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Background: It remains uncertain whether patients with atrial fibrillation (AF) requiring long-
term oral anticoagulation (OAC) and with stable coronary artery disease (CAD) should receive
antiplatelet therapy (APT) in addition to OAC.

Hypothesis: APT in addition to OAC would be more effective than OAC alone in preventing
ischaemic events in such patients.

Methods: In the international REduction of Atherothrombosis for Continued Health (REACH)
Registry including 68 236 outpatients with or at risk for atherothrombosis, we identified 2347
patients with stable CAD and AF receiving vitamin K antagonists (VKA). Using propensity score
matching, patients treated with VKA (n = 1481) were compared with those receiving VKA +
APT at inclusion (n = 866). The primary outcome was major adverse cardiovascular events
(MACE) at 4 years (cardiovascular death, myocardial infarction, or stroke). Secondary outcomes
were all-cause death and bleeding leading to hospitalization and transfusion.

Results: Patients receiving VKA only were older (74 vs 72 years, P < 0.01), had less diabetes
(37% vs 42%, P = 0.02), and less frequent history of percutaneous coronary intervention
(28.7% vs 43.9%, P < 0.01). The mean CHA,DS,-VaSc score was 4.9 in the VKA group vs 4.7
in the VKA + APT group (P < 0.01). After propensity score matching, the rate of MACE was
similar between groups: hazard ratio = 1.01 (0.77-1.33) (P = 0.94), whereas bleeding tended to
be more frequent in the VKA + APT group: odds ratio = 1.87 (0.99-3.50) (P = 0.051).
Conclusions: In this observational analysis, the use of APT in addition to OAC in patients with
stable CAD and AF was not associated with lower risk of ischemic events but possibly with
higher bleeding rates. Randomized trials are necessary to determine the optimal long-term
antithrombotic strategy.
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1 | INTRODUCTION

Stable coronary artery disease (CAD) is frequent, with an incidence
exceeding 10% in elderly patients above 65 years of age.! In these
patients, indications for long-term oral anticoagulation (OAC) are fre-
quent and mostly represented by atrial fibrillation (AF), the incidence of
which also strongly increases with age? In recent large registries,
patients with AF represented 10% or more of all patients with stable
CAD.3" Conversely, CAD is present in 25% to 35% of the patients with
AF 8710 patients with CAD and AF are at high-risk of both ischemic and
bleeding events, and their management is a frequent concern in clinical
practice.>~” For example, in the Suivi d'une cohorte de patients CORO-
nariens stables en région NORd-pas-de-Calais (CORONOR) registry, the
rate of major adverse cardiovascular events (MACE) (eg, composite of
cardiovascular death, MI, and stroke) was 3 times higher that in stable
CAD patients without AF, at approximately 6.5% per year, and bleeding
(Bleeding Academic Research Consortium (BARC) 23) was also 4.7 times
higher at approximately 2.5% per year.

Antithrombotic treatment of stable CAD outpatients is currently life-
long single antiplatelet therapy (APT).! However, in patients with stable
CAD and AF, the optimal antithrombotic regimen is still unknown. Given
their high risk, identifying the optimal long-term antithrombotic regimen
in these patients is critical.}*~*® These patients have in theory an indica-
tion to continue both a single APT and OAC, using either a vitamin K
antagonist (VKA) or a direct oral anticoagulant, but European Society of
Cardiology guidelines recommend the use of OAC alone in stable patients
(ie, more than 12 months after percutaneous coronary intervention [PCI]
or acute coronary syndromes).2%% Monotherapy using OAC is therefore
the recommended lifelong treatment in this particular situation. However,
there are little data to document the ischemic and bleeding risks of each
strategy, using either OAC alone or combining OAC with APT.1015

Using the REduction of Atherothrombosis for Continued Health
(REACH) registry, a large international, multiregional, observational
cohort of stable patients with or at risk of atherothrombosis, we
explored the profile and propensity-adjusted outcomes of patients
with stable CAD and AF receiving a VKA alone or with APT.

