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Clinical outcomes of the real-world Asian nonvalvular atrial fibrillation (NVAF) patients
treated with DOAC and the incremental bleeding risk of add-on antiplatelet therapy to direct
oral anticoagulants (DOACs) are still to be investigated. We conducted a single-center
prospective observational registry of NVAF patients treated with DOACs: the DIRECT reg-
istry (UMIN000033283). All patients with NVAF (N = 2216) who were users of dabigatran
(N = 648), rivaroxaban (N = 538), apixaban (N = 599), or edoxaban (N = 431) from June 2011
to November 2017 were enrolled (71.6 § 10.8 years, 36.4% female, follow-up duration:
407.2 § 388.3 days). No add-on antiplatelet agent was prescribed to 1,739 patients, while sin-
gle and dual antiplatelet therapy (SAPT and DAPT) in combination with DOAC were pre-
scribed to 411 and 66 patients, respectively. The primary safety endpoint was any bleeding
which was defined as a composite of major bleeding according to the International Society on
Thrombosis and Hemostasis criteria and clinically relevant non-major bleeding. Patients
treated with add-on antiplatelet agents irrespective of SAPT or DAPT had a higher any-
bleeding risk than those without (hazard ratio: 1.42; 95% confidence interval 1.16−1.74,
p = 0.001). Multivariate adjusted hazard of add-on antiplatelet therapy was not statistically
significant (hazard ratio: 1.20; 95% confidence interval 0.94−1.53, p = 0.147). In conclusion,
NVAF patients treated with antiplatelet agents and DOAC had a significantly higher bleeding
risk than those using DOAC only. However, after adjustment of patients’ background, add-
on antiplatelet therapy to DOAC itself did not influence to a bleeding risk. © 2019 Elsevier
Inc. All rights reserved. (Am J Cardiol 2019;123:1293−1300)
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Long-term treatment with oral anticoagulants is required
for patients with atrial fibrillation (AF) to prevent ischemic
stroke. Direct oral anticoagulant (DOAC) rather than vita-
min K antagonist (warfarin) is becoming widespread
because of its better safety and comparable efficacy.1−3 AF
patients undergoing percutaneous coronary intervention
(PCI) with metallic stent implantation are increasing all
over the world because of the overlapped risk factors of
coronary artery disease and AF. For these patients, P2Y12

inhibitor (clopidogrel) in addition to the DOAC is recom-
mended to prevent stent thrombosis immediately after the
index procedure to 1 year.4−7 While combination of vita-
min K antagonist and antiplatelet therapy is associated with
a high annual risk of fatal and non-fatal bleeding episodes
(4%−16%),8,9 incremental bleeding risk of add-on anti-
platelet agents to DOAC is still to be investigated. In the
present study, we investigated the clinical outcomes of the
real-world Asian NVAF patients treated with DOAC and
antiplatelet agents, and evaluated the incremental bleeding
risk of additional antiplatelet therapy to DOAC in a large
pooled population.
Methods

We conducted a single-center prospective observational
registry of NVAF patients with DOACs: the DIRECT regis-
try (UMIN000033283). All serial adult patients (aged ≥18
years) in our institution with NVAF who were users of
dabigatran, rivaroxaban, apixaban, or edoxaban from June
2011 to November 2017 were enrolled. If a patient ever
used DOACs during the study period, the first fill of
DOACs was defined as the index medication. The treatment
period was defined as the time from the first administration
of a drug to last follow-up or 2 days after the trial drugs
were discontinued if the patient quitted the medication. In
the present study, we divided all patients into 3 groups:
DOAC only, DOAC + single antiplatelet therapy (SAPT),
and DOAC + dual antiplatelet therapy (DAPT). For an
exploratory purpose only, patients with DOAC plus anti-
platelet therapy (either SAPT or DAPT) were further
divided into 4 groups according to the DOAC types (dabi-
gatran, rivaroxaban, apixaban, and edoxaban) to evaluate
impacts of the DOAC type on clinical endpoints.

