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Background: Posthoc analyses have found an increased 
bleeding risk in oral anticoagulation with concomitant 
nonsteroidal anti-inflammatory drug (NSAID) use. However, 
this research was primarily conducted in mixed populations 
prescribed both direct oral anticoagulants (DOACs) and 
warfarin. Research evaluating bleeding risk with NSAID use 
among DOACs alone is limited. This study evaluates bleeding 
rates in patients taking rivaroxaban and apixaban with and 
without NSAID use and investigates the potential impact of 
NSAID selectivity or proton pump inhibitor (PPI) coprescribing.
Methods: This single-center retrospective cohort study compared 
bleeding rates between rivaroxaban or apixaban among NSAID 
and non-NSAID users. The primary endpoint was a composite of 
any bleeding event per International Society on Thrombosis and 
Haemostatis criteria. The secondary endpoint was bleeding rates 
for NSAID users based on NSAID choice and PPI coprescribing.

Results: The study included 681 patients on rivaroxaban 
and 3225 patients on apixaban. Seventy-two patients on 
rivaroxaban (10.6%) and 300 patients on apixaban (9.3%) were 
NSAID users. There was no statistically significant difference 
between rivaroxaban and apixaban among NSAID users 
(hazard ratio 1.04; 95% CI, 0.98-1.12) or non-NSAID users 
(hazard ratio 1.15; 95% CI, 0.80-1.66). There was no clinically 
significant difference observed for NSAID selectivity or PPI 
coprescribing for NSAID users.
Conclusions: Bleeding rates were not significantly 
different between patients taking rivaroxaban and patients 
taking apixaban, regardless of NSAID use. A population 
health management tool may provide a safe approach for 
coprescribing NSAIDs with DOACs. Additional prospective 
studies are needed to quantify the comparative bleeding risk 
with concomitant NSAID use among DOACs alone.
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Clinical practice has shifted from vi-
tamin K antagonists to direct oral 
anticoagulants (DOACs) for atrial 

fibrillation treatment due to their more fa-
vorable risk-benefit profile and less life-
style modification required.1,2 However, 
the advantage of a lower bleeding risk with 
DOACs could be compromised by poten-
tially problematic pharmacokinetic interac-
tions like those conferred by antiplatelets 
or nonsteroidal anti-inflammatory drugs 
(NSAIDs).3,4 Treating a patient needing an-
ticoagulation with a DOAC who has co-
morbidities may introduce unavoidable 
drug-drug interactions. This particularly 
happens with over-the-counter and pre-
scription NSAIDs used for the management 
of pain and inflammatory conditions.5

NSAIDs primarily affect 2 cyclooxygen-
ase (COX) enzyme isomers, COX-1 and 
COX-2.6 COX-1 helps maintain gastroin-
testinal (GI) mucosa integrity and plate-
let aggregation processes, whereas COX-2 
is engaged in pain signaling and inflamma-
tion mediation. COX-1 inhibition is asso-
ciated with more bleeding-related adverse 
events (AEs), especially in the GI tract. 
COX-2 inhibition is thought to provide an-
algesia and anti-inflammatory properties 
without elevating bleeding risk. This prem-
ise is responsible for the preferential use of 

celecoxib, a COX-2 selective NSAID, which 
should confer a lower bleeding risk com-
pared to nonselective NSAIDs such as ibu-
profen and naproxen.7 NSAIDs have been 
documented as independent risk factors for 
bleeding. NSAID users are about 3 times as 
likely to develop GI AEs compared to non-
NSAID users.8 

Many clinicians aim to further mitigate 
NSAID-associated bleeding risk by copre-
scribing a proton pump inhibitor (PPI). 
PPIs provide gastroprotection against 
NSAID-induced mucosal injury and se-
quential complication of GI bleeding. In a 
multicenter randomized control trial, pa-
tients who received concomitant PPI ther-
apy while undergoing chronic NSAID 
therapy—including nonselective and 
COX-2 selective NSAIDs—had a signifi-
cantly lower risk of GI ulcer development 
(placebo, 17.0%; 20 mg esomeprazole, 
5.2%; 40 mg esomeprazole, 4.6%).9 Current 
clinical guidelines for preventing NSAID-
associated bleeding complications recom-
mend using a COX-2 selective NSAID in 
combination with PPI therapy for patients 
at high risk for GI-related bleeding, includ-
ing the concomitant use of anticoagulants.10

