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One of the most important objectives in the treatnaé atrial fibrillation (AF) is the safe and
effective prevention of thromboembolic stroke. Alhjor society AF guidelines expend
substantial energy on the provision of clear recematations for the use of oral anticoagulants in
stroke prevention. Because oral anticoagulants increase bleedikgtheir use is generally not
recommended for patients at the lowest risk fark&ty with the logical (but not really proven)
assumption that the potential risks outweigh thagye such individuals. By far the most widely
used system for estimating stroke risk in AF is@#A,DS,-VASc score, which provides 1

point each focCongestive heart failuréjypertensionDiabetesVascular disease (1 point each if
present; O if absent) ar@x category (1 if female, O if male); 2 points for pristroke/transient
ischemic attack (TIA)/embolic event; 1 point fdge 65-74 and 2 points for aggb? The
Canadian Cardiovascular Society (CCS) uses a simitassomewhat different system, often
called “CHADS-65", with anticoagulation recommendedany of the classical CHADSisk
factors (congestive heart failure, hypertensioabdies and stroke/TIA/embolism) or for
age=652 This system was introduced in 285d first referred to as “CHADS-65" in the 2016

CCS AF Guidelines Update.

For the lowest-risk patients, none of the majolietees recommend oral anticoagulation. For
high-risk patients, there is similar congruity amgail societies in recommending oral
anticoagulation. The greatest differences amondaiines occurs for patients with low but not
lowest risk. For patients with one CHBAS,-VASc factor (besides sex category, which is now
accepted to constitute a risk modifier, rather thaisk factor per sé)the European Society of
Cardiology (ESC) and the 2019 focused update oAtherican Heart Association/American

College of Cardiology/Heart Rhythm Society 2019 d&lines recommend that oral
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anticoagulation may be considerétiThe CCS recommends anticoagulation for#geand any
of the CHADS factors, but not for vascular disease alone (CHABSessentially CHADS,

without vascular disease or female s&X).

In this issue of th€anadian Journal of Cardiology, Glowicki et al report the results of a
systematic approach to examining the thromboemioigkcprofile in patients with one additional
CHA,DS,-VAScC risk factor (beyond seX)They systematically measured important
prothrombotic indices in AF patients, comparing itegults in 52 patients with a CHBS,-

VASc score of 0 in men or 1 in women with thosd 18 individuals with a CHADS,-VASCc

score of 1 in men or 2 in women. The measuresiiegtexamined include plasma clot
permeability (K), clot lysis time (CLT) and endogenous thrombingmtial (ETP), along with a
range of plasma biomarkers including van Willebraridctor (VWF) and plasminogen-activator
inhibitor-1 (PAI-1). Ks is a measure of fibrin clot structure. Lower valueflect more compact
fibrin clots, and are associated with increasedafdoth major bleeding and stroke/THACLT
quantifies the resistance of clots to breakdowthéblood, with longer CLT being associated
with cardiovascular disease and risk factofSTP is an index of the thrombin-generating ability
resulting from the balance between coagulation-pitdrg and -inhibiting factors in the blodd.
Thus, greater thrombotic risk is associated withelovalues of Kand higher values of CLT and

ETP.

Glowicki et al find an increased thrombogenic deoiin patients with a single non-sex
CHA;DS,-VASC score risk factor (i.e. score of 1 in mer2an women) - they have smaller

values of K and larger values of CLT and ETP, as well as eses in the thrombotic biomarkers
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VWF and PAI-1, compared to those with lower GIB&,-VASc scores. They then go on to
examine individual CHADS,-VaSc risk factors to determine their specific tielaship with
thrombotic risk. Of the CHADS,-VASc factors, in the optimized multivariate moadaly age
65-74 was a significant determinant of all thrombaotdices: 65-74-year olds displayed smaller
Ksand larger CLT and ETP values than younger indizisl Of the other risk factors,
hypertension and heart failure patients had lowgaril higher CLT values than those without;
neither were significantly associated with ETP. &dar disease, diabetes and sex were not
significant determinants of any of the thrombofidices in the multivariate model. When each
factor was considered alone, patients with diabedelslower K values than those without, but
there were no differences in any of the variabdegHose with versus without vascular disease,

or for males versus females.