The primary safety endpoint was any bleeding which
was defined as a composite of major bleeding according to
the International Society on Thrombosis and Haemostasis
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(ISTH) criteria and clinically relevant non-major bleeding.
The co-primary safety endpoint was the major bleeding,
which was defined, according to the ISTH criteria, as clini-
cally overt bleeding accompanied by a decrease in the
hemoglobin level of at least 2 g per deciliter or transfusion
of at least 2 units of packed red cells, occurring at a critical
site, or resulting in death.10 The secondary endpoints were
all-cause death, all myocardial infarction, and stroke.11

Clinical events were monitored by questioning, physical
examination, laboratory test, and electrocardiogram at each
outpatient visits every 2 to 4 months. The primary analysis
was performed under the intention-to-treat framework on
the full analysis set of patients. Regimen of antiplatelet
agents at the time of the DOAC initiation was used for the
categorization of the group. The independent clinical event
committee whose members were unaware of the treatment
group adjudicated all clinical events. Written informed con-
sent was obtained from all enrolled patients. This study was
approved by the Osaka Police Hospital Ethical Committee.

Categorical variables are expressed as counts (percen-
tages) and compared with x2 or Fisher exact test. Continu-
ous variables are expressed as mean § SD or median
(interquartile range) and compared using Student t test,
Mann−Whitney U test, ANOVA, or Kruskal-Wallis test as
appropriate. Normality of distribution was tested by the
Kolmogorov-Smirnov test. Outcomes were assessed
according to the 3 groups, DOAC only, DOAC + SAPT,
and DOAC +DAPT, in a time-to-first-event fashion with
the Kaplan−Meier method and compared with the log-rank
test. The impact of add-on antiplatelet agents on primary
and secondary endpoints was assessed with Cox propor-
tional hazards model without and with multivariate adjust-
ment including following factors: age, female gender,
creatinine clearance, hypertension, diabetes mellitus, his-
tory of PCI or CABG, and history of bleeding. The consis-
tency of the effect of add-on antiplatelet therapy (either
SAPT or DAPT) in subgroups was assessed with formal
interaction testing for the primary endpoints of any bleed-
ing and major bleeding and secondary endpoints.

For an exploratory purpose only, in patients with anti-
platelet therapy irrespective of SAPT or DAPT, impact of
DOAC type on bleeding risk with reference to the dabiga-
tran, which was commercially available earlier than the
others, was assessed using a multivariate Cox proportional
hazards model with or without adjustment with following
factors: age, gender, body weight, hypertension, creatinine
clearance, history of stroke, and history of bleeding.12

These factors were determined by reference to the compo-
nents of the HAS-BLED score.12 A probability value of
less than 0.05 was considered statistically significant. All
analyses were undertaken using SPSS 24.0 (IBM Corpora-
tion, Armonk, NY).
Results

A total of 2216 patients [dabigatran (N = 648), rivaroxa-
ban (N = 538), apixaban (N = 599), and edoxaban
(N = 431)] were enrolled in the present registry. DOAC
only, DOAC + SAPT, and DOAC +DAPT groups consist
of 1739, 411, and 66 patients, respectively. Baseline char-
acteristics of each group are presented in Table 1. Patients
in DOAC + SAPT and DOAC +DAPT groups were older
and had more comorbidities such as hypertension, diabetes
mellitus, and chronic heart failure as compared to those in
DOAC only group (p <0.001), resulting in higher CHADS2
score, CHA2DS2-VASc score, HAS-BLED score, and
ORBIT score. Follow-up duration in whole population was
407 § 388, 312 [interquartile range 70,618] days.

