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Thrombotic and Hemorrhagic Adverse Events
of Direct Oral Anticoagulants: An Analysis of
Sex-Related Differences Using Food and Drug
Administration Adverse Event Reporting System

ABSTRACT

Background: Sex-related differences in the safety profiles of direct oral anticoagulants
(DOACs) remain insufficiently understood. This study aimed to evaluate sex-specific dif-
ferences in the most frequently reported hemorrhagic and thrombotic adverse events
(AEs) associated with DOAC therapy using data from the Food and Drug Administration
Adverse Event Reporting System (FAERS).

Methods: A retrospective pharmacovigilance analysis was conducted using FAERS
reports fromeach DOAC's approval date through 2024. Only casesin which asingle DOAC
was designated as the primary suspect and the report was submitted by a healthcare
professional were included. Six major AEs were evaluated: gastrointestinal hemorrhage,
intracerebral hemorrhage, pulmonary embolism (PE), deep vein thrombosis, ischemic
stroke, and myocardial infarction (Ml). Dabigatran served as the reference comparator.
Reporting odds ratios (RORs) with 95% Cls were calculated to identify disproportionate
reporting signals.

Results: Hemorrhagic and thrombotic AE patterns demonstrated notable sex differ-
ences. Gastrointestinal hemorrhage risk was higher with apixaban (ROR=2.32, P < .001,
95% Cl: 2.20-2.45) and edoxaban (ROR =2.95, P < .001, 95% Cl: 2.54-3.42) compared with
dabigatran, while female dabigatran users reported these events more frequently (P <
.001). Intracranial hemorrhage was reported more often among males using dabigatran
and rivaroxaban (P=.003 and P=.004). All DOACs were associated with increased Ml
reports (e.g., apixaban ROR =2.37, P < .001, 95% Cl: 2.08-2.71), particularly among males.
Conversely, PE and ischemic stroke were more frequently reported in female rivaroxaban
users (P <.00Tand P=.018).

Conclusions: Significant sex-specific differences exist in DOAC safety profiles.
Recognizing these patterns may inform individualized anticoagulant selection and
enhance pharmacovigilance-driven personalized medicine.

Keywords: Adverse Drug Reaction Reporting Systems, anticoagulants, hemorrhage, sex
differences, thrombosis

INTRODUCTION

Anticoagulants play a critical role in the prevention and treatment of thrombo-
embolic disorders. Over the past decade, a new generation of direct oral antico-
agulants (DOACsS), including dabigatran, rivaroxaban, apixaban, edoxaban, and
betrixaban, has gained widespread use in clinical practice owing to their unique
pharmacological advantages. Their fixed dosing, lack of routine laboratory moni-
toring, and broad clinical indications make them appealing alternatives to tra-
ditional vitamin K antagonists (VKAs)."? However, serious bleeding events and
thrombotic complications remain important safety concerns.>*

Most of the available safety data on DOACs have been derived from clinical trial
populations. Randomized trials typically involve selected and homogeneous
patient groups. As a result, the findings may not fully reflect sex-related safety
differences in real-world settings.® The reflection of biological and clinical fac-
tors related to sex (e.g. hormone levels, thrombotic and hemorrhagic tendencies,
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pharmacokinetic properties) in adverse event (AE) profiles
has not been comprehensively explored.* Despite this gap,
growing evidence suggests that there may be significant sex
differences in the efficacy and safety profiles of DOACs.®
Overall, the available data for sex-specific differences
remain fragmentary and are often restricted to subgroup
analyses, which limits statistical power and complicates
clinicalinterpretation. In addition to sex-related differences,
elderly patients with multiple comorbidities or polyphar-
macy are often excluded from randomized trials, further
contributing to uncertainties about the safety of DOACs in
complex clinical populations.®

Large-scale pharmacovigilance databases such as the Food
and Drug Administration Adverse Event Reporting System
(FAERS) involving heterogeneous populations have the
potential to reveal sex-specific AE differences with respect
to DOACSs that may not be noticed in controlled clinical tri-
als.”® Therefore, this study analyzed FAERS data to evaluate
the most commonly reported hemorrhagic and thrombotic
AEs associated with DOAC use and to investigate poten-
tial sex-related differences. The findings provide clinicians
with insights that support more individualized anticoagulant
selection and contribute to the growing body of pharmaco-
vigilance research in this field.

