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Abstract

The 2020 European Society of Cardiology guidelines endorse the Atrial Fibrillation Better Care (ABC) pathway as
a structured approach for the management of atrial fibrillation (AF), addressing three principal elements: ‘A’ — avoid
stroke (with oral anticoagulation), ‘B’ — patient-focused better symptom management, and ‘C’ — cardiovascular and
comorbidity risk factor reduction and management. This review summarizes the definitions used for the ABC crite-
ria in different studies and the impact of adherence/non-adherence on clinical outcomes, from 12 studies on seven
different cohorts. All studies consistently showed statistically significant reductions in the risk of stroke, myocardial
infarction, and mortality among those with ABC pathway adherent treatment. The ABC pathway provides a simple
decision-making framework to enable consistent equitable care from clinicians in primary and secondary/tertiary
care. Further research examining the impact of ABC pathway implementation in prospective cohorts utilizing con-

sistent inclusion criteria and definitions of ‘A’, ‘B’, and ‘C’ adherent care is warranted.

Introduction

Atrial fibrillation (AF) is associated with a five-fold increase in the risk
of stroke and a higher risk of cardiovascular and all-cause mortality.?
Current European Society of Cardiology (ESC) guidelines on AF
management advocate the use of oral anticoagulants (OACs) to re-
duce stroke risk in patients with a CHA,;DS,-VASc risk score of >1
for men and >2 for women.?

More recently, there has been a move towards recommending an
integrated care approach to AF management.>® Three studies exam-
ining integrated care for the management of AF®® were analysed in a
meta-analysis, which showed a significant reduction in the risk of both
mortality and hospitalization’; however, this systematic review
showed inconsistency in the populations recruited and the care pro-
vided between the studies.

In 2017, the Atrial Fibrillation Better Care (ABC) pathway was
proposed as an integrated, structured approach to AF manage-
ment,'® addressing three main components: ‘A’ refers to ‘avoid
stroke’, by offering stroke prevention with appropriate OAC to
patients with a CHA,DS,-VASc score of >1 for men and >2 for
women.". ‘B’ refers to ‘better symptom management’ and involves a
patient and symptom-focused approach to decisions on managing
heart rate or rhythm. ‘C’ refers to ‘cardiovascular and comorbidity
risk reduction’, comprising the management of risk factors for other
cardiovascular outcomes.

Several studies'>™ have examined the impact of adherence/
non-adherence to the ABC pathway. This review summarizes
the definitions used for the ABC criteria in different datasets
and evaluates the impact of adherence/non-adherence on clinical
outcomes.

* Corresponding author. E-mail address: deirdre.lane@liverpool.ac.uk
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Methods

Literature search

Medline Ovid was searched from inception to 1 December 2020, using
the following terms in the title or abstract of the article: ABC or ‘Atrial
Fibrillation Better Care’, pathway, and atrial fibrillation. Additionally, stud-
ies were examined based on references cited in identified sources and
communication with experts in the field.

Study selection

Papers were included if they defined criteria for ABC pathway adherence
in an AF cohort. There were no restrictions based on study design. To be
included, studies needed to compare groups of patients who were either
ABC adherent or non-ABC adherent or which had an intervention that
aimed to improve ABC adherence in one arm of a randomized clinical
trial. Reviews and guidelines with no data were excluded. The first author
screened the available titles and abstracts, and papers which were poten-
tials for inclusion were discussed and agreed with other authors.

Data extraction and synthesis

Data extracted from relevant publications included: first author, year of
publication, number of participants, the proportion of males and females,
mean [standard deviation (SD)])/median [inter-quartile range (IQR)] age,
length of the follow-up period, criteria used for ABC adherence defini-
tions, sample selection criteria, disease outcomes reported, the number
of events in ABC adherent and non-ABC adherent groups, and the cova-
riates adjusted for. The first author completed the data extraction, and
other authors were consulted to resolve any queries. Following extrac-
tion, these data were summarized in tables. The variation in definitions
and criteria included to define A, B and C crtieria precluded any attempts
to combine the results of individual studies in a meta-analysis.