Figure 1 and 2 depict Kaplan-Meier curves for the pri-
mary and secondary endpoints stratified according to the
use of antiplatelet therapy (SAPT or DAPT). The primary
safety endpoint of any bleeding more frequently occurred
in patients with DOAC plus antiplatelet therapy irrespective
of SAPT or DAPT than in patients with DOAC only
(hazard ratio [HR]: 1.42; 95% confidence interval [CI] 1.16
−1.74, p = 0.001) (Figure 1). No significant difference was
found between SAPT and DAPT patients (p = 0.861). Major
bleeding did not differ between those with and without anti-
platelet therapy (HR: 1.33; 95% CI 0.84−2.11, p = 0.218)
(Figure 1). However, the incidence of major bleeding was
numerically higher in patients with DOAC plus DAPT than
the others (DOAC only 3.9% vs DOAC + SAPT 4.6% vs
DOAC +DAPT 9.1%, p = 0.107). The incidences of all
cause death, all myocardial infarction and stroke were not
significantly different between those with and without anti-
platelet therapy (Figure 2). Impacts of add-on antiplatelet
agents assessed by Cox regression model were tabulated in
Table 2. Nonadjusted hazard of any bleeding was signifi-
cantly high, whereas adjusted hazards were nonsignificant
for all endpoints.

The results regarding the primary endpoints of any
bleeding and major bleeding were consistent among most
subgroups (Figure 3). Impact of add-on antiplatelet therapy
to DOACs on bleeding risk was consistent across 4 differ-
ent DOAC types (p for interaction = 0.253). Add-on anti-
platelet therapy had significantly higher any-bleeding risks
in patients with regular dose of DOACs (HR: 1.77; 95% CI
1.31−2.39, p <0.001), whereas it did not in those with
reduced dose of DOACs (HR: 1.18; 95% CI 0.91−1.55,
p = 0.219) (p for interaction = 0.048). Influence of add-on
antiplatelet therapy to secondary outcomes including all
cause death, all myocardial infarction, and stroke was also
consistent among most subgroups (Figure 4). Dose of
DOACs did not have a significant interaction with the
impact of add-on antiplatelet therapy on all secondary end-
points (p >0.05).

Patients with DOAC plus antiplatelet therapy (N = 477)
were further divided into 4 groups according to the DOAC
types (Online Table 1). SAPT and DAPT use were balanced
amongst 4 different DOACs. Edoxaban and apixaban were
more frequently prescribed for patients with higher age,
female gender, lower body weight, lower hemoglobin, and
lower creatinine clearance than dabigatran and rivaroxaban.
Online Table 2 summarizes impacts of 4 different DOACs
on bleeding risks in patients with antiplatelet therapy
(N = 477). Crude analysis presented that patients with rivar-
oxaban, apixaban, and edoxaban with reference to those
with dabigtran had additional risk for any bleeding, whereas
adjusted analysis demonstrated that only patients with apix-
aban and edoxaban were associated with higher any bleed-
ing risks as compared to those with the dabigatran. As to
major bleeding, crude analysis presented that patients with
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Table 1

Baseline characteristics: Patients with DOAC only versus DOAC + SAPT versus DOAC +DAPT

DOAC DOAC + SAPT DOAC +DAPT Total p value

Number 1739 411 66 2216 -

Type of DOAC 0.005

Dabigatran 527/1739 (30.3%) 100/411 (24.3%) 21/66 (31.8%) 648/2216 (29.2%)

Rivaroxaban 429/1739 (24.7%) 94/411 (22.9%) 15/66 (22.7%) 538/2216 (24.3%)

Apixaban 438/1739 (25.2%) 145/411 (35.3%) 16/66 (24.2%) 599/2216 (27.0%)

Edoxaban 345/1739 (19.8%) 72/411 (17.5%) 14/66 (21.2%) 431/2216 (19.4%)

Dose of DOAC

Dabigatran 0.089

110 mg once daily 0/527 (0.0%) 1/100 (1.0%) 0/21 (0.0%) 1/648 (0.2%)

75 mg twice daily 5/527 (0.9%) 3/100 (3.0%) 0/21 (0.0%) 8/648 (1.2%)

110 mg twice daily 362/527 (68.7%) 74/100 (74.0%) 15/21 (71.4%) 451/648 (69.6%)

150 mg twice daily 160/527 (30.4%) 22/100 (22.0%) 6/21 (28.6%) 188/648 (29.0%)