2 | METHODS

2.1 | Population of the REACH Registry

This study was conducted using data from the REACH registry. The
REACH design and methods have been previously published in

detail. 14~ The study design was approved by local ethics board, and
participants provided their written consent to participate. Briefly, the
REACH registry is a large, prospective, international cohort of stable
outpatients ages 245 years with either established atherothrombotic
disease (CAD, peripheral artery disease and/or cerebrovascular dis-
ease [secondary prevention cohort]) or 23 risks factors of developing
atherothrombosis (primary prevention cohort). Patients were enrolled
between 2003 and 2004. Among all patients enrolled (n = 68 236), a
total of 65 531 patients (96%) had follow-up data available for pri-
mary outcomes.

The present analysis was restricted to patients with both stable
CAD and AF at inclusion (n = 4767). We then further focused on
patients under VKA at inclusion and with APT status available
(n = 2347). Patients receiving VKA alone (n = 1481) were compared
with those on a combination of VKA and APT (n = 866). The flow-
chart for the present analysis is displayed in Figure 1.

22 |

Patients were categorized at enrollment based on the presence or

Definition of AF and OAC

absence of AF.** If physicians could not confirm whether patients had
history of AF, patients were classified as “unknown” and were subse-
quently not considered for the present analysis. OAC was represented
by VKA in all cases. Direct oral anticoagulants were not available at the
time of the study initiation and during the 4-year follow-up.

2.3 | Outcomes

Outcomes and their definitions in the REACH registry have been previ-
ously described.'®172° The primary outcome in the present study was
major adverse cardiovascular events (MACE): a composite of cardio-
vascular death, myocardial infarction (Ml), or stroke. Secondary out-
comes included all-cause death, cardiovascular death, MI, stroke and
bleeding (defined by bleeding leading to hospitalization and also requir-
ing transfusion, as previously published).?2%?! Outcomes were recorded
by participating physicians and were not adjudicated, although stroke

required documentation by a neurologist or hospital medical records.

2.4 | Statistical analysis

Continuous variables are expressed as mean =+ standard deviation.
Categorical variables are presented as absolute numbers and

percentages.
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Total REACH population
n=68236 patients

Exclusion of
primary outcomes (n=2705)

without follow-up data for

Patients with follow-up data available
n=65531 patients

Exclusion of

without CAD at baseline (n=26621)
Exclusion of patients without AF or unknown AF status (n=34143)

Patients with CAD and AF at baseline
N=4767 patients

baseline (n=2417)
Exclusion of pati with

Exclusion of patients without VKA or unknown VKA status at

APT status at baseline

(n=3)

Patients on VKA at baseline
n=2347 patients

N

Patients on VKA only Patients on VKA+APT
n=1481 patients n=866 patients

Baseline characteristics and factors associated with APT use on
top of VKA in the overall population of the present study were com-
pared by using the X2 test for categorical variables and the Student
unpaired t test for continuous variables, as appropriate.

For the primary outcome (MACE), all-cause death and each com-
ponent of the primary outcome (cardiovascular death, Ml, and stroke),
cumulative event rates were estimated using the Kaplan-Meier
method and compared between groups by the log-rank test. Cox pro-
portional hazard model were conducted to calculate hazard ratios
(HRs) and 95% confidence intervals (Cls). The proportional hazards
assumption was tested visually using Kaplan-Meier curves. Because
the dates of bleeding were not recorded in the database, this particu-
lar outcome was analyzed using logistic regression.

To account for differences in key characteristics according to
APT use at baseline (Table 1), we calculated a propensity score,
including as covariates age, sex, hypertension, diabetes mellitus, cur-
rent smoker status, obesity, dyslipidemia, heart failure, history of PCI,
history of M, history of transient ischemic attack (TIA) or stroke, his-
tory of peripheral artery disease, f-blocker use, statin use, and insulin
use. Then, using propensity scoring, patients with APT use were
matched 1-to-1 with patients without APT, using a SAS macro®?
implementing a matching algorithm based on 8-to-1 digit matching
(ratio of 1:1 without replacement), to obtain groups with similar base-
line characteristics. All analyses were performed using SAS version
9.3 (SAS Institute, Cary, NC). Statistical significance was assumed at a
P value <0.05. All tests were 2-sided.

