
stage 3-5 in separate analyses.

Results: Over a median of 3.7 and 4.1 years, 1423 (12.3%) and 595 (5.1%) of
urolithiasis pts developed HTN and CKD, respectively. Urolithiasis was associated with a
HR for HTN of 1.42 (95% CI: 1.35, 1.51; p<0.001) and for CKD of 1.82 (95% CI: 1.67,
1.98; p <0.001). ESWL was associated with an increased risk of HTN with a HR of 1.34
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(95% CTI: 1.15, 1.57; p <0.001), while URS was not. When further stratified as ESWL to
the kidney or ureter, only ESWL to the kidney was independently associated with HTN
(HR 1.40, 95% CI: 1.19, 1.66; p <0.001).

Cumulative hazard for HTN according to procedure exposure
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ESWL - extracorporeal shock wave lithotripsy, URS - ureteroscopy

Neither ESWL nor URS was associated with incident CKD.

Conclusions: Given that urolithiasis itself was associated with a HR of 1.42 for
HTN, an individual who undergoes ESWL to the kidney can be expected to have a HR of
1.96 (95% CI: 1.67, 2.29; p <0.001) compared to an individual without urolithiasis. We
recommend judicious use of ESWL if a calculus is asymptomatic or URS is a viable option.

Funding: NIDDK Support

SA-ORO079

Anti-MicroRNA-21 Oligonucleotides Prevent Renal Fibrosis Progression
by Blocking the Auto-Regulatory Loop of miR-21/PDCD4/AP-1 During
Myofibroblasts Activation Qi Sun, Junwei Yang. Center for Kidney Disease,
Second Affiliated Hospital, Nanjing Medical Univ, Nanjing, Jiangsu, China.

Background: Renal fibrosis is a final common pathway of chronic kidney injury. During
the injury, the resident fibroblasts are stimulated and trans-differentiated into myofibroblasts,
which produce a large amount of extracellular matrix (ECM) components and ultimately lead
to the loss of kidney function. Sustained activation of myofibroblasts is considered to play
a key role in perpetuating renal fibrosis, but the driving force of myofibroblasts activation
is only partially understood. Aberrant expression of miRNAs is associated with numerous
pathologic processes including renal injury. To date, some investigations have identified
specific overexpression of miR-21 in the progression of kidney fibrosis. Nevertheless, the
precise role of miR-21 in myofibroblasts activation remains largely unknown.

Methods: To understand the role of miR-21 in the progression of kidney fibrosis,
microarray and quantitative real-time PCR analysis were performed to examine the
expression level of miR-21 in unilateral ureteral obstruction (UUO)-injured mice. Then,
mice were administered with control or antagomir-21 before or during surgery by tail
vein injection, to determine whether blocking miR-21 in kidneys affects UUO-induced
renal fibrosis.

Results: In this study, we identified miR-21 was instantly up-regulated after TGF-bl
stimulation, and maintained itself at constant high levels by employing a microRNA-21/
programmed cell death protein 4/activation protein-1 (miR-21/ PDCD4/ AP-1) auto-
regulatory loop during myofibroblasts activation. The persistent up-regulated miR-21
depressed Smad7 and PTEN expression and eventually enhanced TGF-b1/Smad pathway
to promote fibrosis progression. More importantly, we found miR-21 sequestration in mouse
kidneys attenuated UUO-induced renal fibrosis.

Conclusions: Altogether, these data suggest that miR-21 is a main driving force of
myofibroblasts activation and keeps its high expression level by an auto-regulatory loop
of miR-21/PDCD4/AP-1. Targeting this aberrantly activated feedback loop may provide
new therapeutic strategy in treating fibrotic kidneys.

Funding: Government Support - Non-U.S.

SA-OR080

Silencing of MicroRNA-132 Reduces Renal Fibrosis by Selectively
Inhibiting Myofibroblast Proliferation Roel Bijkerk,'? Ruben de Bruin,'
Coen van Solingen,' Janine van Gils,' Jacques Duijs,' Eric P. van der Veer,' Ton
J. Rabelink,' Benjamin D. Humphreys,> Anton Jan Van Zonneveld.! 'Dept of
Nephrology and Einthoven Laboratory for Experimental Vascular Medicine,
Leiden Univ Medical Center, Leiden, Netherlands; *Renal Div, Brigham &
Women's Hospital and Harvard Medical School, Boston.

Background: Chronic kidney disease is associated with progressive renal fibrosis.
Lineage analysis has shown that FoxD1-derivative perivascular cells give rise to the majority
of 0-SMA positive myofibroblasts during renal fibrosis. We sought to identify pericytic
microRNAs that could serve as a target to decrease myofibroblast formation.
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Methods: To that end, we induced kidney fibrosis in FoxD1-GC;Z/Red-mice by
unilateral ureteral obstruction (UUO) followed by FACS sorting of dsRed-positive FoxD1-
derivative cells and profiled for differentially expressed miRNAs.

Results: MiR-132 expression selectively increased 21-fold during pericyte-to-
myofibroblast formation whereas miR-132 was only 2.5-fold upregulated in total kidney
lysates (both in UUO and ischemia-reperfusion injury). Antagomir-induced miR-132
silencing in the UUO model resulted in 35% decreased collagen deposition and decreased
tubular apoptosis. Immunohistochemistry, Western blot and qRT-PCR analyses confirmed a
similar decrease in a-SMA positive cells. Pathway analysis of differential gene expression
in myofibroblasts identified a rate-limiting role for miR-132 in myofibroblast proliferation
that was confirmed by in vitro studies with cultured fibroblasts. Indeed, UUO kidneys
of antagomir-132 treated mice displayed a significant reduction in proliferating, ki67*
myofibroblasts. Interestingly, this reduction in proliferation was selective for the interstitial
compartment and did not impair the reparative proliferation of tubular epithelial cells, as
evidenced by increased numbers of ki67+ epithelial cells, as well as increased (p-)RB1 and
Cyclin-A and decreased RASA1 and p21 levels in total kidney lysates.

Conclusions: Taken together, silencing miR-132 counteracts the progression of renal
fibrosis by selectively decreasing myofibroblast proliferation and could potentially serve
as a novel antifibrotic therapy.

SA-OR081

Characterizing the Molecular Identity of Pathogenic Fibroblasts Using
Single Cell RNAseq Yongen Chang,' Kai-Hui Sun,' [an Driver,> Andrew J.
King,* Meagan Fricano,* Jason Rock,? Nilgun Reed,! Dean Sheppard.! 'Dept
of Medicine, Univ of California San Francisco, San Francisco, CA; *Dept of
Anatomy, Univ of California San Francisco, San Francisco, CA; *Abbvie Inc.,
Chicago, IL.

Background: Fibroblasts are the main effectors of organ fibrosis but their molecular
identity is poorly understood. Using Collal-GFP mice, we isolated pathogenic fibroblasts
from 3 fibrotic organs and performed single cell RNAseq analysis.

Methods: We induced fibrosis in the kidney (unilateral ureteral obstruction), lung
(intratracheal bleomycin) and liver (carbon tetrachloride injections). With fluorescence-
activated cell sorting, we isolated collagen-expressing GFP positive cells from each organ.
Single cell cDNA was obtained via a fluidic system and libraries generated and sequenced.
We performed hierarchical clustering (HC) analysis, principal component analysis (PCA)
and targeted correlation assays on RNAseq data.

Results: We analyzed 130 kidney cells, 160 lung cells and 177 liver cells. HC and PCA
analysis revealed 3 distinct groups of fibroblasts in fibrotic kidney and lung. Group 1 express
high levels of collagen 1 and a set of fibroblast-related genes. Group 2 express low levels
of collagen 1 and leukocyte markers. Group 3 express intermediate levels of collagen 1 as
well as fibroblast-related genes and leukocyte markers. This group may represent circulated
fibrocytes. In contrast, collagen-expressing cells in the liver are a mostly homogeneous
population that differs substantially in gene expression from those of the lung and kidney.
By correlation assays, we found 63 genes that highly correlate with collal in renal, lung
and liver fibroblasts. Some of these are known fibroblast-related genes but many are novel.

Conclusions: We characterized the molecular diversity of fibroblasts in 3 fibrotic
organs. While pathogenic fibroblasts from the kidney, lung and, less so, liver share a core
identity, they also each express a unique set of genes. This study may yield new biomarkers
and therapeutic targets for treating fibrosis.

Funding: Pharmaceutical Company Support - Abbvie Inc., Private Foundation
Support

SA-OR082

Persistent Activation of Autophagy in Kidney Tubular Cells Promotes
Renal Interstitial Fibrosis During Unilateral Ureteral Obstruction
Man J. Livingston,'? Zheng Dong.'? 'Georgia Regents Univ, ?Charlie Norwood
VA Medical Center, Augusta, GA.

Background: Renal fibrosis is the final, common pathway of end stage renal disease.
Whether and how autophagy contributes to renal fibrosis remains largely unknown.

Methods: Using pharmacological and genetic inhibitory approaches, our study has
determined the regulation of renal interstitial fibrosis by autophagy in a mouse model
of unilateral ureteral obstruction (UUO) and in TGF-b1-treated proximal tubular cells.

Results: UUO led to renal interstitial fibrosis, which was associated with persistent
autophagy in kidney proximal tubules, as indicated by punctuate LC3 staining, LC3-II
accumulation, P62 degradation as well as autophagosome formation and maturation.
Pharmacological inhibitors of autophagy (chloroquine and 3-methyladenine) partially
suppressed interstitial fibrosis during UUO. The inhibitors also suppressed apoptosis in
renal tubules. Moreover, knockout of Atg7 specifically from kidney proximal tubules
(PT-Atg7 KO) not only blocked autophagy but also attenuated renal fibrosis. Proliferation
and activation of fibroblasts, as indicated by the expression of a-SMA and vimentin, was
inhibited in these mice, so was the accumulation of extracellular matrix components
including fibronectin and collagen fibrils. UUO induced 8.4% interstitial fibrosis in
wild-type kidneys after 4 days of obstruction, which was further increased to 13.5% by 1
week and 25% after 2 weeks. The fibrotic lesions were significantly reduced in PT-Atg7
KO kidneys at all three time points, with 4.5% for 4-day, 7.9% for 1-week and 15.2%
for 2-week respectively. UUO led to FGF2 expression in wild-type kidneys, which was
markedly reduced in PT-Atg7 KO mice. PT-Atg7 KO mice also showed significantly less
interstitial macrophage infiltration and tubular apoptosis. In cultured proximal tubular
cells, TGF-b1 induced autophagy and the accumulation of fibronectin and, inhibition of
autophagy suppressed fibronectin accumulation.
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Conclusions: Together, the results suggest that persistent activation of autophagy in
kidney proximal tubules promotes renal interstitial fibrosis by regulating tubular cell death,
interstitial inflammation, and the production of profibrotic cytokines.

Funding: NIDDK Support, Veterans Administration Support

SA-OR083

Macrophage Migration Inhibitory Factor Promotes Kidney Fibrosis in
ADPKD Xia Zhou,'? Li Chen,'? Dorien J.M. Peters,’ Mihaela Gadjeva,*
Xiaogang Li.'? !Internal Medicine; *Kidney Inst, Univ of Kansas Medical
Center, Kansas City, KS; *Leiden Univ Medical Center; Leiden, Netherlands,
*Harvard Medical School, Boston, MA.

Background: Macrophage migration inhibitory factor (MIF) is a pleotropic cytokine
that functions to induce cell proliferation, inhibit apoptosis and regulate the inflammation.
We found that MIF promoted renal cyst growth in different ADPKD mouse models (Chen
etal.,JCI,2015). Renal cyst progression is accompanied by tubulointerstitial fibrosis which
is associated with the renal function decline. However, whether MIF regulates fibrosis in
ADPKD remains unknown.

Methods: To understand the role of MIF in regulating renal fibrosis in vivo, we
generated Pkd 1" : MIF* mice.To explore the pathways mediated by MIF in regulating this
process, we treated renal epithelial cells and fibroblasts with MIF or MIF inhibitor, ISO-1.

Results: We found that knockout of MIF or inhibition of MIF with ISO-1 not only
delayed cyst growth but also decreased renal interstitial fibrosis as examinedby Trichrome
Masson staining, and decreased the expression of TGF, Col1A1 and Col3A1 mRNA as
analyzed by qRT-PCR in postnatal day 28 Pkd """ mice compared with age matched control
mice. We further found that knockout of MIF or inhibition of MIF with ISO-1 decreased
the phosphorylation and activation of ERK, Akt, S6 and Rb, which were associated with
the fibroblast activation and fibrosis development in human diseases, in kidneys of Pkd1
mutant mice whereas fibroblasts treated with MIF induced the phosphorylation of ERK,
Akt, S6 and Rb. In addition, MIF treatment induced the expression of 1) TGFf in mouse
IMCD3 cells, 2) COL1A1 and COL3A1 in mouse fibroblasts (NIH3T3), and 3) TGFp,
COL3A1 and fibronectin in rat kidney interstitial fibroblasts (NRF-49F). The expression
of TGFp, COL1A1, COL3A1 and fibronectin induced with or without MIF in the above
cells could be inhibited or decreased by the treatment with ISO-1.

Conclusions: MIF activates the renal fibroblasts and promotes renal interstitial fibrosis
in ADPKD, which may be mediated by TGF, ERK, mTOR and Rb signaling pathways.
Targeting MIF may be a viable new therapy for ADPKD.

Funding: NIDDK Support

SA-OR084

HGF/c-met Signaling in Macrophages Attenuates Kidney Fibrosis by
Regulating Matrix Remodeling and Turnover Haiyan Fu,' Dong Zhou,'
Liangxiang Xiao,' Roderick J. Tan,? Youhua Liu.! ‘Dept of Pathology, Univ of
Pittsburgh, Pittsburgh, PA; *Dept of Medicine, Univ of Pittsburgh, Pittsburgh,
PA.

Background: Kidney fibrosis results from an excessive accumulation and deposition of
extracellular matrix (ECM). This is mainly due to an imbalance between matrix synthesis
and degradation. While significant progress has been made recently on identifying the
matrix-producing cells and elucidating how they are regulated, relatively little is known
about the mechanism controlling matrix degradation and turnover.

Methods: We generated hepatocyte growth factor (HGF) receptor c-met conditional
knockout mice in which c-met was deleted specifically in myeloid cells including
macrophages (Mac-c-met-/-). MIce were then subjected to renal unilateral ischemia/
reperfusion injury (UIRI) or unilateral ureteral obstruction (UUO), respectively. Cultured
bone-marrow-derived macrophages were also used.

Results: Mice with macrophage-specific ablation of c-met were phenotypically normal.
We found that at different time points (3, 7 and 14 days) after UUO, there was no difference
in the mRNA levels of major fibrosis-related genes such as a-SMA, collagen I, collagen
11T and fibronectin in the kidneys between Mac-c-met-/- and control mice, suggesting that
HGF signaling in macrophages does not affect matrix synthesis. However, kidney fibrotic
lesions as assessed by Masson’s-Trichrome staining were more profound in Mac-c-met-/-
mice than controls. Comparable results were obtained after analysis of matrix proteins by
Western blot. Similarly, in UIRI model, loss of c-met in macrophage significantly aggravated
renal lesions at 10 days, with elevated serum creatinine and increased deposition of matrix
proteins, whereas renal mnRNA expression of major matrix genes was not changed. In vivo,
increased deposition of ECM was closely associated with the down-regulation of tissue-type
plasminogen activator (tPA) in Mac-c-met-/- kidneys. In vitro, HGF induced tPA, uPA and
MMP-12 expression in cultured bone marrow-derived macrophages.

Conclusions: These results suggested that HGF/c-met signaling in macrophages plays
a critical role in reducing kidney fibrosis by promoting matrix degradation and turnover.

Funding: NIDDK Support
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SA-ORO085

The Hippo-Salvador Signaling Pathway Regulates Renal Tubulointerstitial
Fibrosis Yong kyun Kim,' Sun-ah Nam,? Wan-Young Kim,? Arum Choi,? Yumi
Kim,?Jin Kim.? 'Dept of Internal Medicine, Medical College, The Catholic Univ
of Korea, Seoul, Korea, *Dept of Anatomy and Cell Death Disease Research
Center, College of Medicine, The Catholic Univ of Korea, Seoul, Korea.

Background: Renal tubulointerstitial fibrosis (TIF) is the final common pathway
of various renal injuries. The mammalian Hippo-Salvador signaling pathway is a highly
conserved kinase cascade that regulates contact inhibition, cell proliferation, organ size
control, tissue regeneration and tumorinogenesis. The expression pattern and the role of
Hippo-Salvador signaling pathway on development of renal TIF remain unknown. Here,
we reported that activation of Hippo-Salvador pathway in tubular epithelial cell (TEC) in
patients and in mouse model of TIF plays a role in TIF development.

Methods: The expression of Hippo-Salvador pathway including WW45, Mst1/2,
Lats1/2, YAP/TAZ were examined . TEC-specific WW45 knockout mice (WW45%¥
flox: K sp-Cre') were generated for in vivo experiments and Hippo-Salvador pathway were
knock-downed or overexpressed in HK2 cells. Unilateral ureteral obstruction (UUO) was
used for in vivo model and TGF- B treatment was used for in vitro model of renal fibrosis.

Results: Expression of WW45 (a homolog of Drosophilia Salvador and adaptor
for the Hippo kinase) and TAZ (transcriptional coactivator with PDZ binding motif, a
WW-domain transcriptional regulator) were increased after UUO in mice and in TEC in
patients with CKD. In vivo, TEC-specific WW45 deletion enhanced renal TIF after UUO.
TEC-specific WW45 deletion enhanced apoptosis and proliferation of TECs after UUO.
The expression of TAZ was increased in the kidneys of WW45-deficeint mice after UUO.
In Vitro, WW45 deletion induced EMT by TGF-p treatment. WW45 deficiency enhances
TGEF-p signaling by the interaction of TAZ with Smads.WW45 deficiency also increases
activated B-catenin dependent on TAZ.

Conclusions: Our data showed that Hippo-Salvador pathway regulate renal TIF and
EMT through TGF-B/Smad and Wnt/B-catenin signaling. Our experiments suggest that
Hippo-Salvador pathway is a new mechanism in the pathogenesis of TIF development and
indicate that regulation of Hippo signaling pathway may be a therapeutic target to reduce TIF.

SA-OR086

Cytosine Methylation Levels Determine Regeneration versus Fibrosis After
Injury Kiriti Gaur, Ae Seo Deok Park, Frank S. Chinga, Katalin Susztak. Renal
Electrolyte and Hypertension Div, Univ of Pennsylvania.

Background: Cytosine methylation is an epigenetic mark that regulates gene
expression, whereby increased methylation of promoter regions inhibits gene transcription
by interfering with transcription factor binding. We previously showed that human CKD and
DKD samples have differences in cytosine methylation levels. We hypothesize that these
cytosine methylation differences are functionally important in the pathophysiology of CKD.
The ten-cleven translocation (TET) family of proteins, regulate DNA methylation status
by oxidizing 5-methylcytosine (mC) to 5-hydroxymethylcytosine (ShmC). In the absence
of TET2, there is increased cytosine methylation and decreased hydroxymethylation. Here
we examined the functional role of tubular epithelial cell (TEC) methylation levels in vivo
by deleting TET2 in TECs.

Methods: TET2%¥*and Cadherin 16 Cre mice were crossed to generate animals with
renal tubular epithelial cell deletion of TET2. Kidney injury was induced by administering
folic acid intraperitoneally at 6 weeks of age, at a dose of 250mg/kg of body weight and
sacrificed 1 or 12 weeks later. Mouse kidneys and primary epithelial cells were analyzed
by quantitative RT-PCR, and immunohistochemistry to examine fibrotic changes.

Results: Mice with TEC specific deletion of TET2 appeared histologically normal.
We hypothesize that this may be due to the low turnover rate of tubule cells in the kidney.
Acute kidney injury and regeneration was induced through administration of folic-acid.
Twelve weeks after folate administration control animals almost recovered, while fibrosis
appeared more even severe in mice with TEC specific deletion of TET2. These TET2 null
mice also had increased expression of collagen, activated myofibroblast and inflammatory
markers. We believe that fibrosis developed as a secondary consequence of impaired
epithelial cell differentiation, as TET2-deficient TECs remained undifferentiated and yet
continued to proliferate.

Conclusions: TET2 is an epigenetic director of renal epithelial repair following injury.
Increased TEC cytosine methylation levels interfere with epithelial cell differentiation and
directs cells into a profibrotic phenotype.

Funding: NIDDK Support
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Roles of CCN2 and Caspase Activities in Tubular Epithelial Cells Involved
in AKI Transition to CKD Takeru Kusano, Tsutomu Inoue, Hirokazu Okada.
Saitama Medical Univ, [ruma-gun, Saitama, Japan.

Background: In AKI, severely injured tubular epithelial cells (TEC) are destined to be
removed by apoptosis while a small part of them survive and transform, which then facilitate
interstitial fibrosis (IF).(Nat Med 16;535, 2010) We previously reported that CCN2 and
caspase activities in TEC are important for IF in CKD models.(JASN 16,133, 2005, Clin
Exp Nephrol (in press)) In this study, we investigate possible linkages between AKI and
CKD, focusing especially on roles of CCN2 and caspase activities in TEC.

Methods: CCN2-haploinsufficiency mice (CCN2%-), mice transgenic for baculovirus
pan-caspase inhibitor p35 gene in a nonexpression state (p35), and mice carrying Cre
recombinase under the control of proximal tubule-specific g-glutamyltransferase promoter
(g-GT.Cre) are used for generation of following mice; g-GT.Cre:p35, p35 is expressed in
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TEC; g-GT.Cre:CCN2%-, CCN2 expression is defected in TEC; g-GT.Cre:p35:CCN2%-,
defective CCN2 with p35 expression in TEC; and CCN2%- as the control. We performed 1
hour ischemia and reperfusion injury (IRI) on these 4 groups of mice and evaluated renal
fibrosis on day 14.

Results: The mRNA levels of collagen I (Coll),fibronectin EIIIA (FN) and TGF-bl
were significantly lower in g-GT.Cre:CCN2%" mice than the control mice (Coll: 7.26+0.62
vs. 63.5£16.7, FN: 1.29+0.18 vs. 9.96+2.83, TGF-b1: 0.83+0.12 vs. 4.35+0.98)(p<0.05).
The fibrosis area% in Masson trichrome stain was significantly narrower in g-GT.
Cre:CCN2%-mice than the control mice (7.46+1.36% vs. 34.843.16%)(p<0.05). In the
comparison between g-GT.Cre:p35CCN2%- and g-GT.Cre:CCN2%" mice, the fibrosis
area% was significantly wider in g-GT.Cre:p35CCN2%" mice (16.4+2.12 vs. 7.26+0.62)
(p<0.05). We also revealed that the number of phosphorylated histone H3-positive TEC
were significantly higher in g-GT.Cre:p35CCN2% mice.

Conclusions: In conclusion, CCN2 expressed in TEC promotes IF, a typical feature
of CKD, following IRI in the post-AKI kidney. Furthermore, it appears that TEC escaped
from caspase activities after IRI exacerbate IF irrespectively of CCN2. Thus, caspase
activities and CCN2 in TEC are likely involved in AKI transition to CKD in the opposite
direction, at least after IRI.

SA-OR088

Repeated Minor AKI Accelerates Renal Fibrosis and Dysfunction in
Klotho Deficit Mice Ken Tsuchiya, Hidekazu Sugiura, Miki Nishida, Kenichi
Akiyama, Kosaku Nitta. Dept of Medicine 1V, Tokyo Women's Medical Univ,
Shinjuku-ku, Tokyo, Japan.

Background: It has been recognized that AKI and CKD are not independent disease
but integrated syndrome in which there is bidirectional nature of the relationship between
them. Especially, frequent occurrence of minor AKI induces acceleration to advancing to
the CKD. On the other hand, Klotho protein is one of the key modulator in the preceding
the CKD, during which expression of Klotho is markedly suppressed in CKD. Acceleration
of renal fibrosis is a basic pathophysiology for progression of CKD, and previously, we
showed that the renal interstitial fibrosis was severer in the &/ (+/-) mice than those in the
wild-type mice by ureteral obstruction procedure. So, we hypothesized that kidney with
reduced Kltoho expression was more vulnerable to minor or repeated stress during the
progression of CKD pathophysiology.

Methods: We explored the effects of repeated minor AKI on the kidney in the rodent
model of reduce Klotho expression. Minor AKI was induced by short time clamping of
renal artery, once a week for 3 weeks in &/ (-/+) and wild type mice. Serum creatinine
level was measured and the expression levels of fibrosis related marker, such alpha SMA,
MCP-1etc., by immunostining and RT-PCR was assessed. Internal expression of Klotho
was modified by gene delivery.

Results: Frequent AKI reduced the renal function much more (70% higher in Cr) in /
(-/+) mice than wild type mice. Klotho expression quickly diminished after each ischemic
maneuver. The expression of fibrotic markers increased (2.2 folds) in the kidney comparing
with wild type kidney. The reduction of renal function and tissue damage was attenuated
by Klotho gene delivery. Preliminary, gene screening suggested more down regulation of
heat shock protein and ATF by AKI accumulation in &/ (-/+) mouse kidney.

Conclusions: It is likely that reduction of Klotho levels in the kidney, such as in aging
or CKD, is a risk factor for accelerating the progression of CKD, resulting in sensitive
status to various kinds and frequency of renal damage, and upregulation of the Klotho may
attenuate advancing the kidney dysfunction, which is one possible strategies for preventing
the final pathway to the ESRD.

Funding: Government Support - Non-U.S.
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Global Prevalence of Protein-Energy Wasting (PEW) in Kidney Disease:
Systematic Review and Meta-Analysis of Contemporary Cohort Studies
by the International Society of Renal Nutrition and Metabolism (ISRNM)
Juan Jesus Carrero,' Csaba P. Kovesdy,” Miklos Zsolt Molnar.? 'Karolinska Inst,
Stockholm, Sweden, *Univ of Tennessee Health Science Center, Memphis, TN.

Background: PEW is a common complication in kidney disease, but its prevalence is
poorly defined. To increase awareness on the commonness of PEW, we performed a meta-
analysis of its global prevalence throughout the kidney disease spectrum.

Methods: We performed a systematic review and meta-analysis of contemporary
cohort studies including >50 patients with kidney disease and reporting on PEW prevalence
by either subjective global assessment (SGA) or malnutrition-inflammation score (MIS).
Searches were restricted to Jan 2000-Nov 2014. Data was reviewed throughout different
kidney disease strata (acute kidney injury [AKI], pediatric chronic kidney disease [CKD],
non-dialyzed CKD 3-5, dialysis and renal transplant [Tx]). Because PEW may reflect
underlying country-specific malnutrition, studies including dialysis patients were analyzed
after clustering by their countries’ Gross National Income (GNI).

Results: No studies including pediatric patients fulfilled the inclusion criteria for meta-
analysis. The PEW meta-prevalence of the rest of kidney disease strata is summarized in
the table, along with number of patients and studies. In studies including dialysis patients,
PEW prevalence increased considerably across worsening GNI clusters, being consistently
higher in peritoneal dialysis (PD) as compared to hemodialysis (HD) patients.
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N° of o . PEW Prevalence
Stratum studies N° of patients (95% CI)

AKI 4 387 63% (58-67)

non-dialyzed CKD 3-5 12 2682 21% (19-22)

Tx patients 2 1067 30% (28-33)
Lo 5920 o

Dialysis, ) 64 3339 in HD 35% (34-46)

high-income countries 2581 in PD 41% (40-43)

Dialysis, 8923 42% (41-44)
. . . 53 5844 in HD o

upper middle-income countries 3079 in PD 50% (49-52)

Dialysis, 3 22; in HD 62% (58-66)

low-income countries 299 in PD 74% (69-78)

Conclusions: PEW is common across the entire spectrum of kidney diseases, but it
exhibits the highest prevalence among dialysis and AKI patients. Its commonness, together
with its well-documented impact on patient outcomes, deserves increased medical attention.

SA-OR090

A Novel Deleterious Role for Dietary Salt-Sugar Interplay in Metabolic
Syndrome and Elevated Blood Pressure in Mice Miguel A. Lanaspa,
Christina Cicerchi, Ana Andres-hernando, Carlos Alberto Roncal-jimenez,
Takuji Ishimoto, Richard J. Johnson. Univ of Colorado Denver, Aurora, CO.

Background: High amounts and chronic salt intake are important risk factors for the
development and progression of hypertension. Our group has described that also sugars,
and in particular fructose, contribute to the pathogenesis of elevated blood pressure thus
suggesting a potential interplay between both dietary components in hypertension and
metabolic syndrome. Consistently, increased sodium excretion is observed in obese
people. Here, we aim to determine whether dietary salt can play a deleterious role in the
pathogenesis of other features of metabolic syndrome besides hypertension and if it is
related to sugar metabolism.

Methods: Wild type and fructokinase deficient mice —that cannot metabolize sugar and
fructose- were exposed to 1% salt in drinking water for 30 weeks and features of metabolic
syndrome including elevated blood pressure, fatty liver, insulin resistance, leptin resistance
and weight gain were determined.

Results: Exposure of mice to salt induced the hypertonic activation of aldose reductase
and the endogenous production of fructose in liver, pancreas and fat. Consistent with
increased fructose production and metabolism in these tissues, wild type but not fructokinase
deficient mice demonstrated significantly higher fat deposition, fatty liver and blood pressure
compared to controls. Furthermore, salt intake in wild type mice induced a significant
increase in insulin resistance as determined by oral glucose and insulin tolerance test,
hyperleptinemia, hypothalamic leptin resistance, increased food intake and body weight
gain compared to fructokinase deficient mice.

Conclusions: Our study indicates that dietary salt can induce multiple features of
metabolic syndrome besides high blood pressure. It also suggests interplay between salt
and sugar in which salt will induce the endogenous production of fructose . The metabolism
of endogenous fructose by fructokinase would be the underlying factor for salt-induced
metabolic syndrome in mice. Thus, blockade of fructokinase could be a novel therapeutic
approach for the prevention and treatment of hypertension and metabolic syndrome.

Funding: NIDDK Support
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Sodium Chloride Promotes Tissue Inflammation via Osmotic Stimuli in
Subtotal Nephrectomized Mice Fumiko Sakata,' Yasuhiko Ito,! Masashi
Mizuno,' Yasuhiro Suzuki,' Takeshi Terabayashi,' Takako Tomita,' Mitsuhiro
Tawada,' Shoichi Maruyama,' Enyu Imai,? Yoshifumi Takei,' Seiichi Matsuo.!
'Nephrology and Biochemistry, Nagoya Univ, Nagoya, Japan; *Nephrology,
Nakayamadera Imai Clinic, Takarazuka, Japan.

Background: Chronic inflammation is prevalent in patients with end-stage renal
disease, but the precise mechanisms remain unclear. Sodium that is reportedly stored in
tissues after high salt intake induces lymphangiogenesis and autoimmune diseases via
osmotic stimuli. We studied the effects and mechanisms of high salt loading on tissues and
systemic inflammation (with a focus on macrophage infiltration) in sub-total nephrectomized
(5/6Nx) mice and in cultured cells.

Methods: Mice underwent 5/6Nx or sham surgery (Sham), and were provided with
either tap water (Water) or 1% NaCl (NaCl) for four weeks. Inflammatory changes in
peritoneal wall, heart and paraaortic tissues were evaluated by immunohistochemistry,
Western blot, ELISA and quantitative PCR. Inhibition studies were performed in vivo
and in vitro.

Results: Significantly more macrophages infiltrated the peritoneal wall (p < 0.001),
heart (p < 0.05) and paraaortic tissues (p < 0.001) of sub-total nephrectomized mice with
salt loading (5/6Nx/NaCl) compared with 5/6Nx/Water. Tissue levels of IL-6, monocyte
chemotactic protein-1 (MCP-1) and tonicity-responsive enhancer binding protein (TonEBP)
were significantly increased in the peritoneal wall and heart of 5/6Nx/NaCl compared with
5/6Nx/Water. The administration of furosemide or tap water after NaCl for four weeks,
indicating reverse NaCl loading, reduced local macrophage infiltration associated with the
suppression of MCP-1 (p <0.05) and TonEBP mRNA (p <0.01). A high NaCl concentration
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in the culture media of mesothelial cells and cardiomyocytes induced MCP-1 protein, MCP-1
mRNA, serum- and glucocorticoid-inducible kinase 1 (Sgk1), and TonEBP mRNA, all of
which were suppressed by TonEBP siRNA and upregulated in 5/6Nx/NaCl. The induction
of MCP-1 by high salt did not involve Racl.

Conclusions: High salt intake enhances macrophage infiltration via the TonEBP-
MCP-1 pathway in association with inflammation, oxidative stress and Sgkl activation
during renal failure.

Funding: Government Support - Non-U.S.

SA-OR092

The Relationship of Chronic Kidney Disease Severity with Urine Sodium
Excretion Cheryl A. Anderson,! Amanda K. Leonberg-Yoo,? Joachim H. Ix,'
Mark J. Sarnak,? Lawrence J. Appel.® 'Univ of California San Diego, *Tufts
Medical Center; 3Johns Hopkins Medical Insts.

Background: In healthy individuals, the gold standard measurement for sodium intake
is 24-hour urine excretion. It is unknown whether chronic kidney disease (CKD) severity
affects this measurement. We aimed to evaluate whether sodium excretion differs by level of
glomerular filtration rate (GFR). We hypothesized that with increased CKD severity, 24-hr
urine excretion is reduced, possibly as a result of a greater fraction of sodium being excreted
by non-renal pathways (e.g. sweat or lower intestinal absorption) as kidney function declines.

Methods: Baseline data from the African American Study of Kidney Disease and
Hypertension (AASK) and the Modification of Diet in Renal Disease (MDRD) Study
were used to separately examine the relationship between GFR measured by iothalamate
clearance and 24-hour urine sodium excretion. Both studies recruited individuals with
reduced GFR. Urine sodium excretion was measured using a single 24-hour urine collection.
Linear regression models were adjusted for age, race, sex, and BMI.

Results: In AASK (n=1093) and MDRD (n=814), baseline mean(SD) age was
54.5(10.7) and 51.4 (12.4) years; mean(SD) for GFR (mL/min/1.73m2) was 46.8(14.1) and
33.5(12); and mean(SD) for sodium (g/day) was 3.7(2.0) and 3.5 (1.5); respectively. After
adjustment, each SD reduction in GFR was associated with a 0.24 g/day (p=0.002) lower
sodium excretion in AASK; and a 0.15 g/day (p=0.001) lower sodium excretion in MDRD.

Conclusions: Our findings challenge the existing paradigm that the amount of sodium
excreted in a 24-hour urine collection is roughly equivalent to intake in all persons. Further,
the association of reduced urine sodium excretion with advanced CKD may help explain
paradoxical risk relationships in studies that did not take into account concurrent kidney
function. Controlled balance studies in CKD patients are needed to confirm our findings.

Funding: NIDDK Support
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Lower Risk of ESRD Associated with DASH Diet in Adults with Moderate
CKD and Hypertension Tanushree Banerjee,' Deidra C. Crews,> Meda E.
Pavkov,’ Nilka Rios Burrows,? Jennifer L. Bragg-Gresham,* Rajiv Saran,* Neil
R. Powe.! 'UCSF; °>JHU, 3CDC; *U Michigan, Ann Arbor-

Background: Although the Dietary Approaches to Stop Hypertension (DASH) diet, rich
in fruits, vegetables, and plant derived protein, has been shown to reduce blood pressure in
individuals with normal and mildly impaired kidney function, it is not known whether the
DASH diet impacts CKD progression among patients with moderate CKD.

Methods: We determined a baseline diet adherence score (higher score=greater
adherence), consistent with DASH diet recommendations, using a 24-hour dietary recall
questionnaire in a cohort of 1,110 adults with moderate CKD (eGFR 30-59ml/min/1.73m?)
and hypertension from the National Health and Nutrition Examination Survey I1I (1988-
1994).We related this score to the development of ESRD ascertained over a median of
14.2 years of follow-up via linkage with the Medicare ESRD Registry. We examined
the association of baseline level of DASH diet adherence with ESRD after adjusting for
demographics, diabetes, eGFR, and albuminuria, while accounting for intervening mortality
events using the Fine-Gray competing risks method.

Results: A total of 267 (24.1%) participants developed ESRD. Baseline level of
adherence to the DASH diet was greater among older vs younger adults (57.9% vs 42.1%),
females vs males (60.4% vs 39.6%), and whites vs blacks (61.4% vs 18.3%); ¥ p<0.05.
Compared to quintile 5 (greatest DASH diet adherence score) there was a greater risk of
ESRD with lower adherence scores --for quintile 4: Relative Hazard [95% CI] = 1.1[0.8-
1.6], for quintile 3: 1.5[0.9-2.8], for quintile 2: 2.7[1.8-3.3] and for quintile 1 (lowest
adherence): 1.9[1.4-2.7] (p for trend =0.001). There was effect modification by the DASH
score quintiles and diabetes (p-interaction=0.03). The higher risk of ESRD with lower
adherence was present among participants with diabetes (2.5[1.4-4.6]) but not among
participants with no diabetes (0.7[0.4-1.4]).

Conclusions: Adherence to the DASH diet may lower the risk of progression to
ESRD in adults with moderate CKD and hypertension, particularly among persons with
diabetes. Our results provide evidence that the DASH diet may be beneficial for adults
with moderate CKD.

Funding: Other U.S. Government Support
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Normal Weight with Central Obesity Is Associated with the Highest Risk
of Coronary Artery Calcification in Chronic Kidney Disease Patients
Mi Jung Lee,' Shin-Wook Kang,' Curie Ahn,” Tae-Hyun Yoo." 'Dept of Internal
Medicine, Yonsei Univ College of Medicine, Seoul, Korea; *Dept of Internal
Medicine, Seoul National Univ, Seoul, Korea.

Background: In chronic kidney disease (CKD), body mass index (BMI) showed a
U-shaped association with cardiovascular (CV) risk. In contrast, central obesity was directly
associated with increased CV risk. This bi-directional relationship prompted us to evaluate
the CV risk assessed by coronary artery calcification (CAC) based on a combination of
BMI and waist-to-hip ratio (WHR) in CKD patients.

Methods: We included 1,217 CKD stage 1 to 5 patients who enrolled in the KoreaN
cohort study for Outcome in patients With Chronic Kidney Disease. Patients were divided
into 3 groups by BMI (normal, 18.5< to <23.0; overweight, £23.0 to <27.5; obese, >27.5
kg/m?) and were dichotomized by sex-specific median of WHR (0.92 in male; 0.88 in
female). CAC was defined as >10 Agatston using a multi-slice computed tomography.
Logistic regression analysis was used to assess the independent association of CAC with
BMI, WHR, and cross-categorization of BMI and WHR, respectively.

Results: CAC was observed in 500 patients (41.4%). Multivariate logistic regression
analysis indicated that BMI was not independently associated with CAC (per 1 kg/m?
increase, odds ratio [OR]=1.03, 95% confidence interval [CI]=0.98-1.08, P=0.24). However,
WHR showed an independent linear association with CAC (per 0.01 increase, OR=1.04,
95% CI=1.02-1.07, P<0.001). Furthermore, when patients were categorized into 6 groups
according to combination of BMI and WHR, normal BMI but increased WHR (OR=1.91,
95% CI=1.05-3.48, P=0.03) had the highest risk of CAC compared to others (normal BMI
with lower WHR, as reference; overweight with lower WHR, OR=1.46, 95% CI=0.93-
2.30, P=0.10; obese with lower WHR, OR=1.51, 95% CI=0.68-3.40, P=0.31; overweight
with increased WHR, OR=1.45, 95% CI=0.95-2.22, P=0.06; obese with increased WHR,
OR=1.49, 95% CI=0.88-2.53, P=0.14).

Conclusions: In CKD patients, normal weight with central obesity was associated
with the highest risk of CAC, suggesting that combining BMI and WHR could be more
helpful to stratify CV risk than BMI alone.

Funding: Government Support - Non-U.S.
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MicroRNA-27a Is Decreased in Skeletal Muscle During Atrophy and Is
Regulated by Calcineurin/NFAT Signaling: A Regulatory Mechanism for
Myostatin Expression Xiaonan H. Wang,' Russ Price,? Jill A. Rahnert,'
Matthew B. Hudson.! 'Medicine/Nephrology, Emory Univ, Atlanta, GA, *Atlanta
VAMC, Atlanta, GA.

Background: Muscle atrophy occurs in chronic conditions like chronic kidney disease
and diabetes. Production of myostatin by muscle plays a central role in the pathogenesis of
atrophy during these conditions and research has recently focused on understanding how
myostatin (MSTN) is controlled in muscle. MicroRNA-27a (miR-27a) can target MSTN
mRNA and decrease MSTN protein in muscle; however, the mechanism(s) that control the
level of miR-27a under atrophy-inducing conditions are unknown. The objective of our
study was to investigate how miR-27a is regulated during muscle atrophy.

Methods: Diabetes was induced in rats by a single IV injection of 125/mg streptozotocin
(STZ). Muscles were harvested 3 days later. Since glucocorticoids mediate many atrophy-
inducing effects of diabetes and CKD, some studies were conducted with C2C12 muscle
cells incubated with dexamethasone (DEX; 100 nM, 48 h). miR-27a was measured by
quantitative RT-PCR using U6 as a control miR.

Results: In hindlimb muscles of STZ rats, miR-27a was decreased 40+3%
(mean+SEM), a finding consistent with the reported elevation in MSTN during diabetes.
Similarly, treatment of C2C12 myotubes with DEX reduced miR-27a 68+3% within 0.5
h and this suppression was sustained at >51% for at least 48 h. The miR-23a/miR24-2/
miR-27a cluster has been reported to be regulated by Calcineurin(CnA)/NFAT signaling
and earlier, we found that CnA activity is reduced in skeletal muscle during CKD and STZ
and in muscle cells following DEX treatment. Therefore, we investigated the relationship
between CnA and miR-27a by measuring miR-27a following alteration in CnA activity.
Infection of muscle cells with an adenovirus to overexpress constitutively active CnA
increased miR-27a by 35+3%.

Conclusions: These results are consistent with a model in which atrophy-inducing
conditions regulate MSTN production in skeletal muscle in part by reducing the level of
miR-27a via a mechanism that involves decreased CnA/NFAT signaling. The resulting
increase in MSTN will exacerbate muscle loss by accelerating proteolysis.

Funding: NIDDK Support, Veterans Administration Support
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Systemic Inflammation Affects Skeletal Muscle Protein Homeostasis in
Maintenance Hemodialysis (MHD) Patients Serpil Muge Deger,'? Adriana
Hung,'? Edward D. Siew,'? Cindy Booker,'? Talat Alp Ikizler.'? 'Vanderbilt
Univ, TN; VA, Nashville, TN.

Background: Systemic inflammation is closely associated with protein energy wasting
(PEW) in MHD. In order to understand its metabolic effects on skeletal muscle metabolism,
we examined whole body and skeletal muscle protein turnover in MHD patients with
varying degrees of inflammation.
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Methods: 129 MHD patients participating in metabolic studies between 1998 and
2011 were included in this analysis. Whole body and forearm skeletal muscle protein
turnover was examined using primed infusions of L- (1-(13) C) leucine and L-(ring-(2)
H(5)) phenylalanine.

Results: Mean age was 45 +13 years, 73% were male, 26% were white and 22%
had DM. BMI was 28.8 £7.5 kg/m?, median (IQR) hs-CRP was 13(0.8, 33.8) mg/dL and
HOMA-IR 1.53 (0.74, 2.87). Forearm muscle protein synthesis (FAPS), breakdown (FAPB)
and net balance (FANB) were [median (IQR)] 57 (14, 94), 69 (32, 118) and -21 (-58, 22)
ug/100ml/min, respectively. Whole body PS, PB and NB were 4.7 (3.8, 5.4),3.75 (3.2,4.3)
and 0.43 (-0.36, 0.77) mg/kgffm/min, respectively. There was a strong positive correlation
between hs-CRP and FAPB (1=0,544 p<0.001) and strong inverse correlation with FAPS
(r=-0.525; p<0.001) and FANB (r=-0.957, p<0.001).The FAPB was significantly higher
and FAPS and FANB were lower in subjects in the highest quartile of hs-CRP versus all
other quartiles (p<0.01 for all).
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After adjustment for age, sex, HOMA-IR, and serum HCO3, hs-CRP remained
statistically significant predictor of all components of FA protein homeostasis. There
were no significant associations between whole-body protein turnover and hs-CRP levels.

Conclusions: Hs-CRP levels independently predict skeletal muscle protein homeostasis
in MHD patients. These data suggest that systemic inflammation is an appropriate target
for treatment of PEW in MHD patients.

Funding: NIDDK Support, Veterans Administration Support, Private Foundation
Support
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IL-1 Blockade Improves Adiponectin (ADPN) Levels in Patients with CKD
Stages 3 and 4 Adriana Hung,'? Kristen L. Nowak,’ Talat Alp Ikizler,"? Natjalie
Salas,” Heather Farmer,® Rafia I. Chaudhry,” Michel Chonchol.? 'Nashville VA,
TN; *Vanderbilt Univ, TN; *Univ of Colorado Denver, CO.

Background: Adiponectin (ADPN), an adipose tissue-derived hormone, is known to
have insulin sensitizing, anti-inflammatory, and anti-atherogenic properties in the general
population. ADPN secretion is suppressed by systemic inflammation, a highly prevalent
condition in chronic kidney disease (CKD), and may have cardiovascular health implications
in this population. In this study, we evaluated whether short-term administration of a
interleukin-1 (IL-1) blocker, improves ADPN levels and insulin sensitivity in patients
with CKD stages 3&4.

Methods: This study was a pilot randomized placebo-controlled double-blind trial of
administration of IL-1 blockade in patients with CKD stages 3&4. Forty-two patients were
randomly assigned (1:1) to receive 160 mg of an IL-1 blocker (rilonacept) or placebo for
12 weeks; 37 completed the trial. The primary outcomes for this analysis were the effect
of the intervention on the serum levels of ADPN, leptin, leptin adiponectin ratio (LAR)
and HOMA IR. Mixed effect models were used for all analysis.

Results: Mean age was 63+11 years, the median eGFR 37.9 (IQR 29.1, 46.7) ml/
min, 76% were males and 24% were African Americans. The values for ADPN, leptin,
LAR and HOMA IR at baseline were 17.8+17.42 pg/mL, 27.7+22.8 ng/mL, 2.63+2.76
and 5.6+5.35, respectively. IL-1 blockade resulted in an increase in serum ADPN in the
intervention group compared to placebo (p=0.03). Leptin, LAR or HOMA IR levels did
not change significantly [table 1].

