Journal of

%

Clinical Medicine

Article

Antithrombotic Management and Long-Term Outcomes
of Patients with Atrial Fibrillation. Insights from CRAFT Trial

Pawel Balsam %, Piotr Lodzinski *, Monika Gawatko **, Leszek Kraj 2, Andrzej Sliwczyr’tski 3,
Cezary Maciejewski !, Bartosz Krzowski !, Agata Tyminska ?, Krzysztof Ozieranski !, Marcin Grabowski ?,
Janusz Bednarski 4 and Grzegorz Opolski !

Citation: Balsam, P.; Lodzinski, P.;
Gawatko, M.; Kraj, L.; éliwczyr’lski,
A.; Maciejewski, C.; Krzowski, B.;
Tyminska, A.; Ozieranski, K.;
Grabowski, M.; et al. Antithrombotic
Management and Long-Term Out-
comes of Patients with Atrial Fibril-
lation. Insights from CRAFT Trial. J.
Clin. Med. 2021, 10, 1780.
https://doi.org/10.3390/jcm10081780

Academic Editor: Francois Roubille

Received: 7 March 2021
Accepted: 15 April 2021
Published: 19 April 2021

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and insti-

tutional affiliations.

Copyright: © 2021 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (http://crea-

tivecommons.org/licenses/by/4.0/).

1 1st Department of Cardiology, Medical University of Warsaw, 02-091 Warsaw, Poland;
pawel.balsam@wum.edu.pl (P.B.); piotr.lodzinski@wum.edu.pl (P.L.); cmaciejewski6@gmail.com (C.M.);
bartekkrzowski@gmail.com (B.K.); tyminska.agata@gmail.com (A.T.);
krzysztof.ozieranski@gmail.com (K.O.); marcin.grabowski@wum.edu.pl (M.G.);
grzegorz.opolski@ewum.edu.pl (G.O.)

2 Department of Oncology, Medical University of Warsaw, 02-091 Warsaw, Poland; leszekkraj@gmail.com

3 Satellite Campus in Warsaw, University of Humanities and Economics in £.6dz, 90-212 L.6dz, Poland;
andrzej.sliwczynski.ahe@gmail.com

4 Cardiology Unit, St. John Paul II Western Hospital, 05-825 Grodzisk Mazowiecki, Poland;

januszbednarski4@gmail.com

Correspondence: mgawalko@wum.edu.pl; Tel.: +48-22-599-29-58

* Authors with equal contributions.

Abstract: Background: We aimed to compare long-term outcomes in Polish patients with atrial fi-
brillation (AF) according to oral anticoagulation (OAC) type and to evaluate the predictive value of
common thromboembolic and bleeding risk scores. Methods: Data from the CRAFT trial
(NCT02987062) were included. The primary study endpoint was major adverse event (MAE; all-
cause death, thromboembolic and hemorrhagic event) during the mean four-year follow-up period.
Results: Out of 2983 patients with available follow-up data, 1686 (56%) were prescribed with vita-
min K antagonist (VKA), 891 (30%) with rivaroxaban and 406 (14%) with dabigatran. Predominance
of elderly and female patients with previous history of thromboembolic and hemorrhagic events
was observed within rivaroxaban (vs. other OAC) group. Higher rate of MAEs and its components
was observed in patients on VKA followed by rivaroxaban as compared to patients on dabigatran
(43% vs. 42% vs. 31%, p < 0.01). After group matching based on clinical characteristics, higher risk
of hemorrhagic events in VKA (vs. dabigatran) and rivaroxaban (vs. dabigatran) group were ob-
served. The available thromboembolic (CHA2DS2-VASs, ATRIA, R=CHADS:) and bleeding (HAS-
BLED, ATRIA, ORBIT) risk scores showed poor prediction value. Conclusions: Despite no differ-
ence in the thromboembolic event rate, treatment with VKA and rivaroxaban was associated with
a significant increase in the risk of hemorrhagic events.

Keywords: anticoagulation; arrhythmia; dabigatran; rivaroxaban; risk scores

1. Introduction

Oral anticoagulation (OAC) therapy can prevent the majority of ischemic strokes in
patients with atrial fibrillation (AF) and can prolong life [1]. The net clinical benefit is
almost universal, with the exception of patients at very low stroke risk, and OAC should
therefore be used in most patients with AF [1]. Long-term OAC with a vitamin K antago-
nists (VKAs) or non-VKA OACs (NOACsS) [2] conveys benefits in AF patients who sur-
vived a stroke with slightly better outcomes, mainly driven by fewer intracranial hemor-
rhages and hemorrhagic strokes [2]. Persistence to NOAC therapy is generally higher than
to VKA, being facilitated by a better pharmacokinetic profile of NOACs. A recent meta-
analysis showed similar reduction in ischemic stroke within patients treated with NOACs
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as compared to those on VKAs. Although, there was observed a significant reduction in
intracranial hemorrhage among patients treated with NOACs as compared to those on
VKAs, simultaneous increase in gastrointestinal bleeding was observed among patients
on NOAC (vs. VKA) treatment [3]. Recent studies underlined also heterogeneity of NOAC
group according to their impact on ischemic and hemorrhagic events. Significantly higher
risk of major bleeding is reported for rivaroxaban than with dabigatran therapy, as was
all-cause mortality and gastrointestinal bleeding with similar rate of stroke or systemic
embolic events in those subgroups [4].