3 | RESULTS

3.1 | Population, factors associated with APT use on
top of VKA

The baseline characteristics of the 2347 patients with stable CAD
and AF are summarized in Table 1. Their mean age was 73.2 years,
and 38.9% of the patients had a history of diabetes. The rates of his-
tory of PCl and history of coronary artery bypass grafting (CABG)
were 34.3% and 40.6%, respectively. A history of heart failure was

FIGURE 1 Flowchart of the study.
Abbreviations: AF, atrial fibrillation; APT,
antiplatelet therapy; CAD, coronary artery
disease; REACH, Reduction of
Atherothrombosis for Continued Health;
VKA, vitamin K antagonist.

present in 48.7% of the cases. The mean CHADS, and CHA,DS,-
VaSc scores were 2.74 and 4.85, respectively. In this cohort, APT was
used in addition to VKA in 866 patients (36.9%) at inclusion, including
92 (3.9%) patients on dual APT. Conversely, approximately two-thirds
of the patients (63.1%) received VKA alone.

There were important differences in baseline characteristics
between patients according to the use of APT (Table 1). Patients in
the VKA-only group were older (73.9 vs 72 years) and less frequently
men (69.1% vs 74.9%). They had more hypertension (83.3% vs
80.1%) and less diabetes (37.2% vs 41.9%). History of PCl was less
frequent in the VKA-only group (28.7% vs 43.9%). History of CABG
was less frequent as well in the VKA-only group (38.4% vs 44.4%).
The rate of history of TIA or stroke was similar between both groups.
The mean CHA,DS,-VaSc score was 4.92 in the VKA only group vs
4.72 in the VKA + APT group (P < 0.01), whereas the CHADS, score
did not differ between groups.

After 1-to-1 propensity score matching, 2 subgroups of equal
size were constituted (n = 755 in each group), which were well
matched in terms of baseline characteristics (see Supporting Table 1

in the online version of this article).

3.2 | Outcomes

Clinical follow-up was obtained up to 4 years. In the whole study
population, the unadjusted HR for the composite primary efficacy
outcome (cardiovascular death, MI, or stroke) of patients with any
APT use vs patients without APT use on top of VKA was 0.95 (95%
Cl: 0.69-1.31), 25.5% vs 25%, P = 0.81). Figure 2 shows Kaplan-
Meier event curves for the primary efficacy outcome according to
APT use in the overall study population. Similar results were
observed in the adjusted analysis restricted to the propensity-
matched population (HR =0.85 [95% ClI: 0.64-1.14], P =0.27)
(Figure 3). Of note, the rates of each component of the primary effi-
cacy outcome as well as that of all-cause mortality were similar
between both groups (Figure 3).

By contrast, there was a numerically, but not significantly, higher

risk of bleeding in patients with APT use in the whole study
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TABLE1 Baseline (demographic and clinical) characteristics of the population and of the 2 groups VKA only and VKA + APT

Total Population, VKA Only, VKA + APT, P
n = 2347 n = 1481, 63.1% n = 866, 36.9% Value
Demographics
Age, y, mean + SD 73.17 + 8.79 73.86 + 8.59 71.98 +9.01 <0.01
Men, no. (%) 1672 (71.2%) 1023 (69.1%) 649 (74.9%) <01
Ethnic origin, no. (%)
Caucasian 1851 (84.44%) 1170 (86.67%) 681 (80.88%) <0.01
Hispanic 50 (2.28%) 34 (2.52%) 16 (1.9%)
East Asian 115 (5.25%) 37 (2.74%) 78 (9.26%)
South Asian 6 (0.27%) 2 (0.15%) 4 (0.48%)
Other Asian 47 (2.14%) 26 (1.93%) 21 (2.49%)
African American 47 (2.14%) 28 (2.07%) 19 (2.26%)
Other 75 (3.42%) 52 (3.85%) 23 (2.73%)

Cardiovascular risk factors, no. (%)
1927 (82.1%)
1655 (70.6%)

Hypertension

Hyperlipidemia

Diabetes mellitus 907 (38.9%)

Obesity 708 (30.2%)

Current smoking 164 (7.2%)
Heart failure, no. (%) 1126 (48.7%)
Previous history of atherosclerotic disease,

no. (%)

History of PCI 797 (34.3%)

History of CABG 947 (40.6%)

History of Ml 1266 (54.8%)

History of MI within last year prior 257 (11.1%)

to inclusion, no. (%)

448 (19.4%)
377 (16.5%)
433 (18.7%)
659 (28.6%)

