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Comparative Effectiveness of Aspirin and Low-molecular-weight heparin
for Venous Thromboembolism Prophylaxis after Total Hip Arthroplasty

Aamir Shahzad', Haji Bahar Ali’, Sunil Nikose', Syes Amir Ali Shah’, Ali Miraj Shami’,
Wiqqas Jamil'

Learning Point of the Article:
In matched THA patients, aspirin prophylaxis produced lower 1-year VTE rates than LMWH without a significant rise in major bleeding;
supporting guideline-endorsed use of aspirin as an effective, pragmatic option for typical-risk patients.

Introduction: Total hip arthroplasty (THA) carries a persistent risk of venous thromboembolism (VTE). Contemporary guidelines endorse
combined mechanical and pharmacologic prophylaxis often extended to 35 days post-operative; yet the optimal agent remains debated as
evidence comparing aspirin withlow-molecular-weight heparin (LMWH) is mixed (e.g., EPCAT Il vs. CRISTAL).

Materials and Methods: We conducted a retrospective, propensity-matched cohort study using the TriNetX Network. Adults undergoing
primary THA were assigned to mutually exclusive cohorts based on initial post-operative chemoprophylaxis within 7 days: Aspirin (no LMWH
exposure in days 0~7) or LMWH (no aspirin exposure in days 0~7). Outcomes were assessed from post-operative day 1 to day 365. One-to-one
propensity score matching balanced age, sex, race/ethnicity, body mass index, hypertension, ischemic heart disease, heart failure, diabetes,
obesity, and metabolic disorders. Effect measures included risk difference (RD) with two-sided P (primary; also applied to risk ratio [RR] per
protocol), (RR, 95% confidence interval [CI]), and hazard ratio (HR) from Kaplan—Meier analysis with log-rank P. Statistical significance was
setatP < 0.0S. Guideline contextis provided forinterpretability.

Results: After matching (aspirinn = 8,559; LMWH n = 8,559), 1-year outcomes favored aspirin for thromboembolism. Any VTE: 1.7% versus
2.6%; RR =0.649 (0.525-0.803), P < 0.001; and HR = 0.635, P = 0.475. Deep vein thrombosis: 1.4% versus 2.3%; RR =0.610 (0.485-0.769), P
<0.001; and HR = 0.598, P = 0.142. Pulmonary embolism (PE): 0.6% versus 1.0%; RR = 0.665 (0.472-0.935), P=0.018; and HR =0.651, P =
0.603. Major bleeding: 11.1% versus 10.2%; RR = 1.089 (0.999-1.188), P = 0.053; and HR = 1.094, P = 0.001. Minor bleeding: 2.2% versus
2.1%; RR = 1.050 (0.858-1.284), P = 0.637; and HR = 1.029, P = 0.969. Emergency department visit: 13.6% versus 18.7%; RR = 0.727
(0.679-0.780), P < 0.001; and HR = 0.694, P = 0.463. Findings align with guidance permitting aspirin as prophylaxis in appropriately selected
arthroplasty patients, while acknowledging randomized evidence favoring LMWH in some settings.

Conclusions: In matched THA patients, aspirin achieved lower 1-year VTE than LMWH with no statistically significant increase in major
bleeding by RD. Given trial heterogeneity (e.g, CRISTAL versus meta-analyses and step-down strategies), agent selection should be
individualized, balancing thrombotic and bleeding risks, logistics, and patient preference within guideline-concordant, extended prophylaxis
pathways (Two-sided significance threshold: P <0.05).
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Introduction