Table 1. Metabolic indices at | line and week 12
IL-1 blockade Placebo P-value*

Adiponectin, p/mL
baseli 21.1+£21.7 13.9+8.1 0.03
Week 12 23.6+245 12.7+7.1
Leptin, ng/mL
baseline 28.4+23.7 28.3+ 238 0.8
Week 12 27.2£19.2 26.7+£256
LAR
baseli 286+3.2 26+23 0.3
Week 12 202124 3.0+31
HOMA-IR
baseli 4.73+4.7 6.1+6.5 03
‘Week 12 438435 6.9+6.1

* P-value for test of the difference in change at week 12 between groups

Conclusions: Short-term administration of an IL-1 blocker significantly increased
ADPN levels among patients with CKD stages 3&4. The intervention did not impact other
insulin sensitivity parameters, including HOMA-IR, leptin and LAR. Results are consistent
with those observed in dialysis patients.
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Effects of Chronic Intradialytic Resistance Physical Exercises in Nrf2 and
NF-kB Expression and Antioxidant Enzymes in Hemodialysis Patients
Denise Mafra, Cinthia Da costa Abreu, Milena Barcza Stockler-Pinto, Ludmila
Fmf Cardozo. Post-Graduate Program in Cardiovascular Sciences, Fluminense
Federal Univ (UFF), Niterdi, Rio de Janeiro, Brazil.

Background: Oxidative stress and inflammation are cardiovascular risk factors in
patients with chronic kidney disease (CKD) on hemodialysis (HD). Nuclear factor Kappa
B (NF-kB) play roles in the coordinated expression of inflammatory genes and Nuclear
factor erythroid 2-related factor 2 (Nrf2) increases the transcription of genes encoding
enzymes of phase II detoxifying and antioxidant enzymes. Several studies have shown
that Nrf2 expression can be modulated by some factors, such physical exercise. The aim
of this study was to evaluate the effects of resistance exercise program on the Nrf2 and
NF-kB expression and antioxidant enzymes HD in patients.

Methods: This study included 44 patients on regular HD program, 25 patients (14 men,
46.1+16.3 years and 71.2 +42.2 months HD) composed the exercise group and 19 patients
(7 men, 46.8 + 12.5 years and 67.4 + 51,7months HD) the control group. Strength exercise
program was performed during HD sessions, 3 times a week (36 exercises sessions). The
Nrf2 and NF-kB expressions were analysed by quantitative real time PCR. Superoxide
dismutase (SOD)activity and glutathione peroxidase (GPX) levels were measured using
ELISA commercial kits.

Results: The Nrf2 mRNA expressionincreased significantly after intervention in
exercises group (0.8 + 0.4 to 1.7 £ 0.8, p<0.01). In both groupsthere were no changes in
NF-kB mRNA expression after intervention. The SOD levels reduced in exercise group
(from 44.5+3.5U/mL to 28.443.3U/ml, p<0.05) and in control group (from 45.1+6.1U/
mL to 31.9+4.6U/mL, p<0.05). However,GPX levels increased in exercise group (from
24.7+12.4nmol/mL/min to 53.4+20.04nmol/mL/min, p<0.0001) and in the control group
there was tendency to decrease (from 26.0+5,3 14nmol/mL/mi to 20.6+7,74nmol/mL/min,
p=0.06). A negative correlation was found between the differences of NF-kB and GPX
plasma levels (before and after 3 months) (R=-0.76, p=0.007).

Conclusions: Chronic intradialytic resistance exercises during 3 months seem to be
able to modulate the Nrf2 activation and increase the antioxidant protection in HD patients.

SA-OR099

Evaluation of Novel Urine Biomarkers for Diagnosis of Subclinical Acute
Tubular Necrosis Dennis G. Moledina, Isaac E. Hall, Mona D. Doshi, Peter P.
Reese, Francis L. Weng, Bernd Schroppel, Heather Thiessen Philbrook, Joseph
Ficek, Chirag R. Parikh. TRIBE-AKI.

Background: Rise in serum creatinine (SCr) is currently accepted as the “gold-
standard” for clinical diagnosis of acute kidney injury (AKI). However, acute tubular
necrosis (ATN) may occur without evidence of AKI, a condition known as “sub-clinical
AKI.” We evaluated the performance of SCr and urinary biomarkers of kidney injury for
diagnosis of ATN on kidney biopsy.

Methods: This is a substudy of a multicenter prospective cohort of deceased donors
and associated kidney transplants. A diagnosis of ATN was assigned if the kidney biopsy
report (read at organ procurement) indicated acute injury in 325% of tubules. AKI was
defined by AKIN criteria based on admission and terminal SCr. Urine biomarkers were
measured from stored samples collected at procurement.

Results: Of 581 donors with at least one kidney biopsied, 220(38%) had AKI (Stage 1 or
higher). Of the 57 donors with ATN on biopsy, 28 (49%) did not have AKI. SCr had an area
under the ROC curve (AUC) for diagnosing ATN of 0.58(95% CI 0.49, 0.67). Sensitivity
and specificity for ATN were 51% and 64% using the AKIN stage 1 SCr cut-off; 26% and
83%, respectively, using the AKIN stage 2 cut-off. In the 361(62%) donors without AKI,
median NGAL was higher if ATN was noted [79.5(IQR: 22.7-209.5) vs. 30.1(10.2-87.6)
ng/mL for those without ATN, P=0.03]. Median L-FABP and YKL-40 were higher (though
not significantly) in ATN compared to no ATN [L-FABP 25.6(6.4, 64.0) vs. 10.4(3.4, 41.0)
ng/mL, P=0.08; YKL-404.3(0.6, 13.6) vs. 1.6(0.5, 5.2) ng/mL, P=0.11]. IL-18, KIM-1 and
MCP-1 concentrations were similar regardless of ATN. Adding NGAL to SCr correctly
reclassified 26% of donors for ATN events. We noted a trend for lower 6-month recipient
estimated glomerular filtration rate (¢GFR) [-2.6(95CI -5.4, 0.2) ml/min] for worsening
degrees of ATN, but 6-month eGFR was paradoxically better [+3.6(95CI 1.7, 5.4) ml/min]
for each higher stage of SCr-defined donor AKI.

Conclusions: SCr lacks sensitivity and specificity for diagnosing ATN. Urinary
biomarkers like NGAL, L-FABP and YKL-40 may help distinguish “subclinical AKI,” if
not improve clinical prediction of biopsy-proven ATN over that of SCr alone.

Funding: NIDDK Support, Private Foundation Support

SA-OR100

The Epidemiology and Outcome of Worldwide Acute Kidney Injury in
Critically Il Children: A Prospective Multinational Study Ahmad Kaddourah,’
Rajit K. Basu,? Stuart Goldstein.> ‘On behalf of the “Assessment of Worldwide
Acute Kidney Injury, Renal Angina and Epidemiology in Critically ill Children
(AWARE) " investigators, *Cincinnati Children’s Hospital Medical Center:

Background: Epidemiologic data for pediatric acute kidney injury (AKI) is limited
to retrospective single-center studies. We conducted a prospective observational study of
critically ill children to provide an international epidemiological description of pediatric
AKI and associated outcomes.

Methods: 32 centers from 5 continents collected data for 3 consecutive months in
2014 from children (aged 3 months to 25 years) admitted to a pediatric intensive care
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unit. AKI was defined and classified by serum creatinine and urine output KDIGO criteria
within the first 7 days of admission (Stage 2-3 = severe). Outcomes were assessed at 28
days. Children with end-stage kidney disease (ESKD) or kidney transplant in the last 90
days were excluded.

Results: 5,237 children (55% males) were studied. Median age was 64.6 months (IQR
19,149). Day to day ranges of severe AKI prevalence and incidence during the first 7 days
were 6.5-10.3% and 1.1-7.0%, respectively. Severe AKI incidence peaked at 7% on day
3 (127/1816). On multivariate analysis, shock on admission (OR 2.4, p=0.007), history
of transplantation (OR 4.0, p<0.001) and urinary system comorbidity (OR 2.0, p<0.001)
were independent predictors of Day 3 severe AKI. Table 1 depicts the univariate outcome
associations with AKI.

No/ stage | Severe AKI
AKI =541 P
n=4142 "
Mortality (%) 2.6 113
Length of stay, mean (SD) 3.9(6.1) 6.6 (6.9)
ECMO use (%) 0.39 1.85 <0.001 (all)
Dialysis (%) 0.31 11.1
Duration of mechanical ventilation,
mean (SD) 5.2(6.3) 7.7(7.3)

Severe AKI independently predicted mortality after adjustment for illness severity (OR
5.1, p<0.001). In a multivariate regression model, a 1-unit change in stage of AKI was
associated with 1.28 days increase in illness-severity-adjusted length of stay (p<0.001).

Conclusions: AWARE represents the largest epidemiologic assessment of AKI in
critically ill children. We demonstrate AKI is independently associated with multiple
deleterious outcomes. Our data will help guide future research to develop accurate and
early diagnostic models of AKI.

SA-OR101

Derivation and Validation of Risk Models for Chronic Kidney Disease
following Hospitalization with Acute Kidney Injury Matthew T. James,'
Neesh I. Pannu,”> Amit X. Garg,> Marcello Tonelli,'! Braden J. Manns,' Zhi
Tan,' Eric Mcarthur,> Ron Wald,* Pietro Ravani,' Robert R. Quinn,' Brenda
Hemmelgarn.! 'Univ of Calgary, AB, Canada; *Univ of Alberta, AB, Canada;
$Western Univ, ON, Canada, *Univ of Toronto, ON, Canada.

Background: Some, but not all patients, will develop chronic kidney disease (CKD)
after a hospitalization with acute kidney injury (AKI). We developed and validated predictive
models for progression of AKI to CKD.

Methods: We studied patients with baseline eGFR>45 mL/min/1.73m? who survived >3
months following a hospitalization with AKI. We identified those with a sustained reduction
in eGFR<30 mL/min/1.73m? for >3 months. Data from 11,437 patients hospitalized with
AKI in Alberta, Canada were used to develop the risk models. External validation was
performed in a cohort 0of 9,387 similar patients from Ontario, Canada. Models were derived
using logistic regression and evaluated based on discrimination, calibration, integrated
discrimination improvement (IDI), and net reclassification improvement (NRI).

Results: Seven variables were associated with a higher risk of progression to CKD:
older age, female sex, higher baseline serum creatinine, higher urine albumin, greater AKI
severity (KDIGO Stage), lesser recovery of kidney function by the time of discharge, and
heart failure. The full model showed good discrimination in the derivation and validation
cohorts (c-statistics of 0.85 and 0.82, respectively). A reduced model that included age,
sex, baseline serum creatinine, AKI severity, and recovery of kidney function at discharge
performed similarly to the full model, but better than a base model that included age, sex,
and AKT severity alone (IDI 3.3%; 95%CI 2.3-4.4%, NRI 26.4%;95%CT 18.8-33.9%).

Conclusions: These prediction models can stratify patients for risk of CKD following
hospitalization with AKI. The impact of these models for guiding CKD follow-up in the
community should be prospectively evaluated.

Funding: Government Support - Non-U.S.

SA-OR102

Long-Term Outcomes After Rhabdomyolysis lan J. Stewart,' Tarra Ischele
Faulk,' Jonathan Sosnov,? Kevin Chung.’ 'David Grant Medical Center, Travis
AFB, CA; *San Antonio Military Medical Center, JBSA Fort Sam Houston, TX;
3US Army Inst of Surgical Research, JBSA Fort Sam Houston, TX.

Background: There are few data regarding long term outcomes after rhabdomyolysis.
We examined the relation of rhabdomyolysis with mortality, renal function and the
development of hypertension (HTN) in a US military population injured in combat.

Methods: We queried military databases for US military personnel critically injured
in combat between 1 Feb 2002 and 1 Feb 2011. Patients that died within 90 days of injury,
had pre-existing HTN or chronic kidney disease, or had missing data were excluded.
Demographic variables, creatinine, creatine kinase (CK), mean arterial pressure (MAP),
Injury Severity Score (ISS), and burn injury were extracted. Acute kidney injury (AKI)
was determined by KDIGO criteria, rhabdomyolysis was defined as a CK>5000 unit/L
and MAP was categorized into high (>106mmHg), normal (65-106mmHg) and low
(<65mmHg). Outcomes were mortality, eGFR (by CKD-EPI) and a new diagnosis of HTN.
Cox proportional hazard regression models were used to test associations.

Patient-Oriented Research in AKI

Oral Abstract/Saturday

Results: The analysis included 1962 patients. Patients with rhabdomyolysis (30.3%)
were more severely injured as evidenced by higher ISS (median 24 vs 18, p<0.01), more
AKI (23.8% vs 12.3% p<0.01), and more patients in the low MAP category (24.0% vs
8.9%, p<0.01). Despite a longer median follow up time for patients with rhabdomyolysis
compared to those without (1.3 years vs 1.0 years, respectively), eGFR was higher in
rhabdomyolysis patients (118 + 21 vs 111 + 20, p<0.001). The follow up period for
assessing death and HTN was longer and not significantly different for those with and
without rhabdomyolysis (3.7 vs 4.0 years, respectively). While rhabdomyolysis was not
associated with long-term mortality, it was associated with HTN (HR 1.32, 95% confidence
interval 1.05-1.66, p=0.02) after adjustment.

Conclusions: Rhabdomyolysis was not associated with a decline in eGFR or mortality
after a median follow up of approximately 1 and 4 years, respectively. Rhabdomyolysis was
independently associated with a new diagnosis of HTN. Long term follow-up of patients
with rhabdomyolysis may be needed to understand their true risk.

Funding: Other U.S. Government Support

SA-OR103

Podocyte Injury Is a Potential Contributor to Kidney Damage and
Its Irreversibility During Acute Decompensated Heart Failure with
Cardiorenal Syndrome Parta Hatamizadeh, Todd Koelling, Mahboob A.
Chowdhury, Su Qing Wang, Judith Grossi, Roger C. Wiggins. Dept of Internal
Medicine, Univ of Michigan, Ann Arbor, MI.

Background: Deterioration of kidney function in association with acute decompensate
heart failure (ADHF) is common and may or may not be reversible. Podocytes are vital
for glomerular integrity and their injury can lead to glomerular sclerosis and permanent
kidney damage. Hemodynamic dysregulations and activation of inflammatory and oxidative
pathways are elements of cardiorenal syndrome while both can damage podocytes. We
hypothesized that podocyte injury can occur in the context of ADHF.

Methods: We examined urine pellet podocin and nephrin mRNA in 39 ADHF patients
during hospitalization and post-discharge as well as 172 adult healthy controls by reverse
transcription-polymerase chain reaction. Urine podocin mRNA:creatinine ratio (uPODCr)
and urine nephrin mRNA:creatinine ratio (uNephCr) were considered as indices of podocyte
stress and podocyte injury, respectively.

Results: Mean age of the patients was 58.9+10.9 years and 31 were male. uPODCr and
uNephCr were 5 (P<0.001) and 1.9 (P=0.009) times greater in ADHF patients compared to
healthy controls respectively. Post-hospital discharge uPODCr was not different from that
of ADHF phase, whether it was measured within a month of discharge or after 3 months
of hospital discharge. However, post-hospital discharge uNephCr was not different from
ADHEF phase when it was measured within a month of discharge; but it was 14 times smaller
when it was measured after 3 months of hospital discharge (P=0.03).

Conclusions: In ADHF, podocytes might be under greater stress compared to healthy
individuals and may become injured. Podocyte stress level remains markedly elevated
several weeks after clinical stabilization of ADHF; but then drops remarkably. Podocyte
injury, however, continues to progress even after 3 months of clinical stabilization.
Measurement of uPODCr and uNephCr during ADHF may help with risk stratification for
permanent kidney damage. Potential interventions to prevent advancement of podocyte
stress to podocyte injury in the setting of ADHF, may help prevent permanent kidney injury.

SA-OR104

Micronutrient Loss in Renal Replacement Therapy for Acute Kidney Injury
Weng Oh,' David S. Gardner,> Mark A.J. Devonald.! 'Renal and Transplant
Unit, NUH NHS Trust, Nottingham, United Kingdom; *Faculty of Medicine and
Science, Univ of Nottingham, Nottingham, United Kingdom.

Background: Malnutrition is common in acute kidney injury (AKI) patients receiving
renal replacement therapy (RRT). No clinical study has quantified and contrasted
micronutrient losses between types of RRT that use differing methods to remove solutes
(e.g. IHD, by diffusion; SLED-F, by convection; CVVH, by a combination of both).

Methods: Using a prospective, observational design patients (n=24/modality) were
consented to the study before their first treatment session. Blood and RRT effluent (dialysate
or filtrate) were sampled at baseline (pre-RRT), mid and end-RRT. Amino acids were
measured by HPLC, trace elements by ICP-MS and B-vitamins (B1, B3, B6, B9, B12)
by LC-MS. Plasma concentrations and dialysate losses (gms) were corrected for dose of
RRT (urea reduction ratio or solute removal index, as appropriate). Data were analysed by
mixed effect models (Genstat v16).

Results: Patients receiving CVVH had significantly higher plasma amino acids, but not
trace elements, at baseline (amino acids: CVVH, 3762 + 357; IHD, 2039 + 337; SLED-f,
2505 + 423 pmol/L; trace elements: THD, 4156 + 465; SLED-f 3732 + 521; CVVH 3982
+465 pug/L). At RRT end, plasma amino acids and trace elements had significantly reduced
(by 429 +223 umol/L; 600 +400 pg/L, respectively). Loss of all trace elements was similar
between types of RRT, but SLED-F cleared many (>10) individual amino acids to a greater
extent (e.g. lysine loss, -64 + 23 pmol/L vs. HD) than other types of RRT. Micronutrient loss
was largely through effluent but also dialyser adsorption, the latter contributing <1g amino
acids. Additional effluent losses were upto 25g with CVVH, 5-6¢g for IHD and 8-10g for
SLED-F (P<.001). Effluent losses of individual trace elements varied significantly, but in
all cases were greater for CVVH (e.g. loss of copper, +850 + 475 pg vs. HD or SLED-F).

Conclusions: RRT results in significant loss of all water-soluble micronutrients.
This loss is not equal between type of RRT; SLED-F clears certain amino acids, whereas
CVVH clears certain trace elements, highly effectively. This has implications for nutritional
management of RRT patients.

Funding: Government Support - Non-U.S.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

85A



J Am Soc Nephrol 26: 2015

SA-OR105

Renal Replacement Therapy Intensity for Acute Kidney Injury and
Recovery to Dialysis Independence Ying Wang,' Serigne N. Lo,' Martin P.
Gallagher,' Qiang Li,! Alan Cass,' John A. Myburgh,' Robert Faulhaber-Walter,?
John A. Kellum,? Paul M. Palevsky,? Claudio Ronco,* Patrick Saudan,’ Ashita J.
Tolwani,® Rinaldo Bellomo.! 'George Inst for Global Health; *’Hanover Medical
School; *Univ of Pittsburgh School; *Bortolo Hospital,; *Univ Hospital; *The
Univ of Alabama.

Background: In acute kidney injury, randomized controlled trials (RCTs) have not
found differences in survival with higher intensities of renal replacement therapy (RRT),
but trials have not been powered for renal outcomes such as recovery of renal function.

Methods: Through an individual patient data meta-analysis we merged individual
patient data from RCTs comparing high with standard intensity RRT. We assessed mortality
at 28, 60 & 90 days and renal recovery at 7, 14, 28, 60 & 90 days post randomisation.
Renal recovery was assessed two ways; by the proportion of patients RRT dependent and
by time to RRT independence at these time points.

Results: Of the eight prospective RCTs assessing different RRT intensities, seven
contributed individual patient data (n=3688) to the analysis. Mortality was not different
between the high and standard intensity groups across these 7 studies at 28 days (775/1890
and 744/1798 respectively, 41% vs 41.4%, p = 0.24) after randomization, nor at any of the
other time points. The proportion of patients RRT dependent at the 14 day point was greater
in patients receiving high compared to standard intensity RRT (RR 1.36, 95%CI 1.12-1.65, p
=0.0016), but not at any other time point. Analysis by time to RRT independence suggested
that patients receiving higher intensity therapy had less time independent of RRT (Day 28:
HR 0.87, 95% CI 0.78 to 0.97, p=0.014, Day 60: HR 0.87, 95%CI 0.78 to 0.97, p=0.012,
Day 90: HR 0.84, 95%CT10.76 to 0.94, P=0.0022). This effect was more pronounced in trials
that allowed the use of intermittent hemodialysis (IHD) to deliver higher intensity RRT.
The robustness of these effects was confirmed in multiple sensitivity analyses.

Conclusions: Higher intensity RRT does not affect mortality but does appear to delay
recipient’s recovery to RRT independence. This effect appears to relate to the use of THD
to delivery higher intensity RRT.

Funding: Government Support - Non-U.S.

SA-OR106

Outcomes of In-Hospital Cardiopulmonary Resuscitation (CPR) in Patients
with Acute Kidney Injury Fahad Saced,' Jean L. Holley,” Sevag Demirjian.!
Cleveland Clinic; *Univ of Illinois at Urbana-Champaign.

Background: There is paucity of data on the CPR-related outcomes in patients with
AKI. Herein, we have analyzed the impact of AKI on the outcomes of in-hospital CPR.

Methods: We extracted data from the Nationwide Inpatient Sample (NIS, 2005- 2011)
including patients with and without AKI who had undergone in-hospital CPR. Baseline
characteristics, in-hospital complications and discharge outcomes were compared between
the two groups. We determined the effect of AKI on length of hospital stay, discharge
destination, and hospital mortality in patients who underwent in-hospital CPR.

Results: 180,970 patients with primary or secondary diagnosis of AKI underwent in-
hospital CPR compared to 323,620 patients without AKI. Unadjusted in-hospital mortality
rates were higher in the AKI group (78.2 % vs. 71.8% , p=<.0001 ). After adjusting for age,
sex, and potential confounders, patients in the AKI group had higher odds of mortality with
odds ratio 1.3, 95 % confidence interval 1.2-1.4, p=<.0001. Survivors in the AKI group were
more likely to be discharged to nursing homes; odds ratio 1.4, 95 % confidence interval
1.3-1.5, p=<.0001. Mean length of stay was significantly higher in patients with AKI; 11
+34 days versus 7 £26 days, p=<0.0001.

Conclusions: AKI independently increases the odds of in-hospital mortality and
nursing home placement after in-hospital CPR.These data may facilitate CPR discussions
and decision-making.

SA-OR107

Acute Kidney Injury After Surgical Aortic Valve Replacement and Long-
Term Risk of Death and End-Stage Renal Disease Linda C. Ryden,' Ulrik
Sartipy,” Martin Holzmann.! ‘Dept of Internal Medicine, Solna, Karolinska
Inst, Stockholm, Sweden, *Dept of Molecular Medicine and Surgery, Karolinska
Inst, Stockholm, Sweden.

Background: Acute kidney injury (AKI) is a common complication after cardiac
surgery that is associated with adverse outcomes. The incidence of AKI after surgical aortic
valve replacement (SAVR) and its association with long-term mortality and end-stage renal
disease (ESRD) is not known.The aim of this study was to determine the incidence of AKI
and its relationship to mortality and long-term renal outcomes in a large cohort of patients
who underwent a first isolated SAVR from 1999 to 2013 in Sweden.

Methods: We included all 9,047 patients from the SWEDEHEART register who
underwent primary isolated SAVR between 1999 and 2013 in Sweden. AKI was classified
according to the Kidney Disease: Improving Global Outcomes (KDIGO) criteria: stage
1: serum Creatinine (sCr) concentration > 0.3 mg/dL (*26.5 mmol/L) or 1.5- to 1.9-fold
increase in sCr; stage 2: 2.0- to 2.9-fold increase in sCr; Stage 3: 3.0-fold increase in
postoperative sCr compared to baseline value, or initiation of renal replacement therapy.

Results: In total, 17% of patients developed AKI postoperatively, of whom 13%
were AKI stage 1 and 3.7% AKI stages 2-3. During a mean follow-up of 5.6 (standard
deviation [SD] 3.7) years, 2,109 patients (23%) died and 29 (0.3%) developed ESRD.
After multivariable adjustment, the hazard ratio (HR) with 95% confidence interval (CT)
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for death in AKI stage 1 was 1.27 (1.12-1.44) and in AKI stages 23 was 2.47 (2.03-3.00).
The subdistribution HR for ESRD in AKI stage 1 was 4.4 (1.7-12), and in stage 2 to 3
was 5.3 (1.6-18).

Conclusions: AKI is common after a first isolated SAVR and is associated with an
increased long-term risk of both death and ESRD, independent of preoperative renal
function.

SA-OR108

Incidence and Predictors of Acute Kidney Injury After Total Hip
Replacement Kamel A. Gharaibeh, Abdurrahman M. Hamadah, Nelson Leung,
Ziad El-Zoghby. Nephrology and Hypertension, Mayo Clinic, Rochester, MN.

Background: Total hip replacement (THR) is a common procedure that has increased
in number with the improvement in life expectancy. Nonsteroidal antiinflammatory drugs
(NSAID) are commonly used pre and post THR but their risk of causing acute kidney injury
(AKI) in this setting is not well quantified.

Methods: Between 2004 and 2014, 10,327 patients underwent THR. We retrospectively
collected demographic and co-morbidities data on those who developed AKI (defined
by AKIN criteria) after THR. A control group without AKI was matched by age, gender
and year of surgery. Variables associated with AKI were determined by univariate and
multivariate logistic regressions.

Results: Mean age was 64.6 + 13.8 years, 48.6% were male and 114 patients (1.1%)
developed AKI (79% stage 1, 18.4% stage 2, 2.6% stage 3). Older age (RR 1.8, per decade,
p<0.001) and male gender (RR 1.8, p=0.0016) were associated with AKI. Characteristics of
those with and without AKI are shown in table-1. Several variables were associated with AKI
(table-1) on univariate analysis but on multivariate analysis only CHF (OR 27.7, p<0.001);
HTN (OR 2.8, p<0.001); CKD (OR 2.9, p<0.001) and transfusion (OR 3.5, p<0.001)
remained significant. Diabetes (OR 2, p = 0.064); NSAID (OR 0.9, p=0.9); ACEi/ARB
(OR 1.5, p=0.23) and diuretics exposure (OR 0.8, p=0.6) were not associated with AKI.

Table-1
Variables AKI(n=114) Control(n=114) P-value
Age+SD 73.4+11.3 73.4£11.5
Gender (male) 63.2% 63.2%
BMI 34.2+11 31.3£7.6 0.02
CKD 49% 21% <0.001
eGFR(CKD-EPI) 64+1.7 T7+1.7 <0.001
CHF 28.1% 0.9% <0.001
Diabetes 34.2% 16.7% 0.002
HTN 87.7% 64% <0.001
ACEi/ARB use 67.5% 44.7% <0.001
Diuretics use 64% 42.1% <0.001
NSAID use 51.8% 67.5% 0.015
Z;’;%ﬁgg 36.8% 28.1% 0.16
Hemglobin (pre-op) 12.841.7 (8.7-17.1) 13.541.4 (8.4-16.4) 0.0016
Hemoglobin (post-op) 9.9+1.3 (6.5-14.5) 10.6£1.3 (7-13.5) <0.001
transfusion 61(53.5%) 23(20.2%) <0.001

Conclusions: The incidence of AKI after THR is low. Several known risk factors were
independently associated with AKI after THR; however, ACEi/ARB, diuretics and NSAID
exposure were not. A prospective study is needed to confirm these results.

SA-OR109

Discovery and Testing in Rat Models of UT-A1 Urea Transporter Inhibitors
Cristina Esteva-Font,' Onur Cil,' Tao Su,' Sujin Lee,' Marc O. Anderson,? Alan
S. Verkman,' Puay Wah Phuan.! ‘Medicine and Physiology, Univ of California,
San Francisco, San Francisco, CA; *Chemistry and Biochemistry, San Francisco
State Univ, San Francisco, CA.

Background: Inhibitors of urea transport function have potential clinical applications
as first-in-class salt-sparing diuretics for treatment of edema and hyponatremia (Nat Rev
Nephrol 11, 113-123, 2015). Our goal is to develop small-molecule, UT-A1-selective
inhibitors and demonstrate their diuretic efficacy in clinically relevant animal models.

Methods: Screening of >250,000 drugs and synthetic small molecules was done using
a cell-based fluorescence assay involving osmotic volume response to an urea gradient
(Chem Biol 20, 1235-1244, 2013). Pharmacokinetics (PK) was measured in rats by liquid
chromatography and mass spectrometry; diuretic efficacy was studied using metabolic
cages and in a model of SIADH produced by chronic minipump infusion of dDAVP (5
ng/h) with liquid diet administration.

Results: 22 distinct chemical classes of UT-A1 inhibitors were identified and optimized
by structure-activity studies on > 3,000 analogs. Compounds with high UT-A1 vs. UT-B
selectivity were identified, some with nanomolar inhibition potency. In addition, analog
and natural-product screening identified dimethylthiourea (DMTU) as a non-selective UT
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inhibitor. Several classes of compounds gave good PK in rats with predicted therapeutic
concentrations in blood and urine. Salt-sparing diuretic action was demonstrated in control,
hydrated rats and rats administered dDAVP acutely. Up to a 2.5-fold increase in hourly urine
volume and 2-fold reduction in urine osmolality was found. Compounds also prevented
hyponatremia in rats chronically treated with dDAVP.

Conclusions: UT-A1 inhibitors show salt-sparing diuretic action in rats, and efficacy
in a clinically relevant model of hyponatremia. In contrast to existing diuretics that target
renal tubule salt transporters, UT-A1 inhibitors have a novel diuretic mechanism of action
involving disruption of urinary concentration by renal countercurrent multiplication.

Funding: NIDDK Support

SA-OR110

Pathways for Urea Transport Across the Rat Inner Medullary Thin Limbs
of Henle’s Loops Kristen K. Evans,! William H. Dantzler,' Alan S.L. Yu,?
Thomas L. Pannabecker.! Physiology, The Univ of Arizona, Tucson, AZ; *The
Kidney Inst, Univ of Kansas, Kansas City, KS.

Background: Transepithelial solute flows in thin limbs of Henle’s loops play critical
roles in countercurrent exchange and the urinary concentrating mechanism; our goal is to
identify the urea transport pathways in these segments. The rat inner medullary long-loop
descending thin limbs (DTLs) consist of water permeable upper and water impermeable
lower segments, positioned in the upper and lower 50% of the inner medulla, respectively.
Mean transepithelial urea permeabilities of upper DTL are approximately 60 E-5 cm/sec
and permeabilities of lower DTL and ascending thin limb (ATL) are approximately 350 to
450 E-5 cm/sec. A urea transporter, UT-A2, has been identified by immunohistochemistry
only in a very limited region of the upper DTL, near the outer medullary-inner medullary
border and only in the presence of vasopressin.

Methods: Tubules were isolated without enzyme digestion and perfused with concentric
glass micropipettes by the method of Burg. The lumen-to-bath transepithelial urea flux was
determined and permeabilities were calculated.

Results: Urea transport in isolated perfused upper and lower DTL is not inhibited
by peritubular 0.25 mM phloretin and urea transport in lower DTL is not inhibited by 10
mM ouabain and is unaffected by a 125 mM lumen Na™ and 0 mM bath Na* concentration
gradient. The urea flux in upper and lower DTLs is almost completely and reversibly
inhibited by peritubular 5 mM lanthanum. Activation energy for transepithelial urea
permeability measured at 37° and 16° C in isolated perfused lower DTLs and ATLs is
approximately 13 kJ/mol, a value that is consistent with channel-like activity.

Conclusions: The data suggest that a substantial fraction of the transepithelial urea
flux occurs independently of known facilitated urea transporters such as UT-A1-3, is
unlikely to be coupled to Na* flux and occurs, in large part, by way of a plasma membrane
or paracellular channel-like pathway.

Funding: NIDDK Support, Other U.S. Government Support
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Comparative Analysis of Vasopressin V1a and V2 Receptors Distribution
in the Mammalian Kidney Torsten Giesecke,' Taka-aki Koshimizu,?
Katsumasa Kawahara,® Sebastian Bachmann,' Kerim Mutig.! 'Dept of Anatomy,
Charité Universititsmedizin Berlin, Berlin, Germany, *Dept of Molecular
Pharmacology, Jichi Medical Univ, Shimotsuke-shi, Tochigi-ken, Japan, Dept
of Physiology, Kitasato Univ School of Medicine, Kitasato, Japan.

Background: Vasopressin (AVP) promotes urinary concentration by activating the
vasopressin V2 receptor (V2R). Parallel activation of the vasopressin V1a receptor (V1aR)
may affect renal acid-base balance and stimulate the renin-angiotensin-aldosterone axis.
Analysis of the renal distribution of these receptor subtypes has been difficult owing to the
lack of suitable, specific antisera. Here we have extended available data on their distribution
and function using subtype-specific antibodies. Subtype-selective agonists were used for
functional analysis.

Methods: Antibodies to V1aR- and V2R-specific peptides were generated. Segmental
and cellular distribution of the subtypes along mouse and rat nephron were characterized by
immunofluorescence and high-resolution immunocytochemistry. Functional studies were
performed in AVP-deficient Brattleboro rats using subtype-specific agonists; AO-4-67 was
used for V1aR, and desmopressin for V2R activation at short term.

Results: The V2R was localized basolaterally in mouse and rat kidney thick ascending
limb (TAL), distal convoluted tubule (DCT), connecting tubule (CNT) and collecting
duct (CD) epithelia; macula densa (MD) and intercalated cells were negative. Conversely,
application of the anti-V1aR antibody produced basolateral signal exclusively in MD
cells and intercalated CNT/CD cells. Staining was controlled using V2R- and V1aR-
deficient mouse kidneys, respectively. In line with the localization data, administration of
desmopressin in Brattleboro rats induced the activation and trafficking of distal tubular
NaCl transporters and of aquaporin 2 in the CNT/CD principal cells, whereas application
of AO-4-67 resulted in luminal trafficking of V-ATPase in intercalated cells of CNT/CD.

Conclusions: These data provide morphological support for the distinct epithelial
effects of AVP mediated by V2R or V1aR and may improve our understanding of the
pathophysiology of nephrogenic diabetes insipidus.
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SA-ORI112

Role of Nedd4-2 Underlying V2R Activation of ENaC Alan C. Pao,"? Yu
Chen,' Sheela V. Thomas,! Mollie E. Jacobs,' Sindhu Chandran,! Mariana
Labarca,' Vivek Bhalla.! 'Div of Nephrology, Stanford Univ School of Medicine,
Stanford, CA; *Veterans Affairs Palo Alto Health Care System, Palo Alto, CA.

Background: Arginine vasopressin (AVP) can increase renal sodium (Na+)
reabsorption in the cortical collecting duct (CCD) by stimulating the epithelial Na+ channel
(ENaC). One presumed mechanism by which AVP stimulates ENaC is through activation
of vasopressin-2 receptor (V2R) and inhibition of the E3 ubiquitin ligase Nedd4-2. Snyder
and colleagues first demonstrated that cAMP/PKA signaling reverses Nedd4-2 inhibition
of ENaC. However, how V2R signals through Nedd4-2 to regulate ENaC is not fully
understood.

Methods: We therefore tested mechanisms by which V2R inhibits Nedd4-2 and
increases ENaC cell surface expression in transfected HEK293 T kidney cells, an established
model for the study of Nedd4-2 function.

Results: We found that V2R, similar to cAMP, relieved Nedd4-2 inhibition of ENaC cell
surface expression, but surprisingly V2R did not decrease the interaction between Nedd4-2
and ENaC. Instead, V2R increased expression of Nedd4-2, which in turn increased the pool
of Nedd4-2 that interacted with ENaC. The V2R-dependent increase in Nedd4-2 expression
was blocked with introduction of mutations that eliminate phosphorylation of Ser-444 of
Nedd4-2. While V2R increased Nedd4-2 expression, V2R still relieved Nedd4-2 inhibition
of ENaC cell surface expression if Ser-338, Thr-363, and Ser-444 remained intact. If all
three residues were disrupted, V2R-mediated stimulation of ENaC was attenuated but not
fully prevented, suggesting that V2R signals through additional residues on Nedd4-2 or
independent of Nedd4-2.

Conclusions: Our findings provide a molecular basis for how AVP signals through
Nedd4-2 to increase ENaC activity and demonstrate how the level of Nedd4-2 expression
or interaction with ENaC is not necessarily an accurate surrogate for Nedd4-2 function.

Funding: NIDDK Support
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Vasopressin Lowers Renal Epoxyeicosatrienoic Acid Levels by Activating
Soluble Epoxide Hydrolase Alexander Paliege,' Allein Plain,? Markus Bleich,
Sebastian Bachmann,' Nina Himmerkus.?> ‘4natomy, Charité, Berlin, Germany,
’Physiology, CAU, Kiel, Germany.

Background: Activation of the thick ascending limb (TAL) Na(+)-K(+)-2CI(-)
cotransporter (NKCC2) by vasopressin (AVP) is an essential mechanism of volume
homeostasis and may also contribute to the development of arterial hypertension and chronic
kidney disease. AVP effects in the kidney are counteracted by locally produced eicosanoids
including epoxyeicosatrienoic acids (EETs). The effects of AVP on the renal expression of
EETs and their metabolizing enzymes have not been determined.

Methods: Adult AVP-deficient Brattleboro rats were treated with the AVP receptor
agonist desmopressin (ADAVP, 5ng/h; 3d) via osmotic minipump. Renal EET-levels were
measured by mass spectrometry. Regulation of EET-metabolizing enzymes was determined
by Affymetrix microarray analysis. Microarray results were confirmed by real-time PCR,
immunohistochemistry and Western blot. EET effects on TAL transport activity were studied
using the isolated perfused tubule setup.

Results: dDAVP treatment significantly lowered renal EET levels (-56+3% for 5,6-
EET, -50+3.4% for 11,12-EET and -60+3.7% for 14,15-EET relative to controls; p<.05).
Microarray analysis revealed elevated mRNA levels for the principal EET-degrading enzyme
soluble epoxide hydrolase (SEH) and unchanged mRNA-levels for the EET-synthesizing
epoxygenases. Regulation of sSEH was confirmed by real time PCR (+160+37%, p<.05) and
Western blot (+120£26%; p<.05). Immunohistochemistry in control animals demonstrated
abundant expression in the macula densa, connecting tubule (CNT), and in the cortical
(CCD), outer (OMCD) and inner (IMCD) medullary collecting duct. dDAVP treatment
increased protein levels in CNT, CCD, and OMCD with close proximity to TAL profiles.
Preincubation of TAL segments with 5,6-EET (1uM; 30 min) significantly reduced
furosemide inhibitable short circuit current (-45+5%; p<.05) thus confirming inhibitory
effects of EETs on NKCC2 transport activity.

Conclusions: We have shown that activation of AVP signaling causes upregulation of
renal sSEH biosynthesis and enzyme activity. The resulting reduction of EET tissue levels may
be instrumental for increased NKCC?2 transport activity during AVP-induced antidiuresis.

Funding: Government Support - Non-U.S.
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MicroRNA-132 Regulates Diuresis by Mediating Vasopressin Production
Roel Bijkerk,'? Ruben de Bruin,! Coen van Solingen,' Ton J. Rabelink,'
Benjamin D. Humphreys,? Peter M.T. Deen,®> Anton Jan Van Zonneveld.'
'Dept of Nephrology and the Einthoven Laboratory for Experimental Vascular
Medicine, Leiden Univ Medical Center;, Netherlands; Renal Divison, Brigham
& Women's Hospital and Harvard Medical School, Boston, 3Dept of Physiology,
Radboud Univ Nijmegen Medical Centre, Netherlands.

Background: The collecting duct (CD) principal cells of our kidneys are critical in the
maintenance of blood water levels, as binding of vasopressin (AVP) to its V2-receptor and
the subsequent translocation of aquaporin-2 (AQP2) water channels to the apical membrane
fine-tunes water balance. AVP dependent regulation of water homeostasis can be modulated
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by renal prostaglandin E, (PGE,), a metabolite of the cyclooxygenase (Cox) pathway, by
inducing the internalization and lysosomal degradation of AQP2. A role for microRNAs
(miRNAs) in the regulation of water and electrolyte balance remains virtually unexplored.

Methods: We generated antagomirs to silence miR-132 function. Synthetic AVP
(ddAVP) was administered with osmotic minipumps. Mice were housed in metabolic cages
and sacrificed 1 day after i.v. or i.c.v. injection of the antagomirs or scrambled controls.

Results: Silencing of miR-132 caused severe weight loss as a result of acute diuresis
characterized by increased plasma osmolality and decreased urine osmolality. In addition,
urinary PGE2 levels were elevated and hypothalamic AVP mRNA expression and blood AVP
levels were decreased, resulting in less translocation of AQP2 in CD cells. We identified
Cox2 as a direct target of miR-132, but administration of Cox2-inhibitor Celecoxib did not
affect antagomir-132 induced diuresis, suggesting a PGE2 independent pathway. In contrast,
infusion of synthetic AVP (ddAVP) reversed antagomir-132 induced diuresis, suggesting
an effect on hypothalamic AVP production. Confirming this hypothesis, i.c.v. injection
of antagomiR-132 similarly resulted in acute diuresis and decreased AVP production and
we found miR-132 to target and increase hypothalamic MeCP2, which is known to block
AVP transcription.

Conclusions: Taken together, silencing of miR-132 causes acute diuresis. Our data
indicate that this is the result of a MeCP2 mediated decrease in hypothalamic AVP synthesis.

SA-OR115

Dephosphorylation at Ser-261 Is a Determinant for the Regulated AQP2
Apical Accumulation Naofumi Yui, Sei Sasaki, Shinichi Uchida. Nephrology,
Tokyo Medical and Dental Univ, Bunkyo-ku, Tokyo, Japan.

Background: AQP2 apical plasma membrane accumulation is crucial for vasopressin
(VP)-regulated urine concentration.It is well known that VP induces post-translational
modification on AQP2 phosphorylation at several serine (S) sites in its C-terminus, however,
how these complicated phosphorylation and dephosphorylation regulate AQP2 apical
accumulation is unknown. Recently, we identified that 1) pS261-AQP2 is continuously
targeting to the apical plasma membrane, then internalized into the cytoplasm without any
stimulations, 2) pS269-AQP2 is observed intracellularly at I min in the initial phase of
forskolin (FK) stimulation, 3) S269 phosphorylation preceded S261 dephosphorylation in
polarized MDCK cells. Therefore, we hypothesized that dephosphorylation at S261 is crucial
for regulated AQP2 apical accumulation at the downstream step during the stimulation.

Methods: To test this hypothesis, we expressed mutated AQP2 and analyzed them in
MDCK cells focusing on phosphorylation status at S261 and S269.

Results: In P262L-AQP2, a recessive NDI causing mutant, pS269 was greatly increased
with continuous S256 phosphorylation after forskolin (FK) stimulation (20 uM, 10 min)
as well as wild-type AQP2 (WT-AQP2), whereas, pS261 was increased after FK treatment
contrary to WT-AQP2 (20 uM, 10 min). Surprisingly, pS269-AQP2 was accumulated in
the basolateral membrane after FK treatment (20 pM, 10 min). S269A-AQP2, a S269-
dephosphorylation mimic, accumulates in the apical membrane after FK treatment (20
uM, 30 min) with a striking reduction of phosphorylation at S261. Interestingly, it took
longer time (20 min) to dephophorylate S261 in S269A-AQP2 compared to WT-AQP2
(within 5 min).

Conclusions: These results demonstrated that FK-mediated subcellular translocation
of pS269-AQP2 is greatly affected by phosphorylation status at S261 and that FK-mediated
AQP?2 apical accumulation might be determined by S261 dephosphorylation, which is
likely to be facilitated by precedent phosphorylation at S269. Further investigation how
VP-mediated S269 phosphorylation catalyzes dephosphorylation at Ser-261 would be
important to draw a complete picture of AQP2 translocation mechanism.

Funding: Other U.S. Government Support
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ILK Is Important for Recycling of AQP2 and Its Subsequent Entry into
the Exocytotic Pathway Fahmy Mamuya,' Jose Luis Cano-Pefialver,? Dennis
Brown,' Hua Ann Jenny Lu.! Dept of Medicine, Massachusetts General
Hospital, Boston, MA, *Inst Reina Sofia de Investigacion Renal and Red de
Investigacion Renal (REDinREN), Inst de Salud Carlos I1l, Madrid, Spain.

Background: Within the past decade tremendous efforts have been made to understand
the mechanism behind aquaporin-2 (AQP2) water channel trafficking and recycling, in order
to open a path towards effective diabetes insipidus therapeutics. A recent study has shown
that Integrin Linked Kinase (ILK) conditional-knockdown (cKD-ILK) mice developed
polyuria along with decreased expression of AQP2.

Methods: To better understand the role of ILK in this process, we performed in vitro
analysis using LLCPK1 cells stably expressing rat AQP2 (W2 cells).

Results: Upon treatment of W2 cells with ILK-SiRNA and the ILK inhibitor,
Calbiochem-cpd22, we observed a accumulation of AQP2 in the perinuclear region,
without accumulation of AQP2 in the plasma membrane.We next examined the effect
of ILK inhibition on endocytosis using a fluid phase marker, FITC-dextran (10 KDa).
There was no significant difference in endocytosis of FITC-dextran in W2 cells after ILK
inhibition. When we examined the clathrin mediated endocytotic pathway using rhodamine
conjugated transferrin, a perinuclear accumulation of rhodamine transferrin was detected in
the presence of ILK inhibition, which colocalized with AQP2. To further test whether we
could “rescue” AQP2 accumulated in the perinuclear patch, lysine vasopressin (LVP) was
added in conjunction with ILK-SiRNA or ILK inhibitor. Interestingly, the canonical LVP
induced AQP2 membrane accumulation was prevented. To examine whether these effects
were due to an alteration of AQP2 phosphorylation, we performed western blotting of AQP2
phosphorylation, targeting the S256, 261, 269 and 264 sites. Our data did not reveal any
significant effects on AQP2 phosphorylation patterns after ILK inhibition.

Water, Urea, and Vasopressin

Oral Abstract/Saturday

Conclusions: Therefore, while our data suggest that the ILK signaling pathway
modulates AQP2 trafficking, this is not through affecting endocytosis of AQP2 nor
modulating the phosphorylation of AQP2. Because ILK inhibition results in the formation
of a perinuclear patch in which cellular AQP2 is concentrated we hypothesize that ILK
is important for recycling of AQP2 and its subsequent entry into the exocytotic pathway.

SA-OR117

GI Regulation of Vesicle Osmotic Swelling Is Required for Nonsecretory
Vesicle Fusion: Aquaporin 2 Water Channel as a Paradigm Giovanna Valenti,'
Maria De santo,> Mariangela Centrone,' Maria Grazia Mola,! Marianna Ranieri,"'
Vincenzo Formoso,? Grazia Tamma.' /Dept of Biosciences, Biotechnologies and
Biopharmaceutics, Univ of Bari, Italy, *Dept of Physics, Univ of Calabria, Italy.