Rivaroxaban 0.001

10 mg once daily 141/429 (32.9%) 41/94 (43.6%) 11/15 (73.3%) 193/538 (35.9%)

15 mg once daily 288/429 (67.1%) 53/94 (56.4%) 4/15 (26.7%) 345/538 (64.1%)

Apixaban 0.001

2.5 mg twice daily 155/438 (35.4%) 76/145 (52.4%) 9/16 (56.3%) 240/599 (40.1%)

5 mg twice daily 283/438 (64.6%) 69/145 (47.6%) 7/16 (43.8%) 359/599 (59.9%)

Edoxaban 0.799

15 mg once daily 1/345 (0.3%) 0/72 (0.0%) 0/14 (0.0%) 1/431 (0.2%)

30 mg once daily 231/345 (67.0%) 52/72 (72.2%) 11/14 (78.6%) 294/431 (68.2%)

60 mg once daily 113/345 (32.8%) 20/72 (27.8%) 3/14 (21.4%) 136/431 (31.6%)

Regular dose 844/1739 (48.5%) 164/411 (39.9%) 20/66 (30.3%) 1028/2216 (46.4%) <0.001
Type of antiplatelet

Aspirin - 296/411 (72.0%) 63/66 (95.5%) 359/2216 (16.2%) -

Clopidogrel - 83/411 (20.2%) 45/66 (68.2%) 128/2216 (5.8%) -

Prasugrel - 0/411 (0.0%) 6/66 (9.1%) 6/2216 (0.3%) -

Ticlopidine - 5/411 (1.2%) 2/66 (3.0%) 7/2216 (0.3%) -

Cilostazol - 27/411 (6.6%) 16/66 (24.2%) 43/2216 (1.9%) -

Age (years) 70.7 § 11.2, 72.0 [65, 79] 74.7 § 8.9, 76.0 [69, 81] 74.6 § 7.7, 73.0 [68.75, 82] 71.6 § 10.8, 73.0 [65, 79] <0.001
Women 656/1739 (37.7%) 132/411 (32.1%) 18/66 (27.3%) 806/2216 (36.4%) 0.031

Body weight (kg) 60.9 § 14.6, 60.0 [50.2, 70] 60.3 § 12.4, 60.1 [51.2, 69.5] 61.2 § 12.3, 60.4 [54.375, 68.6] 60.8 § 14.2, 60.0 [50.7, 69.9] 0.960

Body mass index (kg/m2) 23.3 § 4.0, 23.1 [20.7, 25.5] 23.5 § 4.1, 23.3 [21.0, 26.1] 22.9 § 3.9, 23.0 [20.1, 25.2] 23.4 § 4.1, 23.1 [20.8, 25.6] 0.466

Persistent or longstanding persistent atrial fibrillation 706/1733 (40.7%) 152/409 (37.2%) 23/66 (34.8%) 881/2208 (39.9%) 0.288

Hypertension 1199/1739 (68.9%) 374/411 (91.0%) 55/66 (83.3%) 1628/2216 (73.5%) <0.001
Diabetes mellitus 426/1739 (24.5%) 161/411 (39.2%) 32/66 (48.5%) 619/2216 (27.9%) <0.001
Dyslipidemia 1066/1738 (61.3%) 320/411 (77.9%) 58/66 (87.9%) 1444/2215 (65.2%) <0.001
Coronary artery disease (History of percutaneous coro-

nary intervention or coronary artery bypass graft)

39/1735 (2.2%) 154/411 (37.5%) 46/65 (70.8%) 239/2211 (10.8%) <0.001

Peripheral vascular disease 74/1458 (5.1%) 68/365 (18.6%) 16/56 (28.6%) 158/1879 (8.4%) <0.001
Chronic heart failure 393/1739 (22.6%) 119/411 (29.0%) 13/66 (19.7%) 525/2216 (23.7%) 0.018

Radiofrequency catheter ablation 273/1739 (15.7%) 31/411 (7.5%) 4/66 (6.1%) 308/2216 (13.9%) <0.001
History of bleeding 426/1735 (24.6%) 149/409 (36.4%) 24/66 (36.4%) 599/2210 (27.1%) <0.001
History of stroke 283/1739 (16.3%) 144/411 (35.0%) 20/66 (30.3%) 447/2216 (20.2%) <0.001

