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Key Points
� In patients with atrial fibrillation on dialysis, the incidence of stroke was similar with apixaban or no anticoagu-

lation, regardless of P2Y12 prescription.
� In patients with atrial fibrillation on dialysis who were on a P2Y12 inhibitor, apixaban increased the risk of

bleeding, compared with no anticoagulation.
� The incidence of myocardial infarction or ischemic stroke was similar with apixaban or no anticoagulation,

regardless of P2Y12 prescription status.
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Atrial fibrillation is common among patients on main-
tenance dialysis, but antithrombotic strategies for
stroke prevention are not well established in this pop-
ulation (1). We recently reported that apixaban was
not associated with a lower incidence of stroke, tran-
sient ischemic attack, or systemic thromboembolism
compared with no anticoagulation in patients with
incident atrial fibrillation on maintenance dialysis, but
was associated with a higher incidence of fatal or
intracranial bleeding (2). In this report, we present the
incidence of thrombotic and bleeding outcomes by
P2Y12 inhibitor prescription status at baseline.

We conducted a retrospective cohort study of
patients with incident nonvalvular atrial fibrillation
who were undergoing long-term dialysis between
2012 and 2015, using United States Renal Data System
(USRDS) data (3). Study design and main results have
been reported elsewhere (2). In brief, we matched
patients who were alive at 30 days post–atrial fibrilla-
tion diagnosis and were treated with apixaban with
patients without any anticoagulant prescription, using
a propensity score. The primary outcome was hospital
admission for a new stroke (ischemic or hemorrhagic),
transient ischemic attack, or systemic thromboembo-
lism. Secondary outcomes included fatal or intracra-
nial bleeding and ischemic stroke or myocardial
infarction. Condition-specific diagnostic codes are pre-
sented in Supplemental Table 1. Cox proportional
hazard models were used to examine the association
between apixaban prescription and the clinical out-
comes, considering death from any cause as a compet-
ing risk. We censored patients using apixaban at the
date of the last available prescription and all patients
when Medicare Part A, B, or D coverage was lost.
Hazard ratios (HRs) were adjusted for congestive

heart failure, hypertension, age, diabetes, stroke, vas-
cular history (CHA2DS2-Vasc) score for the primary
outcome; modified hypertension, kidney disease, liver
disease, stroke, prior bleeding or predisposition to
bleeding, labile international normalized ratios, age,
medication, alcohol use (HAS-BLED) score for fatal or
intracranial bleeding; and hypertension, diabetes,
dyslipidemia, or myocardial infarction for the
outcome of ischemic stroke or myocardial infarction.
Statistical analyses were performed in Stata (version
17 SE; College Station, TX). The Partners Healthcare
institutional review board approved the study
(2016P001613/BWH) and ruled that informed consent
was not needed.
Our propensity score–matched cohort included

2082 patients. Among them, 473 were on a P2Y12
inhibitor (clopidogrel, prasugrel, or ticagrelor) at base-
line (117 also received apixaban, whereas 356 did not
receive any anticoagulant agents) and 1609 were not
on a P2Y12 inhibitor at baseline (404 received apixa-
ban whereas 1205 did not receive any anticoagulant
agents). Aspirin prescription was not available in this
dataset. Baseline characteristics by P2Y12 prescription
status are shown in Figure 1A.
In the subgroup of patients who were on a P2Y12

inhibitor, apixaban use was not associated with
lower risk of stroke (ischemic or hemorrhagic), tran-
sient ischemic attack, or systemic thromboembo-
lism: 8.2 versus 9.1 events per 100 patient-years in
patients treated with apixaban and in patients who
did not receive any anticoagulant, respectively (HR,
1.48; 95% CI, 0.52 to 4.20; P50.46). Similarly, in the
subgroup of patients who were not on a P2Y12
inhibitor, the incidence of the primary outcome was
similar in patients treated with apixaban and
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in patients who did not receive any anticoagulant (7.3
versus 6.4 events per 100 patient-years): HR, 1.22; 95%
CI, 0.60 to 2.49; P50.58. There was no interaction
between P2Y12 prescription at baseline and the effect of
apixaban on stroke (ischemic or hemorrhagic), transient
ischemic attack, or systemic thromboembolism (P for
interaction50.66).
The incidence of fatal or intracranial bleeding was higher