Therefore, the aim of the study was to compare long-term outcomes in Polish patients
with AF according to OAC type (VKA vs. rivaroxaban vs. dabigatran). Moreover, we eval-
uated the predictive value of common thromboembolic and bleeding risk scores.

2. Materials and Methods
2.1. Study Population

This retrospective observational cohort study included data from the MultiCenter
expeRience in AFib patients Treated with oral anticoagulation (CRAFT; NCT02987062).
Details about the study design and main results have been reported elsewhere [5]. Briefly,
CRAFT included patients aged >18 years, with AF, hospitalized between 2011-2016 at two
academic and district hospitals. Due to retrospective character of the study, the approval
of a local ethics committee and patient provided written informed consent were waived.

2.2. Primary and Secondary Endpoints

Primary endpoint was assigned as major adverse events (MAEs) defined as all-cause
death, thromboembolic events and hemorrhagic events during follow up period of mean
four years. The secondary endpoint was defined as component of primary endpoint. Data
of long-term outcomes were obtained from Polish National Health Fund that gathers data
about medical services that it finances, e.g., exact dates of provision, voivodeship, setting
(emergency department, hospital, family medicine, outpatient clinic), primary diagnosis
(International Classification of Disease—10 codes; each medical service has 1 primary di-
agnosis assigned), procedures (International Classification of Disease—9 codes). Ischemic
events consist of diagnosis codes for: ischemic stroke (different locations), transient is-
chemic attack and peripheral thromboembolism (different locations). Bleeding events in-
clude gastrointestinal, intracranial and other locations of bleeding related codes. Table S1
presents list of the codes applied in the study.

2.3. Assessment of Bleeding Risk Scores

The HAS-BLED score was calculated by adding 1 point for each of the following fac-
tors: hypertension (uncontrolled blood pressure, systolic blood pressure > 160 mm Hg),
abnormal renal function (dialysis, transplant, creatinine >2.26 mg/dL), abnormal liver
function (cirrhosis, bilirubin > 2x normal, aspartate/alanine transaminase/alkaline phos-
phatase > 3x normal), previous stroke, history and/or predisposition to bleeding, labile
international normalized ratio (time in therapeutic range < 55%; depending on local prac-
tices, fixed doses of VKA), age > 65 years, concomitant drugs (antiplatelet agents, non-
steroidal anti-inflammatory drugs), alcohol overconsumption (>8 drinks/week). A HAS-
BLED score of 0-2 was categorized as “low risk”, and a HAS-BLED >3 was categorized as
“high risk”.

The ATRIA bleeding score was calculated using the following risk factors: anemia
(hemoglobin < 13 g/dL in men and <12 g/dL in women) (3 points), severe renal disease
(estimated glomerular filtration rate (¢GFR) < 30 mL/min/1.73 m2) (3 points), age > 75 years
(2 points), prior bleeding, and hypertension. An ATRIA score of 0-3 is defined as “low
risk”, a score of 4 is defined as “intermediate risk”, and a score 5 is defined as “high risk”.

The ORBIT score was calculated as follows: age > 75 years (1 point), renal dysfunction
(eGFR < 60 mL/min/1.73 m?) (1 point), treatment with any antiplatelet (1 point), clinical
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history for bleeding and the presence of anemia (2 point). An ORBIT score of 0-2 was “low
risk”, a score of 3 was “intermediate risk”, and a score > 4 was “high risk”.
Punctation for individual score is presented in Table 1.

Table 1. Thromboembolic and bleeding risk scores. a All patients were given a value of 0 for the proteinuria risk factor in
the present study. Abbreviations: eGFR, estimated glomerular filtration rate; INR, international normalized ratio; NSAIDs,
nonsteroidal anti-inflammatory drugs; TIA, transient ischemic attack.

Thromboembolic Risk Scores Bleeding Risk Scores
Variable CHA2DS2-VASe TRIA (thromboem- ) i sy maspLep  ATRIA Gleeding ppy
bolic risk) risk)
Heart failure 1 1 1
Hypertension 1 1 1 1 1
Age > 85 years ’ 6 or 9 (if stroke) 1 By 1
Age 75-84 years 5 or 7 (if stroke) 1
Age 65-74 years 1 3 or 7 (if stroke)
Diabetes mellitus 1 1 1
Ischemic stroke/TIA 2 8 2 1
Vascular disease 1
Female sex 1 1
eGFR < 60 mL/min/1.73 m? 2 1
eGFR < 45 mL/min/1.73 m? 1
eGFR < 30 mL/min/1.73 m? 1 3
Liver impairment 1
Labile INR 1
Excess alcohol usage 1
Drugs (antiplatelet drugs, 1
NSAIDs)
Antiplatelet drugs 1
Prior bleeding 1 1 2
Low hemoglobin 2
Results
Low risk 0 0-5 0 0-1 0-3 0-2
Intermediate risk 1 6 1 2 4 3
High risk 2-9 7-14 2 2-8 3-9 5-10 4-7

2.4. Assessment of Thromboembolic Risk Scores

The CHA2DS-V A:Sc score was calculated by adding 1 point for each of the following
factors: congestive heart failure, hypertension, age 65-74, diabetes mellitus, vascular dis-
ease, female sex; and 2 points for age > 75 and ischemic stroke/transient ischemic attack.