METHODS

Data Source and Study Design

This retrospective, descriptive data analysis was performed
using FAERS data.’ The FAERS is an open-access database to
which patients, pharmaceutical companies, and healthcare
professionals voluntarily submit reports of drug-related AEs
and product quality issues. The database includes case-level
information including the year of reporting, type of reaction,
product/generic name, patient age and sex, reporter type/
region, event outcome, severity classification, and thera-
peutic indication. Reported reactions in FAERS represent
suspected AEs at the Preferred Term level according to the
Dictionary of Medical Regulatory Activities.™

HIGHLIGHTS

e Reports from healthcare professionals in the United
States Food and Drug Administration Adverse Event
Reporting System between 2010 and 2024 were
analyzed.

e Direct oral anticoagulants were compared with dabiga-
tran using disproportionality analysis.

e Gastrointestinal hemorrhage was more frequently
associated with apixaban and edoxaban, while rivarox-
aban showed fewer reports; edoxaban had the highest
signal for intracranial hemorrhage.

e Pulmonary embolism and deep vein thrombosis were
less common with rivaroxaban, whereas myocardial
infarction (MI) and ischemic stroke were more frequent
with all agents.

e Gastrointestinal hemorrhage was more often reported
in female patients, whereas intracranial hemorrhage
and Ml were more frequently reported in male patients.
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For hemorrhagic events, the terms “cerebral hemorrhage”
and “intracranial hemorrhage” were used to describe intra-
cranial bleeding, and “gastrointestinal hemorrhage” was
used to define gastrointestinal bleeding. Thrombotic events
consisted of deep vein thrombosis (DVT), pulmonary embo-
lism (PE), ischemic stroke, and myocardial infarction (Ml);
only the terms “myocardial infarction” and “acute myo-
cardial infarction” were used to define MI. The AE records
were retrieved by querying the database using the relevant
generic name: “dabigatran,” “dabigatran etexilate,” “dabi-
gatran etexilate mesylate,” “rivaroxaban,” *“apixaban,”
"edoxaban,” “edoxaban tosylate,” and “edoxaban tosylate
monohydrate.”

In this study, predefined inclusion and exclusion criteria were
applied. The AEs reports associated with DOACs (dabiga-
tran, rivaroxaban, apixaban, and edoxaban) were evaluated
for the period from each drug’s FDA approval date to the end
of 2024. Betrixaban was excluded from the study due to its
limited number of reports (n=35). Only records in which the
DOAC was designated as the primary suspect were included;
concomitant medications were not considered in this analy-
sis. Records in which the DOAC was coded as a secondary
suspect or concomitant agent were excluded. Only AEs sub-
mitted by healthcare professionals were included (Figure 1).
Caseswithmissing sexinformation wereincludedinthe over-
all analysis but excluded from sex-specific subgroup assess-
ments. Duplicate reports were addressed according to the
FDA-recommended procedures.” Among entries sharing the
same case identifiers (CASEID), the version with the latest
FDA receipt date (FDA_DT) was retained.

Disproportionality Analysis and Statistical Analysis

Annual AE reporting rates were calculated by dividing the
total number of AEs by the number of years each drug had
been listed in the FAERS database. Demographic charac-
teristics were summarized descriptively. For comparative
analyses, each Factor Xa inhibitor (rivaroxaban, apixaban,
and edoxaban) was compared with dabigatran. Reporting
odds ratios (RORs) for each AE were calculated usinga 2 x 2
contingency table. A potential safety signal indicating a dis-
proportionate association between a drug and a specific AE
was identified by an ROR exceeding 1. The chi-square test
was used to evaluate sex-based differences for each of the 6
AEs. All statistical analyses and graphical visualizations were
conducted using SPSS versions 23.0 and GraphPad Prism
version 10.4.1. A P value of <.05 was considered statistically
significant.