(continued on next page)
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apixaban and edoxaban had higher risk than those with
dabigatran, while adjusted analysis demonstrated that only
patients with edoxaban had significantly higher risk than
those with dabigatran.
Discussion

Main findings of the present study can be summarized as
follows: (1) In the Asian real-world clinical practice,
NVAF patients treated with antiplatelet agents and DOAC
had a significantly higher bleeding risk than those using
DOAC only; (2) The incidences of all cause death, all myo-
cardial infarction and stroke were not significantly different
between those with and without antiplatelet therapy; (3)
Impact of add-on antiplatelet therapy to DOACs on bleed-
ing risk was consistent across most subgroups including 4
different DOAC types; (4) Multivariate adjusted model pre-
sented that add-on antiplatelet therapy to DOAC itself did
not influence to bleeding and thromboembolic event risks.

In the PIONEER AF-PCI trial and RE-DUAL PCI trial,
bleeding rate according to the ISTH criteria at 12 months
ranged from 15.4 to 16.8%.5,6 In the present study, the
Kaplan Meier estimated incidence of any bleeding at 12
months was 29.6% and 26.2% in DOAC + SAPT and
DAOC +DAPT groups, respectively. Possible reasons of
the higher incidence of the bleeding in the present study as
compared to the previous trials are as follows: (1) Our reg-
istry included only Asian population who are at higher
bleeding risk than Western population.13 Asian in the previ-
ous trials was quite few (3.5%−4.7%) and majority was
Western5; (2) More elderly patients were enrolled in the
present study (approximately 75 years) than previous trial
(approximately 70 years); (3) Randomized controlled trials
basically enroll highly selected patient population whereas
our registry included miscellaneous patients, which would
provide real-world clinical perspective.

In the nationwide Danish registry of AF all-comers with
myocardial infarction, the 360-day bleeding risk was
increased on triple therapy compared with vitamin K antag-
onist (warfarin) plus a single antiplatelet agent (HR 1.36,
95% CI 0.95−1.95) without differences in ischemic events
(HR 1.15, 95% CI 0.95−1.40).14,15 The results of the recent
PCI trials also demonstrated triple therapy (DAPT + warfa-
rin) had a higher bleeding risk than dual therapy
(DOAC + P2Y12 inhibitor) in patients undergoing PCI.5−7

However, bleeding data of the triple therapy including
DOAC was not available so far. The present study showed
that the real-world Asian NVAF population treated with
DOAC and add-on antiplatelet therapy had a significantly
increased bleeding risk; and its incremental risk was similar
in those with SAPT and DAPT. The incremental bleeding
risks in patients treated with add-on antiplatelet therapy on
DOAC were consistent across most subgroups including
gender, age, renal function, etc. (Figure 3 and Figure 4).
However, the bleeding risk of add-on antiplatelet agents
was cancelled by multivariate adjustment including
ORBIT- and HAS-BLED-composing factors,12,16 suggest-
ing that the incremental bleeding risk of add-on antiplatelet
agents might be negligible when compared with the effect
of DOAC.
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Figure 1. Kaplan Meier analysis for primary safety endpoints. Kaplan Meier curves for any bleeding (A) and major bleeding (B) according to the ISTH crite-

ria. Abbreviations: CI, confidence interval; DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulant; HR, hazard ratio; SAPT, single antiplatelet

therapy.