Results

The searches for this review returned 19 studies and after reviewing
the titles and abstracts, 12 studies'* **
included. Reasons for exclusion included: reviews (n=2), guidelines
(n=2), ABC criteria not defined (n= 1), wrong population and no
reference to ABC pathway (n= 1), and wrong outcomes (i.e. costs)
(n=1). The 12 included studies used data from seven different data-

sets. Three datasets were prospectively collected,'"*™"8 two were
19,2122

were reviewed as full-text and

retrospective post hoc analyses of prospectively collected data
and two were registries or electronic health records.'>'*20%3
Characteristics of the included studies are provided in Table 1.
Studies used data from around the world: South Korea (n = 3),'*"%%3
China (n=2),"""® the Middle East (n=2),"*"® Italy (n=1)," Europe
(n=1),*°the USA and Canada (n = 2),>"** and the Balkans (n = 1).">

Sample sizes varied from 603 in the Gulf Survey of Atrial
Fibrillation Events (SAFE) Registry’® to over 260000 in the Korea
National Health Insurance Service database.'® Age varied consider-
ably between studies, ranging from 56.7" to 73.1years."” Two stud-
ies had a difference of over 8years in mean age between ABC
adherent and non-ABC adherent patients.'>'® The proportion of
women included in each study ranged from 37.5%"* to 52.2%."

The follow-up times of six of the studies were relatively short, at
only 1-2 years.”> " Only the studies based on the Korean Nation

Health Insurance Service database'*'*?? and the AFFIRM trial?"?2

followed up patients for >2 years. There was no significant difference
between the results of studies with longer and shorter follow-up.
However, there was no indication that studies had tested that the
risk reduction due to ABC adherence remained constant over time
although they used models that assumed proportional hazards.

Atrial fibrillation was denoted differently, with some studies based
on AF trial cohorts where patients had AF confirmed by >30s AF in
ECG or 24h Hol‘ce}r,15_18 while others relied on an AF diagnosis
recorded in their electronic health records."*'**? Seven studies'*
1416192023 5 luded all available AF patients within their cohorts,
while some only included patients who were already high risk of
2122 \ith some requiring a CHA,DS,-VASc score >2'7"8

for patients to have a specific comorbidity, such as diabetes melli-
1517182122

stroke or

tus.”” Thus, in five of these studies, patients

were eligble for OAC (based on CHA,DS,-VASc score). Five

studies reported on stroke incidence, 14172021

13-17,20-22

eight on all-cause
mortality, two on cardiovascular mor‘tality,zo‘21 five on
bleeding,"*'"*"72%2" one on dementia,”® and three on hospitaliza-
tion.!”?"*2 Composite outcomes considering combinations of these
outcomes were considered in 10 studies.'* %2

The different definitions for the individual components of the ABC

pathway (Figure 1) used in the studies are shown in Table 2.

‘A’—avoid stroke with oral
anticoagulation
All studies required OAC prescription for patients to be based on
stroke risk identified with the CHA,DS,-VASc score. The definition
of a high risk of stroke varied between studies. To meet the criteria
for the ‘A’ component, one study considered OAC optional for
patients with a CHA,DS,-VASc of 1 or 2 for men or women,'? re-
spectively, while others considered that OAC was required in these
patien‘cs.”‘"”zo'23 Five studies only included patients that had a
CHA,DS,-VASc score >1 or >2 for men or women, respectively,
meaning that all patients were eligible for OAC.1>171821.22

Each study defined OAC adherence using different criteria. For
patients receiving warfarin or other vitamin K antagonists (VKAs),
time in therapeutic range (TiTR) was utilized to indicate anticoagula-
tion control by five papers.”’1 22122 Eor three studies,'” " the target
TiTR was >65% and in two others®™*? the target was >70%. TiTR
was not always available; alternatively, prescription days coverage
>80%">"*23 was used.

‘B’—better symptom management

Seven studies defined adherence to the ‘B’ criterion as symptom lev-
els classified as European Heart Rhythm Association (EHRA) classes
—11."21572% Sty dies using the AFFIRM trial data allowed <2 symptoms
from their own list>"?* The studies based on the Korea National
Health Insurance Service database did not have data on symptoms,
therefore the authors used the criteria of <5 outpatient visits per

yearas a proxy.' >3

‘C’—cardiovascular and co-morbidity

management
Each study considered a different set of conditions when defining the
‘C’ criteria as shown in Table 2. All studies considered hypertension
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‘A’ Avoid stroke
Optimize stroke

prevention

The Atrial Fibrillation
Better Care (ABC)
pathway | gre

‘B’ Better symptom
management
Treat symptoms

‘C’ Cardiovascular and

other comorbidities
Manage risk factors

Birmingham 3-step

Patient-centered and symptom-
directed decisions on rate versus to pat

rhythm control

Step 1
Identify low-risk patients

Step 2

Dffer stroke prevention
ts with one or
more risk factors for
stroke

Assess bleeding risk

Manage hypertension, heart on OAC (either a VKA

failure, diabetes vith well-managed TTR or a

cardiac ischemia, and sleep NOAC)

apne

Lifestyle changes: obesity
reduction, regular exercise, and
reduction of alcohol and
stimulant use