RESULTS

After applying the inclusion and exclusion criteria to
30179725 AE reportsin the FAERS database through 2024, a
total of 37537 dabigatran, 61983 rivaroxaban, 43930 apix-
aban, and 5040 edoxaban cases were included in the final
analysis (Figure 1). Among DOACSs, apixaban accounted for
the highest number of primary-suspect AE reports, whereas
rivaroxaban had the highest number of AEsreported specif-
ically by healthcare professionals. Annual AE counts, throm-
botic and hemorrhagic events, annual death totals, and the
study periodsforeach DOAC areshowninFigure 2. Apixaban
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Total 30,179,725 AEs

Total 71,668 AEs with Total 144,833 AEs with Total 154,411 AEs with Total 8,380 AEs with
Dabigatran from 2010 to 2024 Rivaroxaban from 2011 to 2024 Apixaban from 2013 to 2024 Edoxaban from 2015 to 2024
Reports where the
drug was listed only
as concomitant or
secondary suspect
were excluded
Total 62,915 AEs as Total 97,484 AEs as Total 125,409 AEs as Total 5,645 AEs as
primary suspect primary suspect primary suspect primary suspect
Only reports
submitted by health
professionals were
retained
37,537 AEs reported 61,983AEs reported by 43,930 AEs reported 5,040 AEs reported by
by health professionals health professionals by health professionals health professionals
5,729 4,190 10,163 8,404 4,168 2,881 334 339
hemorrhagic thrombotic hemorrhagic thrombotic hemorrhagic thrombotic hemorrhagic thrombotic
events events events events events events events events

Figure 1. Flowchart of adverse events reported to the FAERS with DOACs. AEs, Adverse events.

exhibited the highest annual number of reported deaths, in Table 1. For all DOACs, these AEs were most reported in
while edoxaban showed the lowest annual AE counts, individuals aged 65-85 years. When overall hemorrhagic
reflecting its comparatively lower usage. Demographic  and thrombotic AEs were evaluated, male patients receiv-
characteristics of patients experiencing hemorrhagic and  ing dabigatran and apixaban demonstrated a significantly
thrombotic disorders related to DOAC use are presented higherreporting frequency (P <.001; Figure 3).
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Figure 2. Annual number of adverse events reported with DOACs as the primary suspect. Hemorrhagic, thrombotic, and death-
related events are shown on the graph together with annualized total AE numbers. Each drug’s FDA approval date served as the

basis for calculating the inclusion period (in years). *Apixaban was approved on December 28, 2012; hence, the year 2012 was
excluded from the period used to calculate annual averages. AEs, Adverse events.
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Table 1. Demographics of Reported Selected Thrombotic and Hemorrhagic AEs with DOACs