among patients treated with apixaban compared with
patients who did not receive any anticoagulant in the sub-
group of patients who were on a P2Y12 inhibitor at base-
line (4.9 versus 1.0 events per 100 patient-years): HR, 8.82;
95% CI, 2.06 to 37.76; P50.003; Figure 1B). In contrast, the
incidence of fatal or intracranial bleeding did not differ
between the treatment groups among patients who were
not on a P2Y12 inhibitor at baseline (2.3 versus 1.8 events
per 100 patient-years): HR, 1.85; 95% CI, 0.78 to 4.36;
P50.16; Figure 1B). A significant interaction was detected
between P2Y12 prescription status at baseline and the effect
of apixaban on fatal or intracranial bleeding: bleeding risk
with apixaban was more important among patients with a
P2Y12 inhibitor at baseline (P for interaction50.03).
In the subgroup of patients who were on a P2Y12

inhibitor, the incidence of ischemic stroke or myocardial
infarction was similar in both the apixaban and the no
anticoagulation groups (incidence of 29.0 versus 38.9
events per 100 patient-years, respectively; HR, 0.91; 95%

CI, 0.46 to 1.82; P50.80). Similarly, the incidence of ische-
mic stroke or myocardial infarction was similar in both
treatment groups among patients who were not on a
P2Y12 inhibitor at baseline (incident rate of 27.2 versus
21.5 events per 100 patient-years; HR, 1.39; 95% CI, 0.96
to 2.00; P50.08). There was no interaction between P2Y12
prescription at baseline and the effect of apixaban on isch-
emic stroke or myocardial infarction (P for interac-
tion50.22).

Up to 30% of patients with atrial fibrillation also
have coronary disease (4). These patients are frequently
treated with a combination of anticoagulant and antiplate-
let agents. The atrial fibrillation and ischemic events with
rivaroxaban in patients with stable coronary artery disease
(AFIRE) trial recently assessed antithrombotic strategies in
patients with stable coronary disease and atrial fibrillation
(5). The study showed that rivaroxaban monotherapy was
superior to the combination of rivaroxaban with an antipla-
telet agent with respect to major bleeding and noninferior
for the composite efficacy outcome of death from any
cause, myocardial infarction, unstable angina requiring
revascularization, stroke, or systemic embolism. In this
report, we showed that the association of apixaban with a
P2Y12 inhibitor significantly increased the risk of fatal or
intracranial bleeding, compared with no anticoagulation. In
contrast, the incidence of major bleeding was similar in
both treatment groups for patients who were not receiving

Characteristics
Patients on a P2Y12 inhibitor Patients not on a P2Y12 inhibitor

No treatment Apixaban St. dif. No treatment Apixaban St. dif.

Number of patients 356 117 1,205 404

Demographics

Age 69 ± 12 69 ± 10 0.01 68 ± 13 67 ±12 0.04

Male sex 196 (55%) 65 (56%) 0.01 628 (52%) 216 (54%) 0.03

Black race 70 (20%) 22 (19%) 0.02 263 (22%) 94 (23%) 0.03

Hemodialysis 26 (7%) <11 (<10%) 0.04 108 (9%) 38 (10%) 0.02

Dialysis vintage
(months)