These findings suggest that patients with GBEI8,-VASc score of 1 in men or 2 in women have
increased values of all thrombotic indices compaoetiose at low risk, consistent with the
notion that the CHADS,-VASc score is a good measure of thrombogenic pialeén AF

patients. On the other hand, they do not suggssiaficant prothrombotic predisposition in
patients with vascular disease or female sex, vamiphasizing the important thrombotic risk
associated with age 65-74. These results evok€lt#DS-65 approach of the CCS, including
age 65-74 years as a key determinant of thrombskavhile de-emphasizing sex and vascular

disease.

Stroke risk estimation algorithms and guidelinestie based on hard clinical outcome data that
require large clinical trials and database analysetson thrombogenic indices (even though

these have been well studied in AENevertheless, the associations between the thriienbo
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measures data in the Glowicki study and the compsra stroke-risk prediction algorithms are
striking. A recent study analyzing extensive restridm clinical trials suggested that biomarker
data have the potential to improve stroke risk joteah,* although the added value of
considering biomarkers is less clear for “real-wathta”™ The results of the Glowicki report
raise the interesting possibility that direct measuwof prothrombotic indices might be useful in

further refining and defining the risk of thrombdealic events in AF patients.

Current stroke risk stratification schemes do nolude all stroke risk factors and are meant to be
reductionist, aiding clinical and practical decisimaking on whether or not oral anticoagulation
is indicated. Thus, the default position is taeoBtroke prevention unless patients are at truly
low risk, and the recent 2018 CHEST guidelines mroend initial focus on identifying “low

risk” patients first rather than our current obgmssvith identifying high risk patients, whether
clinically or with biomarkerg® Both CHADS,-VASc and CHADS-65 are useful in this regard.
The Glowicki study provides results for meaningfulbbmbotic indices in a substantial (albeit
moderate) number of patients that are consistethttwe higher-risk identification of individuals
with a single non-sex CHM®S,-VASCc score risk factor. Their findings point teetdominant role

of age 65-74 in this characterization and failderitify a contribution of vascular disease or sex

to prothrombotic profile, thus providing supportthe approach of CHADS-65.

Supported by the Canadian Institutes of Health &ebeand the Heart and Stroke Foundation of

Canada.

No disclosures.



Nattel 6

REFERENCES

. Andrade JG, Macle L, Nattel S, Verma A, Cairns dn@mporary Atrial Fibrillation
Management: A Comparison of the Current AHA/ACC/HRES, and ESC Guidelines.
Can J Cardiol. 2017 Aug;33(8):965-976.

. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HREfining clinical

risk stratification for predicting stroke and thrbaembolism in atrial fibrillation using

a novel risk factor-based approach: the euro Isemvey on atrial fibrillation. Chest. 2010
Feb;137(2):263-72.

. Andrade JG, Verma A, Mitchell LB, Parkash R, Lelldh Atzema C, Healey JS, Bell A,
Cairns J, Connolly S, Cox J, Dorian P, Gladston&BMurtry MS, Nair GM, Pilote L,
Sarrazin JF, Sharma M, Skanes A, Talajic M, Tsangefrma S, Wyse DG, Nattel S,
Macle L; CCS Atrial Fibrillation Guidelines Commnett. 2018 Focused Update of the
Canadian Cardiovascular Society Guidelines folMa@agement of Atrial Fibrillation.
Can J Cardiol. 2018 Nov;34(11):1371-1392.

. Verma A, Cairns JA, Mitchell LB, Macle L, Stiell |[&ladstone D, McMurtry MS,
Connolly S, Cox JL, Dorian P, Ivers N, Leblanc Kati¢l S, Healey JS; CCS Atrial
Fibrillation Guidelines Committee. 2014 focused afjgdof the Canadian Cardiovascular
Society Guidelines for the management of atriailféagion. Can J

Cardiol. 2014 Oct;30(10):1114-30.