Dabigatran Rivaroxaban Apixaban Edoxaban
Characteristics (n=9619) (n=17806) (n=6844) (n=657)
Serious type
Serious, n (%) 9530 (99.07) 17755 (99.71) 6755 (98.69) 626 (95.28)
Non-serious, n (%) 89 (0.92) 51(0.28) 89 (1.30) 31(4.71)
Sex
Female, n (%) 3829 (39.80) 7867 (44.18) 2649 (38.70) 160 (24.35)
Male, n (%) 4366 (45.38) 7677 (43.11) 3072 (44.88) 155 (23.59)
Not specified, n (%) 1424 (14.80) 2262 (12.70) 1123 (16.40) 342 (52.05)
Age group
<18, n (%) 9(0.09) 18 (0.10) 3(0.04) 1(0.15)
18-64, n (%) 1041(10.82) 3808 (21.38) 833(1217) 33(5.02)
65-85,n (%) 4500 (46.78) 7568 (42.50) 2866 (41.87) 165 (25.11)
>85,n (%) 1030 (10.70) 1396 (7.84) 918 (13.41) 67 (10.19)
Not specified, n (%) 3039 (31.59) 5016 (2817) 2222 (32.46) 391(59.51)
Outcome of event
Died, n (%) 2271(23.60) 3522 (19.77) 1184 (17.29) 120 (18.26)
Life-threatening, n (%) 1379 (14.33) 1301(7.30) 887 (12.96) 92 (14.00)
Hospitalized, n (%) 6515 (67.73) 11172 (62.74) 3129 (45.71) 424 (64.53)
Disabled, n (%) 354 (3.68) 388(2.17) 194 (2.83) 26 (3.95)
Congenital anomaly, n (%) 2(0.02) 1(0.00) 2(0.02) 0(0.00)
Required intervention, n (%) 52(0.54) 54 (0.30) 136 (1.98) 2(0.30)
Other, n (%) 3273 (34.02) 7784 (43.71) 5774 (84.36) 311(47.33)
Case priority
Direct, n (%) 572 (5.94) 741(4.16) 842(12.30) 11(1.67)
Expedited, n (%) 7192 (74.76) 11404 (64.04) 5305 (77.51) 615 (93.60)
Non-expedited, n (%) 1855 (19.28) 5661(31.79) 693 (10.12) 31(4.77)

Eventsinclude gastrointestinal hemorrhage, intracranial hemorrhage, pulmonary embolism, deep vein thrombosis, myocardial infarction, and

ischemic stroke.

Hemorrhagic Adverse Events

For gastrointestinal hemorrhage, apixaban (ROR=2.32,
P < .001, 95% Cl: 2.20-2.45) and edoxaban (ROR=295, P <
.001, 95% ClI: 2.54-3.42) were associated with significantly
higher reporting risk compared with dabigatran. In con-
trast, rivaroxaban demonstrated a significantly lower risk
of gastrointestinal hemorrhage (ROR=0.86, P <.001, 95% Cl:
0.82-0.89; Table 2). In the sex-based assessment, reports of
gastrointestinal hemorrhage were more frequentin females

receiving rivaroxaban and edoxaban, although these dif-
ferences did not reach statistical significance (P=.949 and
P=.908, respectively). However, this difference was signifi-
cantly in favor of females for dabigatran (P <.001; Figure 4).

For intracranial hemorrhage, edoxaban (ROR=1.76, P < .001,
95% Cl: 1.49-2.09) and rivaroxaban (ROR=1.09, P=.007, 95%
Cl: 1.02-1.15) were associated with significantly increased
risks compared with dabigatran. The modest increase

10000 p=0.06

[ —
8000 — p<0.001% I Dabigatran
60004 1 p<0.001* [ Rivaroxaban
4000 - . [—| [1 Apixaban
2000 L 1 p=0.277 [ Edoxaban

Number of Advers Events (1)

200 -
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50—
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Figure 3. Sex differences of total hemorrhagic and thrombotic adverse events with DOACs. *P <.05.
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observed with apixaban was not statistically significant
(P=186). In sex-stratified analyses, intracranial hemor-
rhage was reported significantly more frequently in males
receiving dabigatran and rivaroxaban (P=.003 and P=.004,
respectively).

Thrombotic Adverse Events

For PE, rivaroxaban (ROR=0.40, P < .001, 95% Cl: 0.38-0.44)
and apixaban (ROR=0.91, P=.039, 95% Cl: 0.83-0.99) were
associated with significantly fewer reports than dabiga-
tran. No significant difference was observed for edoxaban
(P=.996; Table 2). In sex-stratified analyses, PE was reported
significantly more often in females receiving rivaroxaban (P
<.001; Figure 4).

For DVT, rivaroxaban demonstrated a significantly lower
reporting risk (ROR=0.41, P < .001, 95% CIl: 0.38-0.44),
whereas edoxaban was associated with a higher risk
(ROR=1.63, P < .001, 95% Cl: 1.27-2.09). The difference for
apixaban did not exceed the statistical limit (P=.066). In sex-
based assessments, DVT was reported more frequently in
male patients receiving dabigatran, rivaroxaban, and apix-
aban; however, this difference was statistically significant
only for rivaroxaban (P=.019).