18 (8−40) 18 (5−37) –0.01 19 (5−37) 19 (7−33) 0.01

Comorbidities

Hypertension 356 (100%) 117 (100%) 0.00 1201 (99%) 403 (99%) 0.02

Diabetes 309 (87%) 104 (89%) 0.06 942 (78%) 315 (78%) 0.005

Coronary disease 341 (96%) 106 (91%) 0.21 809 (67%) 281 (70%) 0.05

Heart failure 312 (88%) 99 (85%) 0.09 875 (73%) 298 (74%) 0.03

Myocardial
infarction

154 (43%) 42 (36%) 0.15 195 (16%) 68 (17%) 0.02

Stroke history 174 (49%) 66 (56%) 0.15 390 (32%) 112 (28%) 0.10

PVD 253 (71%) 83 (71%) 0.003 601 (50%) 202 (50%) 0.002

Dyslipidemia 345 (97%) 112 (96%) 0.06 1075 (89%) 360 (89%) 0.003

Malignancy 103 (29%) 34 (29%) 0.003 354 (29%) 115 (29%) 0.02

Alcohol-related
disease

35 (10%) 17 (15%) 0.14 140 (12%) 42 (10%) 0.04

Liver disease 85 (24%) 25 (21%) 0.06 286 (24%) 109 (27%) 0.07

COPD 146 (41%) 56 (48%) 0.14 460 (38%) 151 (37%) 0.02

Bleeding history 184 (52%) 68 (58%) 0.13 568 (47%) 186 (46%) 0.02

Medication

ACEI 94 (26%) 40 (34%) 0.17 290 (24%) 94 (23%) 0.02

ARB 74 (21%) 27 (23%) 0.05 219 (18%) 70 (17%) 0.02

Beta-blocker 295 (83%) 93 (80%) 0.09 831 (69%) 286 (71%) 0.04

Statin 299 (84%) 93 (80%) 0.12 643 (53%) 220 (55%) 0.02

P2Y12 inhibitor at baseline

Stroke or embolism

Major bleeding

Ischemic stroke or MI

No P2Y12 inhibitor at baseline

Stroke or embolism

Major bleeding

Ischemic stroke or MI

Outcome

Crude

Adjusted

Crude

Adjusted

Crude

Adjusted

Crude

Adjusted

Crude

Adjusted

Crude

Adjusted

Model ES (95% CI)

1.47 (0.52, 4.15)

1.48 (0.52, 4.20)

9.79 (2.37, 40.56)

8.82 (2.06, 37.76)

0.85 (0.43, 1.68)

0.91 (0.46, 1.82)

1.16 (0.58, 2.35)

1.22 (0.60, 2.49)

1.83 (0.77, 4.30)

1.85 (0.78, 4.36)

1.43 (0.99, 2.06)

1.39 (0.96, 2.00)

0.1 .5 1 2 4

Favors apixaban - Favors no anticoagulation

By P2Y12 prescription status

Clinical outcomes with apixaban

A B

Figure 1. | Apixaban increased the risk of bleeding in patients who were on a P2Y12 inhibitor, compared with no anticoagulation. (A)
Baseline characteristics by P2Y12 prescription status at baseline (matched cohort). Results are presented as mean6SD, median (interquar-
tile range), or number (percentage). (B) Clinical outcomes with apixaban by P2Y12 prescription status at baseline. Effect size (ES) is pre-
sented as hazard ratio with 95% CI. AC, anticoagulation; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor
blocker; COPD, chronic obstructive pulmonary disease; MI, myocardial infarction; PVD, peripheral vascular disease; St. dif., standardized
difference.
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a P2Y12 inhibitor. The incidence of stroke or embolism or
the composite outcome of myocardial infarction and ische-
mic stroke were similar in both treatment groups (apixaban
or no anticoagulation), regardless of P2Y12 prescription sta-
tus at baseline.
Our analysis has important limitations. It is an obs-

ervational, retrospective study using diagnostic codes.
Residual confounding may explain part of the results. The
crude number of events for each outcome, provided in
Supplemental Table 2, was small for most subgroups. In
addition, patients were not matched by P2Y12 prescription
status at baseline. Nevertheless, use of competing risk mod-
els and similar results in interaction terms and stratified
analyses represent important strengths of the study.
In conclusion, the association of apixaban with a P2Y12

inhibitor may be used with caution in patients on mainte-
nance dialysis.
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