The R2CHADS: score was calculated by adding 2 points for renal dysfunction (eGFR
< 60 mL/min/1.73 m?2) and ischemic stroke and/or transient ischemic attack (TIA); and 1
point for each of the following factors: congestive heart failure, hypertension, age > 75 and
diabetes mellitus.

For CHA2DS-V A2Sc and R2CHADS:;, scores patients with 0 point were defined as be-
ing in the low-risk category and patients with 1 point were at intermediated risk, while
patients with >2 points were in the high-risk stratum.

The ATRIA thromboembolic risk score was calculated by adding 1 point for each of
the following factors: female sex, diabetes mellitus, congestive heart failure, hypertension
and renal dysfunction (eGFR < 45 mL/min/1.73 m?) and by adding 0-9 points depending
on the specific score weighting of patients age according to the presence or absence of
prior ischemic stroke. We did not have data about proteinuria, so the maximum score of
the ATRIA thromboembolic risk score will be 14 points. Patients with <5 points were de-
fined as low-risk category and patients with 6 points were at intermediated risk, while
patients with >7 points were in the high-risk stratum.

Punctation for individual score is presented in Table 1.
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2.5. Statistical Analysis

All continuous variables were tested for normality with the Shapiro-Wilk test. Vari-
ables with normal distribution were expressed as mean + standard deviation. Nonpara-
metric variables were expressed as median interquartile range and categorical variables
as counts with percentages. Fisher’s exact test (two group comparison) or Chi-square test
(three or more group comparison) were used to compare categorical variables. Differences
in continuous parameters were compared using Mann—Whitney U test (two group com-
parison) and Kruskal-Wallis test (three groups comparison).

To adjust for potential confounding due to baseline imbalances in study covariates
while preserving sample size, we used propensity score matching [6]. With this method,
the propensity score (dabigatran or rivaroxaban treatment given baseline characteristics)
was used to generate patient-specific stabilized weights that control for covariate imbal-
ances. Covariate balance between the weighted cohorts was assessed using standardized
mean differences. A standardized difference of 0.05 or less indicates a negligible difference
between groups. The distributions of propensity scores and stabilized weights were in-
spected for outliers. All analyses (expect Table 2) were based on propensity score match-
ing-adjusted cohorts and therefore accounted for potential confounding by baseline fac-
tors. Weighted Cox proportional hazards regression with robust estimation was used to
estimate time-to-primary endpoint event in rivaroxaban compared with dabigatran (ref-
erence), VKA compared with dabigatran (reference) and VKA compared with rivaroxa-
ban (reference) cohorts. All significance was determined using 95% confidence intervals
and 2-tailed p values (p <0.05). Weighted Kaplan—-Meier analysis was used to establish the
relation of type of OAC (dabigatran vs. rivaroxaban, VKA vs. rivaroxaban, VKA vs.
dabigatran) to MAE and its components, and differences in adverse events were analyzed
using the log-rank test.

Table 2. Baseline characteristics.

. . _ Dabigatran VKA
Variable Rivaroxaban (1 = 891) (11 = 406) (11 = 1686) p-Value
Demographics
Age, years, median (IQR) 74 (65-81) 69 (62-78) 68 (61-78) <0.01
Females, 1 (%) 420 (47%) 166 (41%) 638 (38%) <0.01
Atrial Fibrillation Type, n (%)
467 (56%) 208 (53%) 822 (51%)
Paroxysmal n =831 1 =391 n=1622 0.02
. . 8 (1.0%) 10 (2.6%) 81 (5.0%)
Long-standing persistent =831 =301 = 1622 <0.01
. 99 (12%) 78 (20%) 203 (13%)
Persistent =831 =391 = 1622 <0.01
257 (31%) 95 (24%) 516 (32%)
Permanent n =831 n =391 n-1622 U
Comorbidities, n (%)
i o 149 (37%) 655 (39%)
Heart failure 381 (43%) = 404 = 1683 0.07
. 689 (77%) o 1348 (80%)
Hypertension 1 = 890 326 (80%) = 1683 0.24
Coronary artery disease 447 (15%) 150 (39%) 759 (45%) <0.01
. . 274 (31%) 94 (23%) 486 (29%)
Diabetes mellitus =887 = 405 W= 1678 0.02
157 (18% 14% 208 (12%
History of TEs 57 (18%) 58 (14%) 08 (12%) <0.01