Figure 2. . Kaplan Meier analysis for secondary endpoints. Kaplan Meier curves for all cause death (A), all myocardial infarction (B), and stroke (C). Abbre-

viations are as in Figure 1.
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Table 2

Impact of add-on antiplatelet agents on clinical outcomes

Nonadjusted Adjusted*

Hazard ratio [95% confidence interval] p value Hazard ratio [95% confidence interval] p value

Any bleeding 1.418 [1.162−1.732] 0.001 1.198 [0.938−1.530] 0.147

Major bleeding 1.279 [0.803−2.037] 0.300 0.854 [0.474−1.536] 0.598

All-cause death 1.618 [0.999−2.620] 0.051 1.430 [0.815−2.508] 0.212

All myocardial infarction 2.726 [0.721−10.301] 0.139 0.737 [0.093−5.842] 0.773

Stroke 0.612 [0.258−1.456] 0.267 0.456 [0.160−1.300] 0.142

* The impact of add-on antiplatelet agents on primary and secondary endpoints was assessed with Cox proportional hazards model without and with multi-

variate adjustment including following factors: age, female gender, creatinine clearance, hypertension, diabetes mellitus, history of percutaneous coronary

intervention or coronary artery bypass graft, and history of bleeding.
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In the present study, we assessed influence of DOAC
types as an exploratory analysis. Bleeding risks of apixaban
and edoxaban assessed with Cox proportional hazards
model were numerically higher than dabigatran and rivar-
oxaban (Online Table 2). Baseline characteristics stratified
by DOAC types (Online Table 1) clearly showed that apix-
aban and edoxaban were prescribed for patients with higher
bleeding risk than dabigatran and rivaroxaban, reflecting
our real-world clinical prescription manner. Hazards of
bleeding events in patients with 4 different DOACs were
adjusted with multiple factors. Nevertheless, there should
be several unknown factors strongly influencing the results
of the current analysis. The current results just descriptively
Figure 3. Subgroup analysis of the primary endpoints (safety endpoints) in patien

bleeding of add-on antiplatelet therapy was assessed in multiple subgroups. Abbr

DOAC, direct oral anticoagulant; PCI, percutaneous coronary intervention.
provided the real-world data and needs to be interpreted
with caution.

The present prospective observational registry would
have, to date, relatively large Asian cohort and long follow-
up period. Data of the fourth DOAC, edoxaban was
uniquely available due to the geographical reason. A few
limitations, however, need to be acknowledged. First, the
present study is a single center prospective registry. A part
of our analysis, especially the analysis stratified by different
4 DOACs, would not have enough statistical power. Sec-
ond, there should be unknown relevant factors which were
not integrated into the adjustment of multivariate Cox haz-
ard model. Readers should keep in their mind that the
ts with add-on antiplatelet therapy. Hazard ratio for any bleeding and major

eviations: CCr, creatinine clearance; CABG, coronary artery bypass graft;

www.ajconline.org


Figure 4. Subgroup analysis of the secondary endpoints (efficacy endpoints) in patients with add-on antiplatelet therapy. Hazard ratio for all cause death, all

myocardial infarction, and stroke of add-on antiplatelet therapy was assessed in multiple subgroups. Abbreviations: CCr, creatinine clearance; CABG, coro-

nary artery bypass graft; DOAC, direct oral anticoagulant; PCI, percutaneous coronary intervention.

Arrhythmias and Conduction Disturbances/Antiplatelet therapy with DOAC 1299
current results reflect a "real-world" clinical data of Asian
population and are just hypothesis-generating. Lastly, the
follow-up duration was relatively short (approximately 1
year). The rate of bleeding events generally peaks within
the first 30 days of initiation of drugs.17 The current analy-
sis, therefore, would provide us with results of the most
critical phase. However, long-term follow-up data would
be the next scientific interest. In conclusion, in the Asian
real-world clinical practice, NVAF patients treated with
antiplatelet agents and DOAC had a significantly higher
bleeding risk than those using DOAC only. However, after
adjustment of patient’s background, add-on antiplatelet
therapy to DOAC itself did not influence to a bleeding risk.
Disclosures

Y. Sotomi, A. Hirata, A. Hirayama, and Y. Higuchi
received speaker honoraria from Bayer, Daiichi-Sankyo,
Amgen Astellas BioPharma, Boehringer Ingelheim, Bris-
tole-Myers Squibb, Abbott Vascular Japan, Boston Scien-
tific Japan, TERUMO, Cardinal Health, and Medtronic. Y.
Sakata reports grants and personal fees from Daiichi-San-
kyo, Bayer, Boehringer Ingelheim, and Bristol-Myers
Squibb. The other authors have nothing to disclose.