Sahinbas et al. Sex Differencesin Oral Anticoagulant Safety

With respect to MI, all DOACs showed a significantly higher
reporting risk than dabigatran: rivaroxaban (ROR=1.92, P <
.001, 95% Cl: 1.71-2.14), apixaban (ROR =2.37, P < .001, 95% Cl:
2.08-2.71), and edoxaban (ROR=2.51, P < .001, 95% CI: 1.81-
3.54). When stratified by sex, MI AEs were more frequently
reported in male patients for all DOACs. This difference was
statistically significant for dabigatran (P <.001), rivaroxaban
(P <.001), and apixaban (P=.001) but not significant for edox-
aban (P=.481).

Forischemicstroke,allDOACswereassociatedwithhigher AE
reporting compared with dabigatran: apixaban (ROR=5.12, P
< .001, 95% Cl: 4.62-5.69), rivaroxaban (ROR=2.35, P < .001,
95% Cl: 2.19-2.53), and edoxaban (ROR=2.09, P < .001, 95%
Cl: 1.74-2.51). In sex-based analyses, ischemic stroke was
reported significantly more frequently in female patients
using rivaroxaban (P =.018).

DISCUSSION

Thisstudy comprehensively evaluated sex-based differences
in hemorrhagic and thrombotic AEs associated with DOACs
by analyzing data from the FAERS database. Among DOACS,
rivaroxaban accounted for the highest overall number of

Table 2. The Comparison Between Hemorrhagic and Thrombotic Disorder Adverse Events of DOACs as a Primary Suspect

Medication
Type of Reaction DOACs Cases Non-cases ROR (95% CI) P
Gastrointestinal hemorrhage Dabigatran 3856 33681
Rivaroxaban 7305 54678 0.86(0.82-0.89) <.007***
Apixaban 2064 41866 2.32(2.20-2.45) <.007***
Edoxaban 188 4852 2.95(2.54-3.42) <.007***
Intracranial hemorrhage Dabigatran 1873 35664
Rivaroxaban 2858 59125 1.09 (1.02-1.15) .007**
Apixaban 2104 41826 1.04 (0.98-1.11) 186
Edoxaban 146 4894 1.76 (1.49-2.09) <.007***
Pulmonary embolism Dabigatran 842 36695
Rivaroxaban 3324 58659 0.40(0.38-0.44) <.007***
Apixaban 1082 42848 0.91(0.83-0.99) .039*
Edoxaban 113 4927 1.00 (0.82-1.22) 996
Deep vein thrombosis Dabigatran 799 36738
Rivaroxaban 3140 58843 0.41(0.38-0.44) <.0071***
Apixaban 1019 4291 0.92(0.83-1.01) .066
Edoxaban 66 4974 1.63(1.27-2.09) <.007***
Myocardial infarction Dabigatran 665 36872
Rivaroxaban 578 61405 1.92(1.71-2.14) <.007***
Apixaban 332 43598 2.37(2.08-2.71) <.007***
Edoxaban 36 5004 2.51(1.81-3.54) <.007***
Ischemic stroke Dabigatran 1884 35653
Rivaroxaban 1362 60621 2.35(2.19-2.53) <.007***
Apixaban 448 43482 512 (4.62-5.69) <.007***
Edoxaban 124 4916 2.09 (1.74-2.51) <.007***

*P<.05**P <.01***P <.001; Dabigatran was used as the reference among DOACs. Other medicationsinclude all non-DOAC primary suspect
reports within the same adverse event category. RORs were calculated with 95% CI.

DOAC, direct oral anticoagulant; ROR, reporting odds ratio.
*P < .05.