n=_3889 n =404 n=1682
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History of HEs 98 (11%) 30 (7.4%) 113 (6.7%) <0.01
114 (13%) 28 (6.9%) 142 (8.4%)
COPD 1 =890 n =405 n=1683 OO
123 (5.4%) 49 (17%) 329 (23%)
CKD n=>576 n=285 n = 1409 0.07
. o 32 (7.9%) 76 (4.5%)
Smoking 57 (6.4%) 1= 405 1w =1677 0.01
Device therapy (PM, ICD, CRT) 237 (27%) 84 (21%) 456 (27%) 0.03
Laboratory Parameters
. . 14 (13-15) 14 (13-15) 14 (13-15)
Hemoglobin, g/dL, median (IQR) =574 =285 1 = 1399 <0.01
_ 205 (172-242) 210 (174-248) 202 (166-237)
3
Platelet count (thousand/mm?3, median (IQR)) =574 =285 = 1403 0.01
. 3 (0.4%) 0 (0%) 3 (0.3%);
< 2 % .
eGFR < 14 (mL/min/1.73 m2), n (%) = 831 =353 we 1174 <0.01
. 18 (2.2%) 3 (0.9%) 56 (4.8%)
— 2 00 .
eGFR 15-29 (mL/min/1.73 m2), n (%) =831 =353 0= 1174 <0.01
. 178 (21%) 67 (19%) 312 (27%)
2 oO .
eGFR 3049 (mL/min/1.73 m?), n (%) = 831 0= 353 w1174 <0.01
. 632 (76%) 283 (80%) 803 (68%)
2> 2 % .
eGFR > 50 (mL/min/1.73 m2), n (%) =831 1 =353 0= 1174 <0.01
Thromboembolic and Bleeding Scores
CHA:2DS:-VASc score, median (IQR) 4 (3-5) 3 (2-5) 3 (2-5) <0.01
HAS-BLED score, median (IQR) 2 (1-3) 2 (1-2) 2 (1-2) 0.06
Other medications, n (%)
Antiplatelet drugs 94 (11%) 34 (8.4%) 307 (18%) <0.01
478 (83%) 230 (81%) 1199 (85%)
Beta-blockers =576 =285 1 = 1409 0.13
) 162 (28%) 68 (24%) 294 (21%)
Calcium channel blockers =576 1= 285 = 1409 <0.01
. . o 74 (18%) 274 (16%)
Antiarrhythmic drugs 163 (18%) = 405 = 1684 0.35
o 457 (79%) 225 (79%) 1186 (83%)
RAS inhibitors =576 =285 = 1410 0.12
. 397 (69%) 172 (60%) 970 (69%)
Statins n=>576 n =285 n=1410 0.02
Long Term Outcomes, n (%)
MAEs 373 (42%) 126 (31%) 729 (43%) <0.01
All-cause death 250 (28%) 89 (22%) 489 (29%) 0.02
TEs 92 (10%) 30 (7.4%) 151 (9.0%) 0.22
HEs 128 (14%) 33 (8.1%) 284 (17%) <0.01

Number provided in italic indicates the total number of patients available for that variable. Abbreviations: CKD, chronic
kidney disease; COPD, chronic obstructive pulmonary disease; CRT, cardiac resynchronization therapy; eGFR, estimated
glomerular filtration rate; HEs, hemorrhagic events; ICD, implantable cardioverter defibrillator; IQR, interquartile range;
MAE, major adverse events; PM, pacemaker; RAS, renin-angiotensin system; TEs, thromboembolic events; VKA, vitamin

K antagonist.

Subgroup-specific adjusted hazard ratios with 95% CI (confidence interval) analyses
were performed for all out-comes in categories defined by age, sex, heart failure, hyper-
tension, coronary artery disease, diabetes, chronic kidney disease, HAS-BLED score and

reduced dose (in case of NOAC comparison).
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Evaluation of thromboembolic and bleeding risk prediction scores for patients pre-
senting with thromboembolic and hemorrhagic events was performed utilizing the re-
ceiver operating characteristic (ROC) curve. Area under the curve (AUC) of 0.5 suggested
no discrimination (ability to diagnose patients with and without of the condition base on
the test), 0.5 to 0.7 was considered poor discrimination, 0.7 to 0.8 was considered accepta-
ble, 0.8 to 0.9 was considered excellent, and more than 0.9 was considered outstanding [7].

Statistical significance was assumed at a 5% level. For database management and sta-
tistical analysis, we used SAS 14.1 (SAS Institute Inc., Cary, NC, USA).

3. Results
3.1. Study Population

Out of entire cohort of 3528 patients included in the CRAFT study, follow-up data
from Polish National Health Fund was available for 3307 individuals. Out of them 2983
patients had indications for chronic anticoagulation treatment for AF in accordance with
2016 European Society of Cardiology guidelines for AF management [1] (the rest of the
cohort had transient indications for anticoagulation, e.g., before and after cardioversion/
ablation). Among them, 1686 (56%) were prescribed with VKA, 891 (30%) with rivaroxa-
ban and 406 (14%) with dabigatran.

3.2. Baseline Characteristics

Before propensity score matching, there were differences in demographics, comor-
bidity rate, and prior use of antiplatelet drugs, and calcium channel blockers between
OAC groups. Patients on rivaroxaban were older, with higher predominance of female,
and ischemic and hemorrhagic events compared to VKA and dabigatran groups. VKA-
treated patients had more often chronic kidney disease, hence lower levels of kidney func-
tion parameters and hemoglobin concentrations (Table 2). After propensity score match-
ing, the cohorts were well balanced across all covariates (Tables S2-54).