Patient psychological morbidity
Consider patient values and

preferences

Figure | Flowchart of the steps in the ABC pathway. Adapted from Ref.'® ABC, Atrial Fibrillation Better Care; OAC, oral anticoagulant; NOAC,
non-vitamin K antagonist oral anticoagulant; TTR, time in therapeutic range; VKA, vitamin K antagonist.

although it was defined in multiple ways. Nine studies required blood
pressure (BP) to be controlled at <140/90 mm Hg'*'42°23 although
other cut-offs (e.g. 160/90" or 140/85""®) were used." ™" Two
studies looked for active treatment of hypertension with pharmaco-
logical treatment rather than BP control.'"® Each study looked at a
different selection of other conditions such as diabetes,'>”'*161%2023
heart failure,"* 2 peripheral artery disease,>'%**?* and coronary
artery disease'>"*'¢2%22 these were considered based on drugs
used for prevention and/or treatment. Body mass index with a cut-
off of 30 kg/m? was considered for obesity in three studies.'>**3
There was a wide-range in the proportion of participants assessed
as ABC adherent in the included studies (7.0-43.8%),'>*"?? as shown
in Table 3. Mean age varied among studies depending on the inclusion
criteria. In three studies, those who were ABC adherent were over
10years younger'> "
versely in another study, ABC-adherent patients were over 8 years
older."® In four studies a lower proportion of ABC adherent patients
were women, #2022
women.">"? Hypertension was more prevalent in ABC non-adherent

patients, although this was dependent on definitions.

than those who were not ABC adherent; con-

while in two studies a higher proportion were

Table 4 presents the outcomes in ABC-adherent vs. non-ABC ad-
herent patients within each study. Each study adjusted for a different
set of potential confounders, although age, sex, and diabetes status
were adjusted for in eight of the studies.”>'*'"182023 Dye to

different data availability, both Cox proportional hazards models and
logistic regression were used to estimate the effect of ABC adher-
ence on clinical outcomes. Hazard ratios (HRs) and odds ratios var-
ied due to differing definitions but consistently reported that ABC
pathway adherent care was beneficial for lowering mortality [Figure 2,
n=4 studies, HR 0.35 (95% confidence interval 0.17-0.75), HR 0.57
(0.43-0.78), HR 0.82 (0.78-0.86), and HR 0.93 (0.90-0.97)],'*"+20"
cardiovascular mortality [Supplementary material online, Figure S1,
n =2 studies, HR 0.17 (0.04-0.70) and HR 0.52 (0.35-0.78)],%°*" ma-
jor bleeding [Supplementary material online, Figure S2, n =3 studies,
HR 0.26 (0.08-0.81), HR 0.89 (0.84-0.94), and HR 0.99 (0.95-
1.02)],"*"**" stroke [n=1 study, HR 0.86 (0.83-0.89)),"*"* myocar-
dial infarction [n=1 study, HR 0.76 (0.69-0.83)],"® hospitalization
risk [n=1 study, HR 0.65 (0.53-0.80)],>" and composites of these
outcomes.

Four studies examined how the number of ABC criteria fulfilled
impacted on the outcomes.'*?>>2 The risk of mortality was reduced
by meeting one [n =3 studies, HR 0.70 (0.55-0.90), HR 0.69 (0.42—
1.14), and HR 0.91 (0.88-0.94)], two [n= 3 studies, HR 0.49 (0.35-
0.67), HR 047 (0.29-0.76), and HR 0.86 (0.84-0.89)], and three
[n=3 studies, HR 0.25 (0.12-0.55), HR 0.32 (0.18-0.54), and HR
0.80 (0.77-0.84)] ABC criteria compared with meeting no ABC crite-
ria."*?%2! There was also a risk reduction for cardiovascular mortal-
ity?® and composite outcomes.'*?>2 There was a consistent dose—
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Table 3 Summary of baseline characteristics by ABC adherence status for the selected studies