Background: We have previously shown that the heterotrimeric G protein Gai3,
associated with AQP2 vesicles, is required for the water channel fusion to the plasma
membrane. On the other hand, swelling of secretory vesicles has been implicated in
exocytosis. Here we address the question of whether vesicle swelling is also a prerequisite
for fusion of nonsecretory vesicles. The role of Gai3 in this process is investigated. AQP2
vesicles are chosen as paradigm of nonsecretory vesicles.

Methods: AQP2 vesicles isolated from rat kidney were analyzed by high resolution
dynamic imaging using the atomic force microscope (AFM), allowing analysis of unfixed
vesicles in a hydrated environment at nanoscale resolution. In parallel, a rapid fluorescence-
based assay of vesicle or cell volume changes in a multiwell format was applied to analyze
real time fluorescence kinetic data.

Results: o subunits of PTX-sensitive G proteins, Gai3, was found associated to isolated
AQP2 vesicles. Treatment of renal AQP2-transfected MCD4 cells with pertussis toxin
(PTX), which inhibits G proteins of the Gi family, inhibited cAMP-triggered increase in
osmotic water permeability implicating a critical role of Gai3. Dynamic imaging of isolated
AQP2 vesicles by AFM revealed that mastoparan, known to stimulate Gi proteins, caused
a significant increase in vesicle swelling. This effect was confirmed by fluorescence-based
assay of vesicle volume changes. Of note, mastoparan-induced vesicle swelling was
abolished by anti- Gai3 antibodies or by anti-AQP2 antibodies.

Conclusions: Our results demonstrate that Gai3 localized in AQP2 vesicles mediates
vesicle swelling regulating rapid water entry though AQP2, a potentially important
prerequisite for vesicle fusion to the plasma membrane. We conclude that vesicle swelling is
required also for nonsecretory vesicle fusion committed to insert a channel into the plasma
membrane and depicts a general mechanism for vesicle fusion.

Funding: Government Support - Non-U.S.
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An Enzyme Immunoassay for Urinary Extracellular Vesicles Mahdi Salih,'
Robert A. Fenton,? Robert Zietse,' Ewout J. Hoorn.! 'Internal Medicine, Erasmus
MC, Rotterdam, Netherlands; *Biomedicine, Aarhus Univ, Denmark.

Background: Urinary extracellular vesicles (uEVs) are derived from epithelial cells of
the kidney and urinary tract. uEVs (also called exosomes) contain disease-related proteins
and also transfer information to target cells. As such uEVs offer exciting opportunities for
nephrology, but current isolation techniques rely on time-consuming ultracentrifugation
hindering high-throughput clinical application.

Methods: To navigate this problem, we designed an enzyme-linked immunosorbent
assay (ELISA) that isolates uEVs using a biotinylated CD9 antibody. uEVs are then lysed
with a detergent and treated with an antibody targeting the protein of interest. The use of
two conjugated antibodies allows quantification of the protein of interest and CD9. We
tested the set-up using aquaporin-2 (AQP2) and the sodium chloride cotransporter (NCC).
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Results: CD9 but not CD63 coated immunobeads isolated AQP2+ and NCC+ uEVs.
Urinary creatinine and CD9 correlated strongly (n=20, r=0.9, P<0.001); thus CD9 can
also be used for normalization in spot urines. Our uEV-ELISA sensitively detected AQP2
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and NCC (coefficients of variance 5.6 and 3.3%). To verify whether expected effects of
vasopressin on AQP2 and NCC were captured by our uEV-ELISA, we performed overnight
thirsting followed by water loading in 4 volunteers. After water loading, similar 2-3 fold
decreases in AQP2 and NCC were observed using either uEV-ELISA or immunoblotting
after isolating uEVs with ultracentrifugation. The results by uEV-ELISA showed good
correlations with immunoblot (r=0.8 for AQP2, r=0.6 for NCC, both P<0.001).

Conclusions: We successfully developed an ELISA to capture and quantify uEV-
proteins and validated this technique for AQP2 and NCC. Our uEV-ELISA set-up does
not require ultracentrifugation or measurement of urinary creatinine and may be used as a
platform to examine other uEV proteins of interest in nephrology.
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TH-PO001

The Long Non-Coding RNA Landscape in Hypoxic and Inflammatory
Renal Epithelial Injury Jennie Lin, Xuan Zhang, Chenyi Xue, Sager Jayesh
Gosai, Hanrui Zhang, Michael G. Shashaty, Nuala J. Meyer, Alison Grazioli,
Katalin Susztak, Mingyao Li, Muredach Reilly. Medicine, Univ of Pennsylvania,
Philadelphia, PA.

Background: Long non-coding RNAs (IncRNAs) are emerging as key regulators
of disease processes. To identify IncRNAs involved in acute renal epithelial injury, we
performed whole transcriptome profiling of human proximal tubular epithelial cells (PTECs)
in hypoxic and inflammatory conditions.

Methods: Strand-specific RNA-seq (50 million paired-end reads per library) was
performed on poly-adenylated RNA fraction of control PTECs and PTECs subjected to
12 hours of hypoxia or cytokine (IL6, TNF-a, and IFN-y cocktail) stimulation. A transcript
was considered differentially expressed (DE) between control and stimulation at > 1.5 fold
change with FDR-adjusted p < 0.05.

Results: 3,728 mRNAs and 69 IncRNAs were DE between cytokine-stimulated and
control PTECs, while 2730 mRNAs and 70 IncRNAs were DE between hypoxic and
control cells. Three IncRNAs were prioritized for further study based on abundance.
Linc-ATP13A4-8 was specifically upregulated (8.1-fold at 12 hours, FDR p < 0.001) in
PTEC hypoxia, peaked its expression 15-fold at 24 hours, is located in the nucleus and
cytoplasm, and has both synteny and 80.6% conservation of a 206 bp sequence with the
mouse genome. Linc-KIAA1737-2 was specifically upregulated after cytokine treatment
(4.6-fold at 12 hours, FDR p <0.001), was over 50-fold upregulated at 48 hours, is located
primarily in the nucleus with an enhancer region (high H3K4mel/H3K4me3 overlying
H3K27ac mark for adult kidney on NIH Epigenomics Roadmap), and is syntenic with
mouse with no sequence conservation. Linc-POUSF1-1 increased in expression (2 to 4
fold, FDR p <0.001) in both stimulations, declined in expression after 12 hours, is located
in the nucleus with a canonical promoter region shared with protein-coding POUSF1, and
is human-specific. All three IncRNAs are expressed in human PTECs from healthy donor
nephrectomy kidneys previously micro-dissected and sequenced.

Conclusions: Transcriptome profiling of stimulated renal epithelial cells reveals
different IncRNAs that may regulate the cellular response to distinct stressors relevant to
acute kidney injury.

Funding: NIDDK Support, Other NIH Support - NHLBI

TH-PO002

Cortical Consequences of Ischemia-Reperfusion Injury: Computational
Studies of the Renal Microvasculature Gunnar Schley,' Bernd Klanke,'
Kai-Uwe Eckardt,' Seymour Rosen,? Carsten Willam.! Nephrology and
Hypertension, Univ of Erlangen-Nuremberg, Erlangen, Germany; *Pathology,
Beth Israel Deaconess Medical Center, Boston, MA.

Background: The acute injury of the ischemia-reperfusion (I/R) kidney model affects
mainly the outer stripe (OS) of the outer medulla, but its long-term consequence is extensive
cortical involvement. We were therefore interested in the long-term effects of such ischemic
injury on the cortical capillary network.

Methods: Male C57BL/6 mice (n=11) were subjected to bilateral renal I/R for 25 min
and sacrificed 2 weeks later. Untreated mice (n=5) served as controls. Kidney sections
were stained for MECA-32 to visualize the renal microvasculature. Vessel geometry was
selectively quantified in damaged tissue regions by computer-assisted morphometric
analysis.

Results: In the normal subcapsular cortex peritubular capillaries appeared elongated
and formed an organized network. Although I/R initially affects the OS, 2 weeks after
I/R, marked chronic tubular atrophy occurred in the cortex. Adjacent microvessels’ shape
remarkably changed: capillaries were significantly smaller (perimeter, diameter decreased)
and rounder (circularity and roundness increased, see Figure, aspect ratio decreased)
compared to control vessels.
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These alterations resulted in an abnormal structural organization. We validated our
technique by comparing geometric parameters of vasa recta and the capillary plexus in
the inner stripe of the outer medulla in controls kidneys.

Conclusions: Long-term effects of renal I/R involved cortical tubules and microvessels.
Semiautomated morphometric analysis of cortical capillaries showed a remarkable shift
from organized and elongated towards disorganized, smaller and rounder forms. Thus the
late consequences of I/R, a primary medullary insult, are those of profound changes in the
cortical microvasculature.

TH-PO003

Glomerular Injury Induces a Calcium Signal in Proximal Tubular Cells — A
Mutliphoton In Vive Study Julia Binz, Matthias Hackl, Bernhard Schermer,
Thomas Benzing. Dept II of Internal Medicine and Cologne Center for
Molecular Medicine, Univ of Cologne, Cologne, Germany.

Background: Recently it has been demonstrated that renal tubular cells undergo
synchronized necrosis after ischemic injury, implying that the death of a single cell can
induce a disastrous chain reaction. An early event in damage signaling is a massive increase
in intracellular calcium levels. Therefore we investigated if a localized damage to glomerular
cells can influence tubular calcium levels downstream of the damage site.

Methods: 4 weeks old mice expressing the calcium indicator GCaMP3 in proximal
tubular cells (Pax8:cre) were anaesthetized, an arterial catheter was placed into the right
carotid artery and the left kidney was exteriorized for in vivo multiphoton microscopy.
Blood vessels were labelled by injection of 70 kDa Texas Red dextrane. Acute glomerular
injury was induced by focusing the laser beam on a podocyte to cause a localized injury.
The resulting calcium response in tubular cells was recorded with in a time series of the
glomerulus and the originating proximal tubulus.

Results: Upon laser induced injury of a podocyte, a strong calcium signal can be
observed within seconds in the continuous stretch of proximal tubular cells downstream
of the glomerulus. The signal lasts for a few seconds and then the calcium signal returns to
baseline. The calcium response in proximal tubular cells is faster than the known calcium
wave in podocytes after injury.

Conclusions: Glomerular injury induces a calcium signal in proximal tubular cells
in vivo, linking glomerular injury to tubular damage signaling. The almost instantaneous
calcium increase in tubular cells suggest that the release of podocyte cell content and most
probably damage-associated molecular pattern molecules (DAMPs) affects tubular cells,
uninjured by the initial damage.

TH-PO004

Inhibition of Oxygen-Sensing Prolylhydroxylases 1 (PHD1) Protects from
Acute Kidney Injury Almut Grenz,' Raechel Peralta,” Uladzimir Shabeka,'
Sue Murray,” Shuling Guo,> Gene Hung.? 'Dept of Anesthesiology, UC Denver,
Denver, CO; *ISIS Pharmaceuticals, ISIS Pharmaceuticals, Carlsbad, CA.

Background: Acute kidney injury (AKI) due to ischemia is associated with dramatic
increases of morbidity and mortality. Conditions of ischemia with limited oxygen availability
inhibit oxygen-sensing prolyl hydroxylases (PHD1-3) with subsequent stabilization of
hypoxia-inducible factors (HIFs) resulting in a transcriptionally regulated response towards
hypoxia adaptation. Thus, we hypothesize that a new pharmacological approach to inhibit
PHDs on a transcript level via specific antisense treatment before the onset of ischemic
injury mediates protection.

Methods: Mice were studied in two ischemic models of AKI. With a hanging weight
system we only compress the renal artery whereby we clamp the whole pedicle by using
micro vessel clamps. Renal function was determined by inulin clearance, serum creatinine,
BUN, renal NGAL and KIM-1.

Results: Our previous studies in gene-target mice (PHD1-3 KO mice) has shown that
renal protection from ischemia was associated with PHD1. To pursue our hypothesis, we first
treated wild type mice with PHD1 specific antisense inhibitors (ASO1 and ASO2). We tested
the compounds over 2 to 6 week treatment periods in different doses. The optimal treatment
length was 2 weeks before renal ischemia (30min ischemia and 24 hours reperfusion by
utilizing the hanging weight system) in a dose of 100mg/kg per week. Treatment reduces
renal PHD1 RNA by 90% and 60%, respectively and improved the glomerular filtration
rate (GFR) by almost 300% in both treatment groups compared to untreated mice following
30min of renal ischemia. In a next step we used the clamp model to induce kidney ischemia.
PHDI specific antisense inhibitor treatment showed comparable kidney protection as in
the hanging weight model demonstrated in GFR improvement, serum creatinine and renal
tubular injury markers (NGAL, KIM1).

Conclusions: In conclusion, PHD1 oligo treatment before renal ischemia in two
different ischemia models shows a tremendous attenuation from renal injury due to ischemia.
If translatable from mice to human, these data have important therapeutic implications.

Funding: Pharmaceutical Company Support - ISIS Pharmaceuticals, Private
Foundation Support
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TH-PO005

Role of Thioredoxin-Interacting Protein (TXNIP) in Mitochondrial
Function of Renal Tubular Cells in Ischemia Reperfusion Injury AKI Model
Natsuki Maeda, Tatsuki Matsumoto, Kazu Hamada-Ode, Yoshiko Shimamura,
Koji Ogata, Kosuke Inoue, Yoshinori Taniguchi, Taro Horino, Shimpei Fujimoto,
Yoshio Terada. Kochi Univ, Japan.

Background: Thioredoxin-interacting protein (TXNIP) has been found to regulate
the cellular reduction-oxidation (redox) state by binding to and inhibiting thioredoxin in
a redox-dependent fashion. However, little is known about the role of TXNIP in acute
kidney injury (AKI) pathogenesis.

Methods: We evaluated the role of TXNIP in renal function in bilateral renal ischemia/
reperfusion injury (IRI) model using TXNIP knock-out (KO) and wild type (WT) mice.
cultured renal tubular cells (NRK-52E cells) as an in vitro model. To elucidate the functional
roles of TXNIP, we evaluated mitochondrial enzymes, morphology, and apoptotic change
by transfection of siRNA for TXNIP in cultured renal tubular cells.

Results: TXNIP KO mice had significantly higher SCr (0.78+0.28 versus 0.45 + 0.20
mg/dl) and significantly higher BUN (152.5+32.5 versus 75.3+18.2 mg/dl) at 24h post
ischemia compared to WT mice. Immunohistological examination showed severer tubular
injury in cortex and outer medulla in TXNIP KO mice compared to WT mice. The number
of TUNEL positive tubular cells was increased in in TXNIP KO mice compared to WT
mice. The protein expressions of mitochondrial enzymes (ATPS5a, UCP2 and complex IV)
were decreased in TXNIP KO mice at 24h post ischemia. In vitro experiments, protein
and mRNA levels of ATP5a, complex IV, UCP2, PGC-1a were significantly decreased by
H,0,, and siRNA for TXNIP amplify the reduction of these enzymes in NRK-52E cells.

Conclusions: These data demonstrate that TXNIP protects from IRI induced AKI.
TXNIP changes mitochondrial function in oxidative conditions. These results indicate that
TXNIP plays a key role in the pathophysiology of AKI.

TH-PO006

TWEAK Decreases PGC-1a Expression in Renal Injury and Promotes
Mitochondrial Dysfunction in Tubular Cells Olga Ruiz Andrés, Beatriz
SuarezAlvarez-, Cristina Sanchez-Ramos, Maria Monsalve, Maria D.
Sanchez-nifio, Marta Ruiz-Ortega, Jesus Egido, Alberto Ortiz, Ana Belen
Sanz. Nephrology, Inst de Investigacion Sanitaria - Fundacion Jimenez Diaz
(1IS-FJD), Madrid, Spain; Dept of Metabolism and Cellular Signalling, Inst de
Investigaciones Biomédicas Alberto Sols (CSIC-UAM), Madrid, Spain.

Background: There is currently no satisfactory therapy for acute kidney injury (AKI).
Successful testing of mitochondria-targeted nephroprotective agents suggests a key role
of mitochondrial injury in AKI. We hypothesized that an improved understanding of the
regulation of factors responsible for mitochondrial biogenesis may provide clues to novel
therapeutic approaches to AKI. Thus, we explored the interaction between inflammation
and mitochondrial biogenesis regulators.

Methods: Transcriptomics databases from cultured murine tubular epithelial cells
and folic acid-induced AKI in mice identified downregulation of PGC-1a and target genes
regulated by the inflammatory cytokine TWEAK. Functional studies in vivo ad cell culture
studies characterized the TWEAK- PGC-1a relationship.

Results: Transcriptomics identified decreased expression of PGC-1la mRNA and
PGC-1a-dependent genes encoding mitochondrial proteins (Ndufs1, Sdha and Tfam) as a
shared feature between AKI and TWEAK-stimulated cultured tubular cells. Neutralizing
anti-TWEAK antibodies prevented the decrease in kidney PGC-1a and its targets during
AKI. TWEAK stimulation decreased kidney PGC-1a expression in healthy mice. TWEAK
also decreased the expression of PGC-1a and its targets as well as mitochondrial membrane
potential in cultured tubular cells. Adenoviral-mediated PGC-10a overexpression prevented
TWEAK-induced downregulation of PGC-la-dependent genes and the decrease in
mitochondrial membrane potential. TWEAK promoted histone H3 deacetylation at the
murine PGC-1o promoter. TWEAK-induced downregulation of PGC-1a was prevented
by histone deacetylase (HDAC) or NF«kB inhibitors.

Conclusions: TWEAK decreases PGC-1a and target gene expression in tubular cells
through NFkB activation and histone deacetylation. This information may be used to
design therapeutic approaches that preserve mitochondrial function during kidney injury.

Funding: Private Foundation Support, Government Support - Non-U.S.

TH-PO007

miR-21 Targets Prolyl Hydroxylase Domain Protein 2 in Renal Ischemia/
reperfusion Xiaoyan Jiao,"** Xialian Xu,'?*? Jie Teng,'*? Yi Fang,'*3 Mingyu
Liang,* Xiaoqiang Ding."** 'Div of Nephrology, Zhongshan Hospital, Fudan
Univ, Shanghai, China; *Shanghai Inst of Kidney Disease and Dialysis,
Shanghai, China; *Kidney and Blood Purification Laboratory of Shanghai,
Shanghai, China; *Dept of Physiology and Center of Systems Molecular
Medicine, Medical College of Wisconsin, Milwaukee, WI.

Background: We previously reported that up-regulation of miR-21 attenuated renal
ischemia-reperfusion injury, which was associated with increased hypoxia inducible factor
(HIF)-1o expression. HIF-1o is mediated by prolyl hydroxylase domain protein 2 (PHD?2)
.We hypothesized that miR-21 regulated HIF-1a by targeting PHD2 in the renal ischemic
preconditioning (IPC).

Methods: Luciferase reporter assay was performed to examine if miR-21 could target
the 3’-untranslated region of PHD2. In vitro, hypoxia (1% O,) for 6h was followed by
reoxygenation for 0.5h in HK-2 cell. /n vivo, bilateral kidneys of mice were clamped for
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15min to induce IPC, followed by 35min ischemia 4 days later in the IPC/IR group. The
mice for Sham/IR group were subjected to 35min ischemia without IPC. Locked nucleic
acid (LNA) modified anti-miR-21 or scrambled anti-miR was transfected into cells or
delivered into the mice via tail vein injection less than 1 hour prior to IPC.

Results: miR-21 targeting of PHD2 was confirmed by 3’-untranslated region reporter
assay. miR-21 was significantly up-regulated by hypoxia/reoxygenation in HK-2 cell,
while PHD2 protein decreased significantly. LNA anti-miR-21 significantly decreased
miR-21 levels and increased the abundance of PHD2. In vivo, IPC up-regulated miR-21
expression 24h after the second ischemia. PHD2 expression decreased significantly with
up-regulation of HIF-1a protein and VEGF mRNA in the IPC/IR group. miR-21 induced
by delayed IPC was effectively inhibited by the LNA anti-miR-21. With down-regulation
of miR-21, the protection of delayed IPC was attenuated and PHD2 protein was increased.
Furthermore, up-regulation of HIF-1o and VEGF were abolished in the IPC/IR mice after
the LNA anti-miR-21 treatment.

Conclusions: miR-21 could protect kidney against IRI via HIF-1a by inhibiting
PHD2. The study suggested a new mechanism mediating the effect of miR-21 on HIF-1a
and renal IRT.

Funding: Government Support - Non-U.S.

TH-PO008

Mir-668 Is Induced via HIF-1 to Prevent Mitochondrial Fragmentation
and Protect Kidneys from Ischemia-Reperfusion Injury Qingging Wei,'
Yong Liu,> Mingyu Liang,> Zheng Dong.'* 'Dept of Cellular Biology and
Anatomy, Medical College of Georgia, Georgia Regents Univ, Augusta, GA;
’Dept of Physiology, Center of Systems Molecular Medicine, Medical College of
Wisconsin, Milwaukee, WI; *Charlie Norwood VA Medical Center, Augusta, GA.

Background: MicroRNAs are important regulators in various pathophysiological
condition including ischemic acute kidney injury(AKI). We identified mir-668 that was
significantly up-regulated in ischemic AKI. mir-668 induction was attenuated in kidney
proximal tubule-HIF-1-knockout mice, suggesting a role of HIF-1 in the inductive response.

Methods: Analysis of the sequence of the potential promoter region of mir-668
predicted two HIF-1 binding sites. The binding of HIF-1 to one of the sites was verified
by Chromatin immunoprecipitation (CHIP) assay, suggesting that HIF-1 may directly
regulate mir-668 transcription.

Results: Functionally, inhibition of mir-668 exacerbated kidney injury, supporting a
protective role of this microRNA. Consistently, inhibition of mir-668 led to apoptosis in
cultured rat proximal tubular cells (RPTC) and overexpress mir-668 reduced ATP-depletion
mediated RPTC apoptosis. Interestingly, mir-668 inhibition also induced significant
mitochondrial fragmentation, a pathogenic event in renal tubular cell death in ischemic
AKI. To further examine the regulation mechanism of mitochondrial morphology by
mir-668, we identified a list of potential mir-668 targets by Ago2 immunoprecipitation
and RNA deep sequencing.

Conclusions: In summary, mir-668 is up-regulated via HIF-1 during ischemic AKI.
Following the induction, mir-668 may play a role in the preservation of mitochondrial
dynamics and morphology for the protection of kidney cells and tissues. n also induced
significant mitochondrial fragmentation, a pathogenic event in renal tubular cell death in
ischemic AKI. To further examine the regulation mechanism of mitochondrial morphology
by mir-668, we identified a list of potential mir-668 targets by Ago2 immunoprecipitation
and RNA deep sequencing.

Funding: NIDDK Support, Veterans Administration Support, Private Foundation
Support

TH-PO009

Implication of AMPK Activation in Experimental Aristolochic Acid
Nephropathy: Use of a Targeted Metabolomic Analysis Anne-Emilie Decleves,'
Inés Jadot,’ Vanessa Colombaro,’ Kefeng Li,> Nathalie Caron,? Joelle L. Nortier,'
Robert K. Naviaux.? 'Free Univ of Brussels, *Univ of California, San Diego;
3Univ of Namur.

Background: Experimental aristolochic acid nephropathy (AAN) is a progressive
tubulointerstitial injury, characterized by early and transient acute tubular necrosis. In order
to better explore the pathogenesis of AAN, a targeted metabolomic analysis was performed
in plasma of AA-intoxicated mice. In addition, the effect of AMP-activated Protein Kinase
(AMPK) activation with AICAR was also investigated.

Methods: C57BL/6] male mice were randomly subjected to i.p. injection of either
sterile saline solution, AA, AA+AICAR, the specific AMPK activator for 4 days. Mice were
then euthanized at day 5. Targeted metabolites were detected in plasma using an AB SCIEX
QTRAP 5500 triple quadrupole mass spectrometer equipped with a Turbo V electrospray
ionization (ESI) source, and Shimadzu LC-20A UHPLC system.

Results: Thirty metabolites were dysregulated in this acute phase of the experimental
AAN model. Among them, 23 metabolites were significantly increased in AA-treated mice
and 7 were significantly decreased. AICAR treatment ameliorated the change of 15 of these
metabolites. Among the observed changes, several metabolic pathways were affected,
in particular gut microbiome metabolism, liver and bile acid metabolism, tryptophan
metabolism, purine and pyrimidine metabolism and mitochondrial metabolism. Tryptophan-
derived metabolites considered as uremic toxin such as xanthurenic acid, kynurenic acid
were increased in AA-treated mice and reduced with AICAR.

Conclusions: These metabolomic approach provided novel findings regarding early
perturbations occurring in metabolic pathways in AAN. Moreover, our results suggest 1)
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a crosstalk between gut microbiome and kidney, especially in relation with tryptophan
metabolism and accumulation of uremic toxins; 2) a beneficial role of AMPK in reducing
the level of uremic toxins.

Funding: Private Foundation Support

TH-PO010

Suppressed Renal Mitochondrial Biogenesis After Liver Transplantation
in Rats Zhi Zhong,' Qinlong Liu,'? Yasodha Krishnasamy,' Hasibur Rehman,'
Peifeng Deng,' John J. Lemasters,' Rick G. Schnellmann.'? 'Medical Univ of
South Carloina, Charleston, SC, *Darlian Medical Univ, 2nd Affiliated Hospital,
Darlian, China; *Ralph H. Johnson VA Medical Center, Charleston, SC.

Background: Suppressed mitochondrial biogenesis (MB) contributes to acute kidney
injury (AKI) after renal ischemia-reperfusion and sepsis. AKI occurs frequently after
liver transplantation (LT), which substantially increases mortality. This study investigated
whether suppressed MB plays a role in AKI after LT.

Methods: Livers were explanted from Lewis rats and implanted after 18 h cold storage.
Liver, kidney and blood were collected 18 h after LT or survival was determined at 7 days.

Results: Seven-day survival after LT decreased to 25%. Focal necrosis, apoptosis and
leukocyte infiltration occurred in liver grafts, and serum ALT and total bilirubin increased
markedly after LT. In the kidney, nuclear DNA-encoded oxidative phosphorylation
(OXPHOS) protein ATP synthase-f and mitochondrial DNA (mtDNA)-encoded OXPHOS
protein NADH oxidase-3 decreased 44% and 81%, respectively, and their associated mRNAs
decreased 72% and 46%, respectively, indicating suppressed OXPHOS protein synthesis.
Renal PGC-1a, the master regulator of MB, decreased 57% after LT and mitochondrial
transcription factor-A (TFAM), which controls mtDNA replication and transcription,
decreased 66%. PGC-10.and TFAM mRNAs also decreased. mtDNA was reduced by 60%.
Together, these data indicate marked MB suppression in the kidney after LT. Inhibited MB
was associated with 17- and 13-fold increases in NGAL and cleaved caspase-3 in the renal
tissue. Mild to moderate histological changes were observed in the kidney, including loss
of brush border, vacuolization of tubular cells in the cortex, cast formation and necrosis in
some proximal tubular cells. Myeloperoxidase and ED-1 also increased in the kidney after
LT, indicating inflammation. Serum creatinine increased >2 fold.

Conclusions: MB is disrupted in the kidneys of recipients of liver grafts after long cold
storage, which may contribute to the occurrence of AKI and increased mortality after LT.

Funding: NIDDK Support

TH-POO011

TXNIP Is Involved in the Mitochondrial ROS Mediated NLRP3
Inflammasome Activation in Ischemia/Reperfusion Induced AKI Liu Yiran,
Wen Yi, Tang Taotao, Bi-Cheng Liu. [Inst of Nephrology, Southeast Univ,
Nanjing, Jiangsu Province, China.

Background: Renal ischemia reperfusion is a leading cause of acute kidney injury
(AKI). Previews studies suggest that mitochondrial dysfunction and NLRP3 inflammasome
activation are important events of AKI. TXNIP, an endogenous inhibitor of the antioxidant
thioredoxin and ROS sensor, may have a role in NLRP3 inflammasome activation. In this
study, we explored the relationship between TXNIP on NLRP3 inflammasome activation
in ischemia/reperfusion induced AKI.

Methods: Ischemic mice models were built as previewsly reported. MitoTEMPO, a
mitochondria-targeted antioxidant, was used to attentuate ROS production. Also, HK-2
cells were cultured for 8h with hypoxia-hypoglycemic plus 2 h normoxia/normal glucose
incubation. SIRNA of NLRP3 and TXNIP were applied to interupt the signaling.

Results: In this study, we established an ischemia reperfusion induced-AKI model
characterized by tubular necrosis and excessive mROS production.The renal expression
of NLRP3 inflammasome, IL-1p and IL-18 were significantly increased in this animal
model. However, kidney dysfunction and mitochondrial damage were attenuated obviously
in NLRP3” mice compared with WT mice with ischemia AKI. In vitro study,oxygen—
glucose deprivation injury time dependently increased the expression levels of NLRP3
inflammasome axis and TXNIP. The mitochondrial injury in damaged HK2 cells was
suppressed by silence of NLRP3. Furthermore, MitoTEMPO could restore mitochondrial
function and dissociate TXNIP from NLRP3 to inhibit NLRP3 inflammasome activation.
TXNIP siRNA significantly abrogated the mROS and NLRP3 inflammasome activation.

Conclusions: NLRP3 inflammasome activation induced by excessive ROS production
in ischemic AKI is mediated by TXNIP. And the mROS-TXNIP-NLRP3 inflammasome
pathway can be a potential target for AKI therapy.

Funding: Other NIH Support - National Natural Science Foundation of China

TH-POO012

PPAR Activation in Regulatory T Cells Enhances Protection from Kidney
Ischemia Reperfusion Injury Gilbert R. Kinsey, Didier Portilla, Liping Huang,
Mana Yang, Michael N. Pham, Brian K. Stevens. Medicine, Univ of Virginia,
Charlottesville, VA.

Background: Regulatory T cells (Tregs) are anti-inflammatory lymphocytes that
protect the kidney from multiple types of injury. Our recent studies suggest that Tregs
must express the surface receptor programmed death 1 (PD-1) to mediate protection. A
metabolic program favoring mitochondrial oxidative phosphorylation (OxPhos) over
glycolysis in Tregs is critical for Treg development and function in other models. PD-1
and peroxisome proliferator-activated receptors (PPARs) promote OxPhos in several cell
types, but their role in Treg-mediated renal protection is not known.

AKI: Basic - I

Poster/Thursday

Methods: Mitochondrial membrane potential (TMRE) and mass (Mitotracker) were
assessed using flow cytometry. Tregs isolated from WT or PD-1 KO mice were adoptively
transferred to naive WT recipients 1 hr prior to ischemia reperfusion injury (IRI). WT and
PD-1 KO Tregs were exposed to the pan PPAR activator bezafibrate (BEZA) or vehicle
(DMSO) overnight, then washed, prior to adoptive transfer in the IRT model.

Results: PD-1 KO Tregs had significantly lower mitochondrial mass and mitochondrial
membrane potential (TMRE mean fluorescence intensity: 45+10% of WT Tregs, p<0.05).
In contrast to WT Tregs, untreated PD-1 KO Tregs offered no protection from kidney IRI
in terms of plasma creatinine levels, ATN scores and kidney neutrophil accumulation at 24
hrof reperfusion. Treatment of WT Tregs with bezafibrate overnight significantly enhanced
the ability of a sub-optimal number of Tregs to protect the kidney from IRI (24 hr plasma
creatinine (mg/dl): Sham 0.4+0.1; IRI + saline 1.8+0.1; IRI+ WT Tregs (DMSO) 1.1+0.3;
IRI + WT Tregs (BEZA) 0.6+0.1%, N=7 per group, *P<0.01 vs. DMSO). Bezafibrate
treatment endowed PD-1 KO Tregs with modest, but statistically significant, protective
ability in the kidney IRI model.

Conclusions: These results demonstrate that PD-1 must be expressed on Tregs in order
for them suppress kidney IRI and that PPAR activation ex vivo enhances subsequent Treg
activity in this model. Our findings suggest that enhanced OxPhos in Tregs promotes their
ability to protect the kidney.

Funding: NIDDK Support

TH-PO013

Effects of Short Chain Fatty Acids on Inflammatory Process in Acute Kidney
Injury Sung Yoon Lim,' Young Ju Na,! Myung-gyu Kim,' So-young Lee,’
Sang-Kyung Jo,! Won-Yong Cho.! 'Dept of Nephrology, Korea Univ Hospital,
Seoul, Korea; *Dept of Nephrology, Eulji Univ Hospital, Korea.

Background: Short chain fatty acids (SCFAs) are the metabolic end products of normal
bacterial fermentation of fibers in the large intestine. Emerging evidence suggest the role of
gut-kidney crosstalk in regulating inflammatory processes. Purpose of the present study was
to elucidate the role of SCFAs in an acute kidney injury (AKI) in which the inflammatory
process has a major role.

Methods: Bilateral ischemia reperfusion injury (IRI) was induced in C57BL/6 mice.
Sodium acetate were given to mice 30 minutes before ischemia and at the moment of
reperfusion. Biochemical values, histological kidney damage and tissue inflammation were
assessed. In in vitro analysis, immune cells harvested from mice spleen were stimulated
with LPS and the effect of sodium acetate on cytokine production was measured. Effects
of SCFAs on T cell proliferation was also determined.

Results: Treatment with SCFAs attenuated IRI and reduced inflammation. Tubular cell
apoptosis, determined by TUNEL stain also was decreased by SCFAs. The anti-inflammatory
effects of SCFAs persisted until IRI day 14, thereby attenuating renal fibrosis after injury.
Significantly lower level of pro-inflammatory cytokines was observed in the supernatant
of cells from spleen co-treated with LPS and SCFAs, compared with those treated with
LPS alone. Especially, IL-12p70, major inflammatory cytokine of dendritic cells was also
reduced, suggesting that SCFAs might modulate the function of dendritic subset. In addition,
administration of SCFAs can dose dependently inhibit normal T cell proliferation induced
by anti-CD3 Ab stimulation.

Conclusions: Thus, our findings provide evidence that the SCFAs have renoprotective
effect in AKT and also that this might be partially mediated by its immune modulatory effect.

TH-PO014

The Renoprotective Effect of Abatacept in Ischemia/Reperfusion Injury in
Mice Masaki Saito, Shinya Kaname, Hideki Shimizu, Yoshinori Komagata,
Yoshihiro Arimura. Kyorin Univ School of Medicine, 6-20-2 Shinkawa, Mitaka,
Tokyo, Japan.

Background: Although AKT is still an important complication in hospitalized patients,
its prognosis remains poor, thus elucidation of the pathogenic mechanism and its effective
treatment is urgently needed. Recently, a role for T cells in the renal ischemia/reperfusion
injury (IRT) and also the renoprotective effect of abatacept, an inhibitor for CD28-CD80 T
cell costimulatory signals, in the IR have been reported, while its precise mechanisms are
not fully understood. The purpose of this study is to determine the effect and mechanism
of abatacept in the IRI model in mice.

Methods: Heminephrectomized mice were divided into three groups; the mice treated
with ischemia/reperfusion (22 min) with normal saline or abatacept, and those treated with
sham operation without renal ischemia as a control. Renal function (serum urea nitrogen
and Cr, urine albumin excretion), pathology including T cell infiltration, expression of
mRNA and protein for various parameters in the kidney were evaluated at 1 day after
ischemia/reperfusion procedures.

Results: Compared with normal saline-treated mice, renal injury in the abatacept-treated
mice were markedly attenuated both functionally and pathologically, with serum parameters
improved to almost control levels. In addition, in abatacept-treated mice, apoptosis and
expression of KIM-1 and PAI-1 were significantly suppressed as compared with normal
saline-treated mice. Although the number of inflammatory cells and expressions of MCP-
1 reduced by abatacept, the number of CD3-positive T cells, which was increased after
ischemia/reperfusion, was not altered by abatacept.

Conclusions: We here showed that abatacept dramatically ameliorate IRI in mice,
suggesting that it might be a new therapeutic option. It may be that abatacept, by blocking
CDB80-mediated signal in some cells responsible for the pathogenesis, exhibit anti-
inflammatory effects, resulting in improvement of IRI, independently of T-cell-mediated
acquired immune mechanisms.
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Autophagy Is Activated to Protect against Kidney Injury following in
Lipopolysaccharide Treatment Shugin Mei,"?> Man J. Livingston,? Changlin
Mei,' Zheng Dong.? ‘Nephrology, Shanghai Changzheng Hospital, Shanghai,
China; *Cellular Biology and Anatomy, Georgia Regents Univ, Augusta, GA.

Background: Sepsis, characterized by systemic inflammation, is a major cause of
acute kidney injury (AKI) in hospitalized patients, especially in intensive care unit. The
pathogenesis of septic AKI is poorly understood. Autophagy is a conserved, cellular
catabolic pathway that plays crucial roles in cellular homeostasis including the maintenance
of cellular function and viability. The regulation and role of autophagy in septic AKI
remains unclear.

Methods: Lipopolysaccharide (LPS), an endotoxin, was injected in C57BL/6 mice
to induce endotoxic/septic AKI. Autophagy reporter (CAG-RFP-EGFP-LC3) mice were
used to monitor the dynamic changes of autophagy following LPS treatment. To determine
the pathological role of autophagy, autophagy was inhibited pharmacologically with
chloroquine or genetically by using proximal tubule-specific Atg7 (Autophagy gene-7)
ablated mice. Blood urea nitrogen (BUN) and serum creatinine were measured to evaluate
renal function. HE staining and TUNEL staining were used to detect kidney injury. For
in vitro study, cultured proximal tubular cells were treated with LPS in the absence or
presence of chloroquine.

Results: LPS induced AKI in mice as indicate by increased in BUN and serum
creatinine, and tubular injury, which was accompanied by an increase in LC31I expression.
In CAG-RFP-EGFP-LC3 mice, LPS induced mRFP and EGFP-labeled autophagic puncta
in renal tubular cells, further verifying the activation of autophagy. Chloroquine enhanced
kidney injury during LPS treatment. For in vitro study, we detected LC3II expression
accumulation and P62 degradation after LPS treatment for 12 hours, which was consistent
with the mRFP, EGFP-labeled autophagic puncta results showed in proximal tubular cells.

Conclusions: Autophagy is activated in LPS-induced AKI and plays a renoprotective
role.

Funding: NIDDK Support, Veterans Administration Support, Government Support
- Non-U.S.

TH-PO016

Vascular Endothelial Growth Factor (VEGF) Contributes to Sepsis-Induced
Acute Kidney Injury Arnaldo F. Lopez-Ruiz, Andrea P. Soljancic, Kiran B.
Chandrashekar, Luis A. Juncos. Nephrology, Univ of Mississippi Medical
Center, Jackson, MS.

Background: Sepsis is the most common cause of acute kidney injury (AKI) in the
ICU. However, we still have an incomplete understanding of the mechanisms that cause it,
and consequently our therapies provide only suboptimal protection at best. Previous studies
have shown that VEGF is upregulated in sepsis and plays a role in its associated morbidity
and mortality. We recently found that sFlt-1, an endogenous VEGF inhibitor is upregulated
in both sepsis and AKI; however not sufficiently to normalize VEGF levels or neutralize
its deleterious effects. We tested whether administering additional sFIt-1 protects against
AKI and improves the balance between deleterious and protective cytokines and factors.

Methods: We used the cecal ligation and puncture technique (CLP) to induce sepsis.
Male Sprague-Dawley rats were randomized into 4 groups: 1) Sham. 2) Sham + sFlt-1,
3) CLP, 4) CLP + sFlt-1. We administered sFlt-1 (12 pg/kg SQ) 6 hs after the CLP or
sham procedure. At 24hs the rats were euthanized after collecting blood and kidneys for
determination renal function and injury.

Results:
VEGF Sfit-1 Creat uKIM-1 | TNF i-NOS | HO-1
pg/ml pg/ml mg/dl pg/ml pg/ml pg/ml ng/ml
SHAM 370£10 | 3055 | 05:007 | 135+5 | 20608 | [BE | 033
0.3 0.01
CLP 780+ 330+ 2.2+ 1900+ 265+ 13+ 3.0+
15 * 10 * 0.09 * 50 * 10 * 0.5 * 0.1*
530+ 10 | 500+ 1.4+ 0.1 1100+ 45 | 130+6 6+ 0.4 7.5+0.2
CLPSTI-1 oy 15t4 | v4 4 4 4 4

Data: Mean = SEM * p< 0.05 vs Sham #p<0.05 vs CLP

Conclusions: CLP causes AKI within 24hs and is associated with increased intra-renal
expression of VEGF, i-NOS, TNF and only a modest increase in renal HO-1. Administering
Sfit-1 during sepsis attenuated the severity of AKI and blunted the increase in i-NOS, VEGF
and TNFo, while paradoxically causing a large increase in HO-1. Our data demonstrate
a protective effect of sFlt-1 in sepsis-induced AKI, suggesting that excessive VEGF is
deleterious in this condition, and that sFlt-1 associated induction of HO-1 may play a role
in its beneficial actions.

Funding: NIDDK Support, Private Foundation Support
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Up-Regulation of miR-98 in the Kidney with Ischemia Reperfusion Injury
Protects Endothelial Cells against Apoptosis by Targeting Caspase-3
Guang Yu, Xueli Lai. Dept of Nephrology, Changhai Hospital, the Second
Military Medical Univ, Shanghai, China.

Background: Endothelial dysfunction is one of the main pathophysiological processes
involved in renal ischemia reperfusion injury. In our previous study, we screened the
aberrantly expressed miRNAs in the kidney with ischemia reperfusion injury (IRI) by
microarray assay, among which miR-98 was predicted to target caspase-3. The present
study was performed to whether miR-98 was involved in the regulation of endothelial
apoptosis under hypoxia and re-oxygenation (HR) conditions.

Methods: The level of miR-98 in IRI kidney and HR HUVECs was determined by
real-time PCR. HUVECs were treated with HIF-1a siRNA to investigate the role of HIF-
1o on miR-98 regulation. HUVECs were transfected with miR-98 mimics or antisense
oligonucleotides against miR-98 to identify the effect of miR-98 on the expression of
caspase-3, as well as the hypoxia-induced apoptosis. Finally, the relationship between
miR-98 and caspase-3 was confirmed by dual-luciferase reporter assay.

Results: Both of IRI and HR induced significantly up-regulation of miR-98 in
the ischemic kidney and hypoxic HUVECs, respectively (Figure 1A). HIF-1a siRNA
remarkably down-regulated the expression of miR-98 in both normal and hypoxic HUVECs
(Figure 1B). MiR-98 mimics significantly inhibit caspase-3 expression in HUVECs, while
anti-miR-98 significantly up-regulated it (Figure 1C). Furthermore, miR-98 protected
HUVECs against apoptosis induced by hypoxia, while anti-miR-98 had the reverse effect
(Figure 1D). The dual-luciferase reporter assay showed that miR-98 decreased the luciferase
activity when transfected with wild-type caspase-3 sequence, but not mutant sequence at
the predicted binding site (Figure 1E).
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Conclusions: Renal IRI induces up-regulation of miR-98 potentially dependent on
HIF-1a, which protects endothelial cells against apoptosis by targeting caspase-3.
Funding: Government Support - Non-U.S.

TH-PO018

Endothelial Caspase-8 Is a Key Mediator of Sepsis-induced Acute Kidney
Injury Bradley K. Hack, Lihua Bao, Chang Xu, Patrick Cunningham. Section
of Nephrology, Univ of Chicago, Chicago, IL.

Background: Acute kidney injury (AKI) is a frequent complication of gram negative
sepsis. Prior work has demonstrated the importance of tumor necrosis factor (TNF) in
endotoxin (LPS)-induced AKI. Caspase-8 is a key downstream effector of TNF, leading to
apoptosis, and possibly facilitating inflammation. Mice genetically deficient in caspase-8
die in utero due to abnormal cardiovascular development.

Methods: To define the importance of caspase-8 activation in the endothelium in sepsis,
we generated mice deficient in endothelial cell caspase-8 (EC-Casp87), using Cre expressed
in the endothelium under inducible control of the VE-cadherin promoter, activated after
tamoxifen administration. After one week of tamoxifen followed by a washout period, mice
were injected with 0.25 mg/g E. coli LPS i.p. At baseline, EC-Casp8”- mice showed an
absence of caspase-8 staining in endothelium after tamoxifen. Mice were sacrificed at 24
h and blood collected for cytokines, BUN, and creatinine. Kidney tissue was analyzed for
light microscopic and immunohistochemistry. A subset of mice underwent renal cortical
blood flow measurement by laser Doppler.

Results: As expected, wildtype mice developed significant AKI with elevation of BUN
and subtle pathologic injury. In contrast, EC-Casp8”- mice had significantly less AKI (24
h BUN of 45.3 ++ 11.2 v. 114.9 £ 9.9 mg/dl, p < 0.01). LPS induced a decrease in renal
cortical blood flow that was restored in EC-Casp8”- mice (24 h renal blood flow of 1472 +
61 perfusion units (BPU) in saline injected controls, 614 + 89 BPU in LPS injected wildtype
mice, and 1320 + 159 BPU in LPS injected EC-Casp8” mice, p < 0.01). EC-Casp8” mice
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also had reduced evidence of pathologic injury on light microscopy (cortical injury score 0.9
+0.20 in LPS injected EC-Casp8”~ mice v. 1.7 £ 0.15 in wildtype, p < 0.05), and evidence
of less vascular and tubular apoptosis on TUNEL staining.

Conclusions: These findings point to a key role of endothelial caspase-8 in sepsis-
induced AKI. Further work will determine the relative role of caspase-8 in affecting renal
microvascular perfusion, inflammation, and apoptosis in sepsis-induced AKI.

Funding: NIDDK Support

TH-POO019

Sepsis Reduces Kidney Function in Mice Before Hemodynamic Alterations
or Clinical Symptoms Become Apparent Jonathan Street, Yuning George
Huang, Peter S.T. Yuen, Robert A. Star. NIDDK, Bethesda, MD.

Background: Acute kidney injury (AKI) increases the mortality and morbidity of
sepsis. A rise in serum creatinine is used to detect AKI clinically and experimentally, but
the slow kinetics prevents early detection of injury. To expand our understanding of the
onset of AKI following sepsis we used a novel transcutaneous measurement of the plasma
clearance of a fluorescent marker to directly measure GFR in near real-time.

Methods: Sepsis was induced in male CD-1 mice by cecal ligation and puncture (CLP).
Blood pressure, heart rate, and activity/locomotion were simultaneously monitored by an
implanted telemetry device. FITC-Sinistrin was injected at 0 and 90 min after surgery
enabling GFR to be monitored for 5 hours via transcutaneous fluorescence, measured by
a miniaturized fluorimeter attached to the mouse back.