3.3. Follow Up Outcomes Regarding OAC Type

During follow-up, there were 1128 (41%) primary outcome events including 828
(28%) deaths, 273 (9.2%) thromboembolic events and 445 (15%) hemorrhagic events. Be-
fore propensity score matching, patients treated with rivaroxaban experienced, similar to
VKA group but more than dabigatran group, MAE (42% vs. 43% vs. 31%; p < 0.01) includ-
ing all-cause death (28% vs. 29% vs. 22%; p < 0.01). The higher rate of hemorrhagic events
was observed in VKA as compared to rivaroxaban and dabigatran groups (17% vs. 14%
and 8.1%, p < 0.01). No statistically significant difference according to thromboembolic
events were observed within rivaroxaban, dabigatran and VKA groups (10% vs. 7.4% vs.
9.0%, p = 0.22) (Table 2).

After propensity score matching, statistically nonsignificant difference in MAE and
its components was observed between OAC groups (Figure 1), expect statistically signifi-
cant increase in hemorrhagic events in case of VKA (vs. dabigatran) and rivaroxaban (vs.
dabigatran) (Figure S1).
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MAJOR ADVERSE EVENTS Subgroup Dl . HR (95% CI)
e
10 ; Ovell o o L GG 10y 0y
+Censored Age
e
_ <65 276 (34%) 1.079 (0.625 - 1.865), p = 0.79
Log m=00 6574 230 (28%) . 0.789 (0.477 - 1.303), p = 0.35
; 306 (38%) - 1318 (0.957 - 1.816),
08 rivaroxaban
Male 472 (58%) N 0.899 (0.652 — 1.240), p = 0.52
= Female 340 (42%) - 1503 (1.037 - 2.179), 03
3 06 Heart failure
- Yes 278 (34%) . 1333 (0.954 - 1.863),
g dabigatran No 534 (66%) * 1.043 (0.738 — 1.47:
= = Hypertension=7 === =0 = 222
- Yes 650 (80%) —a— 0.913 (0.688 ~1.212), p=0.53
S 04 No 162 (20%) —_— 1.987 (1.241 - 3.183), p < 0.01
I Coronary artery disease
Yes 304 37%) T 1277 (0914 - 1.784), p = 0.15
is No 508 (63%) —— 1.024 (0.724 - 1.448),
Yes 202 (25%) —.— 0.892 (0.597 - 1.334),
. 610 (75%) o 1.171 (0.868 - 1.582),
'~ Chronickidney disease [T T TTTTTTTTTTTTTTTTT oot oo P
00 b 251 @1%) S 1.355 (0.894 - 2.053), p =
0 406 351 267 118 35 5 0 No 561 (69%) —— 0.996 (0.741 - 1.340),
1 406 345 259 118 30 B 11 "THaAs T g p P e e e o b v e e open v e e e e e
- ~ T HASQBLED g 651 (80%) P 1.118 (0.834 - 1.500),
0 500 100 1500 2000 2500 3000 i 161 20%) - 1.075 (0.706 — 1.636), p = 0.74
time (days) 00 05 10 15 20 25 30 35 40
«— favours rivaroxaban favours dabigatran —
(a) (b)
Subgroup Number (%) HR (95% CI)
MAJOR ADVERSE EVENTS
Overall 812 (100%) T 1.195 (0.946 - 1.509), p = 0.13
e = | o - e s s e
+Censored Age
" e g
_ <65 269 (33%) 1.428 (0.851 - 2.396), p = 0.18
Logrank p=0.134 6574 251 (31%) € = = 1379 (0.898 - 2.118), p=0.14
292 (36% —— - -
08 dabigatran .___§7f____________(__> ___________________________ g e
Sex
N 477 (59%) . [ 0.970 (0.713 - 1.319), p= 0.85
5 B _ -
z Female 335 (41%) 1595 (1.109 - 2.295), p = 0.01
3 b e S e oo e b s v e e s e (o s e e e b e e g g s
3 0 Heaf;::'lme 288 (35%) o T 1.193 (0.855 - 1.665), p = 0.30
5 —_— 0
< L e B bl il s
-g 04 Hyp;:mo" 652 (80%) - 1.159 (0.888 - 1.513), p=0.28
) —_ - =
a . ow e e bt il |
C“'?;:y artery disease 48 (40%) — 1222 (0.888 - 1.684), p = 0.22
02 . 484 (60%) — 1.106 (0.785 - 1.559), p = 0.56
D"‘:Z:S o 194 (24%) — 0.962 (0.644 - 1.437), p = 0.85
N 618 (76%) —— 1.293 (0.970-1.723), p=0.08
00 B e e e T e
ot| asa - - i i & . C‘“‘;m Kddney disease 1 290y — 0,972 (0.621 - 1.521), p = 0.90
1| 408 331 274 187 80 31 0 N 576 (71%) —e— 1267 (0962 - 1.668), p = 0.09
0 500 1000 1500 2000 2500 3000 HAS-BBLED score € 0% e 1290 (0971 - 1715), p=0.08
<
time (days) . 174 (21%) e R 0.886 (0.589 - 1.334), p = 0.56
0.0 05 1.0 15 20 25 3
« favours VKA favours dabigatran —
(O] (d)
Subgrou Number (% HR (95% CI)
MAJOR ADVERSE EVENTS i )
10 L Ovenll .. Zey 0 AT g 0
+Censored Age 1
il <65 422 (24%) 1 1.339 (0.926 - 1.938), p = 0.12
Log rank p=0.880 6574 547 (30%) - 1.073 (0.819 - 1.406), p = 0.61
4 ——
08 rivaroxaban | | ____ 2 ________¢ slaae%)  ________
939 (53%) o b 1.061 (0.874 — 1.280), p = 0.55
2 843 (47%) " 0.960 (0.784 - 1.177), p = 0.70
® oe 0 KA. - Il FFeReiee s B R e iRl
% 746 (42%)
o 1036 (58%)
T
z 1,096 (0.932 - 1.288), p = 0.27
04 1395 (78%)
5 No 387 (22%) = 0.790 (0.594 - 1.049), p=0.10
e = NN || N @ s e
Coronary artery disease
Yesry . 898 (50%) il [P 0,910 (0.760 ~ 1.090), p = 031
02 No 884 (50%) B 1,100 (0.880 - 1.375), p = 040
Diabetes mellitus
Yes 545 (31%) rE. 1,015 (0.807 - 1.275), p = 0.90
. 1237 (69%) o 1,021 (0.855 - 1.219), p = 0.82
L B e T T
Chronic kidney disease
o | esi " b 194 8% :‘l— 1,062 (0.826 — 1.366), p = 0.64
1 891 149 No 1288 (72%) o 1.001 (0.845 - 1.185), p = 0.99
0 1000 2000 3000 HAZBLED o o —— 1.047 (0877~ 1.251), p = 0.61
time (days) - 509 (29%) —— 0.844 (0.672 - 1.061), p = 0.15
0 05 10 15 2/
«— favours VKA favours rivaroxxaban —
(e) (f)