Acknowledgments

We thank Ayaka Murakami, Yoko Inoue, Tomoe Yama-
moto, Ayako Fukao, Naoki Mori, MD, Nanao Matsusaki,
MD, Satoshi Suzuki, MD, Yuma Hamanaka, MD, Junichi
Ohno, MD, Takashi Omatsu, MD, Yasuharu Takeda, MD,
PhD, Nobuhiko Makino, MD, Takaharu Hayashi, MD,
PhD, and Shimpei Nakatani, MD, PhD, for their invaluable
supports for data collection and management.
Supplementary materials

Supplementary material associated with this article can
be found, in the online version, at doi.org/10.1016/j.amj
card.2019.01.027.

1. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh
A, Pogue J, Reilly PA, Themeles E, Varrone J, Wang S, Alings M,
Xavier D, Zhu J, Diaz R, Lewis BS, Darius H, Diener HC, Joyner CD,
Wallentin L. Dabigatran versus warfarin in patients with atrial fibrilla-
tion. N Engl J Med 2009;361:1139–1151.

2. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna
M, Al-Khalidi HR, Ansell J, Atar D, Avezum A, Bahit MC, Diaz R,
Easton JD, Ezekowitz JA, Flaker G, Garcia D, Geraldes M, Gersh BJ,
Golitsyn S, Goto S, Hermosillo AG, Hohnloser SH, Horowitz J, Mohan
P, Jansky P, Lewis BS, Lopez-Sendon JL, Pais P, Parkhomenko A, Ver-
heugt FW, Zhu J, Wallentin L. Apixaban versus warfarin in patients with
atrial fibrillation. N Engl J Med 2011;365:981–992.

3. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, HackeW, Breithardt
G, Halperin JL, Hankey GJ, Piccini JP, Becker RC, Nessel CC, Paolini JF,
Berkowitz SD, Fox KA, Califf RM. Rivaroxaban versus warfarin in non-
valvular atrial fibrillation. N Engl J Med 2011;365:883–891.

4. Valgimigli M, Bueno H, Byrne RA, Collet JP, Costa F, Jeppsson A,
Juni P, Kastrati A, Kolh P, Mauri L, Montalescot G, Neumann FJ, Pet-
ricevic M, Roffi M, Steg PG, Windecker S, Zamorano JL, Levine GN.
2017 ESC focused update on dual antiplatelet therapy in coronary
artery disease developed in collaboration with EACTS: The task force
for dual antiplatelet therapy in coronary artery disease of the European
Society of Cardiology (ESC) and of the European Association for Car-
dio-Thoracic Surgery (EACTS). Eur Heart J 2018;39:213–260.

5. Gibson CM, Mehran R, Bode C, Halperin J, Verheugt FW, Wildgoose
P, Birmingham M, Ianus J, Burton P, van Eickels M, Korjian S, Daa-
boul Y, Lip GY, Cohen M, Husted S, Peterson ED, Fox KA. Preven-
tion of bleeding in patients with atrial fibrillation undergoing PCI. N
Engl J Med 2016;375:2423–2434.

6. Cannon CP, Bhatt DL, Oldgren J, Lip GYH, Ellis SG, Kimura T,
Maeng M, Merkely B, Zeymer U, Gropper S, Nordaby M, Kleine E,
Harper R, Manassie J, Januzzi JL, Ten Berg JM, Steg PG, Hohnloser
SH. Dual antithrombotic therapy with dabigatran after PCI in atrial
fibrillation. N Engl J Med 2017;377:1513–1524.

https://doi.org/10.1016/j.amjcard.2019.01.027
https://doi.org/10.1016/j.amjcard.2019.01.027
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0006


1300 The American Journal of Cardiology (www.ajconline.org)
7. Angiolillo DJ, Goodman SG, Bhatt DL, Eikelboom JW, Price MJ,
Moliterno DJ, Cannon CP, Tanguay J-F, Granger CB, Mauri L,
Holmes DR, Gibson CM, Faxon DP. Antithrombotic therapy in
patients with atrial fibrillation treated with oral anticoagulation under-
going percutaneous coronary intervention. Circulation 2018;138:527–
536.