Total hip arthroplasty (THA) carries a significant risk of venous
thromboembolism (VTE), including deep vein thrombosis
(DVT) and pulmonary embolism (PE). Without appropriate
prophylaxis, historical studies reported alarmingly high PE
rates after THA, making VTE a major cause of post-operative
mortality [1,2]. Modern guidelines therefore universally
recommend combined mechanical and pharmacologic
prophylaxis for THA patients, typically extending
anticoagulant therapy for up to 35 days postoperatively [1, 3].
Low-molecular-weight heparin (LMWH) has long been a
standard prophylaxis due to its proven efficacy in reducing VTE
incidence. However, LMWH administration is parenteral,
costly, and associated with bleeding and hematoma risks. In
recent years, aspirin has gained popularity as an alternative VTE
prophylactic agent after joint arthroplasty, due to its low cost,
oral administration, and favorable safety profile. Clinical
evidence has suggested that aspirin can be as effective as more
intensive anticoagulation in preventing post-operative VTE [4,
5, 6]. For example, some studies have found aspirin to be non-
inferior to LMWH or other anticoagulants in reducing VTE
after THA or total knee arthroplasty (TKA) [6, 7]. As a result,
contemporary guidelines include aspirin among recommended
chemoprophylaxis options for orthopedic patients [ 3,4, S ].

Despite aspirin’s advantages and increasing use, the optimal
choice of prophylaxis for THA remains debated. Findings from
recent trials and meta-analyses have been conflicting. On one
hand, certain large randomized studies have indicated that
aspirin may be less effective than LMWH in this setting.
Notably, the 2022 CRISTAL randomized trial reported a
significantly higher 90-day symptomatic VTE rate in
THA/TKA patients receiving aspirin compared to those
receiving enoxaparin (3.45% vs. 1.82%) [8]. Similarly, a recent
systematic review and meta-analysis of randomized trials found
no overall difference in total VTE risk between aspirin and
LMWH, but did observe a higher risk of PE with aspirin
prophylaxis (oddsratio ~1.8,P=0.017) [9]. On the other hand,
observational data from large arthroplasty cohorts have shown
no increase in VTE with aspirin — and even suggested lower
thrombosis rates with aspirin in some instances. For example, a
multi-center study of high-risk arthroplasty patients found that
more “potent” anticoagulation did not reduce VTE compared
with aspirin [10], and contemporary comparative analyses
report similar or lower bleeding with aspirin than with other
agents [11]. These divergent results highlight the uncertainty in
real-world prophylaxis effectiveness. There is concern that
differencesin patient risk factors and prophylaxis practices (e.g.,
patient selection for aspirin vs. LMWH) could explain the

inconsistent findings. Therefore, further investigation using
large-scale, real-world data is warranted to compare outcomes
between aspirinand LMWH prophylaxis after THA.

Objective

The aim of this study was to compare the incidence of post-
operative VTE and major bleeding events between aspirin and
LMWH prophylaxis in patients undergoing THA. We utilized a
large multicenter electronic health records network and
propensity score matching (PSM) to balance baseline
characteristics. We hypothesized that aspirin would provide
VTE protection comparable to LMWH without a significant
increase in bleeding complications.

Materials and Methods
Study design and datasource

We performed a retrospective comparative cohort study using
the TriNetX Network (multicenter EHR data). In this query, 71
healthcare organizations were queried.

Population and cohort definitions

Adults undergoing THA were identified using procedural
codes contained in the platform’s THA concept set. Two
mutually exclusive post-operative thromboprophylaxis cohorts
were defined:

Aspirin cohort: THA plus aspirin (using RxNorm Codes)

within 7 days on or after THA, with no LMWH exposure in the
first 7 days.

LMWH cohort: THA plus LMWH; enoxaparin , dalteparin,
and tinzaparin within 7 days on or after THA, with no aspirin
exposure in the first 7 days.

The index event was the first qualifying THA; the index date for
analysis was the first qualifying prophylaxis exposure (aspirin
or LMWH) within the 7-day post-operative window. TriNetX
limits index-event ascertainment to events up to 20 years before
the analysis window.