Figure 1. Kaplan-Meier analysis of time-to- major adverse events (left side, (a), (c), (e)) and subgroup-specific hazard ratios
with 95% confidence intervals for major adverse events (right side, (b), (d), (f)) in patients treated with dabigatran vs.
rivaroxaban (upper panel, (a), (b)) dabigatran vs. VKA (middle panel, (c), (d)) rivaroxaban vs. VKA (lower panel, (e), (f))
after propensity score matching. Abbreviations: CAD, coronary artery disease; CI, confidence interval; CKD, chronic kid-
ney disease; DM, diabetes mellitus; HF, heart failure; HR, hazard ratio; HT, hypertension; VKA, vitamin K antagonist.

Hazard ratios were generally consistent among subgroups (Figure 1) with a few ex-
ceptions. For thromboembolic and hemorrhagic events, the increased risk with rivaroxa-
ban treatment (vs. dabigatran) was observed in patients aged 75 or more. Coronary artery
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disease, no hypertension and no diabetes status as well use of standard doses favored
dabigatran (vs. rivaroxaban) against hemorrhagic events. The increased risk of thrombo-
embolic events was observed in VKA (vs. dabigatran) in female and elderly patients,
whereas age of less than 75 favored dabigatran (vs. VKA) against hemorrhagic events.
Significant differences were observed within subgroups while comparing VKA and
dabigatran (Figure S1).

3.4. Reduced and Standard Doses of NOACs

Reduced (vs. standard) doses of NOAC were consistently associated with higher rate
of MAE including all-cause death and hemorrhagic events (Table 3). Moreover, reduced
(vs. standard) dose of rivaroxaban was associated with higher risk of thromboembolic
events. Noteworthy, 66% of both patients treated with reduced dabigatran and reduced
rivaroxaban doses had recommended indications for dose reduction, whereas 12% of pa-
tients on standard dabigatran and 7.0% of patients on standard rivaroxaban despite rec-
ommended indications for dose reduction, received full doses (Table S5). Rivaroxaban-
treated patients with incorrect dose prescription had higher risk of all-cause death as com-
pared to those with correct dose prescription (Table S6).

Table 3. Analysis of time-to- thromboembolic and hemorrhagic events for patients hospitalized in rivaroxaban standard
and reduced doses (A) dabigatran standard and reduced doses (B) dabigatran standard and rivaroxaban standard doses
(C) dabigatran reduced and rivaroxaban reduced doses (D) treatment group after propensity score matching (n = 406).