. Macle L, Cairns J, Leblanc K, Tsang T, Skanes A (g Healey JS, Bell A, Pilote

L, Andrade JG, Mitchell LB, Atzema C, GladstoneSharma M, Verma S, Connolly S,
Dorian P, Parkash R, Talajic M, Nattel S, VermaC& S Atrial

Fibrillation Guidelines Committee. 2016 Focused &bpdof the Canadian Cardiovascular
Society Guidelines for the Management of Atrialrifition. Can J Cardiol. 2016
Oct;32(10):1170-1185.

. Nielsen PB, Skjgth F, Overvad TF, Larsen TB, LipksY¥emale Sex Is a Risk Modifier
Rather Than a Risk Factor for Stroke in Atrial Hlation: Should We Use a CHBS,-

VA Score Rather Than CH®S,-VASc? Circulation. 2018 Feb 20;137(8):832-840.

. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar@asadei B, Castella M, Diener
HC, Heidbuchel H, Hendriks J, Hindricks G, Man@iS, Oldgren J, Popescu BA,
Schotten U, Van Putte B, Vardas P; ESC Scientibcunent Group.

2016 ESC Guidelines for the management of atiwailfation developed in collaboration
with EACTS. Eur Heart J. 2016 Oct 7;37(38):2893296

. January CT, Wann LS, Calkins H, Chen LY, CigarBaQleveland JC Jr, Ellinor PT,
Ezekowitz MD, Field ME, Furie KL, Heidenreich PA,uvtay KT, Shea JB, Tracy CM,
Yancy CW. 2019 AHA/ACC/HRS Focused Update of the

2014 AHA/ACC/HRS Guideline for the Management ofi&ats With Atrial Fibrillation:
A Report of the American College of Cardiology/Amsan Heart Association Task Force
on Clinical Practice Guidelines and the Heart Riwy®ociety. J Am Coll Cardiol. 2019
Jan 21. pii: S0735-1097(19)30209-8.

. Glowicki B, Matusik PT, Plens K, Undas A. Prothrootib state in atrial fibrillation
patients with 1 additional risk factor of the CHA3D-VASc score (beyond sex). Can J
Cardiol (article commented on).

10. Drabik L, Wotkow P, Undas A. Fibrin clot permeatyilas

a predictor of stroke and bleeding in anticoagadgatients with atrial fibrillation. Stroke.
2017 Oct;48(10):2716-2722.



Nattel 7

11. de Lange Z, Pieters M, Jerling JC, Kruger A, Rijk2C. Plasma clot lysis time and
its association with cardiovascular risk factorblack Africans. PLoS One.
2012;7(11):e48881.

12. Tripodi A. Detection of procoagulant imbalance.

Modified endogenous thrombin potential with reseltpressed as ratio of values with-to-
without thrombomodulin. Thromb Haemost. 2017 May13,(5):830-836.

13. Khan AA, Lip GYH. The prothrombotic state in atridrillation: pathophysiological
and management implications. Cardiovasc Res. 2819;115(1):31-45.

14. Hijazi Z, Lindback J, Alexander JH, Hanna M, H@ldHylek EM, Lopes RD, Oldgren J,
Siegbahn A, Stewart RA, White HD, Granger CB, WatileL; ARISTOTLE and
STABILITY Investigators. The ABC (age, biomarkectinical history) stroke risk score:
a biomarker-based risk score for predicting striokatrial fibrillation. Eur Heart J. 2016
May 21;37(20):1582-90.

15. Rivera-Caravaca JM, Roldan V, Esteve-Pastor MAd&aM, Vicente V, Lip GYH,
Marin F. Long-Term Stroke Risk Prediction in PatseWith Atrial Fibrillation:
Comparison of the ABC-Stroke and CHZAS,-VASc Scores. J Am Heart Assoc. 2017 Jul
20;6(7). pii: e006490.

16. Lip GYH, Banerjee A, Boriani G, Chiang CE, FargpFReedman B, Lane DA, Ruff CT,
Turakhia M, Werring D, Patel S, Moores L. Antithrbatic Therapy for Atrial
Fibrillation: CHEST Guideline and Expert Panel RepG@hest. 2018 Nov;154(5):1121-
1201.