There is evidence suggesting an increased 
bleeding risk with NSAIDs when used in 
combination with vitamin K antagonists 
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such as warfarin.11,12 A systematic review of 
warfarin and concomitant NSAID use found 
an increased risk of overall bleeding with 
NSAID use in combination with warfarin 
(odds ratio 1.58; 95% CI, 1.18-2.12), com-
pared to warfarin alone.12 

Posthoc analyses of randomized clinical 
trials have also demonstrated an increased 
bleeding risk with oral anticoagulation and 
concomitant NSAID use.13,14 In the RE-LY 
trial, NSAID users on warfarin or dabigatran 
had a statistically significant increased risk 
of major bleeding compared to non-NSAID 
users (hazard ratio [HR] 1.68; 95% CI, 1.40-
2.02; P < .001).13 In the ARISTOTLE trial, 
patients on warfarin or apixaban who were 
incident NSAID users were found to have an 
increased risk of major bleeding (HR 1.61; 
95% CI, 1.11-2.33) and clinically relevant 
nonmajor bleeding (HR 1.70; 95% CI, 1.16-
2.48).14 These trials found a statistically sig-
nificant increased bleeding risk associated 
with NSAID use, though the populations 
evaluated included patients taking warfarin 
and patients taking DOACs. These trials did 
not evaluate the bleeding risk of concomitant 
NSAID use among DOACs alone.

Evidence on NSAID-associated bleeding 
risk with DOACs is lacking in settings where 
the patient population, prescribing practices, 
and monitoring levels are variable. Within 
the Veterans Health Administration, clinical 
pharmacist practitioners (CPPs) in anticoag-
ulation clinics oversee DOAC therapy man-
agement. CPPs monitor safety and efficacy 
of DOAC therapies through a population 
health management tool, the DOAC Dash-
board.15 The DOAC Dashboard creates alerts 
for patients who may require an intervention 
based on certain clinical parameters, such as 
drug-drug interactions.16 Whenever a patient 
on a DOAC is prescribed an NSAID, an alert 
is generated on the DOAC Dashboard to flag 
the CPPs for the potential need for an inter-
vention. If NSAID therapy remains clinically 
indicated, CPPs may recommend risk re-
duction strategies such as a COX-2 selective 
NSAID or coprescribing a PPI.10

The DOAC Dashboard provides an ideal 
setting for investigating the effects of NSAID 
use, NSAID selectivity, and PPI coprescribing 
on DOAC bleeding rates. With an increasing 
population of patients receiving anticoagu-
lation therapy with a DOAC, more guidance 

regarding the bleeding risk of concomitant 
NSAID use with DOACs is needed. Stud-
ies evaluating the bleeding risk with con-
comitant NSAID use in patients on a DOAC 
alone are limited. This is the first study to 
date to compare bleeding risk with concomi-
tant NSAID use between DOACs. This study 
provides information on bleeding risk with 
NSAID use among commonly prescribed 
DOACs, rivaroxaban and apixaban, and the 
potential impacts of current risk reduction 
strategies.

METHODS
This single-center retrospective cohort re-
view was performed using the electronic 
health records (EHRs) of patients enrolled 
in the US Department of Veterans Affairs 
(VA) Mountain Home Healthcare System 
who received rivaroxaban or apixaban from 
December 2020 to December 2022. This 
study received approval from the East Ten-
nessee State University/VA Institutional Re-
view Board committee. 

Patients were identified through the 
DOAC Dashboard, aged 21 to 100 years, and 
received rivaroxaban or apixaban at a thera-
peutic dose: rivaroxaban 10 to 20 mg daily 
or apixaban 2.5 to 5 mg twice daily. Patients 
were excluded if they were prescribed dual 
antiplatelet therapy, received rivaroxaban at 
dosing indicated for peripheral vascular dis-
ease, were undergoing dialysis, had evidence 
of moderate to severe hepatic impairment or 
any hepatic disease with coagulopathy, were 
undergoing chemotherapy or radiation, or 
had hematological conditions with predis-
posed bleeding risk. These patients were ex-
cluded to mitigate the potential confounding 
impact from nontherapeutic DOAC dosing 
strategies and conditions associated with an 
increased bleeding risk.