Major Adverse Event All-Cause Death Thromboembolic Hemorrhagic
Events Events
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
(A) Dabigatran Standard and Reduced Doses
. _ 2.242 3.044 2.340 1.757
Rivaroxaban reduced (1 =131) (1.608-3.125) (1.973-4.697) (1.180-4.637) (1.020-3.026)
Rivaroxaban standard (n = 275) reference reference reference reference
(B) Rivaroxaban Standard and Reduced Doses
. B 2.793 4.716 0.737 2.034
Dabigatran reduced (n =177) (1.935-4.032) (2.887-7.703) (0.345-1.576) (1.019-4.060)
Dabigatran standard (1 = 229) reference reference reference reference
(C) Dabigatran Standard and Rivaroxaban Standard Doses
1.428 1.377 0.680 1.922
Ri ban standard (n =27
ivaroxaban standard (1 =275) (0.985-2.071) (0.807-2.350) (0.356-1.298) (1.026-3.602)
Dabigatran standard (1 = 229) reference reference reference reference
(D) Dabigatran Reduced and Rivaroxaban Reduced Doses
1.131 0.898 2.149 1.606
Ri =131
varoxaban reduced (1 =131) 5 6171 567) (0.616-1.310) (0.975-4.737) (0.869-2.969)
Dabigatran reduced (n =177) reference reference reference reference

Abbreviations: CI, confidence interval; HR, hazard ratio.

3.5. Thromboembolic and Bleeding Risk Scores

All bleeding and thromboembolic risk prediction scores demonstrated poor predic-
tive ability for corresponding outcomes, although the HAS-BLED and ATRIA thrombo-
embolic scores performed better than the other risk scores (Figure 2). Interestingly,
HASBLED score had better prediction accuracy for thromboembolic events than
CHA2DS2-VASc score in AF patients (Figure S2).
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Figure 2. Predictive value of thromboembolic and bleeding risk scores. Abbreviations: ROC, receiver operating characteristic.

4. Discussion

The CRAFT study provides important data on the actual clinical practice of AF treat-
ment among patients treated in Polish academic and district hospitals. The major findings
of this study are as follows. First, in weighted OAC populations, despite no difference in
the thromboembolic event rate, treatment with VKA and rivaroxaban was associated with
a significant increase in the risk of hemorrhagic events. Second, the reduced (vs. standard)
doses of rivaroxaban were associated with higher rate of thromboembolic events and re-
duced (vs. standard) doses of both dabigatran and rivaroxaban were associated with
higher risk of hemorrhagic evens. Finally, the available thromboembolic and bleeding risk
scores performed poor prediction value.

Before propensity score matching, the rate of MAE within the rivaroxaban group,
comparable to VKA and higher than the dabigatran group, could be explained by a much
older group of people burdened with higher index of previous thromboembolic and hem-
orrhagic events within the rivaroxaban group. It is also justified by the fact that, after pro-
pensity score matching, all of the OAC groups did not vary according to long-term out-
comes, except higher rate of hemorrhagic events in the VKA (vs. dabigatran) and rivarox-
aban (vs. dabigatran) group. Our results are consistent with the available literature. For
the prevention of ischemic stroke, the NOACs had similar efficacy to VKA, which itself is
very effective in this regard and reduces ischemic stroke by two-thirds compared with
placebo [8]. NOAC:s are also associated with a significant reduction in all cause-mortality
compared with VKA [3]. However, after group adjustment based on baseline characteris-
tics, significance lost its statistical value. Our results are in accordance with studies com-
paring rivaroxaban and dabigatran. In study by Graham et al., treatment with rivaroxaban
was associated with statistically significant increase in intracranial hemorrhage and major
extracranial bleeding with similar rate of thromboembolic events [9]. The study by Yao et
al. [10] presented rivaroxaban and dabigatran equal to VKA in ischemic events prevention
and decreased risk of bleeding for dabigatran and equal for rivaroxaban. ARISTOPHA-
NES study [11], the largest observational study to date that included 400,000 patients eval-
uating NOACs and VKA. In this study all NOACs were associated with lower ischemic
risk than VKA and lower risk of major bleeding except for rivaroxaban which was associ-
ated with higher rate of major bleeding than VKA. No significant differences between
dabigatran and rivaroxaban were noted in terms of ischemic events, however, dabigatran
had significantly reduced risk of bleeding in comparison to rivaroxaban. The possible ex-
planation of this phenomena is rivaroxaban pharmacokinetics and dosing regimen. The
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half-life of rivaroxaban is 5-9 h in young and 11-13 h in older population and in other
indications rivaroxaban regimen is twice daily. One of the explanations of higher bleeding
rate is the peak plasma concentration of rivaroxaban within first hours. This data seems
to be consistent with real world data published by Graham at al.[9] and Larsen at
al.[12]Hernandez et. al. [13] also reported lower ischemic risk for all NOACs, higher bleed-
ing risk for rivaroxaban than VKA as well as than dabigatran. In this propensity matched
cohort in the study from Lip et al. [14], dabigatran and apixaban but not rivaroxaban re-
duced risk of severe bleeding comparing to VKA. However, there was no significant dif-
ference regarding bleeding risk between dabigatran and rivaroxaban. Other studies sug-
gested that stroke risk might be even higher with rivaroxaban use but with no difference
in bleeding risks between those two NOACs [15]. This highlights the importance of head-
to-head studies when evaluating comparative effectiveness of competing therapies. Our
results need to be confirmed by findings from NOAC randomized control trials which are
expected to be released in the upcoming years including Comparison of Efficacy and
Safety Among Dabigatran, Rivaroxaban, and Apixaban in Non-Valvular Atrial Fibrilla-
tion (NCT02666157) and The Danish Non-Vitamin K Antagonist Oral Anticoagulation
Study: A Cluster Randomized Study Comparing Safety and Efficacy of Edoxaban, Apix-
aban, Rivaroxaban and Dabigatran for Oral Anticoagulation in Atrial Fibrillation (DAN-
NOAC-AF; NCT03129490).