History of unstable angina
History of TIA

History of stroke

History of TIA or stroke

History of peripheral artery disease 305 (13%)
Baseline medication use, no. (%)
Aspirin 735 (31.3%)
Other APT 223 (9.6%)
Any APT 866 (36.9%)
Dual APT (aspirin + other APT) 92 (3.9%)
>1 Antihypertensive 2169 (92.5%)
B-blocker 1452 (62%)
Statin 1626 (69.3%)

>1 Diabetic medications 777 (33.1%)
Insulin 276 (11.8%)
CHADS, score, mean 4 SD 2.74 + 1.38
CHADS,VASc score, mean + SD 4.85 + 1.62

1233 (83.3%) 694 (80.1%) 0.05
1014 (68.5%) 641 (74.1%) <0.01
546 (37.2%) 361 (41.9%) 0.2
451 (30.5%) 257 (29.7%) 0.69
92 (6.5%) 72 (8.5%) 007
705 (48.3%) 421 (49.5%) 0.59
422 (28.7%) 375 (43.9%) <0.01
565 (38.4%) 382 (44.4%) <0.01
766 (52.5%) 500 (58.6%) <0.01
130 (8.9%) 127 (14.9%) <0.01
249 (17.1%) 199 (23.6%) <0.01
229 (15.8%) 148 (17.7%) 0.24
278 (19%) 155 (18.3%) 0.66
422 (29%) 237 (28.1%) 0.65
184 (12.4%) 121 (14%) 0.28
0 (0%) 735 (85.1%) NA

0 (0%) 223 (26%) NA

0 (0%) 866 (100%) NA

0 (0%) 92 (10.7%) NA
1370 (92.6%) 799 (92.3%) 0.78
873 (59.1%) 579 (67%) <0.01
987 (66.7%) 639 (73.8%) <01
457 (30.9%) 320 (37%) <01
158 (10.7%) 118 (13.6%) 03
2.77 + 1.38 269 + 1.38 20
492 + 161 472 + 1.62 <01

Abbreviations: APT, antiplatelet therapy; CABG, coronary artery bypass graft; MI, myocardial infarction; NA, not applicable; PCI, percutaneous coronary
intervention; SD, standard deviation; TIA, transient ischemic attack; VKA, vitamin K antagonist.

population (unadjusted) (3.93% vs 2.57%, odds ratio [OR]: 1.55 [95%
Cl: 0.97-2.48], P = 0.067). Likewise, there was a numerically higher
risk of bleeding with combination APT and OAC in adjusted analyses
restricted to the propensity-matched population (OR: 1.87 [95% CI:
0.99-3.50], P = 0.051).

Similar results were also observed in the overall population after
adjustment on the propensity score, and these results were consist-

ent, with no significant interaction across the major subgroups

defined as a function of sex, age, diabetes, history of PCI, history of
MI, CHADS, score >2, and patients treated with aspirin alone
(vs those under dual APT) on top of VKA (data not shown).

4 | DISCUSSION

Patients with stable CAD and concomitant AF requiring long-term

OAC are frequent and present a therapeutic challenge in daily
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VKA+APT 866 782 616 388 310 VKA, vitamin K antagonist.

practice. In the present analysis of the REACH registry, the frequency
of AF at inclusion was 12.3% among stable CAD patients, a propor-
tion consistent with previous registries of stable CAD.>>423
Long-term aspirin is the cornerstone of stable CAD treatment
and has been shown to reduce the risk of major cardiovascular events
by approximately 20% to 25%.2* Therefore, the addition of aspirin to
a long-term OAC may in theory further improve outcomes in those
patients who require a long-term OAC for AF. However, this combi-
nation is likely to increase the risk of bleeding, which may counterbal-
ance any benefit observed against ischemic events. For now,
monotherapy using OAC is the recommended life-long treatment in
patients with stable CAD (after 12 months of stability) and
AF. However, this is a largely "data-free zone."'**! Most of the litera-
ture stems from cohorts or trials primarily dedicated to AF and focus-
ing on the risk of bleeding related to combined antithrombotic
therapy association.*>?>=32 |n these studies, approximately one-third
of AF patients are treated with the combination of OAC and APT,

and these patients experience a higher risk of bleeding compared

Nb of events (KM estim.)