**P<.01.

***p < .001.
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AE reports, whereas apixaban was most frequently associ-
ated with fatal outcomes. The most notable finding of this
study is the clear sex-specific divergence in AE patterns.
Hemorrhagic events were more commonly reported in
females, whereas thrombotic events predominatedin males.
Gastrointestinal hemorrhage was dominant in females,
while intracranial hemorrhage was more prominentin males.
Additionally, Ml and DVT were more frequently observed in
males, whereas PE and rivaroxaban-associated ischemic
stroke were more prominent in females. These findings sug-
gest that DOAC-related AEs may exhibit sex-specific pat-
terns, potentially influenced by biological differences or
pharmacokinetic variability between males and females.

Dabigatran was selected as the reference drug based on its
distinct mechanism of action, its status as the first approved
drug in this class, and the high number of AE reports avail-
able. This approach enabled a structured comparison of the
safety profiles of Factor Xa inhibitors versus Factor llainhibi-
tor dabigatran. The VKAs were not included due to their
longstanding use and well-characterized safety profiles,
as well as the increased likelihood of underreporting due to
their frequent use.

In the study, rivaroxaban was the DOAC most frequently
associated with hemorrhagic AEs, particularly gastrointes-
tinal and intracranial hemorrhages. However, its risk of gas-
trointestinal hemorrhage was significantly lower compared
with dabigatran. This finding contradicts several FAERS-
based analyses but aligns more closely with data from the
EudraVigilance system.™“ Additionally, recent data from
Turkiye suggests that low-dose rivaroxaban may be associ-
ated with adverse outcomes, highlighting the importance of
individualized dosing strategies.” Edoxaban demonstrated
higher reporting rates for both gastrointestinal and intra-
cranial hemorrhages, consistent with previously published
DOAC studies.” However, this increase may partly reflect
its relatively recent introduction and the greater sensitivity
associated with drugs prescribed at lower volumes."” The
frequency of gastrointestinal hemorrhage was significantly
increased for apixaban compared to dabigatran, but no sig-
nificant difference was found regarding intracranial hem-
orrhage. This result contradicts retrospective studies and
pharmacovigilance analyses, in which apixaban was typi-
cally associated with a lower risk of bleeding.'" Declining
prescription rates and dose adjustments for dabigatran in
recent years may partially account for this discrepancy.’

Sex-stratified analyses revealed that gastrointestinal hem-
orrhage was more frequently reported in females, whereas
intracranial hemorrhage was significantly more common in
males. This suggests that bleeding patterns may be influ-
enced by biological sex. Females exhibit higher rates of
gastrointestinal comorbidities such as irritable bowel syn-
drome and more frequent use of gastro-toxic medications,
including SSRIs and NSAIDs, and hormonal differences in
mucosal integrity may increase susceptibility to gastroin-
testinal hemorrhage.”? In addition, slower gastric empty-
ing in females and differences in anticoagulant absorption
or metabolism may further increase local gastrointestinal

Sahinbas et al. Sex Differencesin Oral Anticoagulant Safety

exposure, potentiating the risk.?’ In contrast, intracranial
hemorrhage in males may be attributable to a higher preva-
lence of cerebrovascular risk modifiers such as hypertension,
smoking, and alcohol consumption, as well as sex-specific
differences in vascular structure and cerebral autoregula-
tion.?2 Clinically, these observations highlight the importance
of tailoring anticoagulation management not only according
to overall bleeding risk but also to sex-specific bleeding pat-
terns. Enhanced vigilance for gastrointestinal hemorrhage,
particularly in older, multimorbid, or polypharmacy-exposed
female patients, and stricter monitoring for intracranial
complicationsin males may meaningfully improve the safety
of DOAC therapy.