Eligible patients were stratified based on 
NSAID use. NSAID users were defined as 
patients prescribed an oral NSAID, includ-
ing both acute and chronic courses, at any 
point during the study time frame while 
actively on a DOAC. Bleeding events were 
reviewed to evaluate rates between rivarox-
aban and apixaban among NSAID and non-
NSAID users. Identified NSAID users were 
further assessed for NSAID selectivity and 
PPI coprescribing as a subgroup analysis for 
the secondary assessment.
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Data Collection
Baseline data were collected, including age, 
body mass index, anticoagulation indication, 
DOAC agent, DOAC dose, and DOAC total 
daily dose. Baseline serum creatinine levels, 
liver function tests, hemoglobin levels, and 
platelet counts were collected from the most 
recent data available immediately prior to the 
bleeding event, if applicable. 

The DOAC Dashboard was reviewed for 
active and dismissed drug interaction alerts 
to identify patients taking rivaroxaban or 
apixaban who were prescribed an NSAID. Pa-
tients were categorized in the NSAID group if 
an interacting drug alert with an NSAID was 
reported during the study time frame. Data 
available through the interacting drug alerts 
on NSAID use were limited to the interact-
ing drug name and date of the reported flag. 
Manual EHR review was required to confirm 
dates of NSAID therapy initiation and NSAID 
discontinuation, if applicable. 

Data regarding concomitant antiplate-
let use were obtained through review of 
the active and dismissed drug interaction 
alerts on the DOAC Dashboard. Concomi-
tant antiplatelet use was defined as the pre-
scribing of a single antiplatelet agent at any 
point while receiving DOAC therapy. Data 
on concomitant antiplatelets were collected 
regardless of NSAID status.

Data on coprescribed PPI therapy were 

obtained through manual EHR review of 
identified NSAID users. Coprescribed PPI 
therapy was defined as the prescribing of a 
PPI at any point during NSAID therapy. Data 
regarding PPI use among non-NSAID users 
were not collected because the secondary 
endpoint was designed to assess PPI use only 
among patients coprescribed a DOAC and 
NSAID.

Outcomes
Bleeding events were identified through an 
outcomes report generated by the DOAC 
Dashboard based on International Classifi-
cation of Diseases, Tenth Revision diagnosis 
codes associated with a bleeding event. The 
outcomes report captures diagnoses from the 
outpatient and inpatient care settings. Re-
ported bleeding events were limited to pa-
tients who received a DOAC at any point in 
the 6 months prior to the event and excluded 
patients with recent DOAC initiation within 
7 days of the event, as these patients are not 
captured on the DOAC Dashboard.

All reported bleeding events were man-
ually reviewed in the EHR and categorized 
as a major or clinically relevant nonmajor 
bleed, according to International Society 
of Thrombosis and Haemostasis criteria. 
Validated bleeding events were then cross-
referenced with the interacting drug alerts 
report to identify events with potentially 

TABLE 1. Baseline Characteristics

Criteria

NSAID use No NSAID use

Rivaroxaban (n = 72) Apixaban (n = 300) Rivaroxaban (n = 609) Apixaban (n = 2925)

Age, mean (median), y 66.9 (69.5) 72.4 (74.0) 71.5 (74.0) 75.6 (75.0)

BMI, mean (median) 33.5 (32.0) 31.1 (30.0) 31.5 (31.0) 30.1 (29.0)

SCr, mean (median), mg/dL 1.1 (1.1) 1.1 (1.1) 1.2 (1.0) 1.3 (1.1)

AST, mean (median), U/L 24.9 (23.0) 22.4 (20.0) 22.3 (20.0) 22.6 (20.0)

ALT, mean (median), U/L 22.9 (20.0) 24.5 (20.0) 22.5 (19.0) 21.4 (18.0)

HGB, mean (median), g/dL 13.6 (14.0) 13.9 (14.1) 13.9 (14.0) 13.6 (13.7)

PLT, mean (median), 103/mcL 211.3 (204.0) 217.9 (208.5) 214.5 (210.0) 207.9 (199.0)

Concomitant antiplatelet, % 20.3 28.7 43.6 47.9

Concomitant PPI, % 60.8 56.0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; HGB, hemoglobin; PLT, platelet count; 
PPI, proton pump inhibitor; NSAID, nonsteroidal anti-inflammatory drug; SCr, serum creatinine.
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overlapping NSAID therapy at the time 
of the event. Overlapping NSAID therapy 
was defined as the prescribing of an NSAID 
at any point in the 6 months prior to the 
event. All events with potential overlap-
ping NSAID therapies were manually re-
viewed for confirmation of NSAID status at 
the time of the event.