with patients on OAC only, as high as a 30% increase in major bleed-
ing risk.226-2731 It should, however, be highlighted that the indica-
tion for APT in these post hoc analyses was not collected, as well as
the degree of stability of the underlying CAD. Importantly, CAD was
present in only 40% to 60% of the patients, even in the subgroups of
patients on OAC and APT at inclusion.*°

Recently, Hamon et al reported similar conclusions in a subanalysis
(n = 4149 patients) of the CORONOR registry focusing on the risk of
bleeding related to VKA prescription in outpatients with stable CAD.2 In
that study, 461 patients were under a VKA at inclusion (whatever the
indication, analysis not limited to AF patients). The strongest predictor of
bleeding (as defined by BARC =3 bleeding) was prescription of a VKA
(HR: 4.69 [95% Cl. 2.68.44], P < 0.0001, compared with aspirin alone)
and the combination of APT and VKA resulted in a substantial further
increase in bleeding risk (HR: 7.3 [95% Cl: 3.91-13.64], P < 0.0001).
However, results directly comparing a VKA alone and a VKA + APT
regarding the risk of bleeding were not available in this post hoc analysis
of the CORONOR registry. Authors also reported that patients on a VKA

VKA only VKA+APT
Cardiovascular death/MI/stroke 138 (24.98%) 122 (23.13%)
All cause death 126 (23.15%) 128 (23.45%)
Cardiovascular death 87 (15.92%) 80 (14.99%)
Non fatal MI 24 (4.71%) 21(4.85%)
Non fatal stroke 40 (7.14%) 31(6.28%)

Hazard Ratios
HR 95% Ci P Value
0.85 [0.64-1.14] 027 P g
1.05 [0.78-1.4] 0.76 —t————y
0.97 [0.68-1.38] 0.85 ey
0.88 [0.44-1.77] 0.72
0.67 [0.4-1.12) 012 S S | [

Favors VKA only

05 075 1 125 15 175 2

Favors VKA+APT

FIGURE 3 Adjusted comparison of the risk of ischemic outcomes between the VKA-only and the VKA + APT groups, matched by propensity
score (n = 755 patients in each group). Included as covariates in the model were age, sex, hypertension, diabetes mellitus, current smoker status,
obesity, dyslipidemia, heart failure, history of percutaneous coronary intervention, history of M, history of transient ischemic attack or stroke,
and history of peripheral artery disease, p-blocker use, statin use, and insulin use. Kaplan-Meier estimates are derived from Kaplan-Meier curves
at end of follow-up. Abbreviations: APT, antiplatelet therapy; Cl, confidence interval; HR, hazard ratio; KM, Kaplan-Meier, MI, myocardial

infarction; Nb, number; VKA, vitamin K antagonist.
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alone (n = 119) had a similar risk of cardiovascular death, MI, and stroke
at 2 years than patients on a VKA and any additional APT (n = 342) after
adjustment for confounders. However, that study was underpowered for
analyzing ischemic events.

To the best of our knowledge, the present analysis is the first to
describe, within the same cohort of outpatients with stable CAD and
AF, the outcomes of OAC alone vs OAC and APT in terms of both
ischemic and bleeding risk. Our results suggest that the addition of
any APT to VKA in such patients is not associated with a lower risk
of ischemic events (cardiovascular death, MI, or stroke) or all-cause
mortality. There was, however, a strong suggestion that patients
receiving a combination of a VKA and APT had a higher risk of bleed-
ing than patients on a VKA only. The risk of bleeding at 4 years was
90% higher in patients on a VKA and APT at inclusion after propen-
sity score matching (P = 0.051).

4.1 | Limitations

Our analysis has important limitations. As with all observational stud-
ies, there are differences between patients receiving a VKA with vs
without APT. Although propensity score matching adjusts for the
major known confounders, its power was limited, and unmeasured
confounders cannot be ruled out. Therefore, the findings obtained
with this approach are hypothesis generating rather than definitive.

The study was relatively modest in size and therefore has limited
power to discriminate outcomes between groups. In that respect, lack
of definitive evidence of a benefit of a combination of APT and VKA
does not rule out real and clinically meaningful effects. However,
considering the observed event rate of a MACE of 25% in the group
under a VKA alone at the end of follow-up in our study, 860 patients
in each group provide 80% power (using an unilateral test) to detect
a 20% risk reduction in a MACE (a risk reduction observed with aspi-
rin in CAD in the literature?*) in the group receiving APT and OAC
compared to OAC alone, with an « risk of 0.05.