First author (year) Grouped and N (%) Age, mean * SD Women Hypertension = CHA,DS,-VASc,
overall or median (IQR) (%) (%) mean * SD or
median (IQR)
Prospective
Domek (2020)"® ABC 86 (14.3%) 64.8+£10.8 44 (51.2%) 69 (80.2%) 3.60+£1.27
Non-ABC 517 (85.7%) 632+119 271 (52.4%) 421 (81.4%) 3.70+£1.63
All 603 634+118 315 (52.2%) 490 (81.3%) 3.69+1.58
Gumprecht (2020)' ABC 168 (8.3%) 64.5+£12.0 77 (45.7%) 117 (69.6%) 301+£1.53
Non-ABC 1853 (91.7%) 56.0+£16.7 891 (48.1%) 948 (51.2%) 228+1.79
All 2021 56.7+16.47 968 (47.9%) 1065 (52.7%) 2.34+1.78
Guo (2020) 1year'® mAFA 1646 (49.5%) 67.0£15.0 625 (38.0%) 908 (55.2%) 3(24)
Usual Care 1678 (50.5%) 70.0£12.0 637 (38.0%) 962 (57.3%) 3(24)
All 3324 Not reported 1262 1870 (56.3%) Not reported
Guo (2020) Extension'’ mAFA 1261 (51.0%) 678+154 34.1% 797 (63.2%) 3(24)
Usual Care 1212 (49.0%) 70.1£12.0 42.1% 776 (64.0%) 3(24)
All 2473 Not reported Not reported  Not reported Not reported
Koziel (2020)"? ABC 1013 (43.8%) 49 (41-57) 485 (47.9%) 898 (88.6%) 34+18
Non-ABC 1299 (56.2%) 64 (55-71) 557 (42.9%) 882 (67.9%) 34+£19
All 2712 Not reported Not reported  Not reported Not reported
Retrospective—post hoc
Proietti (2018, 2020)"* ABC 222 (7.0%) 70 (65-75) 60 (27.0%) 141 (63.5%) 3 (2-4)
Non-ABC 2947 (93.0%) 70 (65-76) 1177 (39.9%) 2102 (71.3%) 2 (1-3)
All 3169 70 (65-76) 1237 (39.0%) 2243 (70.8%) 3(24)
Pastori (2019)"° ABC 198 (22.4%) 71.7£9.0 48.2% 85.6% 2.56+1.1
Non-ABC 684 (77.6%) 735+83 38.7% 89.3% 37£15
All 882 73.1£85 40.8% 88.5% 350£1.5
Retrospective—registry or electronic health records
Yoon (2019)™ ABC 31674 (15.5%)  529+122 10129 (32.0%) 5708 (18.0%) 091+1.39
Non-ABC 173168 (84.5%) 64.9+10.8 66778 (38.6%) 139411 (80.5%) 2.97+1.80
All 204842 Not reported Not reported  Not reported Not reported
Proietti (2020) ESC-EHRA?®  ABC 1996 (30.0%) 70 (61-76) 741 (37.1%) 1184 (59.7%) 2.68+1.57;3 (24)
Non-ABC 4650 (70.0%) 69 (61-76) 1926 (41.4%) 2693 (58.5%) 3.07+1.90;3 24)
All 6646 Not reported Not reported  Not reported Not reported
Yang (2020) dementia®® ABC 45994 (20.2%)  68.8+10.2 18016 (39.2%) 2425 (5.3%) 0 (0-1)
Non-ABC 182052 (79.8%) 69.7+11.6 70218 (38.6%) 117688 (64.7%) 2 (1-3)
All 228026 Not reported Not reported  Not reported Not reported
Yang (2020) frailty' ABC 49533 (18.8%) 50 (41,58) 39.4% 7.0% 0 (0-1)
Non-ABC 213454 (81.1%) 65 (56,72) 38.6% 65.5% 2(1-3)
All 262987 Not reported Not reported  Not reported Not reported

ABC, Atrial Fibrillation Better Care; AF, atrial fibrillation; EHRA, European Heart Rhythm Association; ESC, European Society of Cardiology; mAFA, mobile AF-App.

response effect with more ABC-adherent criteria fulfilled translating

. - 14,20-22
into a lower risk for all outcomes.

Discussion

All nine studies that examined the risk of adverse outcomes among
patients adherent to the ABC pathway reported a significant risk re-
duction of adverse events, with only one study showing a non-signifi-
cant result for major bleeding.'® The risks of stroke, mortality,
myocardial infarction, hospitalization, and composites of these

outcomes have all been shown to be lower in patient’s adherent to
the ABC pathway. None of the studies suggested that there was any
negative effect of being adherent to the ABC pathway.