Outcomes and follow-up: Variables, data
sources/measurement

Outcomes were assessed from post-operative day 1 through day
365 after the index date, excluding patients who had the
outcome before the analysis window. Outcomes were reported
individually and categorized as:

Thromboembolic: Any VTE (composite of DVT/PE), DVT,
andPE

Bleeding: Majorbleeding events and minor bleeding events
Healthcare utilization: Emergency department (ED) visit.
PSM
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Table 1: Cohort characteristic and PSM
Aspirin (n=17,511) and LMWH (n=10,720) characteristics before propensity score matching
Demographics
Standard
Characteristic Cohort Patients (Mean) | % of Cohort P-value . andar
difference
c ‘ Aspirin 17315 (74.0£11.9) 100 0.22 0.015
urrent age LMWH 10401 (74.2¢12.5)| 100 ' '
Aspiri 17315 (64.4+12.4 100
Age at event Spirin 62.3+13.5) <0.001 0.167
LMWH 10401 (62.3+13.5) 100
c . Aspirin 13,711 79.2 <0.001 0111
aucastan LMWH 7,749 745 ' '
Aspirin 787 4.5
Unknown race TWH 500 T3 <0.001 0.055
Aspirin 9,014 52.1
<0. .
Female AW 5716 o5 0.001 0.058
Aspiri 1,92 11.1
Unknown ethnicity opIrn 926 <0.001 0.195
LMWH 1,870 18
Not Hispanic or Latino Aspirin 14,963 86.4 <0.001 0.219
LMWH 8,122 78.1
African Amer Aspirin 1,524 8.8 <0.001 0.088
rican American AWH 1191 11: . .
Aspirin 8,020 46.3
Male T AWH 2631 VG 0.004 0.036
Aspirin 276 1.6
Other race T AWH 509 > 0.011 0.031
Asian Aspirin 809 4.7 0.003 0.037
LMWH 408 3.9
Diagnosis
Standard
covariate Cohort Patients % of Cohort P-value . andar
difference
Bod ind Aspirin 1,627 9.4 0.005 0.035
0dy mass Index LMWH 1,085 104 ' '
. . Aspirin 8,074 46.6
Hypertensive diseases IVWH 5177 298 <0.001 0.063
. . Aspirin 2,162 12.5
.001 .
Ischemic heart diseases TMAWH 1,049 01 <0.00 0.076
Heart failure Aspirin 621 3:6 <0.001 0.068
LMWH 516 5
Diabet it Aspirin 2,286 13.2 0.009 0.032
abetes meflitus LMWH 1,488 143 ' '
Overweight, obesity an Aspirin 2,500 144 <0.001 0.054
other hyperalimentation LMWH 1,704 16.4 ' ’
Metabolic disorders Aspirin 7,008 40.5 0.895 0.002
LMWH 4,218 40.6
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Cohort 1 (n=8,559) and cohort 2 (n=8,559) characteristics after propensity score matching
Demographics
Characteristic Cohort Patients % of Cohort P-value standard
difference
Aspirin 8559 (74.8+11.7) 100
Current age LMWH 8559 (74.1+12.6) 100 <0.001 0.058
Aspirin 8559 (63.8+12.3) 100
A <0.001 .
ge at event LMWH 8559 (63.0+13.8) 100 0.00 0.065
. Aspirin 6,515 76.1
Caucasian LMWH 6.557 76.6 0.45 0.012
Aspirin 421 4.9
Unknown race TVIWH 389 G 0.249 0.018
Aspirin 4,683 54.7
Female LMWH 2.622 ) 0.349 0.014
.. Aspirin 1,174 13.7
Unknown ethnicity TMWH 1061 124 0.01 0.039
. . . Aspirin 7,098 82.9
Not Hispanic or Latino VWA 7.221 YW 0.011 0.039
. . Aspirin 912 10.7
African American TIWH 310 106 0.96 0.001
Aspirin 3,814 44.6
Male WA 3883 A5 0.289 0.016
Aspirin 162 1.9
Other Race TIWH 168 > 0.739 0.005
. Aspirin 380 4.4
Asian TNVIWH 379 a4 0.97 0.001
Diagnosis
Covariate Cohort Patients % of Cohort P-value S.tandard
difference
. Aspirin 876 10.2
Body mass index TVIWH 345 59 0.431 0.012
. . Aspirin 4,282 50
Hypertensive diseases LMWH 2,201 291 0.216 0.019
. . Aspirin 958 11.2
Ischemic heart diseases MWH 915 107 0.292 0.016
. Aspirin 403 4.7
Heart failure LVIWH 376 24 0.322 0.015
. . Aspirin 1,220 14.3
Diabetes mellitus TNVIWH 1193 139 0.553 0.009
Overweight, obesity and Aspirin 1,367 16 0.676 0.006
other hyperalimentation LMWH 1,347 15.7 ) )
L Aspirin 3,620 42.3
Metabolic disorders TVIWH 3.539 213 0.209 0.019
This table presents demographic and clinical characteristics of patients receiving aspirin versus losmolecular
weight heparin (LMWH) prophylaxis following total hip arthroplasty (THA). Variables include age, sex,
race/ethnicity, and major comorbidities. Data are shown as number of patients (n) and percentage of cohort (%),
with meanststandard deviation (SD) for continuous variables. Standardized differences (Standard difference) ane
provided to assess covariate balance, with values <0.10 generally considered acceptable. Matching achieved
balance across all listed variables in the postPSM cohorts