Results: Log transformation of FITC-Sinistrin fluorescence decay allowed easy
identification of when single pool kinetics applied, permitting calculation of GFR. GFR
following CLP was similar to baseline during the first hour. During the second hour GFR
fell by 30%, and dropped to 20% of baseline by 5 hours (p<0.01). In contrast, mean arterial
pressure, and heart rate were stable immediately following CLP, but then began to decrease,
and were statistically significantly different from sham 3, and 4 hours later, respectively
(p<0.01). Activity/locomotion began to decline in the second hour, and was significantly
different from sham 4 hours after CLP (p<0.01).

Conclusions: Transcutaneous fluorescence measurement of plasma clearance
longitudinally enables greater temporal resolution in measured GFR than prior approaches,
revealing novel pathophysiology during early AKI. GFR was initially stable after sepsis
surgery, then fell rapidly 2 hours later. The fall in GFR preceded hemodynamic alterations
and the appearance of clinical symptoms such as reduced activity.
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TH-PO020

Urinary AIM/CDS Interacts with Kidney Injury Molecule-1 (KIM-1) and
Promotes Recovery from Acute Kidney Injury via Enhancing Intraluminal
Debris Clearance Toru Miyazaki, Kento Kitada, Satoko Arai. Molecular
Biomedicine for Pathogenesis, Faculty of Medicine, The Univ of Tokyo, Tokyo,
Japan.

Background: Acute kidney injury (AKI) is associated with prolonged hospitalization
and high mortality, and may predispose patients to chronic kidney disease. To date, no
effective treatments have been established for AKI. The apoptosis inhibitor of macrophage
(AIM; also called CDSL) protein is a circulating protein that associates with IgM pentamers
in blood, which protects AIM from renal excretion and maintains high levels of AIM
(approximately 5 mg/mL in humans and mice) in blood.

Methods: By in vivo studies using AKI mouse models on a wild-type and AIM-deficient
background, as well as in vitro experiments including phagocytosis assay focusing on the
functional relationship between AIM and kidney injury molecule-1 (KIM-1), we here
present that AIM is a ligand of KIM-1 and promotes potent clearance of pathogenic dead
cell debris by tubular epithelial cells, which is crucial for overall recovery from AKI.

Results: The blood AIM dissociates from IgM upon AKI attack and excreted in urine
in AKI patients and mice. The urinary AIM accumulates on intratubular dead cell debris.
The accumulated AIM binds to KIM-1 on injured tubular epithelial cells and induces the
phagocytic removal of the debris by epithelial cells, facilitating kidney tissue repair. When
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subjected to ischemia/reperfusion-induced AKI, AIM-deficient mice exhibit abrogated
debris clearance and markedly higher mortality due to progressive renal dysfunction than
wild-type mice. AIM administration promotes the rapid removal of the debris, thereby
ameliorating AKI in both AIM-deficient and wild-type mice.

Conclusions: Our study demonstrates that the AIM/KIM-1 cooperation efficiently
promotes recovery from acute kidney injury through rapid clearance of intraluminal debris.
These findings could be the basis for novel AKI therapies.

Funding: Government Support - Non-U.S.

TH-PO021

Renal Handling of Circulating and Renal Synthesized Hepcidin and
Its Protective Effects against Hemoglobin-Mediated Kidney Injury
Rachel Van Swelm, Jack F. Wetzels, Vivienne G.M Verweij, Coby M.M.
Laarakkers, Jeanne C.L.M. Pertijs, Rosalinde Masereeuw, Dorine W. Swinkels.
Radboudumc, Nijmegen, Netherlands.

Background: In multiple clinical observational studies it has been demonstrated that
increased urinary hepcidin levels are associated with reduced risk of developing acute
kidney injury (AKI) due to hemolysis in cardiac surgery patients. This study aimed to
get more insight in renal hepcidin handling and its potential protective effects against
heme-mediated AKI.

Methods: C57Bl/6 mice were treated with i) a single i.p. dose of 10 pg human
hepcidin-25 (hhep25) to study renal handling of systemic hepcidin, ii) a single i.v. dose of
5 mg hemoglobin (Hb) to induce AKI, and iii) Hb combined with hhep25 to evaluate the
protective effects of hhep25 on Hb-mediated kidney injury.

Results: Systemic hhep25 was rapidly cleared from plasma and excreted to urine.
In addition to hhep25, we also detected the smaller isoforms hhep22 and hhep20 in
urine, but not in plasma, showing that hhep25 is degraded in the tubular lumen. Urine
hhep25 was 20-fold increased in megalin deficient mice compared to control (p<0.05)
and immunofluorescence staining showed that hepcidin was present in tubules expressing
megalin, but NOT in megalin-deficient tubules, demonstrating that megalin is responsible
for hhep25 uptake in the proximal tubules. Administration of hhep25 simultaneously or 4h
after Hb injection in wildtype mice significantly attenuated the Hb-induced rise in urinary
NGAL and KIMI levels, and renal IL6 and NGAL mRNA expression. Interestingly,
simultaneous administration of Hb and hhep25, but not Hb or hhep25 alone, resulted
in an increase in renal Hampl mRNA expression (15 fold, p<0.05). Administration of
hhep25 to Hb-treated mice reduced renal mRNA expression of HO-1, DMT1, H-ferritin
and L-ferritin (all p<0.05), possibly reflecting the mechanisms by which hepcidin exerts
its protective effects.

Conclusions: Systemic hepcidin is filtered to the urine, partly reabsorbed via megalin
in the proximal tubules and degraded in the tubular lumen. Moreover, our data suggest that
both systemically delivered hepcidin and locally produced hepcidin are involved in renal
protection against heme-induced AKI.

TH-PO022

The Lungs in Mice with Acute Kidney Injury Have an Exuberant
Inflammatory Response to Endotoxin Hyo-Wook Gil, Chris Altmann, Ana
Andres-hernando, Danielle Soranno, Sarah Faubel. Internal Medicine Renal,
Univ of Colorado, Denver, CO.

Background: Sepsis occurs in 40% of patients after the diagnosis of acute kidney
injury (AKI) that may be related to impaired immune function. We sought to determine
immune function specifically in the lungs in mice with AKI.

Methods: AKI was induced by bilateral renal pedical clamping. Lung immune function
was assessed by intratracheal instillation of either endotoxin (LPS) or Pseudomonas bacteria
to induce pneumonia.

Results: Intratracheal LPS was administered 4 hours or 7 days after Sham or AKI. 4
hours after intratracheal LPS, lung inflammation as judged by bronchoalveolar fluid TNF,
lung myeloperoxidase (MPO) activity (a marker of lung neutrophils), and lung CXCL1
(a neutrophil chemokine) was greater after AKI+IT LPS versus Sham+IT LPS in both the
4 hour and 7 day group (P<0.05 for all endpoints n=4). To determine the role of alveolar
macrophages, alveolar macrophages were recovered by bronchoalveolar lavage 4 hours after
Sham or AKI, placed in culture, and exposed to endotoxin. Media TNF-o was significantly
higher in alveolar macrophages from AKI. Since the response to endotoxin was excessive,
we tested the response to pneumonia. AKI or Sham was performed and pneumonia was
induced at 2 different time points post procedure: 1) 5 minutes and 2) 7 days. 24 hours
after induction of pneumonia, blood cultures were 0 colony forming units (CFU) in Sham
and 61 CFU in AKI (n=10); notably, 0% of Sham were bacteremic (n=0 of 10) and 60% of
AKI were bacteremic (n=6 of 10) in the 5 minute group; in the 7 day group, blood cultures
were higher in AKI and were 31% positive in sham (4 out of 13), and 70% positive in
AKI (7 out of 10). Inflammation (as judged by lung MPO activity) was greater in AKI +
pneumonia versus Sham + pneumonia in both 5 min and 7 d groups. Lung cultures were
similar in Sham and AKI in both time groups indicating similar infection fighting ability
between Sham and AKI.

Conclusions: In mice with AKI, the lung immune response to bacteria or gram
negative bacteria is characterized by an exuberant inflammatory response which leads to
bacteremia during pneumonia .

Funding: Other NIH Support - NHLBI
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TH-PO023

Inhibition of MEK/ERK by Trametinib Attenuates Sepsis-Induced Systemic
Inflammation and Multi-Organ Injury in Mice Joshua Andrew Smith,'
Philip R. Mayeux,” Rick G. Schnellmann.! ’Drug Discovery and Biomedical
Sciences, Medical Univ of South Carolina, Charleston, SC; *Pharmacology and
Toxicology, Univ of Arkansas for Medical Sciences, Little Rock, AR.

Background: MEK/ERK signaling is an essential component of the innate immune
response in sepsis. We previously demonstrated that a potent and specific inhibitor of
MEK1/2, trametinib, prevents endotoxin-induced renal injury in mice. Our goal was to
further assess the efficacy of trametinib in a more clinically relevant model of sepsis induced
by cecal ligation and puncture (CLP) in mice.

Methods: Male C57BL/6 mice (40 weeks of age) were subjected to CLP, and trametinib
(1 mg/kg, i.p.) was administered at 6 h post-CLP. Serum cytokine levels were determined
using a Luminex-based multiplex assay. Standard assays were used to measure clinical
markers of organ/cellular injury including serum creatinine (SCr), blood urea nitrogen
(BUN), alanine aminotransferase (ALT), creatine kinase (CK), and lactate dehydrogenase
(LDH) in the serum. Renal microvascular perfusion was evaluated by intravital microscopy.
Transcript levels of tubular injury markers and pro-inflammatory cytokines in the renal
cortex were determined by qPCR.

Results: Delayed trametinib administration partially attenuated increases in circulating
pro-inflammatory cytokines (TNF-a, IL-1f, IL-6, GM-CSF) and development of
hypothermia at 18 h post-CLP. In addition, MEK/ERK inhibition restored SCr to baseline
levels and reduced other markers of organ/cellular injury (serum ALT, CK, LDH) in CLP
animals. In the kidney, trametinib completely reversed the early deficits in peritubular
capillary perfusion and decreased mRNA expression of tubular injury markers including
KIM-1, NGAL, and HO-1. MEK/ERK blockade also attenuated CLP-mediated up-
regulation of cytokines (TNF-a, IL-1f, IL-6) in the renal cortex.

Conclusions: These data reveal that the MEK/ERK inhibitor trametinib attenuates
systemic inflammation, AKI, and other organ injury in a clinically relevant model of sepsis,
even with delayed administration. Since trametinib is FDA approved, this drug may represent
a readily translatable approach to limit organ injury in sepsis.

Funding: Other NIH Support - NIGMS Support, Veterans Administration Support

TH-PO024

Chemokine Receptor 5 Blockade Modulates Inflammation and Immunity
in Renal Ischemic Reperfusion Injury Kyung Don Yoo,' Hajeong Lee,'
Ran-hui Cha,? Jung Pyo Lee,' Yon Su Kim,' Seung Hee Yang.? 'Seoul National
Univ College of Medicine; *National Medical Center; *Seoul National Univ
Kidney Research Inst.

Background: The CC chemokine receptor (CCRS) is an important regulator of
macrophage trafficking in the kidney in response to inflammation and immunity. Therefore,
we investigated a role of CCR5 in the pathogenesis of experimental ischemic reperfusion
injury (IRI).

Methods: Bilateral renal artery pedicles clamping for 30 min followed by reperfusion
was performed on B6 wild type and CCR5 KO mice. We performed adoptive transfer of LPS
treated RAW cells following depletion of macrophage by liposome clodronate (LC) in mice.

Results: CCR5 KO mice showed less aggravated IRI in terms of the apoptosis of
tubular epithelial cells and creatinine compare to B6 wild type. CCRS deficiency decreased
mRNA expressions of proinflammatory cytokines but increased mRNA expressions of Th2
cytokines. CXCR3 positivity in CD11b+ cells and iNOS were attenuated in CCRS KO
mice compared to that in B6 wild type mice. On the contrary, the CCR5 KO mice showed
increased numbers of Argl- or CD206-expressing macrophages. LC-treated wild type
mice showed severe injury compared to CCR5 KO mice aftertransfer of M1 macrophage.
Adoptive transfer of LPS-treated RAW cells, which constitutively express iNOS, reverses
the functional protection against IRI only in wild-type, not CCR5 KO mice. When CCRS
was knocked out in macrophages, bone marrow-derived macrophages showed M2
macrophage activation.The migration of Bone marrow-derived macrophage fromwild type
mice towardprimary tubular epithelial cell with rCCRS was increased. Moreover, blockade
of CCRS inhibited migration of macrophages. Renal tissue of patients with delayed graft
function frequently contained CCRS cells, and the number of these cells tended to positively
correlate with acute tubular necrosis severity.

Conclusions: These findings show that CCRS deficiency favors M2 macrophages
activation and provide a potential strategy for treating acute kidney injury through
blocking CCRS.

TH-PO025

Early Activation of Inflammasome in Acute Kidney Injury After Renal
Sympathetic Denervation in Pig Il Young Kim,' Min Jung Kim,' Joo Hui Kim,'
Dong Won Lee,' Soo Bong Lee,' Su Min Park,? Jong Man Park,?> Woo Jin Jung,?
Harin Rhee,> Sang Heon Song,? Eun Young Seong,? Thm Soo Kwak.? Internal
Medicine, Pusan National Univ Yangsan Hospital, Yangsan, Republic of Korea;
’Internal Medicine, Pusan National Univ Hospital, Busan, Republic of Korea.

Background: Renal sympathetic denervation (RDN) is available and implemented as
a strategy for the treatment of resistant hypertension. In the aspect of chronic safety, renal
function, as assessed by serum creatinine, cGFR(MDRD), and cystatin C was reported to
be unchanged from baseline at 6 months. We investigated whether RDN might cause subtle
inflammation and subclinical damage in the early phase of acute kidney injury (AKI).
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Methods: Female pigs were divided into 6 groups; normal control (group A), Sham-
operated control (group B), contrast media control (group C), and renal sympathetic
denervation groups subdivided into 3 groups according to the time of sacrifice; immediately
(group D), 1 week later (group E), and 2 weeks later (group F) after RDN. We checked
IL-1a, 1B, 18, 6, 10, TNF-a, cystatin C, caspase-1, ASC, and NLRP3 as early biomarkers
of inflammation and AKI.

Results: There were no significant changes in group B and C compared to group A. Hb,
BUN, serum Na, K, Cl, CRP, urine protein/creatinine ratio, and urine albumin/creatinine
ratio showed no significant changes between groups. Serum creatinine and cystatin C were
increased from Ist week after RDN. Serum LDH was increasedimmediately after RDN, and
then decreased at 2nd week.IL-1a, -1B and -18 were increased immediately after RDN, and
showed a tendency to be decreased at 2nd week after RDN. IL-6 was increased immediately
after RDN, and also increased in contrast media control group. TNF-o was increased from 1st
week after RDN. IL-10 was increased immediately after RDN, and decreased at 2nd week.
Casapse-1 and ASC expression were increased from 1st week, and decreased at 2nd week
after RDN. However NLRP3 expression showed no significant changes between groups.

Conclusions: RDN did not cause clinically significant damages on kidneys. However,
RDN can induce the activation of pro-inflammatory cytokines, caspase-1 and then cause
transientand self-limited acute kidney injury.

TH-PO026

The Orphan Nuclear Receptor ROR Alpha Exerts a Protective Potential
in Acute Kidney Injury via Transcriptional Activation of HIF-1 Jieru Cai,'
Rende Xu,? Xiaofang Yu,' Xiaoqiang Ding.! 'Dept of Nephrology, Zhongshan
Hospital, Fudan Univ, Shanghai, China; *Dept of Cardiology, Zhongshan
Hospital, Fudan Univ, Shanghai, China.

Background: Emerging evidence indicates that retinoid-related orphan receptor alpha
(RORalpha), a member of the ROR subfamily of nuclear receptors, mediates key cellular
adaptions to hypoxia and contribute to pathophysiology of many disease states. However,
the potential renal functions of RORalpha in response to ischemia/reperfusion (I/R) injury
remain unclear. Here, we investigated the renal expression and biological function of
RORalpha in acute kidney injury (AKI).

Methods: I/R injury was induced by 35min bilateral clamping of the renal pedicle and
24h reperfusion in wild-type and staggerer (RORalpha(sg/sg)) mice,a natural mutant strain
lacking RORalpha expression. Renal injury and RORalpha abundance were analyzed. In
addition, human proximal tubular cell line (HK-2) was used to investigate the expression
of RORalpha under hypoxia.

Results: RORalpha was detected in both mouse renal endothelial and tubular
epithelial cells.Significant up-regulation of RORalpha was found after renal I/R injury.
Compared with wild-type, RORalpha(sg/sg) mice displayed significantly increased levels
of serum creatinine (2.30+0.21 vs. 1.18+0.35mg/dl, p<0.01), renal tissue damage, and
pro-inflammatory cytokine production after ischemic kidney injury.
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Further mechanistic studies indicated that RORalpha agonists enhanced transcriptional
activity of hypoxia-inducible factor lalpha (HIF-1alpha) in HK-2 cells, which was abolished
by siRNA-mediated silencing of endogenous RORalpha.

Conclusions: These results suggest that RORalpha protects kidney from I/R damage
through transcriptional activation of HIF-1 and represents a potential therapeutic target
for AKI.

Funding: Government Support - Non-U.S.

TH-PO027

Immunosuppressive Double Negative apf T Cells Protect Mice from Ischemic
Acute Kidney Injury Maria Noel Martina,' Sanjeev Noel,> Ankit Saxena,'
Richa S. Majithia,' Samatha Bandapalle,” Abdel Hamad,' Hamid Rabb.? 'Dept
of Pathology, *Dept of Medicine, Johns Hopkins Univ, Baltimore, MD.

Background: TCRaB+CD4-CD8- double negative (DN) T cells are one of the least
understood T cells, partly due to their rarity. We recently found them at high frequency
in both murine and human kidney and demonstrated that they secrete large amounts
of the anti-inflammatory cytokine IL-10. We tested the hypothesis that DNT cells are
immunosuppressive in a mouse model of ischemic AKI and in vitro.

Methods: Immunosuppressive functions of kidney DNT cell were assessed by their
ability to inhibit CD4 T cell proliferation using a standard T cell suppression assay. DNT
cells isolated from the periphery of FasL-deficient g/d mice (which accumulate large
numbers of DN T cells in lymph nodes) were adoptively transferred in to wild type
(WT) mice in the presence or absence of anti-IL-10 antibody and assessed their ability to
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modulated ischemic AKI. Serum creatinine (SCr) was measured to assess kidney function
and histology was studied. DNT cells from human peripheral blood was studied to lay the
foundation for translational studies.

Results: Murine kidney DNT cell significantly (p£0.001) inhibited proliferation of CD4
T cells in vitro, using CD4'CD25" T cells as controls. Transfer of DNT cells significantly
(p£0.01) improved kidney function in WT mice (SCr= 0.5+0.1) following IR-induced
AKI compared to WT mice that either received no cells (SCr=1.3+0.4) or conventional T
cells (SCr=1.4+0.4). Histological evaluation showed significantly reduced tubular necrosis
(p=0.03) in mice that received DNT cells. This protection was lost in mice that received
DNT cells with anti-IL-10 Ab (p£0.01). DNT cells were found in normal subjects-n=3
(n=3, 1.6+0.4 %) and higher in renal cell carcinoma patients (n=3, 3.5+0.1%, p£0.001).

Conclusions: Kidney resident DNT cells suppress CD4 T cell proliferation in vitro
and protect WT mice from IR-induced AKI via IL-10. Furthermore, DNT cells are found
in human peripheral blood and increase with kidney cancer. Future studies are warranted to
better understand immunosuppressive properties of DNT cells and their clinical significance
in AKI and other kidney diseases.

Funding: NIDDK Support

TH-PO028

Interleukin-37 Diminishes the Inflammatory Response of Ischemia/
Reperfusion-Susceptible Renal Tubular Epithelial Cells Luuk Hilbrands,'
Wilco P. Pulskens,' Sandrine Florquin,> Leo Ab Joosten,® Janin A. Bublitz,'
Johan Van der vlag.! 'Nephrology, Radboud Univ Medical Center, Nijmegen,
Netherlands; *Pathology, Academic Medical Center, Amsterdam, Netherlands;
Internal Medicine, Radboud Univ Medical Center, Nijmegen, Netherlands.

Background: Renal ischemia and subsequent reperfusion (IR) induces excessive local
inflammation that results in tubular injury and renal dysfunction. Therapeutic strategies
aiming to dampen inflammation might therefore provide new opportunities to diminish
renal IR injury. The human cytokine Interleukin (IL)-37 inhibits inflammation via nuclear
as well as cell-surface receptors. IL37 is expressed by different cell types, including renal
epithelium and circulating monocytes. Cell type-specific effects of IL37 in renal IR remain
however unknown.

Methods: Primary tubular epithelial cells (PTECs) and bone marrow-derived
macrophages (BMDMs) were isolated from WT and transgenic mice expressing human
1L37 (hIL37tg) and cultured. In vitro, cells were pretreated with different concentrations
of recombinant human IL37 protein (rhIL37) or vehicle and subsequently stimulated with
LPS for 4 or 24hrs. Cytokine release (ELISA) and mRNA expression (quantitative RT-
PCR) were determined.

Results: After 24hrs of LPS stimulation, the release of both CXCL1 and IL6 was
reduced in hIL37tg PTECs as compared to WT PTECs. This was preceded by diminished
CXCLI and IL6 mRNA levels after 4hrs of LPS stimulation. rhIL37 pretreatment of WT
PTECs reduced CXCL1 mRNA, but not IL6 mRNA expression after 4hrs. In hIL37tg
BMDMs CXCL1 mRNA levels and protein release were both reduced after 4 and 24hrs of
LPS stimulation, as compared to WT BMDMs. IL6 release was only diminished after 24hrs,
whereas IL6 mRNA levels did not significantly differ. In contrast, rhIL37 pretreatment of
WT BMDMs reduced IL6 mRNA expression after 24hrs of LPS stimulation, but neither
affected CXCL1 nor IL6 release.

Conclusions: Our data indicate that both endogenous and exogenous I1L37 diminishes
inflammatory responses of renal epithelial cells and macrophages, both central players in
the pathophysiology of renal IR injury.

TH-PO029

Compensatory Induction of IL-17 Producing NKT Cells in Post Ischemic
T Cell Deficient Rats Fed High Salt Diet Purvi Mehrotra, Carlie M. Ivancic,
Jason Andrieu Collett, Seth D. Mckinney, David P. Basile. Dept of Cellular and
Intergrative Physiology, Indiana Univ of Medicine, Indianapolis, IN.

Background: Surviving AKI patients have a higher risk for developing chronic kidney
disease (CKD) but the mechanism of AKI to CKD transition is unclear. Previous studies
have shown inhibition of T-cell activity by mycophenolate blocked the proteinuria, fibrosis
and hypertension in post ischemic rats fed a high dietary salt and that Th17 helper cells are
dramatically increased in post ischemic rats on high salt diet. Therefore, we hypothesized
that T-cell deficient athymic rats would manifest an attenuated salt sensitive progression
of CKD following AKI.

Methods: Athymic rats (Foxn1™™) or heterozygote control euthymic rats (Foxn1™")
were subjected to a model of AKI-to-CKD in which rats are allowed to recover from
unilateral I/R (40 min ischemia) for 5 weeks on standard salt diet (0.4% NaCl) and then
subjected to contralateral UNX and 4% NaCl diet for 4 additional weeks.

Results: As expected we observed that MMF treatment in control-euthymic rats (day
35-63) lead to significant reduction in renal CD4+ infiltration (35%+4.8, p*0.05), Th-17 cells
(78%+5.2, p*0.05%) and reduced fibrosis by 50% vs vehicle. T cell deficient athymic rats
showed an unexpected and similar level of renal fibrosis as compared to euthymic rats and
MMF treatment did not have any effect. The increased fibrosis could not be explained by
enhanced initial injury in athymic vs euthymic rats, which was similar 24 hours following
bilateral I/R, indicating that athymic rats may operate an alternative pro-inflammatory
pathway in the absence of T cells. Interestingly, athymic rats showed an increase population
of IL-17+ Natural Killer T cells (NKT) (126018+7507) as compared to euthymic rats
(63892+12656), which was not sensitive to MMF treatment.

Conclusions: Taken together these data suggest that in the absence of T cells,
compensatory NKT cell activity may mediate cytokine production and participate in salt
diet induced fibrosis post AKI.

Funding: NIDDK Support
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TH-PO030

Chronic Kidney Disease and the Chromogranin A Pathway: From
Pathogenic Molecule to Disease Sucheta M. Vaingankar, Saiful A. Mir, Wai
W. Cheung, Kuixing Zhang. Medicine, Univ of California at San Diego.

Background: The human chromogranin A gene (CHGA) variants are associated with
autonomic blood pressure regulation and hypertension in the majority population, as well
as hypertensive renal disease in African Americans. CHGA proprotein is the master switch
for nucleation of catecholamine granules in neuroendocrine tissue. In this study we address
the effect of CHGA in acute kidney injury.

Methods: Experimental chronic kidney disease (5/6 "nephrectomized) mouse models
were used to study susceptibility of mouse strains (wild type and Chga -/-) to kidney injury.
Kidney tissues of sham and nephrectomized mice were examined by histology and also
profiled for genome-wide expression using NimbleGen microarray. The murine glomerular
function was measured by LC-mass spectrometry based assay for creatinine. Array data was
analyzed for differentially expressed genes using Bioconductor. The differentially regulated
genes were analyzed by GO enrichment analysis using DAVID Bioinformatics Resources.
The molecular function and biological process terminologies in the PANTHER database
were considered during the GO analysis; the P-value cutoff was set at 0.01. The human study
involved twin data set of European ancestry 129 monozygotic and 58 dizygotic twin pairs.

Results: A significantly greater loss of eGFR function was observed in nephrectomized
mice expressing CHGA as compared to Chga knock out mice. Kidney injury resulted in
far greater response of increased plasma CHGA, azotemia, catecholamine and systolic
blood pressure in Chga+/+ mice. Kidney biopsy also showed greater pathology and
interstitial fibrosis associated with nephrectomized Chga+/+ mice. In nephrectomized
mice, the differentially up regulated genes in the Chga+/+ strain include panoply of
mitochondrial genes, oxidoreductases and extracellular matrix proteins, wound healing
genes and transcription factors. In humans the plasma CHGA concentration has an inverse
relationship to plasma creatinine levels.

Conclusions: CHGA expression is inversely correlated to glomerular function and is
detrimental to kidney injury outcomes.

Funding: NIDDK Support, Other NIH Support - NHLBI

TH-PO031

Inhibition of avp5S Integrin Protects against Renal Ischemia-Reperfusion
Injury Amy T. Mccurley,' Robert W. Dunstan,' Taylor L. Reynolds,' Silvia B.
Campos-bilderback,” Ruben M. Sandoval,? Bruce A. Molitoris,? Shelia Violette,'
Michael Crackower.! 'Biogen, Cambridge, MA; *Div of Nephrology, Indiana
Univ School of Medicine, Indianapolis, IN.

Background: Ischemia-reperfusion injury is a leading cause of acute kidney injury
(AKI), which is a common clinical complication that lacks effective therapies and can lead
to the development and progression of chronic kidney disease. The avP5 integrin, a receptor
for RGD-containing extracellular matrix proteins, has been suggested to be important in
acute injury settings including septic shock and acute lung injury. To examine the in vivo
function of this receptor in AKI we tested the impact of inhibiting avp5 in a rat model of
renal ischemia reperfusion injury (IRI).

Methods: IRI was induced by removing the right kidney and clamping the renal artery
of the left kidney for 30 minutes. Rats were administered avB5-blocking antibody or an
isotype control antibody subcutaneously at various doses and times prior to ischemia.

Results: avp5 antibody-treatment significantly reduced serum creatinine levels with a
single administration 6 hours prior to ischemia. avp5 inhibition led to significantly reduced
renal damage by 3 days after ischemia as assessed by histopathological scoring of fixed
kidneys. Antibody blockade of avp5 also resulted in significantly fewer apoptotic tubular
cells, and significant reductions in urinary KIM-1 and serum MCP-1 levels in IRI rats.
Global gene expression profiling of kidneys identified several established injury markers
that were impacted by avp5 inhibition including reduced levels of haverl (KIM-1), len2
(NGAL), and adamts1 transcripts after ischemia. Finally, a single dose of avp5 antibody 8
hours post-ischemia was shown to significantly reduce serum creatinine levels at 24 hours,
suggesting protection from injury with therapeutic dosing is possible.

Conclusions: This study identifies a novel role for avp5 integrin biology in the
pathogenesis of renal ischemia-reperfusion injury. Inhibition of avp5 integrin with antibody
administration may hold therapeutic promise for the treatment of acute kidney injury.

Funding: Pharmaceutical Company Support - Biogen
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Blocking avf6 Integrin Provides Protection in Renal Ischemia-Reperfusion
Injury Shelia Violette," Amy T. Mccurley,' Paul H. Weinreb,' Silvia B.
Campos-bilderback,” Ruben M. Sandoval,’> Bradley J. Maroni,! Michael
Crackower,' Bruce A. Molitoris.> 'Biogen, Cambridge, MA; *Indiana Univ
School of Medicine, Indianapolis, IN.

Background: The av}6 integrin is a key mediator of TGF-f activation and plays an
important role in promoting tissue injury and fibrosis. avp6 is expressed at low levels in
normal tissue and upregulated on epithelial cells in disease, providing a target for localized
suppression of TGF-B. Function-blocking avp6 antibodies are protective in models of
kidney, lung, and liver fibrosis and a humanized avp6 antibody (BG00011) is in clinical
development in patients with idiopathic pulmonary fibrosis. We evaluated the role of
avp6 in renal ischemia reperfusion injury (IRI), a model in which avf6 is upregulated in
tubular epithelium.

Methods: IRI was induced in rats by removing the right kidney and clamping the renal
artery of the left kidney for 30 minutes. A single 3 mg/kg dose of avf6 antibody (3G9)

Key: TH - Thursday; FR - Friday; SA - Saturday; OR- Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

96A



J Am Soc Nephrol 26: 2015

or an isotype control was administered 6, 12 or 18 hours pre-ischemia or 4, 8 or 12 hours
post-ischemia. Serum creatinine (SCr) was evaluated 24, 48 and 72 hours post-injury and
gene expression and histology in kidneys evaluated at 72 hours.

Results: 3G9 treatment significantly reduced SCr levels at all time points evaluated
whether administered pre- or post-induction of ischemia. Equivalent effects were detected
when 3G9 was administered 6, 12 or 18 hours pre-ischemia and maximal effects observed
when administered 4 to 8 hours post-ischemia. 3G9 reduced kidney damage as assessed by
histopathological scoring of tubular necrosis, dilation and casts. Gene expression profiling
ofkidneys identified transcripts impacted by avp6 inhibition suggesting promotion of repair.
This included reduced levels of cell death and necroptosis markers such as GADDA45, ATF3,
and RIPK3, and an upregulated cell growth signature including cyclins, cyclin-dependent
kinases, and epidermal growth factor.

Conclusions: The combined role of avB6 in regulating IRI and fibrosis highlight the
potential for therapeutic intervention with BG00011 in acute kidney injury, a common
clinical complication that lacks effective therapies and can lead to the development and
progression of chronic kidney disease.

Funding: Pharmaceutical Company Support - Biogen Idec
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Suramin Protects from Cisplatin-Induced Acute Kidney Injury Tess Dupre,’
Mark A. Doll,' Parag P. Shah,' Michael T. Scherzer,! Cierra Sharp,' Judit
Megyesi,* Lavona Casson,' Levi J. Beverly,' Rick G. Schnellmann,® Leah J.
Siskind.! 'Pharmacology/Toxicology, Univ of Louisville, Louisville, KY; *Univ
of Arkansas for Medical Sciences; *Medical Univ of South Carolina.

Background: Acute kidney injury (AKI) resulting from cisplatin administration
remains an obstacle in chemotherapeutic treatments. Suramin, an FDA approved drug
for the treatment of trypanosomiasis, has been previously shown to speed recovery from
multiple models of AKI and chronic kidney disease and is currently in clinical trails for
combination therapy with cisplatin for the treatment of lung cancer.

Methods: In this study we examined the efficacy of the prophylactic use of suramin
in a murine model of cisplatin-induced AKI. Nine-week old C57BI/6 male mice were pre-
treated with 10mg/kg suramin via tail vein injection 72h prior to cisplatin administration
(20mg/kg, i.p) and sacrificed 72h after cisplatin treatment.

Results: Our data indicate that pre-treatment with suramin protects the kidney from
cisplatin injury according to markers of kidney function (BUN, Serum Creatinine),
kidney injury (urinary Kim-1, and NGAL). Assessment of renal histology also indicated
that suramin pre-treatment significantly protects mice from cisplatin-induced injury. The
expression of many pro-inflammatory chemokines and cytokines (TNF-a, IL-1p, IL-6,
MCP-1, and CXCL-1) involved in the response of cisplatin-induce AKI were examined
via qRT-PCR. Mice pretreated with suramin had significantly reduced expression of all
the above inflammatory markers. Western blot analysis indicated that mice pre-treated
with suramin were protected from death receptor-mediated apoptosis. We also utilized the
same experimental design using 10-month old FVB mice expressing mutant KRAS driven
lung tumors. The assessment of both renal and pulmonary histology and markers of kidney
function (BUN and Serum Creatinine) indicate that suramin protects mice from cisplatin-
induced kidney injury and more importantly does not inhibit cisplatin’s anti-tumor efficacy.

Conclusions: Thus, data presented suggest that suramin shows great potential as a
renoprotective agent for the treatment and prevention of cisplatin-induced AKI.

Funding: NIDDK Support

TH-PO034

ATIII Attenuates Acute Kidney Injury following Acute Severe Pancreatitis
Feng Wang,' Zeyuan Lu,' Guangyuan Zhang,' Jianyong Yin,' Niansong Wang,'
Mingyu Liang.> Nephrology, Shanghai Jiao Tong Univ Affiliated People’s
Hospital, Shanghai, China; *Physiology, Medical College of Wisconsin,
Milwaukee, WI.

Background: Antithrombin III (ATIII) is the major anti-coagulation molecule in vivo
and has anti-inflammatory effects. Acute kidney injury (AKI) is the most common organ
failure following acute severe pancreatitis (ASP), which often results in death. Herein, we
hypothesized that ATIII could protect against AKI following ASP.

Methods: Acute severe pancreatitis was induced in rats by retrograde pancreatic
duct infusion of 3.5% sodium taurocholate. Intravenous injection of ATIII (500mg/kg)
was carried out 30 min before induction of ASP. Animals were sacrificed 24 hours later.
Renal tubular injury and renal function were assessed. Serum amylase, glutamic-pyruvic
transaminase (ALT), and serum Ca*" were also measured.

Results: Renal tubular injury scores were increased from 0.5+0.2 in control rats to
4.240.5 in the ASP group and to 2.7+0.3 in the ASP+ATIII group 24 hours after ASP
induction (P<0.05,one-way ANOVA, n=6). Serum creatinine was increased from 23.2+1.6
mmol/L to 92.3+8.6 mmol/L in the ASP group and to 34.8+3.2 mmol/L in the ASP+ATTIII
group (P<0.05, n=6). Blood urea nitrogen was increased from 5.24+0.3 mmol/L to 47.0£1.3
mmol/L in the ASP group and to 30.0+1.9 mmol/L in the ASP+ATIII group (P<0.05, n=6).
There were no significant differences between ASP group and ASP+ATIII group in serum
amylase, ALT, serum Ca?" and pancreatic injury.

Conclusions: ATIII attenuates AKI following ASP.

Funding: Government Support - Non-U.S.
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TRPM?7 in Renal Ischemia Reperfusion Injury and Renoprotecion of
Erythropoietin Derived Cyclic Helix B Peptide Aifen Liu,' Jing Wu,? Cheng
Yang,® Yuanyuan Wu,* Yufang Zhang,' Yaqiu Long,’ Tongyu Zhu,’ Yaping Fan,?
Bin Yang.'?® !Basic Medical Research Centre, Medical School of Nantong
Univ, Nephrology, Affiliated Hospital of Nantong Univ; *Urology, Zhongshan
Hospital, Fudan Univ; *Pathology, Medical School of Nantong Univ, *CAS Key
Laboratory of Receptor Research, Shanghai Inst of Materia Medica, Chinese
Academy of Sciences; °Infection, Immunity and Inflammation, Univ of Leicester,
Univ Hospitals of Leicester.

Background: Transient receptor potential melastatin 7 (TRPM7) is multi-function ion
channel and kinase. The novel cyclic helix B peptide (CHBP), erythropoietin derivadive,
improves renal ischemia reperfusion injury (IRI). Here, the role and mechanism of TRPM7
in IRT and CHBP renoprotection were investigated.

Methods: TRPM7 mRNA and protein, apoptosis, inflammation, renal function and
structure were measured in TCMKI cells and mouse kidneys subjected to 12-h hypoxia
(H)/30-min ischemia followed by reoxygenation (R) at different time points. 2-APB
(TRPM7 inhibitor) and CHBP were also applied in HR cells and/or IRI kidneys. The
correlations between TRPM7 and other injury parameters were analysed.

Results: TRPM7 mRNA and protein were increased in the TCMKI1 cells exposed to
12 and 24-h R, while TRPM7 protein was also increased by 42%, 35% and 30% in IRI
kidneys at 12 and 24 h, and 7 d. Increased apoptotic cells were reduced 65% by 2-APB in
TCMKI1 cells post HR, while LDH in supernant and HMGB1 in TCMKI1 cells were also
increased. Further more, CHBP reduced TRPM7 in HR TCMK1 cells, as well as IRI kidneys.
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TRPM7 was significantly correlated with LDH and HMGB1; and serum creatinine,
blood urea nitrogen, inflammation, apoptosis and tubulointerstitial damage in these in
vitro and/or in vivo models.

Conclusions: TRPM7 is involved in renal IR-related injuries and CHBP renoprotection,
which might be a biomarker for diagnosis and intervention.

Funding: Government Support - Non-U.S.
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Caspase-3 siRNA and CHBP Ameliorate Renal Ischemia Reperfusion Injury
in Mice Weiwei Chen,' Cheng Yang,* Yuanyuan Wu,? Yufang Zhang,” Aifen Liu,’
Jing Wu,' Yaqiu Long,’ Tongyu Zhu,* Yaping Fan,' Bin Yang."** 'Nephrology,
Affiliated Hospital of Nantong Univ, *Basic Medical Research Centre, Medical
School of Nantong Univ; *Pathology, Medical School of Nantong Univ, *Urology,
Zhongshan Hospital of Fudan Univ; *CAS Key Lab of Receptor Research,
Shanghai Inst of Materia Medica, Chinese Academy of Sciences, ‘Infection,
Immunity and Inflammation, Univ of Leicester, Univ Hospitals of Leicester.

Background: Ischemia/reperfusion (IR) is a main cause of acute kidney injury (AKI).
Up-regulated caspase-3, a key enzyme involved in inflammation and apoptosis, was revealed
in renal IR injury and reversed by a novel cyclic helix B peptide (CHBP), derived from
erythropoietin. Here, caspase-3 small interfering RNA (C3siRNA) and/or CHBP were
applied in a mouse model to further explore underlying mechanisms.

Methods: Bilateral renal occlusion for 30 min was performed in male C57BL/6 mice
and followed by 48 h reperfusion. 0.03 mg/kg C3siRNA or its negative control (NC) was
injected intravenously 2 h before ischemia. 24 nmol/kg CHBP was injected intraperitoneally
post reperfusion. Serum and kidney samples were collected for renal function, histology
and molecular biology analyses.

Results: Serum creatinine and tubulointerstitial damage (TID) score were increased by
IR injury, but decreased by C3siRNA and/or CHBP (all P<0.01). In addition, the expression
of 17 kD active caspase-3, active caspase-3+ cells and apoptotic cells were raised by IR
injury, but reduced by C3siRNA and/or CHBP (P<0.01). More interestingly, there was a
significant reduction in TID in the kidneys treated with both C3siRNA and CHBP compared
with its sole treatment.
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Conclusions: C3siRNA and CHBP ameliorated IR injury, both of which might have
certain synergetic effects. CHBP might reduce active caspase-3, subsequently affect
apoptosis, and improve renal function and structure.

Funding: Government Support - Non-U.S.
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Resveratrol Ameliorates Contrast-Induced Nephropathy Through
Activation of SIRT1-PGC-1a-FoxO1 Signaling in Murine Model
Gang Jee Ko,' Yu ah Hong,? So yeon Bae,' Heui-jung Pyo,' Young-Joo Kwon.'
!Div of Nephrology, Dept of Internal Medicine, Korea Univ School of Medicine,
Seoul, Republic of Korea; *Div of Nephrology, Dept of Internal Medicine,
Catholic Univ College of Medicine, Daejeon St. Mary's Hospital, Daejeon,
Republic of Korea.

Background: Contrast-induced nephropathy (CIN) is a common cause of acute kidney
injury among impatient, but the pathogenesis has not been clearly defined. We aimed to
investigate whether upregulation of situin 1 (SIRT1)-dependent signaling by resveratrol
could attenuate CIN through modulation of renal oxidative stress and tubular apoptosis.

Methods: CIN were established in vivo and vitro model by administration of iohexol
in male C57BL/6J mice and rat tubular cells (NRK-52E). Resveratrol (30mg/kg in vivo/
10 and 50uM in vitro) was treated with iohexol or saline as an activator of SIRT1. SIRT1
expression was reduced by siRNA treatment in vitro study. Tubular cell injury caused by
iohexol was examined.

Results: Increase of serum creatinine and tubular injury measured by histologic
examinations after iohexol administration was significantly attenuated by resveratrol
treatment (creatinine 1.79+0.48 vs 0.72+0.59 mg/dL, p<0.001). It resulted in reduction of
oxidative stress which were demonstrated by reduced malondialdehyde (MDA) levels and
increased Mn superoxide dismutase (SOD). Increased apoptosis in CIN was also reduced by
resveratrol treatment examined with caspase 3 expression and TUNEL staining. Attenuation
of CIN with resveratrol treatment was accompanied with the increase of SIRT1 expression,
activation of PPARy co-activator la (PGC-1a) and dephosphorylation of forkhead box
O(FoxO1). Resveratrol treatment also reduced inflammatory cell infiltration induced by
iohexol into kidney. On the other hand, SIRT1 inhibition by siRNA treatment accentuated
cytotoxicity by iohexol.

Conclusions: Our results suggest that resveratrol attenuates CIN by modulation of renal
oxidative stress and apoptosis through the activation of SIRT1-PGC-1a-FoxO1 signaling,
and SIRT1 provides a potential therapeutic target to minimize CIN.

TH-PO038

Loss of Alpha(E)-Catenin-Fscn2 Signaling Increases Cisplatin-Induced
Apoptosis in Aged Kidney Xinhui Wang, LaNita A. Nichols, Elizabeth A.

AKI: Basic - I

Borgmann, Alan R. Parrish. Medical Pharmacology and Physiology, Univ of

Missouri School of Medicine, Columbia, MO.

Background: Aging patients are highly susceptible to acute kidney injury. Previous
studies in our laboratory demonstrated a dramatic decrease of o(E)-catenin expression in
proximal tubular epithelium in the aged kidney.

Methods: We created stable a(E)-catenin knock-down NRK-52E (C2) cells (NT3 is the
non-targeted control) and observed a significant loss of viability in C2 cells as compared
with NT3 cells after cisplatin challenge. In this study, we aimed to delineate the pathway
by which loss of a(E)-catenin increases cisplatin injury.

Results: Increased caspase-8 and -9 activation, BID cleavage and cytochrome C release
were observed in C2 cells after cisplatin treatment. Blocking apoptosis, using caspase-8 or
-9 inhibitors, completely abolishes the increased susceptibility of C2 cells. Interestingly,
the expression of fascin actin bundling protein 2 (Fscn2) is decreased in a(E)-catenin
knock-down cells. Re-expression of Fscn2 in C2 cells attenuates the increased apoptosis
following cisplatin challenge. Furthermore, our in vivo study showed a significant increase
in serum creatinine, KIM-1 and in situ apoptosis levels at 72 hr after a single dose of
cisplatin in 24-month-old rats, but not in 4-month-old rats. The expression of Fscn2 was
also decreased in aged kidney.
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Conclusions: Taken together, these results suggest that loss of a(E)-catenin-Fscn2
signaling increases cisplatin-induced apoptosis in aged kidney.

Funding: Other NIH Support - Research reported in this publication was supported
by the National Institute of Aging of the National Institutes of Health under award number
RO1AG034154.
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Adenosine A1 Receptors Alleviate Cisplatin-Mediated Acute Kidney Injury
Yuan Liu, Dongli Tian, Xuemei Li, Limeng Chen. Dept of Nephrology, Peking
Union Medical College Hospital, Beijing, China.

Background: We have observed the incidence of acute kidney injury (AKI) in 479
lung cancer patients using platinum is 10.39% and AKI is the independent risk factor of
in-hospital mortality. The results of previous studies about adenosine A1 receptors (A1ARs)
in cisplatin-mediated AKI are controversial. In this study, we aimed to investigate the role
of A1ARs in AKI induced by cisplatin and the involvement of mitochondria-mediated
cell apoptosis.

Methods: 8- to 10-week-old male C57BL/6J wild type (WT) and AIAR” mice were
given a single intraperitoneal injection of either vehicle (saline) or cisplatin (25mg/kg,
1mg/ml). Weight, blood pressure and heart rate were monitored. Mice were euthanized
24h/72h after cisplatin. Blood samples were collected to measure serum creatinine and
urea. Acute tubular necrosis assessments were done through PAS staining. Western Blot
and RT-PCR were used to study the expression change of CD73, A1 AR and mitochondria-
mediated apoptosis markers.

Results: 1) 72h after cisplatin injection, serum creatinine and urea were substantially
elevated (85.9+65.59 vs 8.5+1.16mmol/L, 63.3+33.84 vs 6.7+1.24mmol/L, p<0.05) in WT
mice which suggested AKI happened. The systolic blood pressure, heart rate and body
weight remarkably declined (64+4 mmHg vs 105+2 mmHg, 412+16 bpm vs 721+48 bpm,
p<0.05) compared with control mice. 2) 24h after cisplatin, the expression of AIAR in
WT mice was significantly higher than control mice. Cisplatin also induced the expression
of A2bAR and Bax, targets of mitochondria-mediated apoptosis. 3) Compared with WT
mice, serum creatinine elevation and tubular injury were more obvious in AIAR” mice
(25.8+19.28 vs 11.4+0.43mmol/L, p<0.05). But contrast to WT mice, A2bAR and Bax
expression were not elevated in A1IAR" mice. The expression of CD73 was up-regulated
significantly.