The primary endpoint was a composite 
of any bleeding event per International So-
ciety of Thrombosis and Haemostasis crite-
ria. The secondary endpoint evaluated the 
potential impact of NSAID selectivity or PPI 
coprescribing on the bleeding rate among the 
NSAID user groups. 

Statistical Analysis
Analyses were performed consistent with 
the methods used in the ARISTOTLE and 
RE-LY trials. It was determined that a sam-
ple size of 504 patients, with ≥ 168 patients 
in each group, would provide 80% power 
using a 2-sided α of 0.05. HRs with 95% 
CIs and respective P values were calculated 
using a SPSS-adapted online calculator.

RESULTS
The DOAC Dashboard identified 681 pa-
tients on rivaroxaban and 3225 patients 
on apixaban; 72 patients on rivaroxaban 
(10.6%) and 300 patients on apixaban 
(9.3%) were NSAID users. The mean age of 
NSAID users was 66.9 years in the rivarox-
aban group and 72.4 years in the apixaban 
group. The mean age of non-NSAID users 
was 71.5 years in the rivaroxaban group 
and 75.6 years in the apixaban group. No 
appreciable differences were observed 
among subgroups in body mass index, renal 
function, hepatic function, hemoglobin, or 
platelet counts, and no statistically signifi-
cant differences were identified (Table 1). 
Antiplatelet agents identified included as-
pirin, clopidogrel, prasugrel, and ticagrelor. 
Fifteen patients (20.3%) in the rivaroxa-
ban group and 87 patients (28.7%) in the 
apixaban group had concomitant antiplate-
let and NSAID use. Forty-five patients on 
rivaroxaban (60.8%) and 170 (55.9%) on 
apixaban were prescribed concomitant PPI 
and NSAID at baseline. Among non-NSAID 
users, there was concomitant antiplatelet 
use for 265 patients (43.6%) in the rivar-
oxaban group and 1401 patients (47.9%) in 

the apixaban group. Concomitant PPI use 
was identified among 63 patients (60.0%) 
taking selective NSAIDs and 182 (57.2%) 
taking nonselective NSAIDs. 

A total of 423 courses of NSAIDs were 
identified: 85 NSAID courses in the rivarox-
aban group and 338 NSAID courses in the 
apixaban group. Most NSAID courses in-
volved a nonselective NSAID in the rivaroxa-
ban and apixaban NSAID user groups: 75.2% 
(n = 318) aggregately compared to 71.8% 
(n = 61) and 76.0% (n = 257) in the rivar-
oxaban and apixaban groups, respectively. 
The most frequent NSAID courses identified 
were meloxicam (26.7%; n = 113), celecoxib 
(24.8%; n = 105), ibuprofen (19.1%; n = 81), 
and naproxen (13.5%; n = 57). Data regard-
ing NSAID therapy initiation and discontin-
uation dates were not readily available. As a 
result, the duration of NSAID courses was 
not captured. 

There was no statistically significant differ-
ence in bleeding rates between rivaroxaban 
and apixaban among NSAID users (HR 1.04; 
95% CI, 0.98-1.12) or non-NSAID users (HR 
1.15; 95% CI, 0.80-1.66) (Table 2). Apixaban 
non-NSAID users had a higher rate of major 
bleeds (HR 0.32; 95% CI, 0.17-0.61) while 
rivaroxaban non-NSAID users had a higher 
rate of clinically relevant nonmajor bleeds 
(HR 1.63; 95% CI, 1.10-2.54).

The sample size for the secondary end-
point consisted of bleeding events that 
were confirmed to have had an overlap-
ping NSAID prescribed at the time of the 
event. For this secondary assessment, there 
was 1 rivaroxaban NSAID user bleeding 
event and 4 apixaban NSAID user bleeding 
events. For the rivaroxaban NSAID user 
bleeding event, the NSAID was nonselec-
tive and a PPI was not coprescribed. For 
the apixaban NSAID user bleeding events, 
2 NSAIDs were nonselective and 2 were 
selective. All patients with apixaban and 
NSAID bleeding events had a coprescribed 
PPI. There was no clinically significant dif-
ference in the bleeding rates observed for 
NSAID selectivity or PPI coprescribing 
among the NSAID user subgroups.