The reduced (vs. standard) doses of rivaroxaban were associated with higher rate of
thromboembolic events and reduced (vs. standard) doses of both dabigatran and rivarox-
aban were associated with higher risk of hemorrhagic events. It is in line with the recent
meta-analysis by Wang et al., that reported an elevated risk of thromboembolic and hem-
orrhagic events within patients eligible for reduced dose NOACs. NOACs, when appro-
priately dose-adjusted, had an improved benefit-harm profile compared with VKA [16].
Potential explanation of this mechanism is the fact that patients prescribed reduced dose
of NOAC have lower creatinine clearance and renal function in this group is less stable.
Therefore, even short periods of dehydration may result in glomerular filtration deterio-
ration thus adverse response to OAC[17].

Various bleeding and thromboembolic risk prediction schemes have been utilized in
patients with AF to assess bleeding risk. So far there is no consensus as to which score is
the most appropriate. Our results according to poor prediction value of thromboembolic
(CHA2DS2-VASc, ATRIA (thromboembolic), R2CHADS2) and bleeding (HASBLED,
ATRIA (haemorrhagic), ORBIT) are in line with available data [18,19]. Although guide-
lines recommend using CHA2DS2-VASc scale in stroke risk assessment it is a kind of com-
promise between simplicity and practicality against precision. More complex clinical
scores (ATRIA) improve stroke risk prediction especially in patients initially classified as
a low risk and those with a single non-sex CHA2DS2>-V ASc risk factor. In a study by Abu-
muaileq et al., the CHA2DS2-V ASc score had a better association with thromboembolic
events than R2ZCHADS?2 and ATRIA (thromboembolic) risk scores in the non-anticoagu-
lated cohort [19], which could explain its low predictive value in our cohort of anticoagu-
lated patients. Interestingly, even the HAS-BLED score had better prediction accuracy for
thromboembolic events than the CHA2DS2-VASc score in AF patients, which is in accord-
ance with a previous study by Roldan et al. [20]. This might reflect the need for future
studies with large cohorts of patients for further validation of the available risk scores to
improve actual prediction model in anticoagulated AF patients.

Limitations of the Study

This retrospective study has several limitations. Firstly, it was not a nationwide reg-
istry with a truly representative cohort of AF patients and only inpatients were included
in the registry. Secondly, long-term outcomes were based on ICD (implantable cardio-
verter defibrillator) codes without further adjudication using precise clinical criteria or
further validation against healthcare providers” medical records. Some publications sug-
gest that utilization of billing codes in assessment of clinical events may overestimate their
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incidence rate [21]. We tried to minimize such risk in two ways. We limited the analysis
only to hospital and emergency department affairs. Furthermore, we compared outcomes
within groups by means of the same methodology therefore even if some overestimation
cannot be ruled out, this does not affect the validity of conclusion about difference of out-
comes between groups analyzed. Thirdly, our registry is limited by the fact that it depends
on the data obtained from cardiology departments only. Fourthly, we are limited by in-
formation regarding anticoagulation changes during long term follow-up. Finally, due to
the small number of patients on apixaban and no availability of edoxaban in Poland, they
were not included into the analysis.

5. Conclusions

Despite no difference in the thromboembolic event rate between OACs, treatment
with VKA and rivaroxaban was associated with a significant increase in the risk of hem-
orrhagic events in propensity matched cohorts. Our findings highlight the importance of
prescribing reduced dose NOACs for indicated patient populations.

Supplementary Materials: The following are available online at www.mdpi.com/2077-
0383/10/8/1780/s1, Figure S1. Kaplan-Meier analysis of time-to-events (left side) and subgroup-spe-
cific hazard ratios with 95% confidence intervals for events (right side) in patients treated with
dabigatran vs rivaroxaban (upper panel) dabigatran vs. VKA (middle panel) rivaroxaban vs. VKA
(lower panel) after propensity score matching, Figure S2. Thromboembolic and bleeding risk scores
and their predictive value. Table S1. Analyzed ICD-10 codes, Table S2. Comparison of rivaroxaban
and dabigatran treatment groups after propensity score matching, Table S3. Comparison of vitamin
K antagonist and dabigatran treatment groups after propensity score matching, Table S4. Compar-
ison of rivaroxaban and vitamin K antagonist treatment groups after propensity score matching,
Table S5. Distribution of direct oral anticoagulants according the recommendation for patients re-
ceiving reduced (A) and standard (B) dosing, Table S6. Analysis of time-to-major adverse events,
all-cause death, thromboembolic and hemorrhagic events for patients treated with appropriate and
inappropriate reduced and/or standard NOAC doses.
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