Conclusions: A1AR may be involved in cisplatin-mediated AKI and could alleviate
the cisplatin nephrotoxicity. But it doesn’t work through mitochondria-mediated apoptosis
pathway. A1AR agonists are potential to protect the kidney in cisplatin-mediated AKI.

Funding: Government Support - Non-U.S.
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Testosterone Upregulates Heme-Oxygenase-1 — A Potential Mechanism
to Protect against Acute Kidney Injury Andrea P. Soljancic, Arnaldo F.
Lopez-Ruiz, Kiran B. Chandrashekar, Luis A. Juncos. Medicine-Nephrology,
Univ of Mississippi Medical Center, Jackson, MS.

Background: Sex hormones modulate renal injury during ischemia-reperfusion-
induced acute kidney injury (I/R-AKI). We reported that testosterone is reduced during
I/R-AKI and that supplementing this hormone ameliorates the renal injury. This protective
effect is dependent on the chronicity of therapy and dose (chronic exposure and high doses
may exacerbate injury). In this study, we investigated a possible mechanism by which acute
administration of low-dose testosterone propionate (A-LD-TP) can protect against I/R-AKI.
Because we found that A-LD-TP increased hypoxia inducible factor-1o (HIF-1a), which
in turn induces heme oxygenase-1 (HO-1), we hypothesized that the protective effect of
A-LD-TP during I/R-AKI is mediated by HIF-1o dependent upregulation of HO-1.

Methods: SD rats were randomized into 4 groups; 1) Sham, 2) I/R-AKI, 3) I/R-AKI+TP,
4) I/R-AKI+A-LD-TP+2-ME. I/R-AKI was induced by 40 min bilateral renal pedicle
clamping. A-LD-TP was given 3 h after releasing the clamps, and a HIF-1o antagonist,
2-Methoxystradiol [2-ME] was given 1 day before inducing AKI. Rats were followed for
48hs. Blood, urine and tissue were collected to evaluate renal function, injury, and expression
of pro-inflammatory cytokines and the HIF-1a - HO-1 cascade.

Results:
Creat(mg/ KIM-1(pg/ TNFo(pg/ HIF-1a (pg/ HO-1 (ug/
dny ml) ml) ml) ml)
Sham 0.5140.06 | 450120 3048 0.4520.05 0.55£0.1
I/R-AKI 24+007% | 4500£190% | 190£15% | 5.6£0.3* 5.840.3*
UR-AKI+TP 1.4£0.084 | 170022004 | 115=6# 10.6:+0.8% 11.720.64
&%AKHTP”‘ 22:0.1 44004350 | 175+12 3.95:0.4 6.2:0.4

Conclusions: A-LD-TP supplementation ameliorated I/R-AKI-induced renal
dysfunction, inflammation and tubular injury. These beneficial changes were associated
with further upregulation of HO-1. Blocking HIF-1a attenuates the cytoprotective effects
conferred by A-LD-TP. This data supports the hypothesis that A-LD-TP supplementation
activates the renal HIF-1a pathway and its downstream cytoprotective factor (HO-1), which
protects against I/R-AKI, thus providing a potential therapeutic target.

Funding: Private Foundation Support
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Endotoxin Preconditioning Induces an Effective Immune Response That
Avoids Collateral Tissue Damage Takashi Hato, Pierre C. Dagher. Medicine,
Indiana Univ, Indianapolis, IN.

Background: Endotoxin preconditioning is a powerful model of renoprotection against
avariety of insults. Harnessing these protective pathways has important therapeutic potential
in sepsis. However, the protective molecular pathways remain unknown. Here we examined
the metabolic profiles of endotoxin preconditioning.

Methods: Mice were divided into 3 groups: control, endotoxin injury (LPS 5 mg/kg ip)
and preconditioning (0.25 mg/kg followed by 5 mg/kg LPS). Renal injury was assessed by
serum creatinine and tissue KIM1. Cecal ligation and puncture (CLP) was used to evaluate
mortality and bacterial load. Tissues and sera were examined using cytokine assays, 2DIGE
proteomics and metabolomics.

Results: Preconditioning improved survival after CLP (75% vs. 25% in non-
preconditioned mice). This protection was accompanied by reduced bacterial load in solid
organs including kidneys (320 vs. 1,200 cfu/gram tissue). Macrophages harvested from
preconditioned mice exhibited robust phagocytic activity. Preconditioning also resulted
in renal protection after toxic dose LPS (mean serum creatinine 0.08 mg/dL vs. 0.40 mg/
dL in non-preconditioned mice; tissue KIM1 mRNA fold changes 110 vs. 2,960). 2DIGE
proteomics analyses revealed upregulation of molecules required for the activation and
maintenance of phagocytosis in the preconditioned group. These molecules include clusterin,
serum amyloid P-component, neutrophil gelatinase-associated lipocalin, and complement
factor B. Despite the activation of these efficient bacterial clearing pathways, serum and
tissue proinflammatory cytokine levels were broadly downregulated in preconditioned
animals. Tissue metabolomic analysis revealed that preconditioning increased metabolites
involved in tissue repair (proline and spermidine), antimicrobial activity (itaconate) and
antioxidant pathways (ergothioneine), while uremic toxin levels were reduced (p-cresol
sulfate, 3-indoxil sulfate, pseudouridine).

Conclusions: Preconditioning confers tissue protection and increases survival through
an organized upregulation of a modified innate immune response characterized by enhanced
bacterial clearing and yet lacking the proinflammatory tissue damage frequently observed
with ordinary innate immunity.

Funding: NIDDK Support
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Myeloid Cell Specific Nrf2 Activation Protects Elderly Mice from Acute
Kidney Injury Sanjeev Noel,' Samatha Bandapalle,' Sekhar P. Reddy,” Hamid

AKI: Basic - I

Rabb.! 'Dept of Medicine, Johns Hopkins Univ, Baltimore, MD; *Dept of

Pediatrics, Univ of Illinois, Chicago, IL.

Background: Transcription factor Nrf2 confers protection against ischemia-
reperfusion (IR)-induced acute kidney injury (AKI) in mice by upregulating antioxidant
and cytoprotective genes, but the specific cell types where Nrf2 is working is unknown. We
recently demonstrated that T cell Nrf2 activity is a major modulator of IR-induced AKI in
mice with increased T cell Nrf2 (J Am Soc Nephrol, in press). In this study we tested the
hypothesis that Nrf2 activation in myeloid cells (neutrophils, macrophages) is protective
against IR-induced AKI. We tested our hypothesis in young and elderly mice with genetic
deletion of Nrf2 inhibitor, keap! in myeloid cells (Lysm keap17).

Methods: Young (7-8wks) and old (32-48wks) male Lysm keapl” and keaplf/f
(control) mice underwent 30 minute bilateral kidney ischemia. Serum creatinine (SCr)
was measured at 0, 24, 48 and 72h post ischemia. Histological and inflammatory changes
in kidney were examined at 72h.

Results: We observed significantly reduced SCr levels in young (0.6£0.1 vs 1.3+0.2,
p£0.02, 24h) and elderly (0.4+0.2 vs 1.3+0.3, p£0.02, 48h and 0.2+0.03 vs 0.9+0.2,
p£0.02, 72h) Lysm keap1” mice as compared to age matched keap1f/f mice. Histological
examination of corticomedullary region of kidney tissue revealed a significantly lower
necrotic debris (24+8.7 vs 5443.8, p£0.01), regeneration (22.1£7.0 vs 41.1+4.0, p=0.04) and
higher percent of normal tissue (53.8+15.7 vs 5.0+0.6, p£0.01) in elderly Lysm keap1”- mice.
Young Lysm keap1”- mice did not show any significant difference in kidney histology post
AKI compared to young keap!f/f mice. Cytokine analysis showed significantly (p£0.04)
higher levels of TGF-B, IL-18, IL-2, IL-6, IL-10, IL-13, IL-17 and TNF-a in elderly Lysm
keapl”- kidneys. These cytokines were comparable in young Lysm keapl”- and keap1f/f
kidneys post AKI.

Conclusions: These data demonstrate that enhancing Nrf2 activity in myeloid cells
can provide protection against IR-induced AKI, which is markedly enhanced in elderly
mice. These findings reveal that myeloid cell oxidative stress responses are a mechanism
by which elderly are more susceptible to AKI.

Funding: NIDDK Support
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Sphingosine-1-Phosphate-3 Deficient Dendritic Cells Modulate Splenic
Responses to Ischemia-Reperfusion Injury Amandeep Bajwa,' Elvira
Kurmaeva,' Liping Huang,' Joseph C. Gigliotti,'! Hong Ye,' Diane L. Rosin,?
Peter 1. Lobo,' Mark D. Okusa.! ‘Medicine-CIIR, UVA, Charlottesville, VA;
’Pharmacology, UVA, Charlottesville, VA.

Background: The plasticity of dendritic cells (DCs) permits phenotypic modulation
ex-vivo by gene expression or pharmacological agents, and these DCs can exert therapeutic
immunosuppressive effects in-vivo through direct interactions with T-cells by either inducing
T regulatory (Treg) cells or causing anergy. Sphingosine 1-phosphate (S1P), a sphingolipid
that is the natural ligand for five G-protein coupled receptors (S1P1-5Rs), and SIPR agonists
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reduced kidney ischemia-reperfusion injury (IRI) in mice. S/pr3” mice are protected
from kidney IRI due to the inability of dendritic cells to mature. We tested the therapeutic
advantage of S1pr3-deficient bone marrow-derived DC (BMDC) transfers in kidney IRI.

Methods: Renal injury was assessed by plasma creatinine (PCr; mg/dl). 8-wk old
C57BL/6 WT and S1pr3” male mice were used for generating highly pure BMDCs from
whole BM precursors.

Results: IRI produced a rise in plasma creatinine (PCr) in naive mice, no cell (NC)
and in mice pretreated with WT BMDCs. However, S/pr3”- BMDC-pretreated mice were
significantly protected from kidney IRI. S1pr3”- BMDC-pretreated mice had significantly
higher numbers of splenic Tregs compared to NC and WT BMDC-pretreated mice. S/pr3-
" BMDC-induced protection of the recipient kidney required an intact spleen, B/T cells,
and CD11c¢" DCs, as S1pr3"BMDCs were ineffective in attenuating IRI in splenectomized,
Rag-1"" or CD11¢" DC-depleted mice. Additionally, SIpr3-- BMDC dependent protection
requires CD169"-marginal zone (MZ) macrophage dependent CCL22/macrophage-derived-
chemokine (MDC) signaling to increase Treg.

Conclusions: We conclude that genetically induced deficiency or pharmacological
blockade of Sipr3 on allogenic BMDCs could serve as a useful therapeutic approach to
prevent IRI-induced acute kidney injury or delayed graft function associated with transplant.

Funding: NIDDK Support

TH-PO044

Spleen Plays a Critical Role in Hepcidin-Mediated Protection against
Renal Ischemia-Reperfusion Injury Sundararaman Swaminathan,' Yogesh
M. Scindia,! Mark D. Okusa,' Diane L. Rosin,'? Liping Huang,' Paromita
Dey.! 'Medicine, Univ of Virginia, Charlottesville, VA, >Pharmacology, Univ
of Virginia, Charlottesville, VA.

Background: We showed previously that pretreatment with hepcidin mitigates kidney
IRI by acting on hepato-splenic iron compartments. In these studies we observed that
changes in the splenic iron content and ferroportin expression far exceeded that in the
kidney and liver. We therefore hypothesized that hepcidin-mediated protection is through
its iron-retaining effect on the spleen, and that splenocytes are necessary in preventing
renal injury following kidney IRI.

Methods: Mice (C57Bl/6, n=6-8) were splenectomized 1 week prior to treatment with
saline or 50 mg of hepcidin and 24 hours later were subjected to bilateral renal IRI (26
min). In some experiments, splenocytes (1e6-1e7) from 24 hour saline or hepcidin treated
animals were adoptively transferred and the recipient mice were subjected to similar IRT
regimen. Outcomes (renal function, injury markers, histopathology and inflammation) were
examined after 24 hours of reperfusion.

Results: Splenectomy worsened IR-induced kidney injury (P IRI; 1.9 Vs
Splenectomy+IRI; 2.4, p < 0.005). Importantly, hepcidin was not able to rescue
splenectomized mice from renal IRI (P.,: Hepcidin+Splenectomy+IRI; 2.1). Acute tubular
necrosis and immune cell infiltration in splenectomized mice treated with or without
hepcidin were comparable to untreated mice subjected to IRI. Adoptive transfer of 1e7
splenocytes from hepcidin-treated (but not PBS) mice to naive mice was sufficient to
completely protect kidneys of recipient mice from IRI (P,: PBS treated splenocytes; 2.3
Vs Hepcidin-treated splenocytes; 0.25, p <0.001).

Conclusions:  Our results demonstrate that protection afforded by hepcidin
during episode of renal IRI, is dominantly mediated through its action on the spleen.
Moreover,splenocytes of hepcidin-treated mice by themselves are capable of mitigating IRI
in vivo, supporting our ongoing hypothesis that manipulation of splenic iron metabolism
has therapeutic potential for AKI.

TH-PO045

Endothelial Kriippel-Like Factor 4 Mediates the Protective Effect of Statins
against Ischemic Acute Kidney Injury Tadashi Yoshida, Maho Yamasbhita,
Matsuhiko Hayashi. Apheresis and Dialysis Center, Keio Univ School of
Medicine, Shinjuku-ku, Tokyo, Japan.

Background: Endothelial cells participate in the pathophysiology of ischemic acute
kidney injury (AKI) by increasing the expression of cell adhesion molecules and by
recruiting inflammatory cells. Results of our previous studies showed that endothelial
Kriippel-like factor 4 (KI1f4) regulated Vcaml expression and neointimal formation
following carotid injury. The aim of the present study was to determine if endothelial K1f4
is involved in ischemic AKI.

Methods: Endothelial K/f4 conditional knockout (Kif4 ¢KO) mice were generated
by breeding 7ek-Cre mice and KIf4 floxed mice, and their phenotype was analyzed after
bilateral renal ischemia.

Results: Kif4 cKO mice were phenotypically normal before the surgery. However,
endothelial K/f4 deletion exacerbated renal ischemia-reperfusion injury, as indicated by
elevated serum levels of urea nitrogen and creatinine and aggravated renal histology.
Moreover, Kif4 ¢cKO mice exhibited the enhanced accumulation of neutrophils and the
elevated expression of cell adhesion molecules including Vecam1 and Icaml in injured
kidneys. Interestingly, statins ameliorated renal ischemia-reperfusion injury in control mice,
but not in K/f4 cKO mice, suggesting that the protective effect of statins against ischemic
AKI is mediated by endothelial KI1f4. Mechanistic analyses in cultured endothelial cells
revealed that statins increased K/f4 expression, and that KIf4 mediated the suppressive
effect of statins on tumor necrosis factor-a-induced Veam! expression through reducing
the binding of NF-«B to the Vcaml promoter.

Conclusions: These results provide evidence that endothelial K1f4 is a mediator of
statins and plays a protective role in ischemic AKI by regulating the expression of cell
adhesion molecules with concomitant recruitment of neutrophils.

Funding: Government Support - Non-U.S.
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TH-PO046

Kidney Endothelial Progenitors Play a Critical Role in Susceptibility to
Acute Kidney Injury Katherine V. Maringer, Natasha M. Rogers, Jeffrey S.
Isenberg, Sunder Sims-Lucas. Univ of Pittsburgh, Pittsburgh, PA.

Background: Acute Kidney Injury (AKI) is characterized by an abrupt decrease in
renal function leading to renal failure, and contributing to high percentages of morbidity
and mortality. Kidney formation involves the production of nephrons each with a rich
vascular supply surrounding it. This complex and high vascularization makes the kidney
especially susceptible to ischemic injury. We hypothesize that malformations of the vascular
system during kidney development compromise its ability to cope and recover from AKI.

Methods: We generated mice with a conditional deletion of Vegfi2 (floxed) in the
FoxdIcre positive renal stroma (Vegfr25"), and evaluated the formation of the vasculature
via histology, immunohistochemistry and fluorescent microangiography. Furthermore we
performed ischemia reperfusion injury (IRI) on control and mutant mice and determined
their ability to recover 1 (injury phase) and 7 days (repair phase) post injury. Lastly, we
performed a lineage tracing study where Foxd1cre mice were bred with a TdTomato reporter
(permanently labeling all Foxdl derived cells) and performed IRI and interrogated the
percentage of Foxd1 derived endothelial cells that were present in the IRI and contralateral
control kidneys.

Results: ~ We determined that the Vegfr25™ mice had dilated microvasculature
embryonically and post-nataly. Furthermore, when we stressed the Vegfr25™-animals with
IRI they had an increased injury compared to controls (both histologically and inflammatory
markers). This increased susceptibility in the mutants continued to be observed 7 days
following the injury. Lineage tracing experiments showed the Foxdl derived endothelial
cells are highly plastic during the repair phase of IRI and their deletion in the Vegfr25™- is
likely the reason for the increased susceptibility to injury.

Conclusions: From this we determined that Foxd1 derived endothelial cells are highly
pertinent to normal formation of the renal vasculature and their risk of AKI. Patients that
have an underlying perturbation of the renal microvasculature are likely at higher risk of
suffering long term renal damage following AKI.

TH-PO047

Diadenosine Pentaphosphate Reduces Glomerular Filtration Rate
Vera Jankowski,! Andreas Patzak,? Joachim Jankowski.! ‘Inst of Molecular
Cardiovascular Research, Univ Hospital RWTH, Aachen, NRW, Germany;
’Inst of Vegetative Physiology, Charité-Universititsmedizin, Berlin, Germany.

Background: Mechanisms and participating substances responsible for the reduction
of glomerular filtration (GFR) rate in contrast induced acute kidney injury (CI-AKI) are
still matter of debate. Here we hypothesize that diadenosine polyphosphates are released by
the action of contrast media and may act on glomerular arterioles thereby reducing GFR.

Methods: Rat tubules were freshly isolated using a modified iron oxide sieve technique
and treated with iodixanol (47 mg iodine/ml) at 37°C for 20 min. The supernatant was
analyzed regarding the content of ApnA (n=3-5) by using reversed phase chromatography,
affinity chromatography and Maldi-MS. Concentration response curves for ApnA (n=3-5,
102-10° mol/l) were measured in isolated perfused glomerular arterioles. The GFR was
obtained in conscious mice by inulin clearance.

Results: Treatment of tubules with iodixanol increased the concentration of ApnA
(n=3-5) significantly in the supernatant. Ap, A (n=3-5) reduced afferent arteriolar diameters
dose dependent, but did not influence efferent arterioles. Ap;A acted strongest; its effect
weakened with time. Suramin blocked the Ap;A effect. Further, application of ApsA in
conscious mice significantly reduced the GFR.

Conclusions: The data indicate that contrast media induced release of ApsA act
differentially on glomerular arterioles resulting in the reduction of the GFR. This mechanism
may add to the reduced GFR in CI-AKI.

TH-PO048

Effect of Anakinra on Inflammasome Markers in Hepatorenal Syndrome
Type 1 Sindhura Bobba, Siddhartha S. Ghosh, Todd W. Gehr, Daniel E. Carl.
Dept of Internal Medicine-Div of Nephrology, Virginia Commonwealth Univ
Health System, Richmond, VA.

Background: Hepatorenal syndrome (HRS) type 1 is a life threatening complication
of cirrhosis with limited therapeutic options. We hypothesize that Inflammasome plays a
major role in HRS type 1 and we investigated this in a mouse model by blocking IL-1p,
an end product of inflammasome pathway by Anakinra, so that it could serve as a potential
therapeutic agent in patients at risk for HRS type 1.

Methods: C57BL/6 mice received 1mL/kg of carbon tetrachloride (CCl4) biweekly
for 12 weeks induce liver cirrhosis. A 6 mg/Kg of Lipopolysaccharide (LPS) was given
intraperitoneally to mice to induce acute kidney injury by simulating the inflammatory
stressor caused by acute infection. A 30 mg/ kg of Anakinra was given intraperitoneally 3
hours before and 1 hour after LPS to CCl4 and LPS treated mice. Four mouse populations
were studied. (1) control mice (2) CCl4 treated mice (3) CCl4 treated mice with LPS
(4) CCl4 treated mice with LPS and Anakinra (N=6 per group). Renal function was
monitored by measuring urine output, urinary sodium, and serum creatinine measured
10 hrs after administration of Anakinra. The mouse kidneys were then harvested and
analyzed by western blot for the presence of inflammasomal markers: IL-1p, caspase 1,
and apoptosis- associated speck like protein (ASC) and the therapeutic effect of Anakinra
on these inflammatory markers.

Results: Control and CCl4 treated mice showed no change in renal function. The
CCI4+LPS treated mice had a significant decrease in urine volume (p<0.05) and urinary
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Na (p<0.05) and marked increase in serum creatinine (p<0.05) compared to the other 3
mice groups. In CCI4+LPS+Anakinra treated mice IL-1f, caspase 1, and ASC expression
significantly decreased (p<0.05) compared with CCI4+LPS treated mice.

Conclusions: In the CCl4-induced cirrhotic mouse model, simulating HRS type 1 by
administration of LPS, accompanied by an increase in the expression of IL-1f, caspase-1,
and ASC in mouse kidney. Anakinra resulted in down regulation of these markers and
improvement in renal function. This suggests that agents like Anakinra could be a potential
therapeutic option for patients at risk of HRS type 1.

TH-PO049

Matrix Metalloproteinase-7 Protects against Acute Kidney Injury in Mice
Haiyan Fu,' Dong Zhou,' Liangxiang Xiao,' Roderick J. Tan,? Youhua Liu.!
'Dept of Pathology, Univ of Pittsburgh, Pittsburgh, PA; *Dept of Medicine, Univ
of Pittsburgh, Pittsburgh, PA.

Background: Matrix metalloproteinase-7 (MMP-7), a secreted and zinc-dependent
endopeptidase that proteolytically degrades a broad range of extracellular matrix and
other substrates, is a direct downstream target of the canonical Wnt/beta-catenin signaling.
MMP-7 is specifically induced in the tubular epithelium of the kidneys in a variety of
chronic kidney diseases. However, whether MMP-7 plays a role in acute kidney injury
(AKI) is still ambiguous.

Methods: MMP-7 expression in the kidneys after AKI was assessed. MMP-7 knockout
and wild-type control mice were subjected to renal ischemia/reperfusion injury (IRI) and
cisplatin administration, respectively. Cultured proximal tubular epithelial cells (HKC-8)
were used an in vitro model.

Results: MMP-7 was markedly induced in renal tubular epithelial cells at 12 hours after
IRI. To investigate the role of MMP-7 in AKI, we utilized MMP-7 knockout mice (MMP-7-
/-). Mice with global ablation of MMP-7 were phenotypically normal with no appreciable
defects in kidney morphology and function. In AKI induced by either IRI or cisplatin,
loss of MMP-7 substantially aggravated renal lesions, compared with wild-type controls.
MMP-7-/- mice displayed higher mortality rate, elevated serum creatinine, and more severe
morphologic injury, which was accompanied by an increased expression of FasL, Caspase
7 and FADD, while little change with Bax. In MMP-7-/- kidneys, more prevalent apoptotic
cells were detected in renal tubular epithelial cells after injuries. Moreover, deficiency of
MMP-7 also promoted the expression of pro-inflammatory cytokines and chemokines, such
as TNF-o, MCP-1 and RANTES, and caused an increased inflammatory cell infiltration as
illustrated by immunostaining for CD3", CD45" and F4/80" antigens. In vitro, recombinant
MMP-7 protein protected human kidney proximal tubular cells (HKC-8) against apoptosis
through inhibiting FasL/Caspase-7/FADD axis.

Conclusions: MMP-7 plays a protective role in the setting of AKI through inhibiting
FasL-mediated apoptotic pathway and reducing renal inflammation.

Funding: NIDDK Support

TH-PO050

Metformin Protects against Cisplatin-Induced Acute Kidney Injury via an
AMPK-Dependent Manner Jianzhong Li, Chunsun Dai. Nanjing Medical
Univ.

Background: Metformin, one of the most common prescriptions for the therapy of type
2 diabetes, is beneficial for early diabetic nephropathy. However, the role and mechanisms
for metformin in treating acute kidney injury remain to be established.

Methods: Adult male CD1 mice were injected with cisplatin intraperitoneally to
induce AKI. Rat Kidney tubular epithelial cells (NRK-52E) were incubated with cisplatin
to induce cell death.

Results: Here, we found that mice exhibited severe kidney injury at day 2 after
cisplatin injection. Metformin treatment could markedly ameliorate kidney dysfunction
and kidney morphologic abnormality. Cell apoptosis in kidney tissue presented as TUNEL
and anti-cleaved caspase 3 staining was much less in metformin-treated mice compared
with the diseased control. Anti-Ly6b and anti-F4/80 staining demonstrated that the
inflammatory cells infiltration in the kidneys was also diminished in metformin-treated
mice. In addition, LC3-II, an autophagy biomarker, was induced at 1h and peaked at 12h
in the kidneys after cisplatin injection, whereas autophagy induction as well as p-Ampk
abundance were largely enhanced in metformin-treated mice. In cultured NRK-52E cells,
cell apoptosis was markedly induced at 12h after cisplatin treatment and metformin could
largely attenuate it. Furthermore, cells pretreated with metformin dramatically increased
the abundance of phosphorylated Ampk. LC3-II protein level was also significantly induced
after metformin treatment. Knocking down Ampk expression with small interfering RNA
or using 3-methyladenine to block metformin-induced autophagy could largely diminish
the protective effect of metformin on cell apoptosis.

Conclusions: In summary, metformin may protect against cisplatin-induced AKI
through promoting tubular cell survival by inducing AMPK activation and tubular cell
autophagy.

Funding: Government Support - Non-U.S.
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TH-PO051

A Comparison of Three Prediction Models for Acute Kidney Injury
Requiring Renal Replacement Therapy After Coronary Artery Bypass
Graft Surgery Ailene Ramos Buelva-Martin, Aina Bautista-Duque, Oscar D.
Naidas. Dept of Medicine, Section of Nephrology, St. Luke's Medical Center,
Quezon City, Metro Manila, Philippines.

Background: Acute kidney injury (AKI) following cardiac surgery is associated with
increased post-operative morbidity and mortality. Scoring systems to predict acute kidney
injury requiring renal replacement therapy (RRT) among patients undergoing cardiac surgery
have been developed to assess risk pre-operatively and give necessary prophylactic agents
and also assist clinicians on the management post-operatively.

Methods: Cross sectional analytic study of 427 patients who underwent coronary
artery bypass graft from January 2009-October 2014. The following were excluded: a) on
hemodialysis b) with missing data. Primary outcome: acute kidney injury requiring RRT
after CABG. Risks were calculated using the three models: Cleveland scoring by Thakar,
Simplified Renal Index by Wijeysundera, and the Bedside Tool for Predicting Risk of
Postoperative Dialysis by Mehta. The area under the receiver operating curve (AUROC)
was determined for each model.

Results: AKI was documented in 25.5% (n=109), 13.3% (n=57) underwent post-
operative RRT. Discrimination for the prediction of RRT was good for the three scoring
models using AUROCs: Mehta: 0.94 (95% CI, 0.916 to 0.963); Thakar: 0.92 (95% CI, 0.890
to 0.944), and SRI: 0.90 (95% CI, 0.867 to 0.926). Mehta showed the highest predictive
value, with significant difference with SRI (P = 0.0053). However, it was not signficantly
different with Thakar (p=0.23).
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Conclusions: The Bedside Tool for Predicting Risk of Postoperative Dialysis by Mehta
showed the highest predictive value but with no significant difference with the predictive
value of the Cleveland scoring system. The advantages of the Cleveland scoring over Mehta
are the applicability in cardiac surgeries other than CABG and the less number of variables.

TH-PO052

Effect of Off-Pump and On-Pump Coronary Artery Bypass Graft Surgery
on Acute Kidney Injury Ailene Ramos Buelva-Martin, Oscar D. Naidas. Dept
of Medicine, Section of Nephrology, St. Luke's Medical Center, Quezon City,
Metro Manila, Philippines.

Background: Acute Kidney Injury (AKI) is one of the serious complications of
cardiac surgery. AKI is associated with increased mortality and morbidity. Coronary
artery bypass graft (CABG) surgery can be done with a beating-heart (off-pump) or with
a cardiopulmonary bypass machine (on-pump). There are conflicting studies regarding
reduction of acute kidney injury with the use of the Off-pump CABG vs. On-Pump CABG.

Methods: Adult patients who underwent CABG using Off-pump and the On-pump
technique from January 2005 to October 2014 were included in this retrospective cohort
study. The following patients were excluded: a)chronic hemodialysis b)baseline eGFR
<15ml/min/1.73m2 c)missing data. The outcomes were: AKI defined as absolute increase
in the serum creatinine concentration of 0.3 mg/dL from baseline within 48 hours after
CABG and AKI requiring renal replacement therapy. Odds ratio were calculated between
the use of Off-pump and On-pump CABG with the respective outcomes.

Results: Postoperative Acute Kidney Injury The incidence of acute kidney injury
with off-pump group was lower (4/28 [14.3%]) vs on-pump group (109/427 [25.5%]) with
OR 2.05 [95% CI, 0.69 to 6.59]); however, it was not significantly different at p-value 0.19.
Postoperative Acute Kidney Injury with Renal Replacement Therapy Out of the 109
patients who had acute kidney injury after On-pump CABG, 53 (48.6%) patients underwent
hemodialysis. While in the Off-pump CABG group, no one underwent hemodialysis out
of the 4 patients who had acute kidney injury postoperatively (OR 8.8 [95% CI 0.5327 to
146.9], P=0.1283). [tablel]

Conclusions: There was a lower incidence of AKI and AKI requiring renal replacement
therapy in the Off-pump CABG group, however, it was not statistically significant with the
On-pump CABG group. There is still insufficient evidence to say that the use of Off-pump
CABG technique reduces incidence of AKI. Limitations of this study are: small sample
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size, confounding variables since this study is a retrospective study, off-pump CABG
population may not have been represented accurately. A multi-center study to increase
sample size is recommended.

TH-PO053

Renal Dysfunction Detected by an Automatic Alert System: DETECT-H
Proyect Pedro J. Labrador, Silvia Gonzalez S, Santiago Polanco Candelario,
Elena Davin carrero, Jesus P. Marin, Ines Castellano, Juan R. Gomez-Martino.
Nephrology, San Pedro de Alcantara Hospital, Caceres, Spain.

Background: The aim was to analyse the prevalence of chronic kidney disease (CKD)
and acute kidney injury (AKI), length of stay (LOS) and in-hospital mortality.

Methods: To evaluate renal dysfunction in admissions we developed a fully automated
electronic alert system which identifies all adult patients with reduced glomerular filtration
rate according to CKD-EPI. Two alert levels were established, <60 and <30 mL/min/1.73m?
in patients over 80. Patients admitted to nephrology unit and on dialysis were excluded.
Detected patients were retrospectively analysed. CKD and AKI was defined according to
KDIGO guidelines. Baseline serum creatinine was the lowest between 0.5-6 months before
admission. LOS and in-hospital mortality was recorded.

Results: Between January and June 2014, issued alerts were 1.241 from 11.022 adult
admissions (11.3%), from 1.079 patients (13.1% multiple admissions). Median age 77
years (interquartile range (IQR) 70-81), and 53.9% were men. Previous renal function
was present in 1.042 patients (84%). Stage 1 9.6%, stage 2 37.7%, stage 3a 25%, stage 3b
17.7%, and stages 4-5 10%. Previous CKD was only registered in 31.9%. AKI was present
in 846 admission episodes (69.9% of alerts and 7.7% of overall admissions). AKI stage 1,
2 and 3, respectively was 421 (49.7%), 207 (24.5%) and 218 (25.8%). AKI episode was
specified to be suffered in 33.2% patients at discharge. In patients with CKD not AKI 7.5%,
in overall AKI patients 45.3%, in AKI 1 30.4%, in AKI 2 47.8% and in AKI 3 71.6%;
p<0.001. LOS in overall admissions in the same period was 5.31 days, for overall detected
patients median LOS was 8 days (IQR 4-13 days). Median LOS for CKD not AKI, or AKI
stage 1,2 and 3 was 6 (3-10), 8 (5-13), 8 (6-14) and 10 (5-19) days; p<0.001. Mortality for
all detected patients was 14.9% (185 patients). In-hospital mortality for CKD not AKI, or
AKI stage 1, 2 and 3 was 4.3%, 10.9%, 22.7% and 33.9%. Mortality in patients with AKI
stage 3 requiring dialysis was 57.1%, p<0.001.

Conclusions: Electronic alerts could be a useful tool to detect in-hospital renal
dysfunction patients to improve CDK and AKI hospital outcomes.

Funding: Private Foundation Support

TH-PO054

Identification of a Pediatric Inpatient Cohort at Risk for Developing Acute
Kidney Injury Using Machine Learning Methods Michael G. Semanik,
Sangeeta R. Hingorani. Pediatric Nephrology, Seattle Children’s Hospital,
Seattle, WA.

Background: Acute kidney injury (AKI) is prevalent amongst pediatric inpatients,
and its prevention requires rapid detection of those at risk. A rise in creatinine often
comes too late for prevention to be effective. Therefore, this study seeks to apply machine
learning methods to routine clinical data in order to identify patients at risk for AKI before
creatinine levels rise.

Methods: A cohort of pediatric inpatients with at least one creatinine value was created,
then split into AKI and non-AKI groups. AKI was defined using KDIGO creatinine-based
criteria. Information on demographics, vital signs, lab values, procedures, and medications
were collected for each patient. For the AKI group, only data collected 24 hours before each
patient’s peak creatinine value were used. Simple logistic regression was used to identify
features that predicted the development of AKI, and these features were used to produce
two algorithms: a logistic regression-based algorithm and a Bayes Net probability-based
algorithm. Both algorithims used 10-fold cross validation to create a training and test set.

Results: 4064 patients were included in the cohort, of whom 370 (9.1%) developed
AKI. Sixty features were significantly associated with AKI. The logistic regression
algorithim created from these features identified 144/370 AKI patients and 3653/3694
non-AKI patients (giving it a sensitivity of 39% and specificity of 99%). The Bayes Net
algorithm’s sensitivity was 48% (identifying 176/370 AKI patients) and its specifity was
91% (identifying 3347/3694 non-AKI patients). The ROC areas for the algorithms were
0.84 and 0.81, respectively.

Conclusions: Machine learning methods can be used to identify a cohort of pediatric
inpatients that are at increased risk of developing AKI before serum creatinine rises.
Identification of this population allows for both additional testing (such as urinary
biomarkers) and preventative treatment (such as removal of nephrotoxic drugs). Acute
kidney injury predictive algorithms have the potential to improve patient care, and, if
correctly implemented, will become more accurate as more data is collected.

Funding: Other NIH Support - NIH T32 Training Grant
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TH-PO0S5

The Jelliffe Method for GFR Estimation with Non Steady State Creatinine
Performs Better for Subjects with Higher Weight and Baseline Chronic
Kidney Disease Reejis Stephen, Sevag Demirjian, Steve Campbell.
Nephrology, Cleveland Clinic, Cleveland, OH.

Background: The Jelliffe method is used to estimate the glomerular filtration rate(GFR)
when creatinine is in a non-steady state, such as in patients with acute kidney injury
(AKI). We explored the agreement between iothalamate-measured renal function (iGFR)
and estimated GFR by the Jelliffe method (eGFR) in subjects with AKI after undergoing
partial nephrectomy.

Methods: iGFR was measured within a week of partial nephrectomy in subjects who
sustained AKI (>0.3 mg/dl rise in serum creatinine from baseline) after partial nephrectomy.
iGFR and eGFR based on creatinine drawn at the time of iGFR measurement, were compared
using Pearson’s correlation (r) in subjects grouped by weight (above and below median
weight; 86 Kg) and baseline chronic kidney disease status (CKD; GFR<60ml/min/1.73m?).

Results: 69 of 90 subjects undergoing partial nephrectomy sustained AKI. Mean age
was 61+11 years, and 55 were male. eGFR had a high correlation with iGFR (r=0.75,
p<0.001). Correlation of eGFR with iGFR is shown and was significant except in the group
with both CKD and lower weight (Table). Subgroup analysis showed that subjects with
lower body weight and no CKD had lower correlation (r=0.54) than those with both CKD
and the higher weight (r=0.96). The group with no CKD but higher weight had a strength
of correlation in between these extremes.

Group; Mean+SD (Kg) No CKD CKD

Low Weight; 74 + 9 0.54 (p 0.003) 0.40 (ns)

High Weight; 105 + 15 0.79 (p < 0.001) 0.96 (p < 0.001)

Conclusions: GFR estimated by the Jelliffe equation correlates well with measured
GFR in the AKI setting. Higher body weight and CKD at baseline are associated with
higher creatinine levels, which may account for the better performance of the Jelliffe
method in these states.

TH-PO056

Development of a Multicenter Ward-Based Acute Kidney Injury (AKI)
Prediction Model Jay L. Koyner, Richa Adhikari, Dana P. Edelson, Matthew
M. Churpek. Dept of Medicine, Univ of Chicago.

Background: Early identification of those at risk for the development of AKI on
the general wards prior to increases in serum creatinine (SCR) would enable preemptive
evaluation and intervention to minimize the risk and severity of AKI. We aimed to develop an
AKI risk prediction algorithm using electronic health record (EHR) data in non-ICU patients.

Methods: All hospitalized ward patients who had SCr measured in 5 hospitals were
included. Patients with a first measured SCr>3.0mg/dl or who developed inpatient AKI
outside the general ward were excluded. Using a discrete-time survival model, demographics
(age, sex), continuous variables (respiratory rate, pulse, temperature, pulse pressure index,
oxygen saturation, systolic and diastolic blood pressure, complete blood count, hepatic
panel and blood chemistries) were modeled as restricted cubic splines with 4 knots. The
algorithm was derived in 60% of the data and prospectively validated in the remaining
40%. Area under the curve (AUC) was calculated for the prediction of SCr-based KDIGO
AKI within 12 or 24 hours. Subgroup analyses were conducted across baseline glomerular
filtration rate (éGFR) groups and severity of AKI stage.

Results: Among the 206,192 included patients, 17,522 (8.5%) developed KDIGO AKI
on the wards, with 792 progressing to stage 2 and 257 to stage 3 during their hospital stay.
The AUC(95%CT) of the model was 0.74(0.74-0.74) for predicting AKI within 24 hours
and 0.76(0.76-0.76) for within 12 hours. Accuracy was highest for predicting AKI stage 3
in the next 12 hours (AUC 0.90(0.89-0.92)).

Subgroup AUC(95%CT)

12hr outcome 24hr outcome
Baseline GFR
GFR >90 0.71(0.69-0.70) 0.69(0.68-0.70)
GFR 60-89 0.76(0.75-0.76) 0.74(0.73-0.74)
GFR 30-59 0.75(0.74-0.76) 0.73(0.72-0.73)
AKI Stage
Stage 1 0.76(0.76-0.76) 0.74(0.74-0.74)
Stage 2 0.77(0.76-0.78) 0.73(0.73-0.74)
Stage 3 0.90(0.89-0.92) 0.87(0.86-0.89)

Conclusions: Readily available EHR data can be used to predict impending AKI
on the general wards with good to excellent accuracy across different patient subgroups.
Real-time use of this model, prior to changes in SCr, would allow early diagnostic and
therapeutic interventions for those at high risk of AKI and may improve cost and outcomes.
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TH-PO057

Survivor Bias: Utilization of Multiple Admissions for Evaluation Risk of
Inpatient Mortality Associated with Hospital-Acquired (HA) Acute Kidney
Injury (AKI) David G. Warnock, T. Clark Powell, John P. Donnelly. Univ of
Alabama at Birmingham, Birmingham, AL.

Background: Inpatient deaths censored the cohort at risk, introducing survivor bias
favoring those with >1 admission. Analysis of first admissions avoids this bias, but also
loses information about those who survive multiple admissions. We evaluated inpatient
mortality associated with AKI for adult admissions to UAB Hospital for FY2010-FY2013.

Methods: We used ICD9 codes and all inpatient serum creatinine (sCr) values for
109,456 adult patients with 5,452 inpatient deaths. We excluded patients with patients with
<2 sCr values, ESRD, post-renal transplant, eGFR (<5 or >500 ml/min.1.73 m?), length
of stay <1 and >28 days, and patients with community-acquired AKI. Minimum sCr for
each admission was used as baseline, and HA-AKI was defined by peak sCr > (0.3 mg/dL
+ minimal sCr) and date-time for minimal sCr < date_time peak sCr. No-AKI was defined
as (peak Scr - minimal sCr) <0.3 mg/dL. Survivor functions included HA-AKI, median
age, black race, male gender, Deyo_Charlson comorbidity score, and median admissions
for each patient (Med#).

Results: For 40,471 patients with 1 admission, there were 7,594 cases of HA-AKI
(19%) with 1,290 deaths (17%), For 14,860 patients with 23,633 admission, there were
6,033 cases of HA-AKI (22%) with 732 deaths (11%). Figure shows survival curves for
1 versus >1 admissions (A); 1 versus >1 admissions adjusted for Med# (B), 1 versus
selected >1 random selected admission (C), and 1 versus >1 random selected admission
adjusted for Med# (D).
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Conclusions: Survivor curves for multiple admissions (dashed lines) fell above the
curve for single admissions, demonstrating survivor bias. Combining random selection
and adjustment for Med# resolved the survivor bias, permitting inclusion of patients with
multiple admissions in risk models for inpatient mortality.

Funding: NIDDK Support, Other NIH Support - P30 DK079337
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TH-PO058

Validation of the Acute Renal Failure Trial Network (ATN) Study Risk
Model for Predicting Mortality in Critically Ill Adults with Acute Kidney
Injury Ridhmi P. Rajapakse,' Christopher M. Keener,? Paul M. Palevsky,'?
John A. Kellum,? Emily Foldes.> ‘Medicine, Univ of Pittsburgh, Pittsburgh, PA;
’Critical Care Medicine, Univ of Pittsburgh, Pittsburgh, PA; *Renal Section, VA
Pittsburgh HCS, Pittsburgh, PA.

Background: Disease specific severity of illness scoring systems have been developed
to predict survival of patients with acute kidney injury. Performance of these scoring systems
outside of the population in which they have been generated has been poor. We therefore
evaluated the performance of the recently developed ATN Study risk model predicting
60 day all-cause mortality in intensive care unit (ICU) patients at initiation of dialysis for
acute kidney injury (AKI).

Methods: We evaluated the performance of the ATN Study risk model using the High
Density Intensive Care (HiDenIC) Database which contains data on all adult patients
admitted to any of the eight ICUs at UPMC between July 2000 and October 2008. Clinical
data and physiologic variables were closely matched with the original study model; missing
data were imputed by either assuming clinical normality or viewing these data elements
following similar rules used to build the original model. Model discrimination was assessed
via area under the receiver operating characteristic curve (AUROC). Calibration was
assessed using the Hosmer-Lemeshow goodness-of-fit test.

Results: 1747 patients were initiated on renal replacement therapy (RRT) for AKI
during this interval; full data for model testing were available for 1300 patients (74%). The
AUROC for the model was 0.78 (95% CI: 0.75-0.80) with a Hosmer-Lemeshow goodness-
of-fit test p-value of 0.59 (Figure).
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Conclusions: The ATN score demonstrated good discrimination and calibration
for predicting 60-day all-cause mortality in in ICU patients initiating RRT for AKI in a
population separate for the population in which it was developed.

TH-PO059

A Multifaceted Quality Improvement Programme for Tackling Acute
Kidney Injury in a Large Teaching Hospital Leonard Ebah, Prasanna
Hanumapura subbegowda, Deryn Jennifer Waring, Rachael Challiner, Robert
Henney, Alastair J. Hutchison. Manchester Acute Kidney Injury Strategy, Dept
of Renal Medicine, Central Manchester Univ Hospitals, Manchester, United
Kingdom.

Background: Acute kidney injury (AKI) is now widely recognised as a serious health
care issue. Up to 25% of hospital patients have been reported to develop it, often with
worse outcomes compared to those without AKI. AKI care in hospitals has been shown
to be substandard. This study aimed to use quality improvement methodology to improve
AKI care and outcomes in a large teaching hospital.

Methods: Several areas of documented poor AKI care were identified and specific
improvement activities implemented through sequential Plan-Do-Study-Act (PDSA) cycles.
An electronic alert system for AKI was developed, a ten point Priority Care Checklist
(AKI PCC) was tested with the aid of specialist nurses and pharmacists whilst targeted
education activities were carried out. Impact on key AKI care processes and patient
outcomes was studied.

Results: The electronic alert had a sensitivity of 99% for the detection of new cases
of AKI. Nine aspects of the PCC saw significant improvements in their attainment:
Baseline creatinine 66% to 84%, identification of a cause for AKI 62% to 77%, fluid
balance assessment 77% to 92%, appropriate investigations 61% to 77% catheterisation
92% to 99% ultrasound scans 79% to 95% renal or intensive care referrals 80% to 100%,
fluid charts 64% to 71% after, and appropriate drugs review 57% to 87%. The intervention
led to a significant reduction in variability of delivered AKI care. AKI incidence showed
a trend towards reduction; 9.9% of all hospitalisations before any intervention to 7.8%
towards the end of the intervention period. AKI related length of stay dropped from 20.2%
to 15.5% and AKI deaths also showed a trend towards reduction, from 44 deaths averagely
per month to 31 deaths. The number of cases of hospital acquired AKI were down from
107 to 90 per month.

Conclusions: This study demonstrates the success of an AKI care checklist
implemented with the aid of a nurse/pharmacist in improving key processes of care and
showing an early improvement in key patient outcomes.

TH-PO060

The Quality of Hospital Discharge Communications About AKI
Raquel C. Greer,' Yang Liu,' Deidra C. Crews,' Bernard G. Jaar,' Hamid Rabb,'
L. Ebony Boulware.> ‘Johns Hopkins Univ; *Duke Univ.

Background: Post-hospital discharge (DC) care for patients hospitalized with AKI
could influence patients’ subsequent risks of CKD and related morbidity. High-quality
written hospital DC communications (DC summaries to outpatient providers and patient
DC instructions) about AKI may help facilitate adequate follow-up and patient self-care.

Methods: We reviewed electronic health records of patients hospitalized with
community and hospital-acquired AKI in 2012 at a single hospital in Baltimore MD to
characterize the quality of written hospital DC communications about AKI. We assessed
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patient and system characteristics independently associated with higher quality DC
communications (greater number of quality elements out of 10 possible) in a multivariable
model.