In the study, PE reports were most frequently observed
among individuals using dabigatran. The use of dabiga-
tran at lower doses in clinical practice due to bleeding con-
cerns suggests that this finding may be related to relatively
reduced anticoagulant efficacy.” Amongthe DOACs, edoxa-
ban had the highestreporting rate for Ml. Comparative stud-
iesin the literature indicate that edoxaban carries an Ml risk
similar to warfarin.? All DOACs demonstrated an increased
signal for Ml AEs compared with dabigatran, a finding that
is inconsistent with clinical trials conducted in atrial fibrilla-
tion (AF) populations.?* This discrepancy may stem from the
fact that the study, unlike clinical trials, evaluated all AEs
without any distinction of age, indication, or comorbidity.
National registry studies such as the TRAFFIC registry from
Turkiye are expected to contribute to the interpretation of
these findings, providing more contemporary insights into
AF management and anticoagulant safety.?® Ischemic stroke
was most reported in patients using apixaban and rivaroxa-
ban. However, previous clinical trials suggest that both drugs
reduce the risk of ischemic stroke and improve prognosis
compared to warfarin.?

Sex-based assessments revealed that DVT was reported
significantly more often in males, whereas PE was more
commonly reported in females among patients using riva-
roxaban. Males have a greater disposition to DVT, while
females exhibit a comparatively higher incidence of PE due
to hormonal factors. Furthermore, the elevated PE report-
ing rate among females may be partially related to subopti-
mal anticoagulation, given the tendency in clinical practice
to prescribe lower anticoagulant doses to females.?” There
were no significant sex differences for PE and DVT report-
ing with the other DOACSs. Across all DOACs, Ml AEs were
reported more frequently in male patients, a trend consis-
tent with overall clinical observations in the literature.?® In
contrast, it is noteworthy that ischemic stroke was more
frequently reported in female patients using rivaroxaban.
Rivaroxaban is largely excreted by the renal route, suggest-
ing that pharmacokinetic differences between the sexes
may contribute to this pattern. Reduced creatinine clear-
ance, particularly commoninolder females, mayimpairdrug
elimination, potentially leading to subtherapeutic antico-
agulation and anincreased risk of thromboembolic events.?’
These findings suggest that sex-specific differences should
be considered in anticoagulant therapy and dosage adjust-
ments should be based on anindividualized approach.
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Itis important to recognize that the sex-related differences
in AE reporting observed in this study may reflect not only
underlying biological mechanisms but also variations in pre-
scribing practices, dose selection, treatment intensity, or
comorbidity patterns across sexes. Such clinical practice-
related trends may influence the apparent dominance of
certain AEs in 1sex. By examining sex-based safety patterns
among DOACSs using FAERS data up to 2024, this study pro-
vides a novel and timely contribution to the literature.

Study Limitations

This study has several limitations inherent to disproportion-
ality analyses based on ROR methodology. Such analyses are
subjecttoreportingbiases,incomplete or missing data, exclu-
sion of healthy populations, lack of denominator informa-
tion, and potential confounding factors. Although reliance on
healthcare professional reports may reduce bias, indication-
specificinformation for DOAC use was missing in many cases.
Moreover, because prescription data were not available,
AE reports could not be normalized to the actual number of
drug users. Furthermore, the sex of patients was not speci-
fied in more than 50% of edoxaban reports, a limitation that
substantially restricted sex-based subgroup analyses for this
agent. Finally, the ROR provides only an approximate esti-
mate of disproportionality intended to generate hypotheses
regarding potential safety signals; it does not allow for causal
interference or direct comparison of risk between drugs.

CONCLUSION

In this study, gastrointestinal hemorrhage emerged as the
most frequently reported hemorrhagic AE, particularly
among females using dabigatran, whereas intracranial hem-
orrhage was more commonly reported in males, especially
those treated with dabigatran and rivaroxaban. Among
thrombotic events, Ml and DVT were reported more oftenin
males, while PE and ischemic stroke were reported at higher
rates in females, particularly those receiving rivaroxaban.
These findings indicate that the evaluation of AE profiles
associated with DOACs by sex, organ systems, and other
factors may enhance the clinical decision-making process.
When developing individualized anticoagulant therapy regi-
mens, physicians may benefit from considering the relation-
ship between sex and system-specific AEs.
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