DISCUSSION
This study found that there was no sta-
tistically significant difference for bleed-
ing rates of major and nonmajor bleeding 
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events between rivaroxaban and apixa-
ban among NSAID users and non-NSAID 
users. This study did not identify a clini-
cally significant impact on bleeding rates 
from NSAID selectivity or PPI coprescrib-
ing among the NSAID users. 

There were notable but not statistically 
significant differences in baseline charac-
teristics observed between the NSAID and 
non-NSAID user groups. On average, the ri-
varoxaban and apixaban NSAID users were 
younger compared with those not taking 
NSAIDs. NSAIDs, specifically nonselective 
NSAIDs, are recognized as potentially inap-
propriate medications for older adults given 
that this population is at an increased risk 
for GI ulcer development and/or GI bleed-
ing.17 The non-NSAID user group likely 
consisted of older patients compared to the 
NSAID user group as clinicians may avoid 
prescribing NSAIDs to older adults regard-
less of concomitant DOAC therapy. 

In addition to having an older patient 
population, non-NSAID users were more 
frequently prescribed a concomitant anti-
platelet when compared with NSAID users. 
This prescribing pattern may be due to 
clinicians avoiding the use of NSAIDs in 
patients receiving DOAC therapy in com-
bination with antiplatelet therapy, as these 
patients have been found to have an in-
creased bleeding rate compared to DOAC 
therapy alone.18 

Non-NSAID users had an overall higher 
bleeding rate for both major and nonmajor 
bleeding events. Based on this observation, 
it could be hypothesized that antiplate-
let agents have a higher risk of bleeding in 

comparison to NSAIDs. In a subanalysis of 
the EXPAND study evaluating risk factors 
of major bleeding in patients receiving ri-
varoxaban, concomitant use of antiplatelet 
agents demonstrated a statistically signif-
icant increased risk of bleeding (HR 1.6; 
95% CI, 1.2-2.3; P = .003) while concomi-
tant use of NSAIDs did not (HR 0.8; 95% 
CI, 0.3-2.2; P = .67).19

In assessing PPI status at baseline, a ma-
jority of both rivaroxaban and apixaban 
NSAID users were coprescribed a PPI. This 
trend aligns with current clinical guideline 
recommendations for the prescribing of 
PPI therapy for GI protection in high-risk 
patients, such as those on DOAC therapy 
and concomitant NSAID therapy.10 Given 
the high proportion of NSAID users copre-
scribed a PPI at baseline, it may be possible 
that the true incidence of NSAID-associated 
bleeding events was higher than what this 
study found. This observation may reflect 
the impact from timely implementation of 
risk mitigation strategies by CPPs in the an-
ticoagulation clinic. However, this study 
was not constructed to assess the efficacy of 
PPI use in this manner. 

It is important to note the patients in-
cluded in this study were followed by 
a pharmacist in an anticoagulation clinic 
using the DOAC Dashboard.15 This pop-
ulation management tool allows CPPs to 
make proactive interventions when a pa-
tient taking a DOAC receives an NSAID 
prescription, such as recommending the 
coprescribing of a PPI or use of a selec-
tive NSAID.10,16 These standards of care 
may have contributed to an overall reduced 

TABLE 2. Primary Outcomes

Bleeding 
events

NSAID use No NSAID use

Rivaroxaban, 
No. (%)

Apixaban,  
No. (%) HR (95% CI)

Rivaroxaban, 
No. (%)

Apixaban,  
No. (%) HR (95% CI)

No. 72 300 609 2925

Any 1 (1.4) 4 (1.3) 1.04  
(0.98-1.12)

39 (6.4) 163 (5.6) 1.15  
(0.80-1.66)

Major 0 (0) 1 (0.3) 1.00  
(0.99-1.11)

4 (0.7) 60 (2.1) 0.32  
(0.17-0.61)

Nonmajor 1 (1.4) 3 (1.0) 1.39  
(0.91-1.66)

35 (5.8) 103 (3.5) 1.63  
(1.10-2.54)

Abbreviations: HR, hazard ratio; NSAID, nonsteroidal anti-inflammatory drug.
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bleeding rate among the NSAID user group 
and may not be reflective of private practice. 