8. Karjalainen PP, Porela P, Ylitalo A, Vikman S, Nyman K, Vaittinen
MA, Airaksinen TJ, Niemela M, Vahlberg T, Airaksinen KE. Safety
and efficacy of combined antiplatelet−warfarin therapy after coronary
stenting. Eur Heart J 2007;28:726–732.

9. Doyle BJ, Rihal CS, Gastineau DA, Holmes DR Jr.. Bleeding, blood
transfusion, and increased mortality after percutaneous coronary inter-
vention: Implications for contemporary practice. J Am Coll Cardiol
2009;53:2019–2027.

10. Schulman S, Kearon C. Definition of major bleeding in clinical investi-
gations of antihemostatic medicinal products in nonsurgical patients.
J Thromb Haemost 2005;3:692–694.

11. Cutlip DE,Windecker S, Mehran R, BoamA, Cohen DJ, van Es GA, Steg
PG, Morel MA, Mauri L, Vranckx P, McFadden E, Lansky A, Hamon M,
Krucoff MW, Serruys PW. Clinical end points in coronary stent trials: A
case for standardized definitions. Circulation 2007;115:2344–2351.

12. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A
novel user-friendly score (HAS-BLED) to assess 1-year risk of major
bleeding in patients with atrial fibrillation: The Euro Heart Survey.
Chest 2010;138:1093–1100.
13. Shen AY, Yao JF, Brar SS, Jorgensen MB, Chen W. Racial/ethnic dif-
ferences in the risk of intracranial hemorrhage among patients with
atrial fibrillation. J Am Coll Cardiol 2007;50:309–315.

14. Lamberts M, Gislason GH, Olesen JB, Kristensen SL, Schjerning
Olsen AM, Mikkelsen A, Christensen CB, Lip GY, Kober L, Torp-
Pedersen C, Hansen ML. Oral anticoagulation and antiplatelets in
atrial fibrillation patients after myocardial infarction and coronary
intervention. J Am Coll Cardiol 2013;62:981–989.

15. Lamberts M, Olesen JB, Ruwald MH, Hansen CM, Karasoy D, Kris-
tensen SL, Kober L, Torp-Pedersen C, Gislason GH, Hansen ML.
Bleeding after initiation of multiple antithrombotic drugs, including
triple therapy, in atrial fibrillation patients following myocardial
infarction and coronary intervention: A nationwide cohort study. Cir-
culation 2012;126:1185–1193.

16. O’Brien EC, Simon DN, Thomas LE, Hylek EM, Gersh BJ, Ansell JE,
Kowey PR, Mahaffey KW, Chang P, Fonarow GC, Pencina MJ, Pic-
cini JP, Peterson ED. The ORBIT bleeding score: A simple bedside
score to assess bleeding risk in atrial fibrillation. Eur Heart J
2015;36:3258–3264.

17. Dewilde WJ, Oirbans T, Verheugt FW, Kelder JC, De Smet BJ,
Herrman JP, Adriaenssens T, Vrolix M, Heestermans AA, Vis MM,
Tijsen JG, van ’t Hof AW, ten Berg JM. Use of clopidogrel with or
without aspirin in patients taking oral anticoagulant therapy and under-
going percutaneous coronary intervention: An open-label, randomised,
controlled trial. Lancet 2013;381:1107–1115.

http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0010
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0010
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0010
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0013
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0013
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0013
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30119-5/sbref0017
www.ajconline.org

	Bleeding Risk of Add-On Anti-Platelet Agents to Direct Oral Anticoagulants in Patients With Nonvalvular Atrial Fibrillation (From 2216 Patients in the DIRECT Registry)
	Methods
	Results
	Discussion
	Disclosures
	Acknowledgments
	Supplementary materials