Results: Among 75 randomly selected hospitalized patients with AKI stratified by
KDIGO stage 1 to 3 (n=25 per stage), mean age was 56 years, 48% were African American,
15% had known CKD, median length of stay was 9 days and 65% were discharged from
medical (vs. surgical) services. Less than half of DC communications included key
elements about AKI.

Presence of 10 Quality Elements about AKI in Discharge Communications (n=75)
Presence of Quality Element
N (%)
Quality Physician Patient
Type of Quality Element Elements Discharge Discharge
Possible Summary Instructions
Mention of AKI occurence 2 33 (44) 10 (14)
Mention of AKI cause 2 32 (43) 1(1)
Description of AKI course 1 23 (31) NA
Rcco.mmcndcd/schcdulcd follow-up ) 60 (80) 67 (94)
appointments
Recommendations for care specific
{0 AKI 2 11(15) 6(8)
Namgd outpatient provider to receive 1 58.(77) NA
the discharge summary

NA:Not applicable

Communications featured a median of 4 quality elements. Quality elements were
greater in communications for patients with more severe AKI (number of additional quality
elements (B) [95% CI]: 2.0 [0.6-3.4] for Stage 3 vs. Stage 1) and those discharged from
medical (vs. surgical) services (B [95% CI]: 1.2 [0.1-2.3]).

Conclusions: Few hospital DC communications provided information or
recommendations for AKI care in sufficient detail to facilitate adequate follow-up.
Improvements in this important aspect of care for patients with AKI are urgently needed.

Funding: NIDDK Support, Other NIH Support - National Center for Research
Resources, a component of the NIH and the NIH Roadmap for Medical Research

TH-PO061

Prognosis of Contrast Induced Nephropathy After Outpatient Computed
Tomography in Chronic Kidney Disease Patients Sehoon Park, Seokwoo
Park, Eunjeong Kang, Hajeong Lee, Jung Pyo Lee, Kwon Wook Joo, Yon Su
Kim, Dong Ki Kim. Dept of Internal Medicine, Seoul National Univ Hospital.

Background: Most studies regarding contrast induced nephropathy (CIN) were done in
angiography era but computed tomography (CT) is more common cause of contrast exposure
in general populaton. There were few prognosis data concerning CIN after outpatient CT.

Methods: Patients with estimated glomerular filtration rate (¢GFR) < 60 mL/min/1.73
m2 underwent outpatient CIN prophylaxis program for contrast CT from 2008 to 2014 in
Seoul National University Hospital. Patients received intravenous isotonic saline and oral
N-acetylcysteine. Baseline blood sample was done within 2 weeks before CT. Basic data was
colleted retrospectively by medical chart review. Prognosis was surveyed from death registry
of National Statics Korea and dialysis registry of The Korean Society of Nephrology. CIN
was defined by *0.5mg/dl or *25% increase of serum creatinine (sCr) from baseline within
48-96 hours after CT. Primary outcome was event of renal replacement therapy (RRT),
duration from CT to RRT and survival period after CT. Results: 12179 cases of CT were
performed with CIN prophylaxis protocol and 2816 cases of CT had baseline eGFR<60
without RRT history and follow up sCr 48-96 hours after CT. 84 (3%) cases of CIN were
found and 99 (3.5%) cases went RRT, 551 death reported after CT. Prognosis was analyzed
after adjustment with age, sex, baseline eGFR, history of diabetes and hypertension. No
relationship between death, RRT incidence, doubling of sCr and CIN was shown. However,
we found shorter period from CT to RRT in CIN cases. So we performed analysis with RRT
within 6 months as outcome with subgroup devided by eGFR. CIN was risk factor for RRT
within 6 months in cases with baseline eGFR<30 (aRR 4.70, 95% CI 1.39-15.90, P=0.013).
However, in cases with eGFR?30, start of RRT in acute period was not increased by CIN.

Conclusions: CIN due to CT contrast after appropriate prophylaxis was not related to
long term renal prognosis. CIN was a risk factor for start of RRT within 6 months after CT
in cases with baseline eGFR<30, but even this relationship was not seen in patients with
relatively preserved renal function.

TH-PO062

Outcomes following Intra Arterial Contrast in Chronic Kidney Disease
Louise Goodall,> Thomas Hugh Douglas Patterson,” Jane Elizabeth Cross,'
William E. James,' Venkataraman Manickavasagam.! 'Nephrology, Lismore
Base Hospital, Lismore, NSW, Australia; *Medicine, Univ of Western Sydney,
Sydney, NSW, Australia.

Background: Contrast Induced Nephropathy (CIN) is a recognised complication of
angiography. Risk factors include chronic kidney disease (CKD), advanced age, diabetes
and cardiac insufficiency. Although incidence in the general population is 2-5%, reported
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incidence of CIN in CKD is 15-27%. The risk of CIN may have been over-estimated in
CKD.We hypothesise that pre-procedure optimisation decreases incidence and improves
outcome of CIN. The aim of this study is to determine the incidence and outcome of CIN
in CKD patients in our centre.

Methods: Consecutive patients with stage I1I-V CKD, undergoing peripheral (group
1) or cardiac (group 2) angiography, at a regional Australian hospital between 2005-2015
were included. Pre procedure optimisation included oral N-AcetylCysteine,intravenous
hydration with Normal Saline and withholding Metformin and Frusemide. Low osmolality
contrast diluted to 1/3 strength (group 1) or half strength (group 2) was used. CIN was
defined as serum creatinine rise of >25% from baseline within 72 hours. Primary outcome
was incidence of CIN. Secondary outcomes were mortality at 6 months, progression to
dialysis and progression of CKD. follow up ranged from 2-73 months.

Results: 537 patients with CKD stage II1I-V underwent angiography. 222 patients
concurrently dialysing were excluded. Median ages were similar in both groups (75years
in group 1, 76years in group 2, P=0.25); diabetes was more prevalent in group 1 (70.5%
versus 48.4%, P=0.001) and ischaemic heart disease more prevalent in group 2 (60.0%
versus 44.3%, P=0.02). Median volume of contrast used was significantly lower for group
1 (35mls, range 2.5-350mls) than group 2 (75mls, range 20-357mls) (P<0.001). The
incidence of CIN was 3.7%. Incidence of CIN did not differ between groups (group 1=
4.1%, group 2 = 3.2%, P=0.74). No patient with CIN died within 6 months or progressed
to higher CKD stage or dialysis.

Conclusions: Pre procedure optimisation of CKD patients may reduce incidence of
CIN. In our study,incidence of CIN in CKD patients was low and did not lead to death or
progression of chronic kidney disease.

TH-PO063

AKI Risk Scores in Acute Admissions: Selecting the High-Risk or Missing
the Vulnerable? Amy Jeanne Riddell, Christopher J. Mulgrew. Renal Unit,
Royal Devon and Exeter Hospital, Exeter, Devon, United Kingdom.

Background: AKI commonly complicates acute illness. 2014 UK NICE AKI guidelines
stress early identification of those at high risk. In patients with many co-morbidities, while
risk scores in select groups have been studied, there remains debate as to the effective use
of AKI risk scoring in 1 and 2¥ care populations (currently being investigated by the UK
National AKI Programme). If correctly identified, steps could be taken to minimise risk and
manage AKI earlier. Alternatively, should we not treat all acutely ill patients as “at risk’?

Methods: Review of acute admissions to the AMU on 4 weekdays between
Mar’14&Mar’15. 158 cases were reviewed and risk scored based on NICE/KDIGO
published risk factors. Any AKI, demographic data, specialist nephrology input, length of
stay and overall outcomes were recorded.

Results: Of 158 patients, 35 (22%) had AKI during their hospital stay. Most had AKI1
(24/35), vs AKI2 (7/35) and AKI3 (4/35). 28 had AKI on admission vs 7 after admission.
Patients with AKI (at any time) had higher median scores (4, (0-9)) than non-AKI (2, (0-7)).
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The 7 post-admission AKI cases had a median score of 4 (2-5). Length of stay (LoS)
was greater in AKI group (9.2d v 5.8d). AKI was due to sepsis/volume depletion in 68%,
alongside other risk factors. There was one death in the AKI group (AKI3).

Conclusions: 2¥ care AKI risk scoring aims to identify those at high risk to prevent
deterioration, but a greater challenge seems to be in 1Y care than acute settings. Our data
would suggest that while patients developing AKI post-admission may have a range of
risk scores on arrival, with high scores correlating with AKI and LoS, the majority with
AKI arrive from primary care with high scores. A validated risk score for use in 1Y care,
aiming to prevent admission, may be more more useful than stratifying all acute hospital
admissions - are they not all ‘high risk’ anyway?

TH-PO064

Acute Kidney Injury Care Bundle Compliance in a Large District General
Hospital in UK Preetham Boddana, Shiva Sreenivasan, Israr Baig, Nerys
Conway. Renal Unit, Gloucestershire NHS Foundation Hospitals, Gloucester,
Gloucestershire, United Kingdom.

Background: AKI is a common and harmful condition, which is often treatable and
avoidable. The incidence of AKI in patients admitted to a hospital is approximately 3 — 7%.
Gloucestershire Hospitals NHS Foundation Trust sees about 500 cases of acute kidney
injury (AKI) monthly from a catchment population of 612,000.
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Methods: An audit of patients with AKI showed deficiencies in care. We created an
AKI care bundle (senior review, medication review, fluid balance, and repeat creatnine
within 24 hours) for those patients with AKI, prompted by an AKI sticker for the case notes.

Results: For patients receiving an AKI flag, case notes were audited for appropriate
use of the care bundle. We reviewed audit results over a 2-year period to see if the AKI
bundles were being used appropriately and if patient care had improved. There has been
improvement in AKI care bundle compliance. Figures up to August 2014 show that
compliance for AKI care bundle use is 87%.
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The compliance since its launch has generally exceeded the Commissioning for Quality
and Innovation (CQuIN ) targets set in place by the project.

Conclusions: We have shown an improved care in patients with acute kidney injury by
using an electronic alert system prompting early management. AKI can easily be identified
and managed early and appropriately by frontline staff by frontline staff using an ALERT
system. On going study is being taken place in our department to assess if this has reduced
patient mortality, morbidity and length of stay in hospital.

TH-PO065

Reducing Post-CABG Acute Kidney Injury by Multipronged Preventive
Interventions Wisit Cheungpasitporn, Michael A. Mao, Charat Thongprayoon,
Qi Qian. Nephrology and Hypertension, Mayo Clinic, Rochester, MN.

Background: Acute kidney injury (AKI) post cardiac surgery is frequently a
multifactorial event, associated with an increased morbidity and mortality. As AKI has no
specific treatment, prevention is critical. This study aims to apply multipronged preventive
measures to reduce AKI after coronary artery bypass grafting (CABG).

Methods: Prospective randomized interventional study. Non-dialysis and non-kidney
transplant adults (*18 years old) undergoing elective CABG in March 2014-Feburary 2015
were randomized (1:1 ratio) to control and intervention groups. The intervention group
was intervened to minimize potential nephrotoxic conditions perioperatively (48 hours
prior to the operation to 5 days postoperation). Outcome measures included the incidence
and severity of post-CABG AKI using the AKIN criteria, length of hospital stay, discharge
disposition and hospital mortality. Data from a similar cohort in March 2013-Feburary
2014 were extracted and compared with the results from the control group to assess the
spillover effects.

Results: Post-CABG AKI occurred in 19% (n=33) of the 174 patients in the intervention
group; 30% (n=51) of the 172 in the control group, p=0.02, consistent with a 36% AKI
risk reduction with the interventions [RR = 0.64 (95% CI: 0.44-0.94)]. Number needed
to prevent one AKI was 10. The AKI severity was mostly mild and similar between the
two groups; 98% and 94% were in stage 1 AKI in the control and intervention groups,
respectively. Compared to non-AKI, AKI patients in both groups had a longer length of
hospital stay and higher risk of being discharged to a care facility. No hospital mortality
was noted in both groups. The AKI occurrence in the year prior to the study was similar
to that in the control group.

Conclusions: Multipronged preventive measures can significantly reduce post-CABG
AKI. The implementation of the preventive measures is uncomplicated. This approach can
potentially be adopted in most hospital settings. These results should encourage initiatives
towards developing AKI prevention protocols.

TH-PO066

Outcomes of Early Initiation of Continuous Renal Replacement Therapy
in Elderly Patients with Acute Kidney Injury: A Multicenter Prospective
Cohort Study Jae Yoon Park,' Dong Ki Kim,' Hyung Jung Oh,?> Kwon Wook
Joo,' Yun Kyu Oh,' Chun Soo Lim,' Shin-Wook Kang,? Yon Su Kim,' Jung Tak
Park,? Jung Pyo Lee." 'Seoul National Univ College of Medicine, Seoul, Korea;
?Yonsei Univ College of Medicine, Seoul, Korea.

Background: Continuous renal replacement therapy (CRRT) is essential in the
management of critically ill patients with acute kidney injury (AKI). However the optimal
timing for initiating CRRT remains controversial, especially in elderly patients. Therefore
we investigated outcomes of early initiation of CRRT in elderly patients with AKI.

Methods: A total of 616 patients aged equal or over 65 years who started CRRT due
to AKI from August 2009 to December 2013 were enrolled prospectively at three centers.
They were divided into 2 groups based on the median 6-hours urine output immediately
before CRRT was applied.

Results: The mean age of both group was 74.3 years. The median 6-hours urine output
was 80 mL. 186 patients (60.0%) were male in early initiation group and 179 patients
(60.3%) in late initiation group. The most common cause of AKI was sepsis (45.9% versus
46.0%). Mean arterial pressure was higher in early initiation group (79.8 mmHg versus
76.8 mmHg). Prothrombin time-international normalized ratio, total bilirubin, aspartate
aminotransferase and alanine aminotransferase were lower in early initiation group (P<0.05).
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Overall cumulative survival and 28-days survival rates were higher in early initiation group
(Log-rank P<0.001 for both). Furthermore, early CRRT treatment was associated with lower
mortality rate after adjustment for age, sex, mean arterial pressure, Charlson comorbidity
index, Sequential Organ Failure Assessment score, hemoglobin, serum C-reactive protein,
serum albumin level and prothrombin time (hazard ratio, 0.752; 95% confidence interval
0.595-0.951, P=0.008).

Conclusions: Early initiation of CRRT was associated with a better prognosis in
critically ill elderly patients with AKI.

TH-PO067

Outcomes in Patients with Persistent Dialysis-Dependent AKI Aedan Olaso,
Daniel Tseytlin, Hope Kincaid, Sharon E. Maynard. Lehigh Valley Health
Network, Allentown, PA.

Background: We sought to describe clinical characteristics & outcomes in patients
with persistent dialysis-dependent AKI at the time of hospital discharge.

Methods: We performed a retrospective descriptive study of patients requiring dialysis
for AKI at the time of hospital discharge in Lehigh Valley Health Network Subacute Dialysis
Program between October 2012 & July 2014.

Results: Of 55 patients enrolled in the program, 26(47.3%) recovered renal function
& 29(52.7%) developed ESRD. Clinical characteristics of these patients are shown below.
The median duration of dialysis in the renal recovery group was 3.5 weeks. Although 75%
of patients who recovered renal function did so by 5.1 weeks, 2/26(7.7%) recovered >3
months after dialysis initiation.

Clinical Characteristics Renal Recovery (n=26) | No renal recovery (n=29)
Age 64 74
Comorbidities - n(%)

HTN 18 (69.2) 25(86.2)
CHF 5(19.2) 10 (34.5)
CAD 6(23.1) 10 (34.5)
DM 16 (61) 10 (34.5)
Cerebrovascular ds 3(11.5) 1(3.4)
PVD 4(15.4) 3(10.3)
Baseline creatinine (mg/dl) 1.3 2.0
Creatinine on hospital admission (mg/dl) 2.5 39
Creatinine on dialysis initiation (mg/dl) 5.2 5.5
Changf: in «j,re_at.lr.nn.e between week 3 & 4 0.86* 013
after dialysis initiation

Etiology - n (%)

ATN 15 (57) 7(24.1)
Multiple myeloma 0(0) 5(17.2)
CIN 2(1.7) 2(6.9)
AIN 1(3.8) 1(3.4)
ANCA 1(3.8) 1(3.4)
CRS 3(11.5) 3(10.3)
Acute renal allograft rejection 1(3.8) 2(6.9)
Other 2(7.7) 5(17.2)

* Among those who recovered renal function but were still dialysis dependent at 4 weeks.

Conclusions: This study indicates that patients who did not recover renal function
were older & had higher creatinine levels at each time point than those who recovered renal
function. While there was a decrease in serum creatinine from week 3 to week 4 in patients
with renal recovery, there was an increase for those who did not recover. More patients
who did not recover renal function had HTN, HF & CAD. Additionally, more patients
who had ATN recovered renal function, while all patients with multiple myeloma did not.
Hypothesis-testing studies are needed to explore whether or not these clinical characteristics
may be used to predict which patients are likely to recover renal function and which are not.

TH-PO068

Acute Kidney Injury Episodes Accelerates Rate of Loss of Renal Function
in Diabetes Mellitus Charuhas V. Thakar,"? Anthony C. Leonard,'* Karthikeyan
Meganathan,'? V. Shane Pankratz.* ‘Internal Medicine, Univ of Cincinnati,
Cincinnati, OH; *Medicine, Cincinnati VAMC, Cincinnati, OH; 3Family
Medicine, Univ of Cincinnati, Cincinnati, OH, *Internal Medicine, Univ of New
Mexico, Albuquerque, NM.

Background: Although acute kidney injury (AKI) is a risk factor for chronic kidney
disease (CKD), whether it accelerates the rate of loss of estimated glomerular filtration
rate (eGFR) is not known.

Methods: In a de-identified cohort of 3,678 type 2 diabetes patients we studied the
impact of AKI on the rate of decline in eGFR. Patients with an entry eGFR of > 30 ml/min
and at least two creatinine (Cr) values at least one month apart were followed until their
eGFR was < 15 ml/min, death, or the end of the study. Cr measurements spanned over an
average of 65 months. Estimated rates of linear eGFR decline were compared between those
with and without AKI. We assessed the effect of AKI on the outcome of a rapid decline in
¢GFR (defined as > 5 ml/min/year) adjusting for demographics, proteinuria, and baseline
CKD status (initial eGFR greater or less than 60) in a multivariable logistic model, and
expressed this as odds ratios (OR) and 95% confidence limits (95% CI).
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Results: Patients’ mean (standard deviation) age was 62 (11) years at study entry with
an average ¢eGFR of 79.7 (22.5). In 3,055 non-AKI patients the mean eGFR decline was
2.7 vs 4.2 ml/min/yr in the 623 AKI patients (p <.0001). For 499 AKI patients with both
pre and post-AKI eGFR slopes, the mean decline pre-AKI was 2.7 ml/min/yr versus 6.3
ml/min/yr post-AKI (p = .03; paired t-test). In the non-AKI group 23.4% met the rapid
decline outcome, compared with 36.0% in AKI group (p < .0001); within AKI patients,
rapid decline occurred in 37% of patients pre-AKI and 46% post-AKI (paired OR = 1.4;
95% CI, 1.1-1.8, McNemar p = .008). AKI was associated with rapid decline (OR 1.8;
95% CI, 1.5-2.2; p <.0001), adjusted for age, gender, race, proteinuria, and CKD status.

Conclusions: Compared to no-AKI, diabetic patients with AKI experience an
accelerated rate of decline in eGFR; and it occurs at twice the pace in the post- vs pre-AKI
periods. Biological and process of care factors may be responsible for this effect.

Funding: Veterans Administration Support, Clinical Revenue Support

TH-PO069

Impact of Transient or Persistent Acute Kidney Injury on Chronic Kidney
Disease Progression and Mortality After Gastric Surgery for Gastric Cancer
Chang Seong Kim, Eun Hui Bae, Seong Kwon Ma, Soo Wan Kim. Dept of
Internal Medicine, Chonnam National Univ Hospital, Gwangju, Republic of
Korea.

Background: Acute kidney injury (AKI) was common after gastric surgery for gastric
cancer and associated with adverse outcomes. However, impact of transient or persistent
AKI on clinical outcomes after gastric surgery for gastric cancer has not been described.
The objective of this study was to determine the incidence, factors, and clinical outcomes
associated with transient or persistent AKI after gastric surgery.

Methods: We performed a retrospective study of 4,886 patients with normal renal
function who underwent partial or total gastrectomy for gastric cancer between June 2002
and December 2012. Transient AKI was defined as return of serum creatinine to the no-AKI
range at discharge after gastric surgery. Our outcomes included occurrence of new-onset
chronic kidney disease (CKD), and long-term kidney function and mortality.

Results: AKI occurred in 638 (13.1%) after gastric surgery. Of these, transient AKI
was documented in 556 (87.1%). Length of intensive care unit (ICU) and hospital stay,
and ICU admission rate (5.8% versus 1.0%) were higher in patients with transient AKI
than in those without AKI. Male, use of diuretics and postoperative vasopressor, and lower
baseline creatinine were common risk factors for persistent and transient AKI after gastric
surgery. After adjusting for confounding factors, patient with transient and persistent AKI
had a significantly higher new-onset CKD (odds ratio [OR], 1.62; 95% CI, 1.16-2.26, P
=0.005; OR, 3.60; 95% CI, 1.77-7.34, P <0.001, respectively) and 1-year mortality (OR,
1.75;95% CI, 1.15-2.66, P=0.009; OR, 12.70; 95% CI, 7.57-21.31, P <0.001, respectively)
compared with no-AKI.

Conclusions: Not only persistent AKI but Transient AKI is associated with increased
of hospital complications and a significantly higher risk of CKD progression and long-term
mortality than patients without AKI after gastric surgery.

TH-PO070

Use of Non-Tunneled Versus Tunneled Catheters for Renal Replacement
Therapy in Acute Kidney Injury Mallika L. Mendu, Sushrut S. Waikar. Div
of Renal Medicine, Brigham and Women's Hospital, Harvard Medical School,
Boston, MA.

Background: Treatment of severe acute kidney injury requiring renal replacement
therapy (AKI-RRT) requires vascular access, with either temporary, non-tunneled dialysis
catheters (NTDC), or tunneled dialysis catheters (TDC). The relative risks and benefits of
these two vascular access options have not been well studied.

Methods: We conducted a 1-year prospective cohort study in an academic medical
center to compare outcomes between TDC and NTDC for AKI-RRT. We collected
information about catheter placement including reasons for type of catheter used, number
of insertion attempts, duration of use, and infectious and mechanical complications.

Results: Over one year we collected information on 140 NTDC and 80 TDC placement
procedures on 154 patients with AKI-RRT. Compared to NTDCs, TDCs required fewer
insertion attempts (1.0 vs. 1.5), had longer median duration of use (58.5 vs. 6.5 days), and
had fewer infectious and mechanical complications (6% vs. 25%) (all p<0.001). The most
common reasons for NTDC over TDC placement were immediate need for use (74%) and
suspicion of systemic infection (21%). Tunneled line conversion (22%), infection (11%) and
catheter not working (7%) were the most common reasons for NTDC removal. Infection
(4%) was the most common reason for TDC removal.
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AKI Causes NTDC (N=140, N (%)) TDC (N=80, N (%))
Acute Tubular Necrosis 42 (30) 36 (45)
Hypotension 15 (11) 5(6)
Ischemia 12 (9) 5(6)
Prerenal 12.(9) 5(6)
Hospital location
Intensive care unit 133 (95) 39 (49)
Floor 7(5) 41 (51)
Mean Insertion Attempts p-value
15 " <0.001
Total Number of Complications
(mechanical and infectious)
35(25) 50 <0.001
Median Days Duration of Use (IQR)
6.5(4,10) 58.5(12,267) o001

Catheter Placement Characteristics

Conclusions: Compared to NTDCs, the placement of TDCs was associated with fewer
complications and longer duration of use in patients with AKI-RRT. In appropriate patients,
TDCs should be the first choice for vascular access in AKI-RRT.

TH-PO071

Nonapnea Sleep Disorders and the Risk of Acute Kidney Injury: A
Population-Based Retrospective Cohort Study Hugo You-Hsien Lin,"*3
Yu-Han Chang,' Chi-chih Hung,' Shang-Jyh Hwang,' Hung-Chun Chen.! 'Dept
of Internal Medicine, Kaohsiung Municipal Ta-Tung Hospital, Kaohsiung,
Taiwan, *Div of Nephrology, Dept of Internal Medicine, Kaohsiung Medical
Univ Hospital, Kaohsiung, Taiwan, *Graduate Inst of Medicine, College of
Medicine, Kaohsiung Medical Univ, Kaoshiung, Taiwan.

Background: Nonapnea sleep disorders (NASD) and sleep-related problems, which are
high prevalent in patients with kidney diseases,are associated with cardiovascular disease,
type 2 diabetes mellitus (DM) and chronic kidney disease (CKD). However, whether
NASD is associated with acute kidney injury (AKI) development and prognosishave not
been thoroughly investigated. The aim of this study is to determine whether NASD is an
independent risk factor of AKI by using the database of National Health Insurance Research
Database (NHIRD), which is one of the largest medical databases of the world.

Methods: The retrospective study used an 11-year nationwide database, which random
sampled of 1,000,000 individuals covered by the National Health Insurance in Taiwan,
to analyze the incidence.The patients with NASD were identified through diagnostic and
medication codes. Kaplan-Meier and Cox regression analyses were performed.

Results: From 2000 to 2010, 9,316newly diagnosed NASD cases compared with 27,948
control participants without sleep disorders randomly selected, frequency matched by age,
sex, index year from the general population. We demonstrated that the NASD cohort had an
adjusted hazard ratio (HR; 95% confidence interval [CI] = 1.16-1.71) of subsequent AKI
1.44-foldhigher than that of the cohort without sleep disorders. Elder age, lower monthly
income, hypertension, DM, cerebrovascular disease, CKD status, depression and higher
Charlson comorbidity index were significant factors associated with the increased risk of
AKI (p<0.05). Male and younger (age< 65 year-old) female increased significant risk of
AKI development with NASD (HR=2.23; 95% CI = 1.57-3.16, p<0.001 ).

Conclusions: This nationwide population-based cohort study provides evidence that
patients with NASD are at higher risk of developing AKI than people without NASD.

Funding: Clinical Revenue Support

TH-PO072

Subarachnoid Hemorrhage Induces Transient Renal Dysfunction
Naoki Ikegaya,' Kiyoshi Mori,’ Yasuhiro Yamamura,* Mamoru Tomida,* Seiya
Takehara,* Takuya Yoshida,® Hiromichi Kumagai,® George Seki,? Akira Hishida.?
'Dept of Medicine, Yaizu Cityl Hospital, Yaizu, Japan; *Dept of Nephrology,
Yaizu City Hospital, Yaizu, Japan; *Dept of Neurology, Yaizu City Hospital,
Yaizu, Japan, *Dept of Neurosurgery, Yaizu City Hospital, Yaizu, Japan, *Medical
Innovation Center, Kyoto Univ Graduate School of Medicine, Kyoto, Japan,
°Dept of Clinical Nutrition, Univ of Shizuoka, Shizuoka, Japan.

Background: Subarachnoid hemorrhage (SAH) is known to induce acute
cardiovascular stress as reflected by ECG changes, and renal dysfunction is associated
with poor prognosis in SAH. However, the precise effect of SAH on renal function and
the possible mechanisms of renal dysfunction in SAH have not been fully understood.

Methods: First, we retrospectively analyzed renal function by serum creatinine (Scr)
onday 1,2, 3,7, 14, and 28 in 317 patients with stroke including SAH, cerebral infarction
(CI) and cerebral hemorrhage (CH). The relationship between renal dysfunction and ECG
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abnormalities including ST elevation, depression, negative T-wave was evaluated. Next,
we prospectively analyzed urinary albumin, NGAL, and L-FABP and serum Cr and NT-
proBNP in 22 SAH patients on day 1, 2, and 14.

Results: The retrospective study showed that there was a significant transient increase
(+40.7%) in Scr in patients with SAH in the first three days of the acute phase. However,
no significant changes in Scr were observed during the course in patients with CI and CH.
ECG abnormalities were observed in 57% of patients with SAH. In the prospective study,
SAH patients showed increased levels of albuminuria and NT-proBNP on day 0, 1 and 14
and NGAL on dayland 14. Eleven SAH patients with increased levels of NT-proBNP (more
than 400 pg/ml) on day 2 showed significantly higher albuminuria (108 £147 vs.21+11.8
mg/gCr, p< 0.005 ) and urinary NGAL (67.5£101.7 vs. 17.5£15.0 ng/ml, p< 0.05) than
eleven patients with lower NT-proBNP (less than 400 pg/ml).

Conclusions: Significant renal dysfunction was induced in the acute phase of SAH but
not in CI and CH. Renal dysfunction was associated with NT-proBNP elevation, suggesting
some interactions between heart, brain and kidneys.

TH-PO073

Acute Kidney Injury Post Nephrectomy in Living Donors? Marilina Antonelou,
Andrew Davenport. Royal Free London NHS Foundation Trust.

Background: In 2014, the NHS UK introduced an AKI screening algorithm that was
integrated into all UK biochemistry laboratories to report cases with AKI with 50% increase
in serum creatinine. We aimed to measure the incidence of AKI in healthy living kidney
donors post laparoscopic nephrectomy and determine whether this leads to reduction in
renal function in the short term.

Methods: Retrospective data collection from 71 living kidney donors presenting
between 2006-2011. We calculated serum creatinine (sCr) changes defined as stage 1 AKI
as per the KDIGO guidelines (sCr increase by 26.5 umol/L within 48 hours or 1.5-1.9 times
baseline increase) and stage 2 AKI (2.0-2.9 times baseline increase).

Results: 54.9% of patients developed AKI: 52.1% AKI stage 1 and 2.8% AKI stage
2. The median age was 53 years (IQR 21-66 years) in the group of patients that developed
AKI and 52 years (IQR 27-71 years) in the non-AKI group. 39.7% were males (26.8%
with AKI) and 60.6% females (28.2% with AKI) (p 0.07). The AKI group had a lower
mean sCr at baseline: 71£22.3 umol/L vs 84+18.0 umol/L (p =0.01). However, there was
no difference in the CKDepi at baseline (91.6+18.6 ml/min in the AKI group vs 89+17.3
ml/min, p=0.14) as well as the raw and adjusted for surface area isotopic EDTA-GFR at
baseline (101+38.2 ml/min in the AKI group vs 96+22.9 ml/min (p= 0.31) and 89+20.2
ml/min in the AKI group vs 86£16.2 ml/min (p=0.41) respectively). Post nephrectomy
there was no difference in absolute renal function (CKDepi in the AKI group 62.8+15.4
ml/min vs 60.2+10.7 ml/min, p=0.06) or change in renal function (33.4+16.5% decrease
in CKDepi in the AKI group vs 35.4+14.0%, p=0.25) at 6 months.

Conclusions: Although 54.9% of patients fulfilled the diagnostic criteria for AKI as
reported by the laboratory AKI screening algorithm this might not reflect actual kidney
injury, and there were no differences in renal function measured after 6 months.

TH-PO074

Fluid Overload and Mortality in Neonatal Intensive Care Unit Patients
Requiring Continuous Renal Replacement Therapy Heeyeon Cho,' Sang
Taek Lee,! Hye Won Park.> 'Dept of Pediatrics, Samsung Medical Center,
Sungkyunkwan Univ School of Medicine, Seoul, Korea; *Dept of Pediatrics,
Seoul National Univ Bundang Hospital, Sungnam, Korea.

Background: Continuous renal replacement therapy (CRRT) has emerged as a
favored modality in the management of the high risk neonates with acute kidney injury
(AKI) and with inborn errors of metabolism. Recently, there are some reports that lesser
degrees of fluid overload (FO) at CRRT initiation was associated with improved outcomes
in children in pediatric intensive care unit (PICU). However, there has been little data that
have analyzed the fluid status, risk factors, and outcome of neonates who receiving CRRT.
The aim of this study is to evaluate the factors including FO associated with the outcome
of neonates with CRRT.

Methods: A retrospective medical record review was performed 34 hemodynamic
unstable neonates with AKI who underwent at least 48 hours of CRRT in neonatal intensive
care unit (NICU) at Samsung Medical Center between January 2007 and December 2014.
We divided into two groups with survivor (N=15) and non-survivor (N=19). Data were
collected regarding demographic characteristics, fluid overload, CRRT parameters, and
mean circuit time. Fluid overload from NICU admission to CRRT initiation, defined as a
percentage equal to {(CRRT initiation weight [kg]-NICU admission weight [kg])/NICU
admission weight [kg]}x 100%. CRRT was initiated without anticoagulation, and decided
to use the anticoagulation if the initial circuit lifespan was less than 12 hours.

Results: Survivors were more likely to have longer gestational age, fewer days in NICU
prior to CRRT, lower percent FO at CRRT initiation, and higher urine output at the end of
CRRT. There was no significant difference in mean daily effluent volume between survivors
and non-survivors. Adjusted regression analysis revealed that FO at CRRT initiation was
associated with mortality, duration of CRRT, and hospitalization period.

Conclusions: Fluid overload might cause mortality, prolonged hospitalization period,
and duration of CRRT in neonates. Early initiation of CRRT before severe fluid overload
might improve the outcome of neonates requiring CRRT.
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TH-POO075

Survival and Renal Outcomes following Transjugular Intrahepatic
Portosystemic Shunt Placement in Hepatorenal Syndrome: A Case Series
Guillermo Ortiz," Andrew S. Allegretti,' Jie Cui,' Julia Beth Wenger,' Ishir
Bhan,' Raymond T. Chung,? Ravi I. Thadhani,' Zubin Irani. ‘Nephrology Div,
MGH, Boston, MA; *Gastrointestinal, MGH, Boston, MA; *Radiology, MGH,
Boston, MA.

Background: Few effective treatment options are available for hepatorenal syndrome
(HRS). There may be a role for the placement of a transjugular intrahepatic portosystemic
shunt (TIPS) in reversing the pathophysiologic changes in HRS.

Methods: We performed a multicenter, retrospective review of patients who underwent
TIPS placement concurrent to having HRS from 1995 to 2014 using a centralized clinical
data warehouse. Two clinicians adjudicated HRS diagnosis and classified cases as Type 1
(T1-HRS) or Type 2 (T2-HRS) based on review of medical records. Estimated glomerular
filtration rate (eGFR), survival, and other parameters were assessed immediately before
and after TIPS, and 90 days pre- and post-procedure.

Results: We identified 17 cases. Mean age was 5412 years, 12 (71%) were male, 7
(41%) had T1-HRS and 10 (59%) had T2-HRS. Median MELD score at time of procedure
was 21 (quartile 1, quartile 3: 14, 33). TIPS significantly reduced portal pressure gradient
from16 (14, 20) to 7 (5, 8) mmHg (p<0.001). Median eGFR 90 days pre TIPS was 50
(37-77) mL/min; TIPS significantly improved eGFR from 32 (28, 35) pre-TIPS to 47 (38,
55) mL/min post-TIPS (p=0.003) and 69 (63,97) mL/min at 90-days post TIPS (p=0.006).

Overall p <0.001
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Ninety-day survival was 53%; 1 subject (6%) received a liver transplant during
follow-up.

Conclusions: TIPS improves eGFR in HRS post-procedure and at 90 days follow-up.
Further study is needed to identify those who would benefit from the procedure.

TH-POO076

Evolution of the Management of Multiple Myeloma and Impact on Survival
and Dialysis Independence Manon Laforet, Noemie Jourde-chiche, Stephane
Burtey, Bertrand Gondouin. Centre de Nephrologie et Transplantation Rénale,
Assitance Publique Hopitaux de Marseille, Marseille, France.

Background: During the past decade, the management of myeloma has evolved.
Several studies found an improved disease-free survival since the late 2000s with the
advent of new molecules in first line chemotherapy (Bortezomib and / or IMiDs (Revlimid,
Thalidomide). Nevertheless, this benefit is mostly seen in patients of less than 65 years old
and survival and renal outcomes are not well studied in elder patients. Our study aimed to
compare two cohorts of patients according to the period of treatment: before or after 2008
focussing on global and renal outcomes.

Methods: We retrospectively collected clinical and biological data of 135 patients
admitted to the University Hospital of Marseille from 1999 to 2014 with a diagnosis of
multiple myeloma and acute renal injury (as defined by an increase in serum creatinine
above 120 memol/L). We separated this cohort based on the year of admission (<or> to
2008, respectively group 1 and group 2). The parameters studied were: overall survival
and dialysis independence 2 years after initial chemotherapy.

Results: 88 patients were included in group 1 and 47 in group 2. No differences were
seen in terms of baseline characteristics between groups: median age (67.1 vs 70.2), sex ratio,
conventional biological parameters. A higher proportion of relapsing patients was found
in group 2 (10/47 (22%) in group 2 versus 9/88 (10%) in group 1). A higher proportion of
dialysis dependent patients at diagnosis was found in group 2 (26/47, (55.3%) in group 2
versus 36/88 (40%) in group 1). No difference was seen in terms of overall survival or
dialysis independence 2 years after diagnosis of AKI when group 2 was compared to
group 1 (OR 1.9 (0.8-4.1) and HR 0.7 (0.4-1.2) respectively).

Conclusions: In our cohort, we did not observe any benefit on overall survival or
dialysis independence at 2 years according to the treatment period. Our results are not in
accordance with previous papers. Our patients were older with a high proportion of dialysis
dependance at diagnosis. More studies are needed to clarify the benefit of the use of novel
agents in older patients with severe AKI.
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TH-POO077

Effect of Genes Involved in Endogenous Ouabain Synthesis on the
Development of AKI After Cardiac Surgery Marco Simonini, Simona
Pozzoli, Elena Frati, Elena Bignami, Lorena Citterio, Chiara Lanzani, Nunzia
Casamassima, Guido Gatti, Paolo Manunta. San Raffaele Scientific Inst, Italy.

Background: Acute kidney Injury (AKI) is an important complication of cardiac
surgery. Elevated levels of Endogenous Ouabain (EO), an adrenal stress hormone with
haemodynamic and renal effects, have been associated with worse renal outcome after
surgery. Polymorphisms in candidate genes related to EO synthesis, as LSS (lanosterol
synthase) and HSD3B1 (steroid dehydrogenase), have been described to be involved in
determination of EO activity. Aim of this work is to investigate the relationship between
these genes and the development of AKI.

Methods: 700 consecutive patients, undergoing cardiac surgery at our Hospital, were
genotyped. The primary outcome was AKI according to Acute Kidney Injury Network.
Secondary outcomes were length of ICU stay and total in-hospital mortality. Total AKI
incidence was 25.1%.

Results: No difference in basal EO plasmatic levels was observed according to LSS
or HSD3BI. Patients carrying the derived alleles of the LSS studied polymorphism had
a more severe clinical presentation (EuroSCORE: 5.17+4.81 vs 4.88+5.74 vs 3.5443.49;
p=0.05). Likewise, AKI incidence according to LSS polymorphism was greater (34.9%
vs 27.5% vs 21%; p=0.029). Even after adjustment for the main covariates (sex, age,
eGFR, EF, hypertension, DM, type of surgery and EuroSCORE) results remain significant
(AKIT logistic regression: Exp(B) 1.97, IC95% 1.05-3.70; p=0.038). Finally, in a higher
percentage of the same patients (25.5% vs 17.0% vs 12.6%) i.v. furosemide was used in
the immediate post-operative time to maintain adequate diuresis. No other effects of LSS
or HSD3B1 were observed.

Conclusions: Patients with at least one derived allele of LSS polymorphism
investigation have a greater chance of developing AKI after cardiac surgery, despite on
clinical presentation. Moreover, in a higher percent of the same patients, i.v. furosemide
was needed to maintain adequate diuresis. These effects appear to be independent on EO
plasmatic levels. We believe that these preliminary findings could be interesting for the
identification of new cellular mechanisms undergoing the development of post-surgical AKI.

TH-POO078

Obstructive Nephropathy in Ovarian Hyperstimulation Syndrome and
Successful Delivery Katherine M. Wang, Syed S. Haqqie, Arif Asif. Albany
Medical Center, Albany, NY.

Background: Ovarian hyperstimulation syndrome (OHSS) is a well-described
iatrogenic complication of exogenous gonadotropin administration preceding in vitro
fertilization (IVF). Underlying pathophysiology stems from influx of reproductive
hormones and inflammatory vasoactive mediators that increase capillary permeability and
cause intravascular volume depletion due to large fluid shifts into the interstitial space.
Most cases are mild and can be managed on an outpatient basis with close monitoring. We
present an intriguing and rare case of severe OHSS with acute renal failure secondary to
obstructive nephropathy. Our patient is a nulliparous 38 year old black female stimulated
with beta-human chorionic gonadotropin (B-hCG) prior to transfer of fresh embryos
resulting in a diamniotic dichorionic twin gestation. She presented to the OB-GYN service
with progressive ascites, gaining 17 kg in 1 week, and also acute renal failure due to
mechanical obstruction of both ureters from bilaterally enlarged fluid-filled ovaries. Initial
ultrasonography estimated the dimension of the left ovary at 22 cm, containing 1.7 L of
fluid volume. Her baseline creatinine of 0.8 mg/dL peaked at 5.8 mg/dL prior to placement
of bilateral nephrostomy tubes, which led to rapid and effective relief of obstruction and
normalization of kidney function within days.At follow-up, patient had spontaneous
intrauterine demise of one fetus at 9 weeks; however, she successfully delivered the other
fetus preterm at 35 weeks gestational age via C-section. The nephrostomy tubes remained
in place for the duration of her pregnancy. This case highlights a rare presentation of a
well-known, but potentially life-threatening complication of ovarian induction, which has
become an increasingly popular treatment for infertility.

Methods: Cinical couorse of the patient during the entire pregnancy and the outcome.

Results: Successful fetal outcome.

Conclusions: Patient presented with severe obstructive uropathy from very large
kidneys from hyperstimulation resulting in acute renal failure and bilateral nephrostomy
tube placements. This resulted in release of obstruction, normalization of renal function,
and a successful delivery.

TH-PO079

Analysis of the VA/NIH Acute Renal Failure Trial Network Data:
Comparison of Outcomes in Nutrition Delivery in Acutely Dialyzed Patients
Youngho Kim, V. Shane Pankratz, Eduardo A. Alas, Christos Argyropoulos,
Mark L. Unruh. Div of Nephrology, Univ of New Mexico School of Medicine,
Albugquerque, NM.

Background: The optimal nutrition management for acute kidney injury (AKI) is not
well defined and recommendations for nutritional support in acutely ill patients who undergo
renal replacement therapy (RRT) are largely based on expert opinion.

Methods: In order to better understand associations between nutrition and outcomes
of critically ill patients with AKI requiring RRT, we analyzed data available from the ATN
study. Patients were classified by nutritional support provided at the time of enrollment
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into the following groups: NPO, Tube feed (TF), Total parenteral nutrition (TPN), and
Oral (PO). Two competing outcomes were considered: mortality and continued dialysis
dependency among survivors.

Results: Characteristics among groups were similar. ICU predictive scoring systems
and disease etiology were strongly associated with mode of nutrition delivery. High ICU
predictive score and a surgical primary treating service were associated with a higher
percentage of patients treated with TPN. There were significant differences in 60-day
outcomes among nutrition groups (p=0.011) [Figure 1]. Notably, PO group had better
survival and RRT independency. After adjustment for patient characteristics, the strength
of association between mode of nutrition delivery and outcomes weakened and was not
statistically significant (p=0.106), although the patterns of association were similar to the
unadjusted analyses with TPN having the highest and PO the lowest adjusted risks of death
and continued dialysis dependency.

Figure 1: Dialysis dependency and mortality at 60 days

Unadjusted OR (95% CI) Adjusted OR (95% CI)
NPO 1.72(0.86-3.45) | 1.85(1.24-2.88) | 1.43(0.65-2.97) | 1.46(0.590-2.38)
Tube Feed | 1.89(0.89-4.03) | 2.11(1.33—-3.36) | 1.47(0.66—330) | 1.54 (0.90—2.63)
TPN 2.87(1.11-7.46) | 3.15(1.68-5.92) | 2.18(0.77-3.80) | 3.14(1.54-6.41)
PO 1.0 (REF) 1.0 (REF) 1.0 (REF) 1.0 (REF)

Conclusions: There was no significant global association between baseline nutrition
modalities and 60-day mortality or 60-day dialysis dependence. Further investigation could
be performed to prospectively elucidate the benefit of enteral vs. TPN feeding in AKI.

TH-PO080

Pilot Trial of Dietary Restriction for Protection from Acute Kidney Injury
in Cardiac Surgery Franziska Grundmann, Torsten Kubacki, Roman-Ulrich
Mueller, Maximilian Scherner, Michael Faust, Ingrid Becker, Martin Spith,
Marc Johnsen, Thomas Benzing, Volker Rolf Burst. Univ of Cologne, Cologne,
Germany.

Background: Even small acute changes in kidney function as a result of acute kidney
injury (AKI) can result in short-term and long-term complications including chronic kidney
disease, end-stage renal disease and death. However, despite an increasing incidence of
AKI few preventive and therapeutic options exist. Short-term reduction of calorie intake
has been shown to provide effective protection from ischemic AKI in mice.

Methods: In this single-center randomized controlled trial (ClinicalTrials.gov Identifier:
NCTO01534364) 82 patients with at least one risk factor for postsurgical AKI scheduled for
cardiac surgery (CABG, valve replacement) were randomly assigned in a 1:1 ratio into a
diet group (DG: 60% of calculated energy expenditure for 7 days prior to surgery) or an ad
libitum food intake control group (CG). The intention-to-treat population encompassed 76
patients. The primary endpoint was defined as the change in serum creatinine from baseline
to 24 hours after surgery, secondary endpoints included incidence of AKI (KDIGO criteria).

Results: Demographic and surgery associated characteristics were similar in both
groups (DG 80% male vs. CG 77.5% male; age: DG 72y[63-76] vs. CG 75y[70-77], body
weight: DG 84.6kg[72.-91.7] vs. CG 79.1kg[75.0- 72.7], crossclamp time: DG 59min[52-
82] vs. CG 59min[44-82]). Average calorie intake in the DG was 1323 kcal and a 3 kg[-
4.0 to -2.2] weight loss was observed (no weight change in the CG). With respect to the
primary outcome measure there was no difference between the groups. Overall incidence
of AKI was similar in both groups with considerably less patients with stage 1 AKI in the
DG (n.s.). Length of stay, need for renal replacement therapy and mortality did not differ.

Diet Group Control Group
no AKI 21(58.3%) 21(52.5%)
KDIGO 1 7(19.4%) 13(32.5%)
KDIGO 2 6(16.7%) 5(12.5%)
KDIGO 3 2(5.6%) 1(2.5%)

Conclusions: Dictary restriction is safe and feasible in patients awaiting cardiac
surgery. Despite its beneficial effect in animal studies restriction of calorie intake did not
alter serum creatinine dynamics or AKI incidence after cardiac surgery.