The significant positive effect of ABC pathway adherence was
robust amongst the different datasets. However, there was a rela-
tively large variation in the strength of the risk reduction (e.g. HRs
ranged from 0.35 to 0.93 for mortality), reflecting the differences
between the datasets, and criteria used to denote A, B, and C ad-
herence which may result in differences in the degree of risk re-
duction. Several factors could be driving variation, for example,
some of the studies only included patients with other stroke risk
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Study

Estimate [95% CI]

a) Hazard ratios including Yang 2020 Frailty
Proietti 2018 : - { 0.35[0.17, 0.75]
Proietti 2020 ESC-EHRA — { 0.57 [0.43, 0.78]
Yang 2020 Frailty — 0.95[0.90, 0.97]
b) Hazard ratios including Yoon 2019
Proietti 2018 0.35[0.17, 0.75]
Proietti 2020 ESC-EHRA —_— 0.57 [0.43, 0.78]
Yoon 2019 i 0.82 [0.78, 0.86]
c) Odds Ratios at 1 year
Gumprecht 2020 0.46 [0.25, 0.86]
Proietti 2020 ESC-EHRA — 0.45 [0.34, 0.59]
I | T | |
0 0.25 0.5 0.75 1 1.25

All-cause Mortality

Figure 2 Forest plot depicting hazard ratios (A and B) and odds ratios (C) for ABC adherence vs. non-adherence for all-cause mortality. Yang and
Yoon were analyses from subsets of the same dataset and were included separately in (A) and (B). ABC, Atrial Fibrillation Better Care; EHRA,
European Heart Rhythm Association; ESC, European Society of Cardiology.

factors (e.g. older age or diabetes) and some studies used more
robust definitions for ABC adherence. Seven of the included stud-
ies conducted a retrospective analysis of pre-existing data-
sets.”*1*1923 The various retrospective analyses led to variation
between the studies examined within this review including differen-
ces in the inclusion/exclusion criteria, definitions of ABC-adherence
employed and study design. Lack of appropriate data, such as
TiTR, AF symptoms, and treatment data for each of the criteria of
the ABC pathway included, led to some studies using less compre-

13,1423 than others'12,15—22

hensive definitions

Care is needed when defining the ‘A’, ‘B’, and ‘C’ criteria to be used
in retrospective studies as there is also the potential for healthier
patients to be selected rather than just those who have had ABC ad-
herent management. Not all criteria can be modified quickly after AF
diagnosis and some require patient involvement, such as adherence to
prescriptions, increasing TiTR, and reducing risk factors such as obesity.

All studies only examined if the patient’s care was adherent to the
ABC pathway at baseline. However, risk factors have the potential to
change over time,** especially in patients that were newly diagnosed
with AF at baseline. In studies with longer follow-up, changes from
baseline are more likely. There was a large variation in follow-up
length in the studies in this review, although all but two datasets had
follow-up <2 years."*"**'"23 Although all studies adjusted for the
patient’s age when analysing the risk of adverse outcomes in patients
adherent and non-adherent to the ABC pathway, only one stratified
the results by different age groups.”> The results of this study sug-
gested that there may be a greater risk reduction in older patients,
but the study lacked power for this analysis.

Wagner et al?* first purported the idea of integrated care for
chronic diseases in 1996. The key to integrated care is engaging the

patient in the decision-making process and management of their con-
dition. Also crucial is involving a multidisciplinary team from special-
ists to carers in the success of AF management. These strategies aim
to improve treatment adherence, reduce perceived treatment bur-
den and provide better outcomes for the patient.

While some of the individual components that comprise the
ABC pathway have previously been included in guidelines,*® the
ABC pathway has recently been incorporated into the 2020 ESC
guidelines for the management of AF,? bringing these together in
an easy to follow structure. This review adds to the evidence sup-
porting the inclusion of the ABC pathway in AF guidelines and im-
plementation in practice to improve patient outcomes. The
heterogeneity of the retrospective cohorts and the ABC pathway
assessments based on available data and outcomes are intrinsic to
the particular studies; this could be avoided by prospective stud-
ies. The mAFA-Il cluster randomized trial compared usual care
against app-based mobile health (mHealth) intervention based on
the ABC pathway'® and showed a risk reduction for those using
the app-based care of 61% for a composite outcome of stroke/
thromboembolism, all-cause mortality, and re-hospitalization and a
risk reduction of 68% for re-hospitalization.