In addition, the comparison was based on APT use at baseline
and does not account for subsequent changes in treatment.

The present analysis only pertains to VKA, as direct oral anticoa-
gulants were not yet used at the time of data acquisition. As shown in
Table 2, recent large international registries, including unselected AF
patients, highlighted that direct OAC are getting more frequently used
in real practice.83%73% These agents have generally been shown to
reduce the risk of bleeding when compared with VKA, and may offer a
safer method for combining OAC and APT. Alternatively, there may be
benefits of a low-dose direct OAC alone for coronary events in stable
patients, an issue that is currently being explored in the COMPASS trial
(Cardiovascular OutcoMes for People Using Anticoagulation Strate-
gieS; ClinicalTrials.gov Identifier NCT01776424). If this were the case,
combining OAC with antiplatelet agents might be unnecessary to pro-
vide optimal protection against coronary events in patients receiving a
long-term OAC. Finally, our results are not applicable to the patients

receiving OAC for other indications than AF.

5 | CONCLUSION

The overlap between AF and stable CAD is not rare and exceeds

10% of cases. Currently, two-thirds of these patients receive OAC

WILEY (e

alone, and one-third a combination of OAC and APT. In the present
cohort, the use of APT in addition to OAC in patients with stable
CAD and AF was not associated with lower rates of ischemic out-
comes (cardiovascular death, MI, or stroke) or all-cause mortality
compared with patients on OAC only. By contrast, there was a strong
signal for an increased risk of bleeding. Our results are supporting,
and may add some degree of evidence for, the most current guide-
lines, mainly based on expert opinion to date. Dedicated randomized
trials are needed to guide physician decision making in this relatively
frequent setting.
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TABLE 2 Main registries focusing on antithrombotic management in atrial fibrillation since direct oral anticoagulant apparition

Rate of APT Use
in Combination
to Any OAC

Rate
of Direct

2
C
m
e

Rate
of OAC Use

80%

Inclusion
Criteria

No. of
Patients

3119

Year of
Publication

2014

in Patients Under OAC

OAC Use
8.4%

Design

Period of Inclusion

Registry

20.1% (16.4% + SAPT and 3.7% + DAPT)

Inpatients and outpatients

Prospective registry,

February 2012-March 2013

EORP-AF

with AF, mean

consecutive patients,

CHA,DS,VASc = 3.24
History of AF within the

multicenter (9 countries)

10.9% (9.1% + SAPT and 1.6% + DAPT)

6.1%

82.3%

Prospective registry,

January 2012-January 2013

7243

2014

PREFER in AF

preceding 12 months,

consecutive patients,

mean CHA,DS,VASc = 3.37
Recently diagnosed nonvalvular

multicenter (7 countries)

14.1%

22.4%

64.7%

Prospective registry,

2010-2015, 4 cohorts, C1:

39 670

GARFIELD-AF 2017

AF (within 6 weeks),
CHA,DS,VASc 21,

multicenter (35 countries)

March 2010-October 2011,

C2: August 2011-June 2013,

=3

median CHA,DS,VASc

C3: April 2013-October 2014,

C4: March 2014-July 2015
November 2011-December 2014 Prospective registry,

LEMESLE ET AL

47.6% Not reported

79.9%

Newly diagnosed AF,

15 641

2017

GLORIA-AF

CHA,DS,VASc 21,

consecutive patients,

=3

median CHA,DS,VASc

multicenter (46 countries)

Abbreviations: AF, atrial fibrillation; APT, antiplatelet therapy; CAD, coronary artery disease; DAPT, dual antiplatelet therapy; EORP, EurObservational Research Programme-Atrial Fibrillation; GARFIELD-AF, Global

Anticoagulant Registry in the FIELD-Atrial Fibrillation; GLORIA-AF, Global Registry on Long-Term Oral Anti-thrombotic Treatment in Patients With Atrial Fibrillation; OAC, oral anticoagulation; PREFER in AF, Preven-

tion of Thromboembolic Events—European Registry in Atrial Fibrillation; SAPT, single antiplatelet therapy.
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