Funding: Pharmaceutical Company Support - Fresenius Kabi

TH-PO081

Minute Ventilation-Targeted Adaptive Servo Ventilation Reduces
Kidney Injury in Patients with Acute Decompensated Heart Failure
Matt Kawahara,® Boris Arbit,' Elizabeth Lee,’ Trenton Gluck,® Kathleen
Sarmiento,? Atul Malhotra,? Alan S. Maisel.! 'Div of Cardiovascular Medicine,
Univ of California, San Diego, La Jolla, CA; *Div of Pulmonary and Critical
Care Medicine, Univ of California, San Diego, La Jolla, CA, 3Cardiac Research,
VA San Diego Healthcare System, La Jolla, CA.

Background: Acute kidney injury (AKI) is a frequent comorbidity in patients admitted
for acute decompensated heart failure (ADHF). Minute ventilation targeted adaptive servo
ventilation (MV-ASV) relieves apneas, pulmonary congestion, and renal hypoxia. Kidney
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injury molecule (KIM-1) is a marker of AKI and could be used to detect early injury and
the improvement of kidney function. MV-ASV may mitigate AKI in patients admitted of
ADHF compared to standard care.

Methods: This is a pilot study in which twenty-one consecutive patients with ADHF
were randomized to receive either MV-ASV therapy (S9 VPAP Adapt, ResMed Corp.) with
standard care, or standard care alone. MV-ASV therapy was administered for a minimum
of six hours per day for up to 5 days, or until discharge. Daily measurements of plasma
KIM-1 were obtained with SMC™ technology (Singulex). Daily serum creatinine levels
were measured and used to calculate eGFR.

Results: Median baseline KIM-1 levels in the MV-ASV and standard groups were
312pg/mL and 361pg/mL, respectively. In the control group KIM-1 increased 18 % to
426pg/mL while the group with MV-ASV demonstrated a mitigation of kidney injury
with a 7% decrease to 290pg/mL. These changes correlated with subsequent changes in
serum creatinine and eGFR.
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Conclusions: The use of MV-ASV therapy resulted in mitigation of kidney injury
typically seen in patients with ADHF during hospitalization.
Funding: Pharmaceutical Company Support - Resmed

TH-PO082

Early Volume Expansion Improves the Outcome of Shigatoxin-Associated
Hemolytic Uremic Syndrome — Data from the North Italian HUS Network
Gianluigi Ardissino,' Francesca Tel,' Ilaria Possenti,' Sara Testa,' Dario
Consonni,? Stefania Salardi,! Rosaria Colombo,? Erminio Torresani.* Center
for HUS Prevention, Control and Management, Fondazione IRCCS Ca’
Granda, Ospedale Policlinico, Milan, Italy; *Unit of Epidemiology, Fondazione
IRCCS Ca’Granda, Ospedale Policlinico, Milan, Italy, *Unit of Microbiology,
Fondazione IRCCS Ca’ Granda, Ospedale Policlinico, Milan, Italy.

Background: Shigatoxin-associated hemolytic uremic syndrome (STEC-HUS)
is a severe disease which has no specific treatment and among supportive care, fluid
management is concentrated on preventing fluid overload because of oligo/anuric AKI.
Hemoconcentration is associated with more severe disecase, but it is unknown whether
volume expansion (VE) can improve disease outcome. A network of pediatric hospitals
has been operating in Northern Italy with the aim of early diagnosis and referral of STEC
infections and to investigate the efficacy of VE to minimize disease severity.

Methods: All children with STEC-HUS referred to our centre in 2012-2014 received
intravenous saline targeted at inducing a moderate VE (+10% of working weight) on the
basis of the hypothesis that prompt restoration of circulating volume can limit thrombi
formation and ischemic tissue damage. Their short- and long-term outcomes were compared
with those of 38 patients (pts) referred to our centre during the years immediately before
the network was established, when their fluid intake was routinely restricted.

Results: The pts undergoing VE showed a mean increase in body weight of 12.5%vs0%
in their predecessors and had significantly better short-term outcomes with a reduced rate
neurological involvement (7.9%vs23.7%,p 0.059), less need for dialysis (26.3%vs57.9%,p
0.005) or intensive care support (median 8.5,IR 3.5-15.5vs2.0,IR 1-4.5 days,p 0.022), and
required fewer days of hospitalisation (median 12.0, IR 7.0-18.0vs9.0,IR 7.0-12.0 days,p
0.025). Long-term outcomes were also significantly better in terms of renal and extra-renal
sequels (13.2%vs39.5%,p 0.009).

Conclusions: Pts with STEC-HUS benefit greatly from VE. Early and generous fluid
infusions can reduce thrombi formation and ischemic organ damage, and thus have positive
effects on both short- and long-term disease outcomes.
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TH-PO083

Role of Statins on Contrast-Induced Nephropathy in Patients Undergoing
Percutaneous Coronary Intervention Ricardo M. Heguilen, Amelia R.
Heguilen, Martin J. Ortemberg, Amador A. Liste. Nephrology, Hospital Juan
A Fernandez, Buenos Aires, Argentina.

Background: The occurrence of contrast-induced kidney injury (CIAKI) increased
and is responsible for ~10% episodes of hospital-acquired AKI. The mechanism of renal
dysfunction is incompletely understood; vasoconstriction, hyperosmolarity, free radicals
and direct toxicity may play additive roles. Statins reduce O, stress, increase renal NO and
may prevent AKI. The aim of this retrospective study was to analyse the association between
statin and the development of RCIN, defined by an increase in SCr >25 % 48-72 h after
the administration of low osmolar contrast agents, in high risk patients (Ps) undergoing
percutaneous coronary intervention (PCI).

Methods: Data from 165 consecutive adults with SCr >1.25 mg/dl,undergoing non-
emergent PCI during a 24- mo period were assessed. All had received prophylaxis for
RCIN (volume expansion + NAC). 31 Pts were removed due to absence of follow up SCr
data or lacked information on statin use. Continuous variables are expressed as mean (sd)
and categorical variables as frequency. Unpaired t-test, chi2 or Fischer’s exact test were
used as appropriate. Those variables resulting significantly related to RCIN on univariate
analysis, were included in a multivariate logistic regression model. P-values <0.05 were
considered significant.

Results: 134 Pts met the admission criteria; 67 were on statins prior PCI. Both groups
had similar clinical, and laboratory baseline conditions. 18Pts (13.4%) developed RCIN.
There was a lower incidence of RCIN among Pts on statins (4.47%) vs. those not on statins
(22.4%) (OR: 0.16; 95% CI: 0.04-0.59; P=0.004). Multivariate logistic regression revealed
that, after adjusting for covariates with significant association with RCIN in the univariate
analysis (diabetes, hiponatremia, etc),statins demonstrated to be an independent predictor
of decreased risk for RCIN.

OR 95% CI pvalue
Statin 0.14 0.037 - 0.5653 0.005
DBT 3.67 1.168 - 11.540 0.026
HypoNa 2.45 0.728 - 8.262 0.148

Conclusions: Our data suggest that statin use before PCI reduces the risk of RCIN.
Further prospective, well designed, randomized clinical trials in a larger number of
individuals are necessary to confirm these findings.

TH-PO084

Statin Use and Survival After Acute Kidney Injury Sandeep Brar, Neesh 1.
Pannu. Dept of Medicine, Univ of Alberta, Edmonton, AB, Canada.

Background: The incidence of acute kidney injury (AKI) in hospitalized patients is
rising, and there is a lack of effective therapies for treatment. Recent studies suggest that
nephrology follow-up may reduce long term mortality after AKI; however, the processes of
care that underlie this finding remain unknown. The objective of this study was to determine
if statins which are of known benefit in chronic kidney disease (CKD) are also associated
with improved mortality in survivors of AKI with CKD.

Methods: Retrospective cohort study of adults 65 years of age or older, residing in
Alberta, who were admitted to hospital between 2002 and 2011, developed AKI during
the index hospitalization and progressed to CKD (n= 27,470 mean age 78.7 years, mean
post-discharge eGFR 49.6 mL/min/1.73m?).

Results: Within two years of discharge, only 39.1% of the participants received
a statin. Over a subsequent two-year follow up period, the adjusted hazard ratio (HR)
(95% confidence interval [95% CI]) for mortality associated with use of a statin was 0.64
(0.59, 0.69). Patients who received a statin also had a lower risk of cardiovascular events
(adjusted HR, 0.87; 95% CI, 0.80, 0.94) and all cause re-hospitalization (adjusted HR,
0.81; 95% CI, 0.77, 0.84).

Conclusions: Among AKI survivors with CKD, statin use was associated with
decreased mortality, cardiovascular events and re-hospitalization rates.

TH-PO085

Effect of Rosuvastatin on Acute Kidney Injury (AKI) in Sepsis-Associated
Acute Respiratory Distress Syndrome (ARDS) Raymond K. Hsu,' Jonathon
Truwit,> Michael Matthay,' Joseph Levitt,> Boyd Taylor Thompson,* Kathleen
D. Liu.! 'UCSF; *Medical College of Wisconsin, 3Stanford; *“MGH-Harvard.

Background: While statins may be protective in animal models of sepsis-induced
AKI, few human studies have addressed this question.

Methods: We analyzed data from the NHLBI ARDS Network Statins for Acutely
Injured Lungs in Sepsis (SAILS), a multicenter randomized controlled trial. 745 patients
with sepsis-associated ARDS were randomized to receive rosuvastatin or placebo. Subjects
who had AKI at enrollment and subjects with new or worsening AKI were defined by
KDIGO creatinine-based AKI criteria. In a secondary analysis, we corrected serum
creatinine (SCr) for cumulative fluid balance. The association between statin and AKI was
modeled using logistic regression.

Results: 644 subjects did not have ESRD and had available SCr data. Age, sex, race,
baseline SCr, and severity of illness were similar in the 2 treatment arms. Among the 511
without AKI at enrollment, AKI incidence was similar in the two groups (38% statin vs
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40%, P=0.66). The association remained non-significant after adjustment for demographics
and severity of illness, and after correcting SCr for fluid balance. Among 93 subjects with
stage 1 AKI at enrollment, the statin arm had a higher incidence of worsening AKI (61%
vs 41% placebo, P=0.06). The association was strengthened after adjustment (OR 3.06,
P=0.03). However, in the secondary analysis using fluid-corrected SCr, rosuvastatin was
not associated with worsening AKI.

Risk of new AKI in patients without AKI at OR (Rosuvastatin vs P
enrollment (n=511) Placebo)

Crude 0.92 (0.65-1.32) 0.66
Adjusted 0.99 (0.67-1.44) 0.94
Crude + SCr corrected for fluid balance 0.84 (0.59-1.21) 0.35
Adjusted + SCr corrected for fluid balance 0.91 (0.63-1.34) 0.64
Risk of worsening AKI in patients with stage 1 AKI

at enrollment (n=93)

Crude 2.26 (0.97-5.24) 0.06
Adjusted 3.06 (1.14-8.22) 0.03
Crude + SCr corrected for fluid balance 1.41 (0.61-3.27) 0.42
Adjusted + SCr corrected for fluid balance 1.85(0.70-4.84) 0.21

Conclusions: Rosuvastatin did not prevent de novo AKI, and may have led to worsening
of pre-existing AKI in patients with sepsis-associated ARDS.
Funding: NIDDK Support, Other NTH Support - NHLBI

TH-PO086

Potential Nephroprotective Effects of Carnitine and Phosphodiesterase-5
Inhibitor Therapy in Contrast-Induced Nephropathy Zaher Anis Armaly,'
Suheil Artul,> Adel Rafik Jabbour,®> Raymond Farah,* Amir Abd Elkadir,’
Bishara Bisharat.! 'Dept of Nephrology, E.M.M.S. Hospital, Bar Ilan Univ,
Nazareth, Israel; *Dept of Radiology, E.M.M.S. Hospital, Nazareth, Israel;
3Dept of Biochemical Laboratory, E.M.M.S. Hospital, Nazareth, Israel;
‘Internal Medicine “B”, Ziv Medical Center, Faculty of Medicine, Bar Ilan
Univ, Safed, Israel.

Background: Contrast induced nephropathy (CIN) is connected with , prolonged
hospitalization, need for dialysis and increased morbidity and mortality. The current
available prophylactic measures are not sufficient to protect against CIN. Therefore,
there is unmet need for novel therapeutic agents to prevent the development of CIN. This
study examines whether phosphodiesterase type 5 (PDE-5) inhibitor or carnitine exert
nephroprotective effects in individuals undergoing imaging that involves radiocontrast
media (CM) administration as compared with N- acetyl Cysteine.

Methods: The study included 3 arms of patients with CKD (stage 3-4) as follows:1-
Control group (n=14 ), who were treated with Acetylcysteine of 600 mg twice daily, day
before and on the day of CM administration; 2- Carnitine group (n=10), where the patients
were infused with 20 mg/kg carnitine over 10 minutes 2 h prior to the CM administration
and 24 hours post CT; 3- Phosphodiesterase type 5 inhibitor group (n= 12), where patients
were given orally 20 mg tablets of PDES inhibitor-Tadalafil 2 h prior to the administration
of the CM and in the subsequent day. Urine and blood samples were collected before and
at the following time sequence: 2, 6, 12, 24, 48, 120 hours after the contrast administration,
for creatinine and NGAL determination.

Results: Administration of CM to CKD patients who were pretreated with Acetyl
cysteine caused a significant increase in urinary NGAL, but not of plasma NGAL and
SCr. In contrast, pretreatment with carnitine prior to CM prevented the increase in urinary
NGAL throughout the follow up period and reduced SCr below basal levels. Similarly,
tadalafil administration attenuated the elevation in CM-induced urinary NGAL, but did
not affect neither plasma NGAL nor Scr.

Conclusions: These results suggest that carnitine and PDE-5 inhibition may comprise
novel nephroprotective approaches aganist CIN.

TH-PO087

Acute Interstitial Nephritis: Case Series, 1998-2015 Xuemei Li. Nephrology,
Peking Union Medical College Hospital, Beijing, China.

Background: Acute interstitial nephritis (AIN) is an important cause of acute kidney
injury. The time and effectiveness of steroids for treatment of AIN is debated.

Methods: Study Design: Case series. Study population: 40 cases with acute interstitial
nephritis(secondary AIN was excluded) conformed by renal biopsy in PUMC hospital
between 1998 and 2015 years were analysed. Outcomes: The complete recovery was
defined as improvement in serum creatinine level to 124umol/L; partial recovery as a 50%
decrease in serum creatinine level from its peak value, but not reaching to 124umol/L; and
no recovery as failure to meet criteria for complete or partial recovery or remaining on
renal replacement therapy.

Results: The causes were not available in most cases (63%), 15% were identified
due to drugs. Infectious causes were 13%. Idiopathic AIN were 10%. 68% patients had
no records of baseline serum creatinine levels, which were available for 13 patients only
(106+14.7umol/), and 5(38%) patients had CKD as defined by baseline eGFR <60 mL/
min/1.73 m2. 30% patients had hematuria. 33% patients had glycosuria. Some degree
of proteinuria (less than 1g/L) was present in 75% of patients. 60% patient had aneamia
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(105£14.8). Most of the patients had normal urine output. 5 patients (12.5%) had larger
kidney in ultrasound. 33 patients (83%) used steroids treatment.The periods of steroid
treatment were 12+4.7months. The time which began to use steroids was 33+15.2days from
SCrincreased. The doses of steroid were 49+10.1mg/d. The SCr level was 210+83.8umol/l
when started steroid treatment. Only 5 patients (13%) added immune inhibits. Of the
40 patients, 48%, 38%, and 10% had complete, partial, and no recovery respectively in
discharge. 65% had normal renal function and 30% had CKD by 15+9.7 months. Of the
6 patients who required dialysis or CRRT, no patients were still on dialysis therapy in
discharge, all of whom had drug-induced AIN. No patients had ESRD, with no difference
by cause of AIN.

Conclusions: The cause of AIN may be different. Steroid treatment may be effective
in recovery of kidney function of AIN.

TH-PO088

Causality Assessment in Determining Drug-Induced Renal Injury
Celina D. Cepeda, Linda Awdishu, Etienne Macedo, Ravindra L. Mehta.
Nephrology, Univ of California San Diego, San Diego, CA.

Background: Drug induced renal injury (DIRI) accounts for 18-27% of cases of
acute kidney injury (AKI) and is usually recognized based on the timing and duration of
drug exposure.The Naranjo (NJ) and Liverpool (LP) causality assessment tools (CAT) are
validated for identifying adverse drug reactions and serious skin reactions, respectively.
We hypothesized that inter-rater and inter-tool agreement using the two CAT would not
be specific to identify DIRI.

Methods: Thedrug induced renal injury (DIRECT) study is an ongoing prospective
multicenter study evaluating genetic determinants of DIRI. Each enrolled case was
adjudicated for causality by two independent nephrologists. We analyzed the first consecutive
86 adult (n= 69) and pediatric (n=17) AKI cases. Two nephrologists adjudicated each case
and used both CAT to determine likelihood of AKI due to a particular medication(s). We
determined inter-rater and inter-tool agreement using percent agreement and kappa scores.

Results: Adjudicators agreed 87.2% (n=75) had DIRI. A single drug was involved in
54.7% (n=47), 2 drugs in 37.2% (n=32), and 3 drugs in 8.1% (n=7) of cases. The inter-
rater agreement was better with the NJ vs LP tool (61.6% vs 48.8%) and was significant
for adults (p=<0.038) however the inter-tool kappa score was slight (0.181) and was fair
(kappa 0.325) for pediatric patients (p=0.006).
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Methods: We present a prospective study involving 122 patients ( 48 male and 74
female) who had an elective MRI performed. Subjects have been fasting for at least 8 hrs
prior to the imaging . We collected a blood sample 1 hr prior to the imaging and followed
up with a repeat blood sample collection 48 hrs after completion of the imaging procedure.

Results: These samples were analyzed for serum creatinine and BUN levels .
Preliminary data shows that 46.43 % ( 52 out of 112) of the study subjects exhibited
worsening of renal function while 53.57 % ( 60 out of 112) had normal or slightly improved
renal function .

Conclusions: Preliminary data analysis suggests gadolinium induces nephrotoxicity
in general population including patients with normal kidney function and with chronic
kidney disease . We appreciate the limitation of the study which are mainly the number of
subjects and the fasting status of subjects. Since there was no exclusions, patient who are
on diuretics and ACEI inhibitors could display a higher base line creatinine which might
explain the improvement of renal function post study in some subjects .

TH-PO090

Risk of Pediatric Acute Kidney Injury Is Increased with Vancomycin and
Piperacillin-Tazobactam Combination Therapy Joseph Michael Rusnak,'
Cristin Kaspar,' Timothy E. Bunchman,' Nianzhou Xiao,' Megan M. Lo,' Jeremy
S. Stultz.? Pediatric Nephrology, Children’s Hospital of Richmond at Virginia
Commonwealth Univ, Richmond, VA, >Pharmacotherapy and Outcomes Science,
Virginia Commonwealth Univ, Richmond, VA.

Background: Hospitalized pediatric patients at risk for infection are often treated with
vancomycin (vanc) and piperacillin-tazobactam (PT). Risk of nephrotoxicity from vanc
and other antimicrobials (e.g. aminoglycosides, beta-lactams) is well-described. Recently,
an increased risk of acute kidney injury (AKI) resulting from combination therapy of vanc
with PT has been reported in the adult literature, but not in the pediatric literature.

Methods: Retrospective single center study of hospitalized pediatric patients £20
years who received vanc, PT, or the combination for 48 hours or more. Data collection
included creatinine levels, medication and demographic characteristics. Patients on ECMO
or dialysis were excluded.

Results: 164 patients identified, 30 (18.3%) developed AKI (definition: > 50% above
baseline creatinine) after beginning treatment with the antimicrobials. Eight patients in
the vanc alone and PT alone groups (8%) versus 22 patients in the combination group

Conclusions: For most categories, inter-rater percent agreement and kappa scores were
superior using the NJ tool. Neither tool had better than moderate inter-rater agreement.
Agreement between the tools was at best fair in determining likelihood of DIRI. Better
causality assessment tools need to be developed for DIRI.

Funding: Private Foundation Support

TH-PO089

Gadolinium Nephrotoxicity Kamlesh Reddy Kurre, Ashraf El-Meanawy,
Sameer Gupta. Nephrology, Zablocki VA Medical Center, Milwaukee, W1.

Background: Gadolinium-based contrast (GBC) agents are widely used as contrast
agents for magnetic resonance imaging (MRI) and have generally been considered to be
safe. Early on, phase I trials and small studies in low-risk patients suggested a benign renal
profile; however, more recent studies raised the possibility of nephrotoxicity. In the US,
approximately 34.9 million MRI scans were performed in 2014 and in 45% of these cases
a gadolinium chelate was administered. As with iodinated radiocontrast agents, concern
for contrast-induced nephropathy existed with gadolinium-contrast as it possessed many
similar qualities (hyperosmolar, renal excretion via glomerular filtration). Gadolinium-
based contrast agents have recently been reported to induce a usually reversible decrease of
glomerular filtration rate in a high-risk population group, especially in patients with altered
baseline renal function The lethal dose of gadolinium in animals is increased by 100 folds
when gadolinium is in the form of a chelate. This raise a concern that the leaching of free
metal from the chelate can pose health risk.

(34.4%) developed AKI (p<0.0001). The median percent creatinine change from baseline
Table 1. Percent Agreement and Kappa Values for Drug 1 was significant (p=0.03) between the combination and single therapy groups of 104% and
Inter-rater Inter-tool 52.3%, respectively.
Categories Naranjo Liverpool AKI Non-AKI
All Cases 812'21 (p=0.01)* 3814210 (p=0.04)* (5)0181 (p=0.001)* Total Number (%) 30 (18.3%) 134 (81.7%)
587 5 493 Median Age, years (range) 9.5 (3 months - 20 years) 9 (1 month - 19 years)
DIRI N )
0.206 (p=0.052) | 0.049 (p=0.557) 0.109 (p=0.074) Vanc Only 4(8.2%) 45 (91.2%)
No DIRI 81.8 273 54.5 PT Only 4(7.8%) 47 (92.2%)
o Agreoment 0(p=1) 0.064 (p=0.489) | 0.16 (p=0.147)
0 Al Combination Vanc & PT 22 (34.4%) 42 (65.6%)
| Drug Kappa 57.4 57.5 58.5
0199 (p=0.126) | 0.250 (p=0.011)* | 0312 (p=0.001)* Conclusions: Results of this study suggest a higher risk of AKI in pediatric patients
594 493 47.8 receiving the combination therapy of vanc and PT compared to single drug therapy with
Adult 0.224 (p=0.038)* | 0.154 (p=0.026)* | 0.142 (p=0.017)* either. Further studies are needed to determine if other confounding factors (e.g. dehydration,
medical diagnosis, or additional nephrotoxins) contribute to the risk of AKI with this
Pediatric (7)0321 —0.116 371‘;1 —0.441 (5)83?5 —0.006)* particular combination, or if there is a safer alternative for broad-spectrum antimicrobial
351 (p=0-116) 131 (p=0441) 325 (p=0.006) coverage in the pediatric population.
*, denotes significant p-value <0.05

TH-PO091

Associations Between Vancomycin, Other Antibiotics, Acute Kidney Injury
and Mortality in Hospitalized Patients Victoria Gutgarts,? Christian Suarez,'?
Ladan Golestaneh,'? Michal L. Melamed.'? 'Nephrology, Montefiore Medical
Center, Bronx, NY; °Nephrology, Albert Einstein College of Medicine, Bronx, NY.

Background: Vancomycin is a commonly prescribed antibiotic. Animal and human
studies suggest that vancomycin can cause acute kidney injury (AKI). We hypothesized
that exposure to vancomycin with other nephrotoxic antibiotics (aminoglycosides) will
be associated with AKI compared to vancomycin use with non-nephrotoxic antibiotics
in hospitalized patients.

Methods: We performed a retrospective observational study, including patients 18
years or older admitted from 2008 and 2010 at Montefiore Medical Center. All patients
had at least two serum creatinine values during their admission and a baseline creatinine
within 6 months prior to admission. AKI was defined as a 50% increase in baseline serum
creatinine. One year mortality data was from the Social Security Death Index.

Results: Of 46,580 admissions, 2,104 developed AKI (4.7%). 7,889 patients (17%)
had exposure to vancomycin, 1,172 patients (2.5%) had exposure to aminoglycosides and
vancomycin, 3,700 patients (7.9%) had exposure to fluoroquinolones and vancomycin and
3,994 patients (8.6%) had exposure to cephalosporins and vancomycin. Those developing
AKI were more likely female (70% vs 63% p<0.001), had GFR < 60 (37% vs 22% p<
0.001) and vancomycin exposure (31% vs 16% p< 0.001). The AKI risk associated with
vancomycin alone was 1.55 (1.37, 1.76), combining vancomycin and gentamicin the risk
was 1.95 (1.56, 2.45) while vancomycin with fluoroquinolones was 1.38 (1.17, 1.63) and
vancomycin with cephalosporins was 1.37 (1.16, 1.62). The risk of mortality associated
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with vancomycin alone was 2.27 (2.06, 2.49), combining vancomycin and gentamicin the
risk was 3.87 (3.26, 4.58), combining vancomycin with fluoroquinolones the risk was 3.42
(3.05, 3.84), and combining vancomycin with cephalosporins the risk was 2.62 (2.34, 2.95).

Conclusions: Our data suggests that vancomycin exposure is associated with a high
risk of AKI and mortality, especially in combination with aminoglycosides. Further studies
should be conducted to evaluate whether aminoglycosides should not be used in combination
with vancomycin in order to prevent AKI.

TH-PO092

Adverse Renal Effects of Targeted Anti-Cancer Therapies: A Systematic
Review of Data from the FDA Adverse Event Reporting System
Kenar D. Jhaveri, Rimda Wanchoo, Daniel W. Ross, Vipulbhai Sakhiya, Steven
Fishbane. Nephrology, Hofstra NSLILJ, NY.

Background: Novel molecular targeted anti-cancer therapies have shown improvement
in patient survival compared to standard chemotherapy. Renal toxicities of novel targeted
therapies are limited to case reports.

Methods: We reviewed the FDA Adverse Event Reporting System’s (FAERS)
quarterly legacy data file (2011-2014). We queried the database for medications listed
below. The adverse events queried were: hypokalemia, hypomagnesemia, hyponatremia,
hypophosphatemia,proteinuria, renal failure acute. To compare what has been published,
we searched PubMed for each medication plus each adverse event.

Results: Total number of adverse events reported were 1,657. Ipilimumab had the
highest number of events (341) and these were mostly acute renal failure (126) and
hyponatremia (112). In PubMed review all case reports were diagnosis of renal failure.
The second highest number of events occurred in cetuximab and most of the events were
impaired renal function (128). For all targeted therapies listed below in figure, the most
common adverse event was acute renal failure (549). The most common electrolyte
abnormality was hypokalemia (367). More males developed renal failure at mean age of
65y as opposed to females with mean age of 61y( <0.01). More females got electrolytes
disorders at mean age of 59y compared to males at 61y(<0.01). For all medications, renal
adverse events were more common in males mean age 63y compared to females mean age
59y(<0.01). Hypokalemia was more common in females ( <0.01) and hyponatremia more
common in males (<0.01). Figure below compares all agents searched.

widney Injury, Hyponatremia
Sidney Inury. Hypokalenza
dney Injury. Hyponatremia
Gdnev Inury, Hyponatrensa
2y Injury, Hyponatremia

ATINIB Mo reported adverse renal toxcity
CETUXIMA Hypokaknm, Hyponngnesensy
CRIZOTINI Hypophosphatens, Kidney yjury
No reported adverse renal toxicity

Small nunber of Hypokalemia, Hypophosphatemia | K
fn

G 1s¢ report of Protemuria | Hypokalens._Hyponatrens
IMATINIB < reports of kidniey mpry | Radney lury, Hyponatrensa
Case reports of nephritss, Case reports of
IPILIMUMAB Hyponatiensa Kidney Injury. Hyponatrensa
LAPATINIB Hyponatrensa. Hypophos phatensa Hypokalewsa. Kidney Inpry
PANTTUMLMAB Hypokalenia, Hyponmgneseni Hypoumgnesensa, Hypokalenia
Pertuzmmb Mo reported adverse renal toxcity Kidney Injury, Hypokalenia
REGORAFENIB Protemusnia. Hypophosphatepda, Renal Fathue Kidney Injury. Hyponatrensa
TRAMETINIB Hypokakns Kidney Injury. Hyponatrenga

Hypokalensa. Kidney Inury
Hypouatrensa, Renal Failure

Kidney Inpry, Hyponatremsa,

TRASTUZUMAB Kudney Inury. Hyponatrensa
Trastuanmb Endansme | No reported adverse renal toxicity

VANDETANIB Hypophosphatensa Hyponmgznesensy
VEMURAFENIB Kidney Inpury. Protemuna Eidney Inury. Hyponatremsa

Conclusions: Our data elucidate previously unknown adverse renal events in targeted
therapies. Older males are at higher risk for renal failure and females are at higher risk for
electrolytes disorders from certain targeted anti-cancer therapies.

TH-PO093

Vemurafenib and Dabrafenib Related Renal Toxicities Kenar D. Jhaveri,
Rimda Wanchoo, Vipulbhai Sakhiya, Steven Fishbane. Nephrology, Hofstra
NSLIJ School of Medicine, NY.

Background: Vemurafenib and dabrafenib, selective BRAF inhibitors has shown
significant improvement in patient survival compared to standard therapy in V600 mutant
metastatic melanoma. No cases of AKI have been reported with dabrafenib use. AKI has
been recently reported in few case series with vemurafenib use. One case series included
a patient who had a kidney biopsy demonstrating acute tubular necrosis as a potential
mechanism of renal injury.

Methods: We reviewed the FDA Adverse Event Reporting System’s (FAERS) quarterly
legacy data file from 3™ quarter of 2011 to 2" quarter of 2014 for vemurafenib and 2
quarter of 2013 to 2" quarter of 2014 for dabrafenib. Vemurafenib and dabrafenib related
renal adverse event data were extracted through formation of a query using FAERS assigned
unique case identifiers. Search terms utilized were “renal insufficiency, elevated creatinine,
renal failure, renal injury, proteinuria, renal impairment, blood creatinine increase, renal
failure acute, low phosphorus, hypophosphatemia, hypercreatinemia, hyponatremia,
hypokalemia, renal damage”.

Results: 132 cases of AKI were reported secondary to vemurafenib to the FAERS in the
time frame reviewed. Eighty five patients were men and 47 women ( p=0.01). Average age
of the men was 65 years and 59 years for the women ( p=0.03). The cases are reported from
around the world with France, USA and Germany having most of the cases. Fourteen cases
of electrolyte disorders were reported ( hypokalemia-6 cases and hyponatremia-8 cases).
Atotal of 13 cases were reported of AKI from dabrafenib to the FAERS in the time frame
stated above. Twelve patients were men. Average age of the men were 55 and 75 years for
women ( p=0.0022). Eight cases of electrolyte disorders were reported ( hypokalemia-2
cases and hyponatremia-6 cases).
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Conclusions: While the FAERS reporting system is a crude database with scant
demographic information, the number of cases reported of AKI is still alarming with the
BRAF inhibitors. Vemurafenib appears to be more nephrotoxic than dabrafenib. This renal
toxicity seems to be more prominent among male patients with melanoma. Dermatologists,
oncologist and nephrologists need to be made aware of this important toxicity.

TH-PO094

Protective Effects of Oral L-Arginine Supplement in Patients with Chronic
Kidney Disease After Intravenous Contrast Media Injection: A Randomized
Controlled Trial Theerasak Tangwonglert. Medicine, Phramongkutklao
Hospital.

Background: Contrast-induced acute kidney injury (CI-AKI) is a common
complication in hospitalized patients. Nitric oxide-signal transduction plays an important
role in prevention of CI-AKI. L-Arginine is an amino acid involved in ammonia
detoxification, and is well known as a precursor to nitric oxide, a key component of
endothelial-derived relaxing factor.

Methods: A randomized, double blind, placebo controlled trial was done in CKD
stage 3-4 patients undergoing computer tomography. Eligible patients were randomly
assigned into two groups: arginine 3 g in 6 gelatin capsules orally per day, and placebo 6
capsules as the same manner for 3 days before contrast media injection. Serum cystatin C,
creatinine, electrolyte, estimated GFR and urinary nitric oxide were measured at baseline
and 48 hours after procedure.

Results: A total of 84 patients were screened. Sixty percent were male with mean age
of 74 years. 27 patients in arginine group and 34 patients in placebo group were analyzed.
There were no significant differences between the arginine and placebo groups regarding
baseline demographic and biochemical characteristics, including baseline GFR (48.8 + 8.8
mL/min/1.73 m2 versus 48.8 = 7.5 mL/min/1.73 m2). The incidence of CI-AKI was 3.7%
(1 patient) in the arginine group and 23.53% (8 patients) in the placebo (p = 0.036). No
serious adverse event was detected in the both groups. There is a trend toward an increase
in urinary nitric oxide difference in patients with CI-AKI.

Conclusions: This study indicated that oral L-arginine supplement before intravenous
contrast media injection plus the standard hydration regimen can prevent CI-AKI in
hospitalized patients with CKD stage 3-4.

TH-PO095

Decline in Estimated Glomerular Filtration Rate After Acute Kidney
Injury: A Surrogate Endpoint? Morgan Grams,' Yingying Sang,' Josef
Coresh,' Shoshana Ballew,' Kunihiro Matsushita,' Tom Greene,”> Andrew S.
Levey,® Miklos Zsolt Molnar,* Zoltan Szabo,’ Kamyar Kalantar-Zadeh,® Csaba
P. Kovesdy.*” 'JHU; ?Utah; *Tufts; *UTHSC; Linkoping Univ; °UC Irvine;
"Memphis VA Medical Center:

Background: Often a transient condition, acute kidney injury (AKI) is not currently
accepted as an endpoint for drug registration trials by the US FDA. We sought to determine
whether an intermediate-term change in eGFR after AKI has a sufficiently strong relationship
with subsequent ESRD to serve as an alternative endpoint in clinical trials of AKI prevention
and/or treatment.

Methods: We evaluated 161,185 US veterans who underwent major surgery between
2004-2011. Post-surgical AKI was defined by the KDIGO creatinine criteria;decline in eGFR
was calculated from pre-hospitalization value to two time-points post-discharge (60-days,
90-days) and related to ESRD and mortality using Cox proportional hazards regression.

Results: In-hospital mortality varied by AKI status, ranging from 1% for patients
without AKI to 35% for those with dialysis-requiring AKI. An eGFR decline of *30% at
60-days was relatively frequent: 2.5%, 9.7%, 17.2%, and 28.6% in those with no AKI, Stage
1 AKI, Stage 2 AKI, and Stage 3 AKI, respectively. There was a graded relationship between
eGFR decline at 60-days and risk of ESRD in persons both with and without AKI (Figure).
Compared to stable eGFR/no in-hospital AKI, the adjusted hazard ratio (HR) of ESRD
associated with a 30% decline at 60-days after AKI was 6.42 (95% CI: 4.8-8.7). Risks for
mortality associated with eGFR decline were smaller: the HR for 30% decline 60-days after
in-hospital AKI was 1.59 (95% CI: 1.46-1.73). Risk relationships were similar at 90-days.

Conclusions: A 30% decline in eGFR from pre-hospitalization baseline to 60-days or
90-days after an episode of AKI may be an acceptable surrogate endpoint in trials of AKI
prevention and/or treatment.
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TH-PO096

Creatinine Changes After Contrast: Chloride Poor versus Chloride Rich
Solutions Asish Thakkar, Rima Kang, Salem Almaani, Udayan Y. Bhatt.
Nephrology, The Ohio State Univ Wexner Medical Center, Columbus, OH.

Background: There has been recent emphasis on utilization of chloride poor solutions
for the prevention of acute kidney injury (AKI). The purported mechanism is the potential for
chloride rich fluids to possibly impair renal blood flow. Similarly, exposure to intravenous
radiographic contrast is known to induce renal vasoconstriction. Given these findings,
the objective of this project was to examine the effect of chloride rich versus chloride
poor intravenous (IV) fluids on the change in serum creatinine occurring after IV contrast
administration.

Methods: This project was performed under an IRB-approved Honest Broker
Protocol. Retrospective data was obtained from patients receiving IV contrast over a 4
week period. Variables collected included: age, race, gender, type of contrast procedure,
baseline creatinine, creatinine at days 1 and 2, and all intravenous medications. Chloride
rich solutions (normal saline) and chloride poor solutions (sodium bicarbonate, Plasmalyte,
and Lactated Ringers) were identified. Multivariate linear modelling was used to examine
the primary endpoint of change in creatinine at day 2 relative to baseline (delta creatinine).

Results:

Cl Poor(N=22) Saline(N=220) p-value
Age 62.4+11.6 58.7+16.8 NS
Male 6(27.3%) 120(54.5%) 0.021
Caucasian 18(81.8%) 172(78.2%) NS
Heart Catheterization 2(9.1%) 10(4.5%) NS
Baseline Creatinine 1.38+0.88 0.94+0.49 0.003
Delta Creatinine 0.09+1.00 -0.06+0.37 NS
Multivariate analysis Delta Creatinine Chloride rich verse CI poor p-value
Saline -0.370 0.000

The change in creatinine after IV contrast in the chloride rich group, after adjusting
for all variables including baseline creatinine, was 0.37+0.09 lower than in the chloride
poor group (p=0.000).

Conclusions: Patients receiving chloride rich IV solutions appeared to have a
significantly lower change in serum creatinine after administration of IV contrast compared
to patients receiving chloride poor solutions. On this basis, more investigation is needed
on chloride poor solutions to fully define the most appropriate utilization.

TH-PO097

Clinical Characteristics in Patients with Alcoholic Ketoacidosis and Acute
Kidney Injury Hyeon-Cheol Park, Shinhan Song, Jae seok Kim, Jac Won
Yang, Byoung Geun Han, Seung-Ok Choi. Internal Medicine, Yonsei Wonju
College of Medicine, Korea.

Background: Alcoholic ketoacidosis (AKA) is a serious disorder that has a high
mortality. Acute kidney injury (AKI) is a typical complication of AKA, which is known to be
associated with increased mortality. This study aimed to investigate clinical characteristics
and risk factors for AKI in patients with AKA.

Methods: We retrospectively reviewed records of 357 patients who had been diagnosed
with AKA in Wonju Severance Christian Hospital from January 2004 to March 2014. We
investigated clinical history and characteristics, laboratory data, progress and mortality.

Dialysis for AKI: Hemodialysis, CRRT, SLED, Others

Poster/Thursday

In addition, we estimated Acute Physiology and Chronic Health Evaluation (APACHE)
IT score and Sequential Organ Failure Assessment (SOFA) score for assessing severity of
patients. Lastly, we investigated the risk factors for AKI.

Results: A total of 357 patients were included in the study. Among them, 293 patients
(82.1%) were diagnosed with AKI by AKIN (Acute Kidney Injury Network) criteria; stage
I (n=80, 22.4%), stage 11 (n=70, 19.6%), stage I1I (n=143, 40.1%). Mortality was reported
in 84 patients (23.6%), and mean interval from initial visit to mortality was 6.0 + 10.7 days.
As the AKIT stage advanced (non-AKI vs. stage I vs. stage II vs. stage I1I), the mortality rate
increased (3.1 vs. 7.5 vs. 25.7 vs. 40.6 %), and APACHE II / SOFA scores were elevated
as well (11.1 vs. 13.2 vs. 19.4 vs. 22.5/3.6 vs. 4.5 vs. 7.3 vs. 9.5). In addition, clinical
history of liver cirrhosis, complications of rhabdomyolysis, pancreatitis, infection, and
in hospital cardiac-arrest showed the more occurrence frequencies in the advanced AKI
stages. However, alcohol histories including duration of total alcohol intake, last drinking
day before the visit, and alcohol amounts to intake were not associated with AKI stages.
Lastly, our study demonstrated that independent risk factors for AKI in the patients with
AKA included rhabdomyolysis (odds ratio, 7.1, 95% confidence interval, 2.3-22.2) and
pancreatitis (3.7, 1.1-11.8).

Conclusions: This study indicates that AKI in the patients with AKA is associated with
higher mortality, and the major risk factors for AKI include complications of rhabdomyolysis
and pancreatitis.

TH-PO098

Renal Cortical Necrosis following Postpartum Hemorrhage: A Case
Series Marie Frimat,' Mélanie Decambron,' Celine Lebas,? Viviane Gnemmi,?
Benedicte Sautenet,* Francois Glowacki,' Eric Rondeau,® Christian Noel,!
Francois Provot,' Alexandre Hertig.> ‘Nephrology, CHRU Lille, Lille, France;
’Nephrology, CH Valenciennes, Valenciennes, France; 3Anatomopathology,
CHRU Lille, Lille, France; *‘Nephrology, CHRU Tours, Tours, France,
’Nephrology, APHP, Tenon Hospital, Paris.

Background: Pregnancy-related renal cortical necrosis induces severe kidney damage
and may thus result in end stage renal disease. Although this obstetrical complication had
virtually disappeared in high-income countries, we noted new cases in France during the
past few years, all in the aftermath of a postpartum hemorrhage.

Methods: We retrospectively identified 18 patients from 5 French departments of
Nephrology who developed renal cortical necrosis following postpartum hemorrhage
between 2009 and 2013. Obstetrical and renal features, therapeutic measures, and renal
outcome were studied. In order to identify prognostic factors for renal outcome, we stratified
the analysis according to the estimated glomerular filtration rate at 6 months postpartum:
£15ml/min or dialysis-dependent (Gpl) versus > 15ml/min (Gp2).

Results: All patients had a severe postpartum hemorrhage (mean blood loss: 2.6+1.1L).
Hemodynamic instability and disseminated intravascular coagulation were reported in 5
and 11 patients, respectively. All had a rapid onset of acute kidney injury and required
hemodialysis. Diagnosis of renal cortical necrosis was performed 4 to 33 days following
delivery. At 6 months post-partum, 8 patients remained dialysis-dependent and none
recovered normal renal function. Retrospectively, the severity of the initial presentation was
comparable between the Gpl (n=9) and Gp2 (n=9) groups. Only the maintenance dose of
tranexamic acid treatment was significantly more prolonged in the Gpl patients (7.14+4.8
hours versus 2.942.4 hours, p=0.031).

Conclusions: The pejorative outcome of pregnancy-related renal cortical necrosis
seems darkened by a prolonged use of tranexamic acid. In a setting of gravid endothelium,
disseminated intravascular coagulation and concomitant use of fibrinogen, we speculate
that the accumulation of this antifibrinolytic drug due to acute kidney injury might facilitate
the uncontrolled clotting in renal cortex.

TH-PO099

Intermittent Hemodialysis (IHD) versus Sustained Low Efficiency Dialysis
(SLED) for Lithium Toxicity: A Case Series Justine Bunka, Alejandro
Quiroga. Dept of Pediatric Nephrology, Dialysis, and Kidney Transplant, Helen
DeVos Children’s Hospital, Grand Rapids, MI.

Background: Severe lithium toxicity is a medical emergency requiring hemodialysis
when patients present with toxic levels (above 2.5mmol/L) and/or are symptomatic. This
case series describes two pediatric patients who presented with severe lithium toxicity,
one who was treated with intermittent hemodialysis (IHD) and the other who was treated
with sustained low efficiency hemodialysis (SLED). We report a successful single use of
SLED in a pediatric patient with lithium toxicity without the need for further dialysis.

Methods: A 16 year old female with history of depression was admitted to the Pediatric
ICU after ingestion of multiple medications as a suicide attempt including lithium carbonate
extended release 300 mg tabs. The patient was started on continuous CVVHDF due to
hemodynamic instability requiring multiple vasopressor agents. CVVHDF was initiated
when the patient’s lithium level was 0.62mmol/L and it was continued for 12 hours.
Eighteen hours after cessation of CVVHDEF, the lithium level rebounded to 2.5mmol/L and
conventional intermittent hemodialysis (IHD) was required for 2 consecutive days. After
[HD, lithium level decreased to below 1mmol/L when dialysis was discontinued. A 12 year
old male with history of bipolar depression on chronic lithium therapy presented to the
Pediatric ICU with altered mental status and tremors with a lithium level of 4.0. Sustained
low efficiency dialysis (SLED) was done for 8 hours until lithium level was below 1.0.
After SLED was discontinued the rebound lithium level peaked at 1.4 and the neurologic
symptoms resolved, indicating no further dialysis was needed.

Conclusions: SLED is an effective modality for lithium clearance and may reduce the
total duration needed for IHD due to less rebound of lithium level.
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Figurz 1. serum lithivm levels for Patient #1 and Patiznt #2

Patent #1 (l2ft) lithivm level peaked at 2.5mmol'L whichoccurred 18 hours after
CVVHDF was completed. The remaining levels were taken over the next two days
during which the patient received 2 rounds of hemodialssis.

Patient #2 (right) had a Lithium level at presentation of4.02mmol'L. After 8 hours of
SLED the lithium lavel was 1.0mmolL. The peak lzvel of the rebound effect was
1.4mmolL and then the level continued to decrease without any further dialysis.

TH-PO100

Demographic Characteristics of Acute Kidney Injury and Utilization of
Continuous Renal Replacement Therapy with Extracorporeal Life Support
in Adult Patients Christopher Hebert, Brain Lima, Britton Blough, Avery Smith,
Omar Hernandez. Dept of Internal Medicine, Div of Nephrology, Baylor Scott
and White Health Care System, Dallas, TX.

Background: Extracorporeal life support (ECLS), also known as extracorporeal
membrane oxygenation (ECMO) has been used over the last 40 years to help manage patients
with severe cardiovascular or respiratory illnesses. Acute kidney injury is a very common
complication in this particular patient population as is the need for renal replacement therapy.
Much of the success and experience related to extracorporeal therapies has been limited to
neonatal and pediatric populations. More recent data suggests that centers who perform a
higher volume of ECMO cases have better outcomes. This study presents a demographic
assessment of the first 199 cases of ECMO utilization over the last 36 months along with
outcomes, specifically related to acute kidney injury.

Methods: We collected data for review of the first 199 cases of patients treated with
ECLS at Baylor Scott and White Health Care System since July of 2012. We examined the
patient demographics, type of ECLS, indication, location, comorbidities, incidence of acute
kidney injury by RIFLE criteria and need for renal replacement therapy. Specific outcome
measurements we looked at were overall survival, ability to wean from ECLS or bridge to
transplant, withdraw of care, need for long term dialysis, and death.