The long-term mAFA-Il cohort showed high adherence and persis-
tence of use, and maintenance of improved clinical outcomes with
ABC pathway adherent management."”

Strengths and limitations

This review has summarized all available studies that have examined
the impact of ABC adherent vs. non-ABC adherent treatment in AF
patients, showing a consistent clinically significant reduction in the
risk of adverse outcomes for patients whose treatment is adherent
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to the ABC pathway. However, variation between the studies in-
cluded in this review raises questions over the precise magnitude of
the benefit of adherence to the ABC pathway in a general AF popula-
tion using ideal definitions of ABC adherence. This variation in defini-
tions and criteria included also precluded any attempts to combine
the results of individual studies in a meta-analysis.

Conclusion

All studies consistently showed statistically significant reductions in
the risk of stroke, myocardial infarction, and mortality among those
with treatment adherent to the ABC pathway. The ABC pathway
provides a simple decision-making framework to enable consistent
equitable care from clinicians in both primary and secondary/tertiary
care. Further research examining the impact of ABC pathway imple-
mentation in prospective cohorts where consistent inclusion criteria
and definitions of ‘A’, ‘B’, and ‘C’ adherent care can be used is needed.

Supplementary material

Supplementary material is available at Europace online.

Conflict of interest: D.S. and RK.-D. declared no conflict of inter-
est. S.L.H. received investigator-initiated funding from Bristol-Myers
Squibb. G.YH.L is a consultant for Bayer/Janssen, BMS/Pfizer,
Boehringer Ingelheim, Verseon, and Daiichi-Sankyo; speaker for
BMS/Pfizer, Boehringer Ingelheim, and Daiichi-Sankyo; and no fees
are directly received personally. D.A.L. received investigator-initiated
educational grants from Bristol-Myers Squibb (BMS), has been a
speaker for Boehringer Ingeheim and BMS/Pfizer, and has consulted
for BMS, Bayer, Boehringer Ingelheim, and Daiichi-Sankyo.

References

. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor
for stroke: the Framingham Study. Stroke 1991;22:983-8.

Fauchier L, Villejoubert O, Clementy N, Bernard A, Pierre B, Angoulvant D et al.
Causes of death and influencing factors in patients with atrial fibrillation. Am |
Med 2016;129:1278-87.

. Hindricks G, Potpara T, Dagres N et al. 2020 ESC Guidelines for the diagnosis
and management of atrial fibrillation developed in collaboration with the
European Association of Cardio-Thoracic Surgery (EACTS). Eur Heart | 2021;42:
373-498.

Kirchhof P. The future of atrial fibrillation management: integrated care and strat-
ified therapy. Lancet 2017;390:1873-87.

. Kotecha D, Breithardt G, Camm AJ, Lip GYH, Schotten U, Ahlsson A et al.
Integrating new approaches to atrial fibrillation management: the 6th AFNET/
EHRA Consensus Conference. Europace 2018;20:395-407.

Carter L, Gardner M, Magee K et al. An integrated management approach to
atrial fibrillation. | Am Heart Assoc 2016;5:€002850.

Hendriks JML, de Wit R, Crijns HJGM, Vrijhoef HJM, Prins MH, Pisters R et al.
Nurse-led care vs. usual care for patients with atrial fibrillation: results of a ran-

N

N

w

>

]

o

~

domized trial of integrated chronic care vs. routine clinical care in ambulatory

patients with atrial fibrillation. Eur Heart | 2012;33:26929.

Stewart S, Ball J, Horowitz |D, Marwick TH, Mahadevan G, Wong C et al.

Standard versus atrial fibrillation-specific management strategy (SAFETY) to re-

duce recurrent admission and prolong survival: pragmatic, multicentre, rando-

mised controlled trial. Lancet 2015;385:775-84.

. Gallagher C, Elliott AD, Wong CX, Rangnekar G, Middeldorp ME, Mahajan R et
al. Integrated care in atrial fibrillation: a systematic review and meta-analysis.
Heart 2017;103:1947-53.

10. Lip GYH. The ABC pathway: an integrated approach to improve AF manage-

ment. Nat Rev Cardiol 2017;14:627-8.

®

Ned

20.

2

=

22.

2

w

24.

25.

26.

27.

28.

29.

30.

3

=

. Lip G, Freedman B, De Caterina R, Potpara TS. Stroke prevention in atrial fibril-

lation: past, present and future. Comparing the guidelines and practical decision-
making. Thromb Haemost 2017;117:1230-9.