Cohorts were matched 1:1 using propensity scores to balance !

baseline characteristics. Covariates (as listed in your matched schemic heart disease, heart failure, diabetes mellitus,

characteristics table) included age at index, race/ethnicity overweight/obesity, and other metabolic disorders. Balance

categories (e.g., Caucasian, african American, Asian etc.), body was evaluated in the matched sample (Table 1).

mass index , and comorbidities such as hypertensive diseases,
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Table 2: One-year outcomes after THA by prophylaxis (Aspirin vs. LMWH)

0 0 e ASP % % RD 0f
VTE 142 (1.7) | 202(2.6) |-0.009 (-0.014, -0.005)0.649 (0.525, 0.803] <0.001 |0.635(0.512,0.787] 0.475
DVT 117 (1.4) 181(2.3) |-0.009 (-0.013, -0.005) 0.610 (0.485, 0.769] <0.001 |0.598 (0.474,0.754] 0.142
PE 55 (0.6) 80(1.0) |-0.003 (-0.006, -0.001) 0.665 (0.472,0.935] 0.018 |0.651 (0.462,0.918] 0.603
Major bleeding events | 952 (11.1) | 874(10.2) |+0.009 (-0.000, +0.018) 1.089 (0.999, 1.188] 0.053 |1.094 (0.998, 1.199] <0.001
Minor bleeding events | 190 (2.2) 181(2.1) |+0.001 (-0.003, +0.005) 1.050 (0.858, 1.284] 0.637 |1.029 (0.839, 1.261] 0.969
ER visit 1,163 (13.6) | 1,599 (18.7) | -0.051 (-0.062, -0.040) 0.727 (0.679, 0.780] <0.001 |0.694 (0.644,0.749] 0.463

This table summarizes the 1-year incidence of venous thromboembolism (VTE), deep vein thrombosis (DVT), pulmonary embolism (PE),
major bleeding events, minor bleeding events, and emergency department visits in matched cohorts of patients receiving aspirin or low-
molecular-weight heparin (LMWH) prophylaxis after total hip arthroplasty (THA). Results are presented as number of patients (n) with
outcome and percentage (%). Comparative measures include risk difference (RD), risk ratio (RR) with 95% confidence interval (Cl), and hazard
ratio (HR) from Kaplan—Meier analysis with corresponding log-rank P-values. P<0.05 was considered statistically significant

Statistical analysis

For each outcome, we report risk difference (RD) with 95%
confidence interval (CI) and P-value (primary; per protocol,
this Palso applies toriskratio [RR]), (RR,95% CI), and Hazard
ratio (HR) from Kaplan-Meier analysis with log-rank P. All
tests were two-sided, and P < 0.05 was considered statistically
significant.