Results: In our ECMO program, 144 patients were male (72%) and 56 were female
(28%). Regarding the types of ECLS, 136 were VA ECMO, 61 were VV ECMO and there
were 2 RVADs. The main indications for ECLS were Cardiac in 129 cases, pulmonary in
63 cases, and 8 were ECPR. There were 61 patients who required CRRT. The majority of
these were VA ECMO (41 patients) and the rest were VV ECMO (20 patients). A total of
129 patients were weaned from ECLS, 92 of which survived to discharge. Survival was
worse in patients with AKI, overall survival on ECMO was 64.5% versus 36% for those
on CRRT with AKI.

Conclusions: Our data set is fairly consistent with ELSO registry numbers. AKI appears
to impact mortality in similar fashion. We hope to gain insight into more prospective research
regarding this unique patient population.

TH-PO101

Performance of Renal Replacement Therapy for Acute Kidney Injury in
Adult Patients on Extracorporeal Life Support Christopher Hebert. Dept
of Internal Medicine, Div of Nephrology, Baylor Scott and White Health Care
System, Dallas, TX.

Background: Extracorporeal life support is being used more commonly in adult patients
with severe cardiovascular and respiratory illnesses. Acute kidney injury requiring renal
replacement therapy is a very common complication in this patient population. Much of
the data regarding the technical aspect of these concurrent procedures has been limited to
neonatal and pediatric patient populations. We sought to examine the most efficient and
effective ways to deliver renal replacement therapy in conjunction with extra corporeal
life support.

Methods: Between July 2012 and March 2015, our institution performed 200 cases
of extracorporeal life support. Of these cases, 61 required renal replacement therapy.
Individual decisions regarding timing of initiation of renal replacement therapy and specific
modality were based on physician discretion regarding other patient comorbidities, type
of ECMO, and overall goals of care. Data was then collected on isolated cases that faced
specific complications with respect to the technical aspect of performing renal replacement
therapy. Our institution utilized the NXStage System One dialysis machine, and the Macquet
Rotaflow or Cardiohelp ECMO machine.

Results: The most common and effective way to perform continuous renal replacement
therapy was to place the arterial line after the pump in the circuit, and return the blood before
the oxygenator in the circuit. This minimized the risk of potential thrombosis to the patient
and circuit clotting. Machine alarms would have to be interpreted in light of circuit position,
and often had to be overridden. These included positive arterial pressures, high venous
pressures, arterial blood flow during ECMO “chattering”, and high chamber pressures.

Conclusions: Continuous renal replacement therapy can easily be safely and effectively
implemented into almost any extracorporeal life support system circuit. There are technical
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challenges with each type of machine, that can be circumvented through a thorough
understanding of each circuit. A good understanding of ECLS and CRRT allows teams
to troubleshoot a different set of challenges than traditional CRRT. We hope to evaluate
this patient population in a more standardized fashion with respect to interventions and
outcomes in future studies.

TH-PO102

Prescribed versus Delivered Dose of Continuous Veno-Venous Hemodialysis
in a Non-Study Population Agsa F. Rahman, Majid A. Khan, Akshar N. Patel,
Krystal Hunter, Lawrence S. Weisberg, William D. Sirover, Christopher B.
McFadden. Nephrology, Cooper Univ Hospital, Camden, NJ.

Background: Critically ill patients requiring continuous renal replacement therapy
(CRRT) experience high mortality rates. In randomized studies, intensification of CRRT
by increasing effluent volumes from 20 to 35 ml/kg/hr did not improve survival. These
studies ensured achievement of prescribed dose. We evaluated how often a subject achieves
the prescribed dose in a non-study population.

Methods: We conducted a retrospective, observational cross sectional study and
examined the electronic medical records (EMR) of subjects receiving CRRT. An automated,
real time wireless link from the dialysis machines to EMR, contained data on the CRRT
settings and hourly effluent volumes. With this data we calculated percentages of prescribed
dosages achieved and compared subjects who did or did not achieve the prescribed dose.
Access problems, procedures, electrolyte disturbance or no clear reason documented were
investigated as variables in subjects not achieving prescribed doses. Pearson Chi Square
or Fisher exact tests were used to compare dichotomous, and Independent T test or Mann
Whitney U tests were used to compare continuous variables.

Results: This study represents an analysis of 73 of a planned 90 subjects. We found
that 14% subjects achieved 100% of prescribed dose, 53% achieved 80-99% and 33%
achieved < 80%. Mean prescribed dose was 25 ml/kg/hr and achieved dose was 20 ml/kh/
hr. Access/Filter problems were present in 63.4%, imaging/procedure 12% , electrolyte
imbalance 2% and no clear reason documented in 19.2% when goal dose was not achieved.
Subjects in whom CVVHD was not interrupted achieved > 96% of prescribed dose which
was statistically significant (P<0.001) compared to 76.5% achieved in subjects that had
interruptions.

Conclusions: In a non-study population the proportion of patients who do not achieve
prescribed CRRT dose is very large. In order to achieve a dose of 20 ml/kg/hr effluent volume
the prescribed dose may need to be significantly higher in a non-study population. Timely
correction of access/filter problems is another area of focus which may need attention for
better dose achievement.

TH-PO103

A Predictive Model for Successful Conversion of Continuous Renal
Replacement Therapy to Intermittent Hemodialysis for Acute Kidney
Injury in Critical 11l Patients Ji Hyeon Park, Jee Eun Park, Subin Hwang,
Hye Ryoun Jang, Wooseong Huh, Dae Joong Kim, Yoon-Goo Kim, Ha Young
Oh, Jung eun Lee. Nephrology, Samsung Medical Center, Seoul, Korea.

Background: Continuous renal replacement therapy (CRRT) is preferred modality
of renal replacement therapy (RRT) in critical ill patients with acute kidney injury
(AKI). However, it has several disadvantage such as high cost and risk of continuous
anticoagulation. Therefore, initial application of CRRT and subsequent conversion to
intermittent hemodialysis (IHD) could be practical. However, there has been no standard
criteria for optimal timing of conversion to IHD in pateints receiving CRRT. The aim of
this study was to develop a predictive model for successful conversion of CRRT to THD.

Methods: This case-control study was conducted by retrospective chart review. We
identified 513 adult patients who received CRRT at least 24 hours and and then IHD
subsequently in ICU between April 2009 and February 2014. Failure in conversion to THD
was defined when CRRT was re-applied within 72 hours after CRRT stop, and 83 out of
513 patients corresponded failure criteria: failure group. Equal number of patients were
selected randomly from remaining 430 patients: success group.

Results: Cardiovascular (CV) SOFA score and neurologic (NR) SOFA score at CRRT
stop day were only two independent predictors of conversion failure. The risk of failure
was discriminated between score 0,1 and score 2-4 for both CV and NR SOFA. CV SOFA
score 2-4 was associated with 13 fold increased Odds ratio for failure (95% C.I. 4.6 - 38.3,
Ref 0-1) and NR SOFA score 2-4 was associated with 5.4 fold increased Odds ratio for
failure (95% C.I. 2.6 - 11.4, Ref 0-1). Final prediction model included CV SOFA and NR
SOFA weighting CV SOFA (> 2) as 2 points and NR SOFA (> 2) as 1 point. Risk score
ranged from 0 to 3 points (0; 47%, 1; 29%, 2; 13%, 3; 11%). The performance of this
model was acceptable with area under the receiver operating characteristic curve of 0.79
(95% C.1. 0.77-0.86).

Conclusions: The prediction model might provide an objective criteria for conversion
to THD in patients receiving CRRT and contribute to establish cost-effective protocol of
RRT for AKI in critical ill patients.
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TH-PO104

Mortality Factors in Septic Shock Patients Requiring Continuous
Renal Replacement Therapy and Timing Effect Based in Urine Output
Xose Luis L. Perez-Fernandez,' Florentina E. Sileanu,” Joan Sabater Riera,’
Kathleen D. Liu,* John A. Kellum.? ‘Servei de Medicina Intensiva, Hospital
Univ de Bellvitge, L’ Hospitalet de Llobregat, Barcelona, Spain; *Critical Care,
Univ Pittsburgh Medical Center, Pittsburgh, PA; *Nephrology & Critical Care,
Univ California San Francisco Parnassus MC, San Francisco, CA.

Background: Our primary objective was to identify factors associated with mortality
in patients with septic shock and severe acute kidney injury (AKI) in order to design future
interventional trials.

Methods: Observational retrospective study conducted in two tertiary care hospitals
with more than 100 intensive care unit (ICU) beds each. Data were from 2000-2008 at
UPMC (Pittsburgh, USA) and 2006-2012 at HUB (Barcelona, Spain). The final cohort
included 938 patients who received CRRT and presented with septic shock. Cox models
were used to identify variables associated with 90 day mortality. Timing analyses were
performed in patients with severe AKI at ICU admission who were started on RRT within
the first 5 days of ICU stay.

Results: Overall 90day mortality was 62.9%. Independent risk factors for death
included: age, SOFA score at ICU admission, days from hospital admission to ICU
admission, days from ICU admission to CRRT initiation, and medical (vs surgical)
admission. Both lower creatinine at CRRT start and lower urine output in the 24 hours
before start of CRRT were associated with lower survival. ROC curve analysis identified
urine output less than 500 ml in the 24 hours prior to CRRT initiation as the best variable
to discriminate between survivors and non-survivors.

Conclusions: In patients with septic shock and advanced AKI (KDIGO stage 3),
survival is lower when CRRT is started in the setting of low urine output. However, whether
this finding represents differences in severity of illness betweenstudy subjects or is a useful
tool to time CRRT initiation needs to be evaluated in a future randomized controlled trial.

Funding: Government Support - Non-U.S.

TH-PO105

Outcomes in Acute Kidney Injury Patients Undergoing Continuous
Venovenous Hemodiafiltration and Regional Citrate-Based Anticoagulation:
A Comparison Between Individuals with and without Liver Dysfunction
Thais OC Santos,' Marisa S. Oliveira,! Henrique Pinheiro Konigsfeld,' Virgilio
Gongalves Pereira,> Marcelo Costa Batista,? Oscar Santos, Bento C. Santos,
Julio M. Monte,'> Marcelino Souza Durao.'?> 'Univ Federal de Sdo Paulo,
Brazil; *Hospital Israelita Albert Einstein, Brazil.

Background: Regional citrate-based anticoagulation (RCA) has been widely used in
intensive care unit (ICU) to treat subjects with acute kidney injury (AKI). Patients with liver
failure (LF) have citrate metabolism impairment and are likely to experience citrate toxicity.

Methods: A prospective observational study was performed in a private hospital ICU,
comparing clinical and laboratory data including citrate (Ci) plasma concentration from
patients with and without LF. LF was defined as an International Normalized Ratio (INR)
*2.5. Trisodium-citrate 4% was infused in the dialysis system to keep post-filter ionized
calcium between 0.25-0.35mmol/L. Patients with LF had a Ci fixed-set infusion of 17mmol/h
(120 ml/h) regardless of the post-filter ionized calcium value.

Results: Two hundred patients were evaluated. LF group patients showed a higher
mortality rate (70,5% vs 51,8%, p=0.014). Ci was significantly higher in the LF group
(median 3.497vs2.786mg/dL, p£0,03) in all evaluated days.LF group showed higher INR
(median 2.68vs1.42, p<0,001), lactate levels (median 34vs16mEq/L, p<0,001) and lower
serum bicarbonate (median 15.8vs19.4mEq/L, p<0,001) at baseline, as well as throughout
the study period. There was no significant difference regarding systemic ionic calcium
levels.LF group patients also underwent more red blood cell transfusions (median 3 vs 1,
p<0.001). There were no differences in relation to delivered dose (33ml/kg/h), number of
filters used and total dialysis time. Analyzing the relationship between serum levels of citrate
and total calcium/ionic calcium ratio (CaT/Cai), we found a weak positive correlation, with
the highest correlation coefficient of 0.354.

Conclusions: LF group showed higher mortality.Despite the LF group have presented
higher citrate levels, there were no signs of toxicity, especially ionic hypocalcemia. There
was a poor correlation between CaT/Cai ratio, a predictor of citrate toxicity, and Ci levels.

Funding: Government Support - Non-U.S.

TH-PO106

Outcomes in a Cohort of Patients with Acute Kidney Injury Submitted
to Continuous Venovenous Hemodiafiltration: The Role of Negative
Fluid Balance and Early Dialysis Thais O.C. Santos,' Marisa S. Oliveira,'
Henrique Pinheiro Konigsfeld,' Marcelo Costa Batista,'? Oscar Santos, "> Bento
C. Santos,'? Virgilio Gongalves Pereira,? Julio M. Monte,"> Marcelino Souza
Durao.'? 'Univ Federal de Sdo Paulo, Sao Paulo, Brazil; *Hospital Israelita
Albert Einstein, Sao Paulo, Brazil.

Background: Several factors are associated with adverse outcomes in acute kidney
injury (AKI). These include some comorbidities, sepsis, high prognosis scores, positive
fluid balance, and delay in beginning dialysis.

Methods: In a prospective and observational study, we evaluated risk factors for death
in 183 patients with AKI requiring continuous venovenous hemodiafiltration (CVVHDF).
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Results: Sepsis was the main cause of AKI (57%). Overall mortality was 58%. The
median cumulative fluid balance (FB) during dialysis was -4127mL among non-survivors
and +646mL among the survivors. There were 114 oliguric individuals. Independent risk
factors for death in multivariate analysis were chronic obstructive pulmonary disease
(COPD) (OR 3.07, 95% CI 1.01 to 9.32, p = 0.047), liver cirrhosis (OR 4.47, 95% CI 1,
77 to 11.3, p=10.002), hematologic malignancy (OR 6.19, 95% CI 1.83 t0 20.93, p=0.003),
oliguria (OR 3.01, 95% CI 1.43 -6.32, p=0.004), positive cumulative FB during dialysis
(OR 1.13,95% CI 1.06 to 1.20, p<0.001) and time between ICU admission and beginning
of CVVHDF (OR 1.13,95% CI 1.01 to 1.25, p=0.039). Among survivors, nearly 30% were
discharged dependent on dialysis and, among those who were discharged out of dialysis,
there was a statistically significant reduction in glomerular filtration rate in relation to
admission (81 vs 50mL/min/1,73m?, p<0,001). The SAPS 3 score at ICU admission showed
unsatisfactory performance as a predictor of death in patients with AKI (AUC=0.637,
95%CI, 0.557 t0 0.717).

Conclusions: We found an association between positive FB during dialysis, oliguria,
late starting dialysis and death in patients with AKI submitted to CVVDHEF. Others factors
related to death were COPD, hematologic malignancy and liver cirrhosis.

Funding: Government Support - Non-U.S.

TH-PO107

The Impact of Dialysis-Dependent Acute Kidney Injury on Mortality
in Myeloma: Findings from England Hospital Episode Statistics Data
Punit Yadav,'? Felicity K. Evison,' Jason Sangha,® Daniel lan Ray,'? Adnan
Sharif,! Jennifer H. Pinney,' Mark Trehane Drayson,'? Mark Cook,"? Paul
Cockwell.'? 'Univ Hospital Birmingham, UK, *Univ of Birmingham, UK, 3St.
James Univ Hospital, UK.

Background: In patients with myeloma, severe acute kidney injury requiring in-hospital
dialysis treatment is a life-threatening complication. However the current incidence and
mortality risk associated with dialysis is unknown. We aimed to examine the incidence and
impact of dialysis on the survival of patients with first diagnosis of myeloma.

Methods: We utilised hospital episode statistics to analyse data from 36,348 patients
with a first diagnosis of myeloma in England from April 2006 to March 2014. We examined
the incidence and impact of in-hospital dialysis on overall survival, by year of presentation.
Cox proportional outcome models were used to adjust for age, gender, area socio-economic
deprivation, ethnicity and comorbidity.

Results: We identified 1240 (3.4%) patients who received dialysis treatment within
28 days of a diagnosis of myeloma. In Kaplan-Meier analysis patients who did not receive
dialysis had better median overall survival (3.0 years; interquartile range [IQR] 0.7-8.1) than
patients who received dialysis [1.4 years; QR 0.2-4.6]. From 2006/7 to 2010/11 survival
improved from 2.6 years [IQR 0.6-7.7] to 3.3 years [IQR 1.0-not reached] for patients who
did not receive dialysis and 0.6 [IQR 0.1-2.7] to 1.2 years [IQR 0.4-4.0] for those who
received dialysis respectively. Compared to patients who did not receive dialysis, those who
received dialysis were more likely to be older, male, and less socio-economically deprived.

Conclusions: Dialysis is a major independent risk factor for increased mortality in
patients with myeloma; the overall survival of patients with myeloma requiring dialysis
is improving.

TH-PO108

Predictors of Survival in the ICU Patient on Continuous Veno-Venous
Hemofiltration (CVVH) Amina Saqgib, Jwalant R. Modi, Gautam Kishore
Valecha, Abdul H. Siddiqui, Suzanne E. El Sayegh. Medicine, Staten Island
Univ Hospital.

Background: In the ICU setting, Acute Renal Failure is a part of multiple organ
dysfunction syndrome with mortality in these patients ranging from 28%-90%. Continuous
Venovenous hemofiltration (CVVH) is most commonly used for renal replacement therapy
in ICU’s. The objective of this study is to describe demographic characteristics and to
establish an association between these characteristics and variables that define the severity
of illness and in-hospital mortality outcomes of patients undergoing CVVH.

Methods: Medical records of patients who underwent CVVH from January 2007 to
December 2013 in the intensive care at our institution were analyzed. Chi Square test was
done for categorical variables. Descriptive analysis was used to identify demographic data.

Results: 233 patients underwent CVVH from January 2007 to December 2013. The
overall mortality was 75.22%. 49.3% of patients required ventilatory support. Acute
respiratory failure requiring mechanical ventilation was associated with significantly
increased mortality, 76.74% vs 40.0 % (p=0.04) in patients who did not require mechanical
ventilation. Septic Shock was the most common reason for ICU admission, 71.2% followed
by post-operative admissions at 18.8%. The most common indication for CVVH was ATN
(63.9%) followed by hyperkalemia (57.0%). However, CVVH for metabolic acidosis was
associated with highest mortality at 81.06 % vs. 67.02 % in patients who underwent CVVH
for other indications. Poor APACHE II scores were associated with higher mortality. Scores
ranging from 0-24 were associated with an overall mortality of 69.9% whereas scores
between 25-50 were associated with an overall mortality of 80.53%.

Conclusions: This observational study in patients undergoing CVVH in an ICU setting
revealed that patients presenting with worse baseline APACHE I scores had poor in-hospital
outcomes. CVVH initiation for metabolic acidosis and use of mechanical ventilation was
associated with higher mortality. There are no established guidelines for use of CVVH.
This study may aid in delineating the group of patients who may benefit the most from use
of CVVH and help us in more judicious use of health care resources. .
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TH-PO109

Clinical Effectiveness of Diuretics following Continuous Renal
Replacement Therapy Do Hee Kim, Subin Hwang, Jin Hae Kim, Jee Eun
Park, Ji Hyeon Park, Jung Eun Lee, Wooseong Huh, Yoon-Goo Kim, Dae Joong
Kim, Ha Young Oh, Hye Ryoun Jang. Div of Nephrology, Dept of Medicine,
Samsung Medical Center, Sungkyunkwan Univ School of Medicine, Seoul,
Republic of Korea.

Background: There is no consensus regarding diuretics administration in acute kidney
injury (AKI) in patients weaning from continuous renal replacement therapy (CRRT). The
effect of diuretics on the clinical course of critically ill patients with AKI was analyzed
focusing on urine output and renal recovery following CRRT. In addition, we tried to
identify the most optimal administration method of diuretics.

Methods: A total of 1213 adult patients who survived more than 3 days after
discontinuing CRRT between September 2009 and December 2014 were included. Changes
in renal function and urine output as well as the prescription of diuretics during the 3 days
after discontinuation of CRRT were retrospectively analyzed. Patients were categorized
depending on re-initiation of RRT within 3 days.

Results: There was no difference in baseline characteristics among all groups. CRRT
cessation group had greater urine output after discontinuation of CRRT compared with other
groups. Overall, patients who were treated with diuretics (diuretics subgroup) showed greater
urine output than patients without diuretics (control subgroup) after cessation of CRRT and
there was no difference in the degrees of serum creatinine elevation between control and
diuretics subgroups. In CRRT cessation group, continuous infusion of furosemide showed
greater urine output compared to other administration methods. However, serum creatinine
increased significantly compared to other methods when the infusion was continued for
more than 1 day.

Conclusions: Diuretic therapy following CRRT increases urine output significantly
without causing significant deterioration of renal function. Compared with other methods
using diuretics, continuous infusion of furosemide increases urine output significantly,
but also increases serum creatinine further when continued for more than 1 day. Our
study suggests that diuretics in patients who had received CRRT may be clinically useful.

TH-PO110

The Prognostic Value of Volume Status Assessment by Bioelectrical
Impedance Analysis and Lung Ultrasound on Mortality in Septic Acute
Kidney Injury Patients Undergoing Continuous Renal Replacement
Therapy Sul A Lee, Shin-Wook Kang, Tae-Hyun Yoo. Dept of Internal
Medicine, Yonsei Univ College of Medicine, Seoul, Korea.

Background: Volume overload affects clinical outcome in patients with acute kidney
injury (AKT). However, the significance of various methods to evaluate volume status has not
been fully evaluated. Therefore, the prognostic value of volume status assessment measured
by bioelectrical impedance analysis (BIA) and lung ultrasound (US) on mortality was
investigated in septic AKI patients requiring continuous renal replacement therapy (CRRT).

Methods: Septic AKI patients requiring CRRT between April 2014 and February
2015 at Yonsei University Health System were included. Surrogates of volume status
were 1) percent of body weight change between CRRT initiation and admission day, 2)
over-hydration (OH)/extracellular water (ECW) measured by BIA, and 3) B-lines measured
by lung US. Prognostic values of surrogates of volume status for 28-day mortality were
evaluated.

Results: Among the 36 enrolled patients, 19 (52.8%) patients died during the follow-
up duration. The mean percentage of weight change and OH/ECW measured by BIA was
5.3+20.7 % and 0.3+0.1 L/L. The median number of B-lines counted by lung US was 6
(interquartile range, 4-10). OH/ECW was significantly correlated (7=0.39, P=0.02) with
48-hour fluid balance before CRRT initiation, while the number of B-lines was not. Kaplan-
Meier analysis showed that 28-day mortality was higher in patients with the highest OH/
ECW tertile compared to patients with lower OH/ECW values (P=0.02). Percent of weight
change and the number of B-lines were not significantly associated with 28-day mortality
(P=0.44 and P=0.45, respectively). Multivariate Cox proportional hazard regression analysis
showed that higher OH/ECW was an independent risk factor for 28-day mortality after
adjustment of confounding factors (HR=3.83, 95% CI=1.04-14.03, P=0.04).

Conclusions: Higher OH/ECW measured by BIA was an independent risk factor for
28-day mortality in septic AKI patients undergoing CRRT. Determining fluid status by BIA
could be a useful method to stratify mortality risk in this patient group.

TH-PO111

Effect of Fluid Overload on the Outcome Among Acute Kidney Injury
Patients Receiving Renal Replacement Therapy After Cardiac Surgery
Zhouping Zou,'* Jiarui Xu,'? Wenlv Lv,'? Bo Shen,'? Yi Fang,'? Jianzhou Zou,'*
Jie Teng,'? Xiaoqiang Ding.'? 'Dept of Nephrology, Zhongshan Hospital, Fudan
Univ, Shanghai, China, *Shanghai Inst for Kidney and Dialysis, Zhongshan
Hospital, Fudan Univ, Shanghai, China.

Background: We explored the effect of fluid overload in different periods on the
outcome among acute kidney injury (AKI) patients receiving renal replacement therapy
(RRT) after cardiac surgery in order to guide the fluid manegement strategy.

Methods: Clinical data of patients who developed AKI requiring RRT after cardiac
surgery from January 2009 to April 2014 in our hospital were prospectively analyzed.
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Demographic characteristics were recored. The absolute fluid overload (FO) = fluid in (L)
—fluid out (L). Percent fluid overload (%FO)=[(fluid in-fluid out)/admission weightx100].
%F0*10% baseline weight was defined as fluid overload.

Results: A total of 297 patients were enrolled, the hospital mortality was 64.7%(n=192).
The %FO at RRT initiation and at the end of RRT in death group was significantly higher
than in survival group [5.0 (2.4, 9.3) vs. 2.5 (0.2,5.8)%; 8.4(3.6,14.2) vs. 3.9(0.4,9.2)%;
P<0.05]. Even though the fluid overload before RRT was corrected at the end of RRT,
the overall mortality and rate of renal completely recovery was not improved (P>0.05).
Compared with patients without fluid overload during the whole ICU stay, patients without
fluid overload before RRT but had fluid overload at the end of RRT had significantly higher
mortality(P<0.05)and lower renal complete recovery(P<0.05).Among AKI-RRT patients,
the incidence of low cardiac output syndrome (LCOS) in death group was significantly
higher than in survival group (p<0.001). The hospital mortality in LCOS group was
significantly higher than non-LCOS(P<0.001). The %FO at RRT initiation and at the end
of RRT in LCOS group was higher than in non-LCOS group [4.7(1.7,7.9) vs. 3.1(1.1,5.2),
P<0.05; 8.9(4.4,15.3) vs. 4.8 (1.4,11.3), P<0.05].

Conclusions: Among patients with AKI-RRT after cardiac surgery, absolute FO and
%FO in death group were higher than in survivor group. Fluid overload and LCOS increased
the risk of mortality in AKI-RRT patients after cardiac surgery.

Funding: Government Support - Non-U.S.

TH-PO112

Carnitine Deficiency in Children Receiving Continuous Renal Replacement
Therapy Kristen Sgambat, Asha Moudgil. Children s National, Washington DC.

Background: Carnitine deficiency is known to occur in chronic hemodialysis, however
the effect of continuous renal replacement therapy (CRRT) on carnitine homeostasis has not
been studied. The purpose of this study was to investigate carnitine deficiency in critically
ill patients with acute kidney injury undergoing CRRT in the pediatric intensive care unit.
We hypothesized that patients receiving CRRT are at risk for deficiency due to continuous
removal, absent intake, and comorbidities related to critical illness.

Methods: Records of patients with acute kidney injury receiving CRRT at Children’s
National between 2011 and 2015 were reviewed for total carnitine (TC), free carnitine (FC),
Pediatric Logistic Organ Dysfunction-2 (PELOD-2) score indicators, and survival outcome.
PELOD-2 score was calculated to measure of severity of illness on a scale from 0 to 33
(maximum severity of illness). The proportion of carnitine deficient patients at baseline,
1,2, and > 3 weeks on CRRT were compared by Chi square, and relationships with other
variables assessed by Pearson’s correlation and linear regression.

Results: The study group included 44 CRRT patients, age 8.1+ 1.1 years. Severity of
illness of the population determined by PELOD-2 score ranged from 2 to 19 (mean 11.2 +
0.43). Of 44 patients, only 14 (31.8%) survived. The prevalence of total and free carnitine
deficiency, according to age-and-sex- specific reference values, significantly increased with
time on CRRT. At baseline, 26.6% and 40% of patients were TC and FC deficient. Within
1 week, 65.6% (p=0.01) and 71% (p=0.04) were TC and FC deficient, and prevalence of
deficiency increased to 80% (p=0.008) and 90% (p=0.01) by 2 weeks; 100% of patients
were deficient *3 weeks (p=0.002 and p=0.01, respectively, vs. baseline). TC and FC
negatively correlated with days on CRRT (r=-0.4, p=0.001 and r=-0.37, p=0.003). Lower
TC and FC levels significantly associated with higher mortality (8-10.1, p=0.03 and p-8.1,
p=0.02 respectively).

Conclusions: Carnitine is significantly and rapidly depleted with longer time on CRRT,
and carnitine deficiency is associated with increased mortality. Consequences of deficiency
and benefits of supplementation in the pediatric CRRT population should be investigated.

TH-PO113

The Relationship Between Hypophosphatemia and Outcomes During
Two Different Intensities of Continuous Renal Replacement Therapy
Soo Young Kim,' Joung Wook Yang,' Ye Na Kim,' Ho Sik Shin,! Ji-hwan Kim,?
Yeon Soon Jung,' Hark Rim,' Bong Geon Chun,’ Hyun Yul Rhew.* Internal
Medicine, Kosin Univ College of Medicine; *Internal Medicine, Good GangAn
Hospital; *Pathology, Kosin Univ College of Medicine, *Urology, Kosin Univ
College of Medicine.

Background: To identify risk factors for development of hypophosphatemia in patients
treated with two different intensities of continuous renal replacement therapy (CRRT) and
to assess the independent association of hypophosphatemia with major clinical outcomes.

Methods: We performed retrospective analysis of data collected from 620 patients.
We allocated patients to two different intensities of CRRT (more than or less than 40 mL/
kg/hour of effluent generation) and obtained daily measurement of serum phosphate levels.

Results: We obtained total 1800 phosphate measurements in day 0, 1 and 2 and identified
49 patients (8%), 93 patients (15%) and 142 patients (23%) with hypophosphatemia, With
lower intensity CRRT, there were 23 episodes of hypophosphatemia/1000 patient days,
compared with 83 episodes/1000 patient days with higher intensity CRRT(P < 0.01).
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Table 2. Baseline characteristics and cutcomes of patients with at least ane episade of hypophosphataemia
Mo. of patients Serum phosphorus = 2.5 mg/dL (n=432)  Serum phosphorus < 2.5 mg/dL (n=188) P value
Male:Female 10781 0.001
Age, year (range)

CKD (%)

Death (%)

APACHE Il scare

Oliguria [%)

Mechanical ventilation (%)
Vasoactive drug (%)

330 (76.3)

Conventional HD (%) 80 (185)

Sepsis (%) 220 (509 9 (510) 0.902

Underlying disease (%) 0.784
No 99 (229) 57 (237)
L] 137 31y 5 (286)
AL 62 (14.3) 1
CHE 35 (8.1}
Chronic lver disesse 9(19)
Malignancy 78 (18.1)

Cerebeovascular disease 12 29
Ho. of argan failure [range) 25211
Renal function at initial dialysis

Urine output, mL/24 hrs 1074 & 1293 1175 £ 1108 0515
438+ 117 320 £ 262 0,003

Serum creatinine, mgydi 29226 22219 o0me
Phasphorus level, mg/dL

Day 1

Dy 2

Day 3

0.598

BUN. ma/dl

28216
37+19
17205 0.001

On multivariable logistic regression analysis, higher intensity CRRT and hypokalemia
were independently associated with an increased odds ratio (OR) for hypophosphatemia.
On multivariable models, when analysis was confined to patients alive at 48 hours,
hypophosphataemia was not independently associated with clinical outcomes.

Conclusions: Hypophosphatemia is common during CRRT and its incidence increases
with greater CRRT intensity. Hypophosphatemia may be not a independent predictor of
mortality.

TH-PO114

Determinants of Filter Clotting in Acute Kidney Injury (AKI) Cancer
Patients in the Intensive Care Unit (ICU) Submitted to Regional Citrate
Anticoagulation (RCA) for Continuous Venovenous Hemodialysis (CVVHD)
Veronica T. Costa E Silva, Renato Antunes Caires, Juliana Silva Bezerra, Elerson
Costalonga, Ludhmila Abrahdo Hajjar, Ana paula Leandro Oliveira, Luciane
Oikawa, Cilene Muniz Soares, Luis Yu, Emmanuel A. Burdmann. Sao Paulo
State Cancer Inst, Univ of Sao Paulo School of Medicine, Sao Paulo, Brazil.

Background: Determinants of filter clotting in AKI cancer ICU pacients submitted
to RCA have not been studied.

Methods: We prospectively analyzed all CVVHD performed in AKI adult cancer
pets in the Sao Paulo State Cancer Institute ICU from January 2010 to December 2011.
RCA for CVVHD was utilized according to an adapted protocol published by Mehta et al.
CVVHD was performed with a Diapact machine (BBraun) with polysulphone hemofilter.

Results: A total of 7,198 hours of CVVHD therapy (250 filters) were performed in 122
AKI pcts. They were 61 + 16 years-old, 61.5% male, 75.4% on vasopressors and 41.8%
on mechanical ventilation. Most (78%) patients had solid cancer, 37.7% with metastatic
disease (MD) and 48.4% with previous chemotherapy (CT). Sepsis was the most important
AKI etiology factor (71.1%). Hospital mortality was 78.7%. Venous access was temporary
triple lumen catheter (11 Fr) in 97% (70% femoral and 27% internal jugular veins). Blood
flow was 150 (120 — 150) ml/min and citrate dose was 20.4 (16.3 —24.5) mmol/hr. Dialysis
dose was 28.2 (22.3 — 30.2) ml/Kg/hr and achieved ultrafiltration was 1042 (573 — 1712)
ml/24hrs. Median filter patency was 24.8 (11 —43) hrs and post-filter ionized calcium level
was 1.60 (1.40 — 1.80) mg/dL.The independent factors related with clotting on logistic
regression model are depicted.

Logistic regression model for clotting during CVVHD

Variable P OR (95% CI)

Cancer status: no tumor evidence 0.050 0.44 (0.18 - 0.99)
Genitourinary cancer 0.006 1.83 (1.18 - 2.81)
Platelet count (each 10,000/mm?) 0.005 1.02 (1.00 - 1.04)
INR 0.005 0.59 (0.41 - 0.85)
Citrate flow (each 10mL/hour) 0.002 0.88 (0.82 - 0.95)

Conclusions: Filter clotting in AKI ICU cancer patients submitted to RCA is related
to lower citrate dose, higher INR (international normalized ratio), higher platelet level,
genitourinary cancer and uncontrolled cancer disease.

TH-PO115

Pre-Dilution Haemodiafiltration Improves Outcomes in Acute Haemodialysis
Caburn Chamberlain, Preetham Boddana. Renal Dept, Gloucestershire NHS
Foundation Hospitals, Gloucester, Gloucestershire, United Kingdom.

Background: Haemodialysis is an extracorporeal blood treatment for Renal Failure
that requires effective anti-coagulation in order to prevent loss of the blood circuit due to
clotting. A haemodialysis blood circuit contains approximately 250ml of blood, equivalent
to 1 unit of packed cells. In routine Haemodialysis, this is achieved by the administration
of Heparin, or its equivalent, during the treatment, which may be up to four hours duration.
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In the Acute setting, the administration of Heparin may be contra-indicated for a number
of reasons — pre or post surgery, post-stroke, Gastro intestinal bleeds, deranged clotting
factors, and so on. Care must then be taken to avoid loss of blood in the dialysis circuit.

Methods: Observational study looking at the effectiveness of traditional anti
coagulation strategies such as saline flushes in acute haemodialysis had shown increased
frequency of blood circuits lost on dialysis. Over a period of 4 weeks, we used pre-dilution
haemodiafiltration instead of conventional post dilution haemodialfiltration. This modality
dilutes the blood just before it passes through the dialysis filter. As the majority of the
clotting starts as the blood passes along the filter membranes, diluting the blood at this
point would theoretically reduce the amount of clotting occurring.

Results: By using this technique, we were able to reduce the number of clotted circuits
from 100% down to just 30%, with only 10% leading to loss of the entire blood circuit.
There was no significant change in the effectiveness of the treatment, and no significant
increase in the cost of the treatment provided.

Conclusions: Over the next few months, we were able to improve on these outcomes
still further, by optimizing the variables, and in some cases, adding saline flushes in addition
to the pre-dilution HDF. Having used this technique now for some hundreds of treatments,
we have reduced the number of blood circuits lost to all but zero. Hence this has become a
highly effective technique which has drastically improved patient outcomes, reduced the
need for blood transfusions, and saved money without cost implications.

TH-PO116

Nationwide Use of Hemodialysis and Other Extracorporeal Therapies
in Poisoned Patients, 2006-2013 Joshua D. King,'? Priyanka Vakkalanka,'
Diana M. Robinson,® Christopher Holstege.! Div of Medical Toxicology,
Univ of Virginia, Charlottesville, VA; *Div of Nephrology, Univ of Virginia,
Charlottesville, VA, *Dept of Psychiatry, Univ of Virginia, Charlottesville, VA.

Background: Nationwide use of extracorporeal therapies (ECT) in poisoned patients
has not been characterized since 2005. The purpose of this study was to review the use of
hemodialysis (HD), hemoperfusion (HP), and other ECT in poisoned patients throughout
the United States from 2006 until 2013.

Methods: The National Poison Data System (NPDS) was queried for all poisoning cases
reported to U.S. poison centers between 2006 and 2013 where HD, HP, or other ECT was
performed. Data analyzed included demographics and geography, clinical characteristics,
exposure chronicity, and reported substances used by patients. The annual prevalence of
each therapy per 1,000,000 human exposures was evaluated. The top 30 substances reported
among all deaths were characterized among patients receiving HD.

Results: There were 18,252 patients who received ECT, of which 17,900 (98.0%)
received HD, 257 received HP, and 214 received some other ECT. The patient population
was predominantly 40-59 years of age (45.0%). Poisonings were acute in 56.7% of patients.
The prevalence of ECT (per million human exposures) was 865 in 2006 versus 1,140 in
2013. The substances most frequently identified among patients receiving HD included
ethylene glycol (n=3,828), lithium (n=3,385), sedatives (n=2,711), salicylates (n=2,352),
and opioids (n=1,783). Overall, 9.4% of patients receiving ECT for poisoning died. The
three leading substances reported among all deaths included acetaminophen (22.1%),
opioids (18.3%), and sedatives (15.3%).

Conclusions: The use of HD in the management of poisoning has continued to increase.
While ethylene glycol, lithium, and salicylates remain frequent indications for dialysis, HD
seems to be used more often in a supportive role as well given the number of patients treated
for opioid and sedative poisoning. We were not able to distinguish the use of intermittent
HD versus continuous renal replacement due to database limitations. Hemoperfusion has
continued to be rarely used.

TH-PO117

Dialysis Treatment Options for Acute Kidney Injury in the Canadian
Intensive Care Unit: A Systematic Review and Cost-Utility Analysis
Danielle Marie Nash,"> Ron Wald,* Michel Louis Grignon,' Sebastian Przech,’
Daria O’Reilly.! Clinical Epidemiology and Biostatistics, McMaster Univ,
Hamilton, ON, Canada, *Kidney, Dialysis and Transplantation Program, Inst
Jfor Clinical Evaluative Sciences, ON, Canada, *Epidemiology and Biostatistics,
Univ of Western Ontario, London, ON, Canada; *Medicine, Univ of Toronto,
Toronto, ON, Canada.

Background: Up to 67% of all patients admitted to the intensive care unit (ICU)
will develop acute kidney injury (AKI). Treatment for these patients is very expensive.
For example, in the United States, the incremental health care costs attributed to AKI are
upwards of $10 billion USD per year. In this health economic analysis, we simulate the
cost per quality-adjusted life year (QALY) gained comparing three dialysis treatments
for patients with AKI in a Canadian ICU setting: continuous renal replacement therapy
(CRRT), intermittent hemodialysis (IHD), and sustained low efficiency dialysis (SLED).

Methods: A decision analytic model, with a 1-year time horizon, was developed to
compare the incremental cost per QALY gained for the three dialysis modalities. The model
used a public payer perspective, with Canadian costs and relevant utility values obtained
from targeted searches of the literature. A systematic review of randomized controlled trials
was performed to determine the clinical parameters for the model, including the probability
of in-hospital death, dialysis dependence and death at one year post-discharge. One-way
sensitivity analyses were performed by varying all parameters by +/- 10%.

Results: The incremental cost per QALY gained for SLED compared to THD was
$68,501. Compared to IHD and SLED, CRRT was extendedly dominated (i.e. it is more
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cost-effective to provide SLED to some of the eligible patients and IHD to the remaining
patients than to provide CRRT). The sensitivity analyses showed that the results are generally
robust across a wide-range of parameter values.

Conclusions: Similar to previous economic evaluations, these results suggest that
CRRT is not cost-effective compared to IHD. A novel finding is that SLED may be cost-
effective depending on the willingness-to-pay threshold.

TH-PO118

Efficacy of Acute Peritoneal Dialysis (PD) Over Sustained Low Efficiency
Dialysis (SLED) in Critically Il ICU Patients with Acute Kidney Injury — A
Comparative Study Mitul Bora. Nephrology, Ayur Sundra Super Speciality
Hospital, Guwahati, Assam, India.

Background: Acute peritoneal dialysis (PD) has largely been replaced by continuous
renal replacement therapies (CRRT) and sustained low efficiency dialysis (SLED) in
critically ill ICU patient.

Methods: Patient admitted in the ICU with acute kidney injury and multiple organ
dysfunction were included in the study irrespective of the etiology of renal failure. Patients
were randomly divided in to two group. Group A patients received acute PD and group B
patients received SLED. Primary outcomes were correction of uremia, metabolic acidosis,
fluid overload, dyselectrolytemia, and mortality. Secondary outcomes were improvement
in sensorium, hemodynamic stability, ICU length of stay, cost of treatment and duration
of mechanical ventilation.

Results: 116 were enrolled in this study. The mean age was 41.23+11.56 years in group
A where it was 45.87+ 13.45 years in group B. Average duration of dialysis was 72.80+
67.90 and 19.07 £ 11.08 hours in PD and SLED group respectively. Correction of uremia
[Urea 24.78+ 10.31 ml/min vs 26.23 + 9.34 ml/min, creatinine 8.89 + 3.78 ml/min vs 9.98+
7.09 ml/min, p value <0.001) were similar. Significant acidosis was present in 36 patients
in Group A (92%) and in 23 patients (28%) in Group B. SLED had a better correction of
acidosis in comparison to PD. Correction of fluid overload was faster in SLED and net
ultrafiltration was significantly higher in group B (22.21+21.67 L vs 4.87+5.09 L in group
A, P<0.001). No significant differences were seen in correction of hyperkalemia, altered
sensorium. PD group had a better hemodynamic stability. Mortality was almost similar in
both the groups (81% v 76%). Renal function recovery (21% vs 24%) were also similar.
Acute Physiology and Chronic Health Evaluation II score was similar (25.8+5.4 versus
23.9+7.9) and also the duration of ventilatory support (11.9 £7.3 vs 13.5+ 8.7 days). Cost
of treatment was much cheaper in the PD group.

Conclusions: Acute PD still remains as a viable alternative to SLED in critically ill
patients in low cost setting. Advantages are its low cost, ease of administration, needs less
expertisation and its metabolic and clinical outcomes are not inferior to SLED.

TH-PO119

Measurement of Adequacy of Intermittent Hemodialysis in Acute Kidney
Injury: Is There a Simpler Approach? Kelly V. Liang,' Jane Hongyuan
Zhang,? Paul M. Palevsky.> ‘Renal-Electrolyte Div, Univ of Pittsburgh,
Pittsburgh, PA; *Cooperative Studies Program Coordinating Center, VA
Connecticut Healthcare System, West Haven, CT; *Renal Section, VA Pittsburgh
Healthcare System, Pittsburgh, PA.

Background: The KDIGO Guideline for Acute Kidney Injury (AKI) recommends a
minimum single pool Kt/V,,, of 1.3 when intermittent hemodialysis (IHD) is delivered
thrice weekly. However, Kt/V in AKI is complicated by uncertainty regarding volume of
distribution of urea and non-steady state rates of urea generation. In the Acute Renal Failure
Trial Network (ATN) Study, adequacy of IHD was assessed using Kt/V. Using data from
the ATN Study, we assessed whether the simpler urea reduction ratio (URR), which does
not require assessment of volume status, would provide sufficient correlation with Kt/V
to provide a reliable assessment of adequacy of hemodialysis in AKI.

Methods: Using data from IHD in the ATN Study, values of URR were plotted against
Kt/V. We determined URR thresholds corresponding to Kt/V values > 1.2, 1.3, and 1.4 and
generated receiver operating characteristic (ROC) curves at each level of Kt/V to identify
optimal URR thresholds.

Results: There was tight correlation between URR and Kt/V (figure).

KT_W1
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The area under the ROC curves were 0.99 for all three Kt/V thresholds. The sensitivity
and specificity of URR?0.67 for corresponding values of Kt/V*1.2 were 0.769 (95% CI
0.745 to 0.793) and 0.999 (95% CI 0.997 to 1.000), and for corresponding values of Kt/
V31.4 were 0.998 (95% C1 0.995 to 1.000) and 0.791 (95% C1 0.771 to 0.811), respectively.

Conclusions: A URR %0.67 provides a specificity of 0.999 that the corresponding
value for Kt/V is *1.2 and a sensitivity of 0.998 that the corresponding value of Kt/V is
31.4. Therefore, this URR threshold provides a simplified means of assessing adequacy of
[HD provided for management of AKI in the acute care setting.

Funding: NIDDK Support, Veterans Administration Support

TH-PO120

A Novel Treatment for Edema and Fluid Overload: Transdermal Removal
of Interstitial Fluid Leonard Ebah,"?? Paul E. Brenchley,'?* Sandip Mitra,'*
Idalia Dawidowska.® ‘Renal Medicine and Research, Manchester Royal
Infirmary, Manchester, United Kingdom;, *Inst of Cardiovascular Sciences, Univ
of Manchester, Manchester, United Kingdom; *Renephra Limited, Manchester,
United Kingdom.

Background: Fluid overload is highly prevalent in kidney and heart failure, contributing
to worse outcomes. Diuretics are the mainstay of treatment; they sometimes become
ineffective requiring intravenous treatment and/or invasive approaches to fluid removal
such as dialysis. Transdermal fluid removal from interstitial fluid (ISF), the main fluid
reservoir in these overloaded patients presents a potentially attractive elegant solution to
fluid removal in these patients.

Methods: Plastic solid microneedle arrays and standard hypodermic needles were
tested as methods of accessing epidermal ISF whilst vacuum pressure and superabsorbent
wound dressings were investigated as fluid flow enhancers.

Results: 144 interventions were performed, with 71 (49%) resulting in the extraction
of at least Iml of ISF and 36 (25%) at least Sml. Microneedle access was superior with
spontaneous significant flow of ISF in 56% of cases compared to 10% for hypodermic
needles (p<0.0001). Vacuum pressure correlated with extracted ISF volume; r=0.42,
p=0.03. ISF volume also increased linearly with time (r=0.24, p=0.008) by the equation
volume(ml)=5.7t(hrs)-4.5. Of the patient characteristics, edema grade (r=0.46, p=0.003),
edema refill time (r=0.28, p=0.01) and serum albumin (r=-0.33, p=0.004) were significantly
related to ISF volume extracted. ECFV/TBW was the strongest correlate of ISF volume
extraction (r=0.40, p=0.0001). With a Bio-ratio of 0.50 or higher, the OR for extracting
5ml of more was 10.4 [3.4-31]. Microneedle access with suction and a high Biorati