Koziet M, Simovic S, Pavlovic N, Kocijancic A, Paparisto V, Music L et al
Adherence to the ABC (Atrial fibrillation Better Care) pathway in the Balkan re-
gion: the BALKAN-AF survey. Pol Arch Intern Med 2020;130:187-95.

. Yang P-S, Sung J-H, Jang E, Yu HT, Kim T-H, Lip GYH et al. Application of the

simple atrial fibrillation better care pathway for integrated care management in
frail patients with atrial fibrillation: a nationwide cohort study. | Arrhythmia 2020;
36:668-77.

Yoon M, Yang P-S, Jang E, Yu HT, Kim T-H, Uhm J-S et al. Improved population-
based clinical outcomes of patients with atrial fibrillation by compliance with the
simple ABC (Atrial Fibrillation Better Care) pathway for integrated care manage-
ment: a Nationwide Cohort Study. Thromb Haemost 2019;119:1695-703.

. Domek M, Gumprecht J, Li YG et al. Compliance of atrial fibrillation treatment

with the ABC pathway in patients with concomitant diabetes mellitus in the
Middle East based on the Gulf SAFE registry. Eur | Clin Invest 2020;e13385.

. Gumprecht J, Domek M, Proietti M et al. Compliance of atrial fibrillation treat-

ment with the Atrial Fibrillation Better Care (ABC) pathway improves the clinical
outcomes in the middle east population: a report from the Gulf Survey of Atrial
Fibrillation Events (SAFE) Registry. | Clin Med 2020;9: 1286.

Guo Y, Guo J, Shi X et al. Mobile health technology-supported atrial fibrillation
screening and integrated care: a report from the mAFA-Il trial Long-term
Extension Cohort. Eur | Intern Med 2020;82:105-11.

. Guo Y, Lane DA, Wang L, Zhang H, Wang H, Zhang W et al. Mobile health tech-

nology to improve care for patients with atrial fibrillation. | Am Coll Cardiol 2020;
75:1523-34.

. Pastori D, Pignatelli P, Menichelli D, Violi F, Lip GYH. Integrated care manage-

ment of patients with atrial fibrillation and risk of cardiovascular events. Mayo
Clin Proc 2019;94:1261-7.

Proietti M, Lip GYH, Laroche C et al. Relation of outcomes to ABC (Atrial
Fibrillation Better Care) pathway adherent care in European patients with atrial
fibrillation: an analysis from the ESC-EHRA EORP Atrial Fibrillation General
Long-Term (AFGen LT) Registry. Europace 2021;23:174-83.

. Proietti M, Romiti GF, Olshansky B, Lane DA, Lip GYH. Improved outcomes by

integrated care of anticoagulated patients with atrial fibrillation using the simple
ABC (Atrial Fibrillation Better Care) pathway. Am | Med 2018;131:
1359-1366.e1356.

Proietti M, Romiti GF, Olshansky B, Lane DA, Lip GYH. Comprehensive manage-
ment with the ABC (Atrial Fibrillation Better Care) pathway in clinically complex
patients with atrial fibrillation: a post hoc ancillary analysis from the AFFIRM
Trial. ] Am Heart Assoc 2020;9:e014932.

. Yang PS, Sung JH, Jang E et al. The effect of integrated care management on de-

mentia in atrial fibrillation. | Clin Med 2020;9: 1696.

Chang T-Y, Lip GYH, Chen S-A, Chao T-F. Importance of risk reassessment in
patients with atrial fibrillation in guidelines: assessing risk as a dynamic process.
Can ] Cardiol 2019;35:611-8.

Wagner EH, Austin BT, Von Korff M. Organizing care for patients with chronic
illness. Milbank Q 1996;74:511-44.

Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, ESC Scientific
Document Group et al. 2016 ESC Guidelines for the management of atrial
fibrillation developed in collaboration with EACTS. Eur Heart | 2016;37:
2893-962.

Williams B, Mancia G. Ten commandments of the 2018 ESC/ESH HTN
Guidelines on hypertension in adults. Eur Heart | 2018;39:3007-8.

Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS et al,; ESC
Scientific Document Group. 2016 ESC Guidelines for the diagnosis and treat-
ment of acute and chronic heart failure: the Task Force for the diagnosis and
treatment of acute and chronic heart failure of the European Society of
Cardiology (ESC) Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC. Eur Heart | 2016;37:2129-200.