Follow-up time (mean, standard deviation [SD]; median,
interquartile range [IQR]) is reported after matching. All
analyses were executed within TriNetX with default settings for
riskand survival analyses.

Results
Cohorts and follow-up
Before matching, cohort sizes were Aspirin n = 17,511 and
LMWH n = 10,720. After 1:1 PSM, the matched cohorts
comprised Aspirinn = 8,559 and LMWH n = 8,559 (Table 1 for
demographicsand covariate balance).
Follow-up after matching: Mean (SD) Aspirin 340.8 (81.7)
days, LMWH 332.4 (93.5) days; median 365 days for both
(IQROforboth), indicating near-complete 1-year capture.

Outcomes

All outcomes below are 1-year incidences, with effect estimates
shown as RD, RR (95% CI),and HR (95% CI); RR p equals the
RD P-value; HR p is the log-rank p. Full numeric details appear
in Table 2.

Thromboembolic outcomes

Any VTE: 1.7% (Aspirin) versus 2.6% (LMWH); RD = —0.009
(-0.014, -0.005), P = 0.000; RR = 0.649 (0.525-0.803); and

HR=0.635(0.512-0.787),log-rank P =0.475 (Table 2).

DVT: 1.4% versus 2.3%; RD = —-0.009 (-0.013, -0.005), P =
0.000; RR = 0.610 (0.485-0.769); and HR = 0.598
(0.474-0.754),log-rank P=0.142 (Table2).

PE: 0.6% versus 1.0%; RD = —0.003 (—0.006, —0.001), P =
0.018; RR = 0.665 (0.472-0.935); and HR = 0.651
(0.462-0.918),log-rank P=0.603 (Table 2).

Bleeding outcomes

«  Major bleeding events: 11.1% versus 10.2%; RD = +0.009
(-0.000, +0.018), P = 0.053; RR = 1.089 (0.999-1.188); and
HR=1.094(0.998-1.199),log-rank P =0.000 (Table2).

«  Minor bleeding events: 2.2% versus 2.1%; RD = +0.001
(-0.003, +0.005), P = 0.637; RR = 1.050 (0.858-1.284); and
HR=1.029(0.839-1.261),log-rank P=0.969 (Table2).
Healthcare utilization

« ED visit: 13.6% versus 18.7%; RD = —-0.051 (-0.062,
-0.040),P =0.000; RR=0.727 (0.679-0.780); and HR = 0.694
(0.644-0.749),log-rank P =0.463 (Table 2).

Interpretation

In matched THA patients, aspirin was associated with lower
VTE, DVT, and PE risks than LMWH at 1 year. Major bleeding
was slightly higher by RD but borderline by RD P; survival
analysis showed a significant log-rank P for major bleeding. ED
visits were lower with aspirin. Table 2 for full estimates.

Discussion
Keyresults

In this retrospective cohort study of THA patients, we found
that post-operative aspirin prophylaxis was associated with at
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least equivalent, and potentially superior, protection against
VTE compared to LMWH. After PSM, the cumulative 1-year
incidence of any VTE was significantly lower in the aspirin
group (1.7%) than in the LMWH group (2.6%). This
difference translated to a RR of approximately 0.65 in favor of
aspirin, with a 95% CI excluding unity. The reduction in VTE
risk with aspirin was observed for both components of the
composite outcome: The aspirin cohort had lower rates of
DVT (1.4% vs. 2.3% in LMWH) and PE (0.6% vs. 1.0% in
LMWH) during follow-up. These results met our study
objective in demonstrating non-inferiority of aspirin and, in
fact, suggested a possible relative risk reduction in
thromboembolic events. In terms of safety outcomes, the
incidence of major bleeding events was similar between
groups. The aspirin-treated patients had a slightly higher 1-year
cumulative incidence of major bleeding (11.1% vs. 10.2% with
LMWH), but this difference was not statistically significant.
Thus, our data indicate that an aspirin-based prophylactic
strategy did not incur a meaningful penalty in bleeding risk
while preventing thromboembolic events at least as effectively
asthe standard LMWH regimen [6,7,11,12,13].