The planned analysis of this study was 
modeled after the posthoc analysis of the 
RE-LY and ARISTOTLE trials. Both tri-
als demonstrated an increased risk of 
bleeding with oral anticoagulation, in-
cluding DOAC and warfarin, in combi-
nation with NSAID use. However, both 
trials found that NSAID use in patients 
treated with a DOAC was not indepen-
dently associated with increased bleed-
ing events compared with warfarin.13,14 
The results of this study are comparable 
to the RE-LY and ARISTOTLE findings 
that NSAID use among patients treated 
with rivaroxaban or apixaban did not 
demonstrate a statistically significant in-
creased bleeding risk.

Studies of NSAID use in combination 
with DOAC therapy have been limited 
to patient populations consisting of both 
DOAC and warfarin. Evidence from these 
trials outlines the increased bleeding risk 
associated with NSAID use in combi-
nation with oral anticoagulation; how-
ever, these patient populations include 
those on a DOAC and warfarin.13,14,19,20 
Given the limited evidence on NSAID 
use among DOACs alone, it is assumed 
NSAID use in combination with DOACs 
has a similar risk of bleeding as warfa-
rin use. This may cause clinicians to au-
tomatically exclude NSAID therapy as a 
treatment option for patients on a DOAC 
who are otherwise clinically appropriate 
candidates, such as those with underly-
ing inflammatory conditions. Avoiding 
NSAID therapy in this patient population 
may lead to suboptimal pain management 
and increase the risk of patient harm from 
methods such as inappropriate opioid 
therapy prescribing.

DOAC therapy should not be a universal 
limitation to the use of NSAIDs. Although 
the risk of bleeding with NSAID therapy 
is always present, deliberate NSAID pre-
scribing in addition to the timely imple-
mentation of risk mitigation strategies may 
provide an avenue for safe NSAID prescrib-
ing in patients receiving a DOAC. A pop-
ulation health-based approach to DOAC 
management, such as the DOAC Dash-
board, appears to be effective at preventing 

patient harm when NSAIDs are prescribed 
in conjunction with DOACs.

Limitations
The DOAC Dashboard has been shown to be 
effective and efficient at monitoring DOAC 
therapy from a population-based approach.16 
Reports generated through the DOAC Dash-
board provide convenient access to patient 
data which allows for timely interventions; 
however, there are limits to its use for data 
collection. All the data elements necessary 
to properly assess bleeding risk with vali-
dated tools, such as HAS-BLED (hyperten-
sion, abnormal renal/liver function, stroke, 
bleeding history or predisposition, labile in-
ternational normalized ratio, elderly, drugs/
alcohol concomitantly), are not available on 
DOAC Dashboard reports. Due to this con-
straint, bleeding risk assessments were not 
conducted at baseline and this study was un-
able to include risk modeling. Additionally, 
data elements like initiation and discontinua-
tion dates and duration of therapies were not 
readily available. As a result, this study was 
unable to incorporate time as a data point.

This was a retrospective study that re-
lied on manual review of chart documen-
tation to verify bleeding events, but data 
obtained through the DOAC Dashboard 
were transferred directly from the EHR.15 
Bleeding events available for evaluation 
were restricted to those that occurred at 
a VA facility. Additionally, the sample size 
within the rivaroxaban NSAID user group 
did not reach the predefined sample size re-
quired to reach power and may have been 
too small to detect a difference if one did 
exist. The secondary assessment had a low 
sample size of NSAID user bleeding events, 
making it difficult to fully assess its impact 
on NSAID selectivity and PPI coprescribing 
on bleeding rates. All courses of NSAIDs 
were equally valued regardless of the dose 
or therapy duration; however, this is con-
sistent with how NSAID use was defined in 
the RE-LY and ARISTOTLE trials.

CONCLUSIONS
This retrospective cohort review found 
no statistically significant difference in 
the composite bleeding rates between ri-
varoxaban and apixaban among NSAID 
users and non-NSAID users. Moreover, 
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there was no clinically significant impact 
observed for bleeding rates in regard to 
NSAID selectivity and PPI coprescribing 
among NSAID users. However, coprescrib-
ing of PPI therapy to patients on a DOAC 
who are clinically indicated for an NSAID 
may reduce the risk of bleeding. Popula-
tion health management tools, such as the 
DOAC Dashboard, may also allow clini-
cians to safely prescribe NSAIDs to patients 
on a DOAC. Further large-scale observa-
tional studies are needed to quantify the 
real-world risk of bleeding with concomi-
tant NSAID use among DOACs alone and 
to evaluate the impact from NSAID selectiv-
ity or PPI coprescribing.
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