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C
et al; ESC Scientific Document Group. 2019 ESC Guidelines for the diagno-
sis and management of chronic coronary syndromes. Eur Heart | 2020;41:
407-77.

Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado V et al; ESC
Scientific Document Group. 2019 ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration with the EASD. Eur Heart |
2020;41:255-323.

. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL et al; ESC

Scientific Document Group. 2016 European Guidelines on cardiovascular disease
prevention in clinical practice: the Sixth Joint Task Force of the European Society
of Cardiology and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies and by invited
experts) Developed with the special contribution of the European Association

220z Asenuer g0 uo 1senb Aq 8258629/1 LS 1/01L/SZ/o10nie/eoedoina/woo dno-olwspese//:sdny WwoJj papeojumoq


https://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euab092#supplementary-data

ABC pathway 1527

for Cardiovascular Prevention & Rehabilitation (EACPR). Eur Heart | 2016;37: 2012: the Task Force for the Diagnosis and Treatment of Acute and Chronic
2315-81. Heart Failure 2012 of the European Society of Cardiology. Developed in collabo-
32. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Béhm M et al; Task ration with the Heart Failure Association (HFA) of the ESC. Eur Heart | 2012;33:
Force for the Management of Arterial Hypertension of the European Society of 1787-847.
Hypertension and the European Society of Cardiology. 2013 ESH/ESC Practice 34. Ryden L, Grant PJ, Anker SD et al. ESC Guidelines on diabetes, pre-diabetes, and
Guidelines for the management of arterial hypertension. Blood Press 2014;23: cardiovascular diseases developed in collaboration with the EASD: the Task
3-16. Force on diabetes, pre-diabetes, and cardiovascular diseases of the European
33. McMurray JJ, Adamopoulos S, Anker SD, Auricchio A, Béhm M, Dickstein K et al. Society of Cardiology (ESC) and developed in collaboration with the European
ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure Association for the Study of Diabetes (EASD). Eur Heart | 2013;34:3035-87.
EP CASE EXPRESS doi:10.1093/europace/euab210

Online publish-ahead-of-print 3 September 2021

Prompt recognition and successful aspiration of a left atrial thrombus under
intracardiac echocardiography guidance during radiofrequency catheter
ablation for atrial tachycardia

Reina Tonegawa-Kuiji (®) , Kenichiro Yamagata (®) ¥, Sho Suzuki (®) , Yuichiro Miyazaki (©) , Nobuhiko Ueda (?) ,
and Kengo Kusano

Division of Arrhythmia and Electrophysiology, Department of Cardiovascular Medicine, National Cerebral and Cardiovascular Center, 6-1, Kishibe-Shimmachi, Suita,
Osaka 564-8565, Japan

* Corresponding author. Tel: +81 6 6170 1070. E-mail address: look.cardiology@gmail.com

Thrombus formation is a risk associated with radiofre- , . =
quency ablation (RFA), despite using adequate antico- A Before = Splratlon B Aﬂ:er aéblraﬁon
agulants. We present a case of an 80-year-old woman
with persistent atrial tachycardia who underwent
catheter ablation, during which continuous intracar- Sheath
diac echocardiography (ICE)-based monitoring of the
ablation site revealed an RFA-related thrombus.

We approached to the left atrium (LA) via trans-
septal approach, and ablation catheter (ThermoCool
SmartTouch Surround Flow®) was inserted via the
Agillis® sheath, which was continuously flushed with
heparinized saline. Left atrial activation mapping
revealed a mitral-isthmus-dependent flutter; there-
fore, we planned pulmonary vein and posterior wall (PVWV) isolation followed by mitral isthmus linear ablation. During linear ablation across
the LA PW (30 W; contact force, 10-20g; and ablation index, 350), ICE (CARTO SOUND®) detected a mobile thrombus at the PW’s
centre. The activated clotting time was maintained >350 intraoperatively. The thrombus was successfully aspirated using the Agillis®
advanced to the LA PW under ICE guidance (Figure, Supplementary material online, Video). ICE confirmed complete thrombus removal. At
follow-up, no transient ischaemic attack or stroke was noted; the hypercoagulable workup was unremarkable.

.

This case highlights the importance of a thorough ICE-based intraoperative investigation of thrombus formation.
The full-length version of this report can be viewed at: https://www.escardio.org/Education/E-Learning/Clinical-cases/Electrophysiology.

Supplementary material is available at Europace online.

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author(s) 2021. For permissions, please email: journals.permissions@oup.com.
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