Interpretation of findings

Our findings must be interpreted in the context of existing
literature, which, as noted, has reported mixed results on the
efficacy of aspirin versus LMWH for thromboprophylaxis in
arthroplasty. Notably, our real-world results contrast with the
recent CRISTAL randomized trial, which found aspirin to be
inferior to enoxaparin. In CRISTAL, aspirin failed to meet non-
inferiority and was associated with nearly double the rate of
symptomatic VTE compared to LMWH (3.45% vs. 1.82%
within 90 days) [8, 12]. That high-quality trial, along with
recent meta-analytic data, suggests that LMWH provides more
effective VTE prevention than aspirin under rigorous clinical
trial conditions [9, 14]. At first glance, our observational data
showing fewer thromboembolic events with aspirin might
appear contradictory. However, several considerations can
reconcile these differences.

First, patient selection and residual confounding likely play a
role. In routine practice, surgeons often risk-stratify patients
when choosing prophylaxis. Itis possible that healthier patients
with lower intrinsic VTE risk (younger, fewer comorbidities)
were more likely to receive aspirin, whereas higher-risk patients
(e.g., obesity, prior VTE, and hypercoagulable states) were
preferentially given LMWH. Despite our PSM on available
covariates, such unmeasured risk factors could bias results in
favor of aspirin. This phenomenon has been noted by prior
authors—more “potent” anticoagulants are often reserved for
perceived high-risk cases, yet real-world data have not always
shown improved outcomesin those patients [ 10, 15, 16]. Thus,

our study supports the notion that aspirin can be as effective as
LMWH in typical THA populations, when patients are
appropriately selected. It is important to acknowledge,
however, that our findings do not necessarily contradict the
randomized controlled trial (RCT) evidence, because
differences in patient populations and adherence could be at
play.

Second, differences in perioperative protocols and adjunct
measures may influence outcomes. All patients in our cohorts
underwent standard mechanical prophylaxis (compression
devices and early mobilization) as is routine in modern
practice. High compliance with these measures, combined
with shorter hospital stays and aggressive rehabilitation (“fast-
track” protocols), can lower overall VTE incidence for all
patients. Itis conceivable that, under such optimized protocols,
the marginal benefit of LMWH over aspirin is diminished. Our
matched cohorts had median hospital follow-up of 1 year, but
details such as duration of prophylaxis were not captured. We
assume most patients received prophylaxis for several weeks
post-op as per guideline recommendations [1, 3]. If aspirin
patients tended to continue prophylaxis for a full 4-6 weeks
(due to ease of oral administration), whereas some LMWH
patients might have received shorter courses (since injectable
LMWH is often stopped early if transitioning to oral agents or
due to adherence issues), this could partly explain fewer VTEs
in the aspirin group. Unfortunately, our data source did not
detail the exact duration of therapy or transitions to other
anticoagulants. Notably, randomized evidence supports the
role of extended prophylaxis with aspirin after an initial short
course of a direct oral anticoagulant (DOAC) [7,13].

Third, our results align with the growing body of evidence
suggesting aspirin’s efficacy in low-risk arthroplasty patients.
Multiple recent studies have concluded that for standard-risk
patients, aspirin prophylaxis yields VTE outcomes comparable
to more intensive anticoagulants, while reducing bleeding and
wound complications [6, 11, 15]. Some experts now consider
aspirin an acceptable first-line prophylaxis in many primary
joint arthroplasties. Indeed, a 2022 international consensus
group recommended low-dose aspirin as a reasonable and safe
option for the general total joint population [4]. Our findings
provide real-world outcome data that support this perspective:
We observed no compromise in patient safety (no excess PE or
mortality signals in the aspirin group) alongside potentially
favorable secondary benefits.

It is worth noting that our analysis also showed no significant
difference in major bleeding rates between the two cohorts.
This is an important finding, as one purported advantage of
aspirin is its lower risk of bleeding complications compared to
anticoagulants. In our matched population, the rates of major
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bleeding were roughly 10-11% in both groups. The slightly
higher rate observed with aspirin (0.9% absolute difference)
did not reach statistical significance. These results mirror those
of prior studies, including meta-analyses, which have generally
found no significant difference in major bleeding between
aspirin and LMWH prophylaxis [6, 9]. It is possible that
aspirin’s bleeding advantage is more pronounced for minor
bleeds rather than the severe bleeding events captured here.
Alternatively, patient and surgical factors (e.g., use of
tranexamic acid) might have overshadowed any
pharmacologic differences in bleeding risk in our cohorts.
Nonetheless, the comparable bleeding outcomes provide
reassurance that switching to aspirin prophylaxis is unlikely to
expose THA patients to substantially greater hemorrhagic risk
in exchange for thrombosis prevention.

Generalizability

Our study leveraged a large federated real-world dataset
spanning many hospital organizations, which enhances the
external validity of the findings. The included patients
represent a broad cross-section of THA recipients in the
United States, including various ages, comorbidities, and
practice settings. Therefore, the results should be generalizable
to contemporary practice in similar healthcare systems where
both aspirin and LMWH are routinely used for post-operative
thromboprophylaxis. In particular, our data support the use of
aspirin in standard-risk elective THA patients. The outcomes
observed in this group low overall VTE incidence (~2%) and
no excess harms with aspirin are encouraging and in line with
contemporary real-world and trial-adjacent benchmarks [2,
11]. It is also notable that symptomatic PE rates we observed
were comparable to controlled-trial estimates [8]. Our
findings may not extend to very high-risk patients (prior VTE,
thrombophilia, active cancer, complex revisions), who were
likely under-represented or preferentially treated with
LMWH.

However, caution is warranted in extrapolating our results to all
patient populations. The generalizability may be limited for
high-risk subsets such as patients with prior VTE, known
thrombophilia, cancer, or those undergoing revision or
bilateral surgeries. Such patients were included in our analysis,
but they might have been preferentially assigned to LMWH in
real practice, as suggested by baseline RDs before matching.
Therefore, while aspirin performed well on average, one
should be careful applying this strategy to very high-risk
individuals without individualized risk assessment. In
healthcare settings outside of large academic or network
hospitals, the patterns of prophylaxis use might differ (e.g,,

centers favoring DOACs). Our study did not include direct
DOAC comparisons; however, randomized data support
aspirin as non-inferior to rivaroxaban for extended prophylaxis
followinganinitial short DOAC course [7,15].

Limitations

This study has several important limitations. First, as an
observational analysis drawn from electronic health records,
residual confounding is a concern. Despite PSM, residual
confounding and confounding by indication cannot be
eliminated. Surgeons may have preferentially prescribed
aspirin to lower-risk patients, which could bias results in favor
of aspirin. Second, the database lacked reliable information on
the exact dose, duration, or adherence to aspirin or LMWH.
Differences in prophylaxis length, early discontinuation, or
step-down transitions to aspirin may have influenced both
VTE and bleeding outcomes. Third, reliance on administrative
coding and EHR documentation may have led to under-
reporting or misclassification of VTE or bleeding events,
which could bias the risk estimates despite the large sample
size. Fourth, we did not compare DOAC:s directly, although
RCT data inform step-down strategies [7]. Finally, our
findings differ from the cluster-randomized CRISTAL trial
favoring LMWH at 90 days [8], unlike randomized trials such
as CRISTAL, our observational analysis cannot establish
causality. Without randomization or external validation, the
apparent superiority of aspirin must be interpreted cautiously
and does not definitively change clinical practice guidelines.

Conclusions

In a large propensity-matched THA cohort, aspirin
prophylaxis achieved lower 1-year VTE than LMWH without
astatistically significant increase in major bleeding. These real-
world results, considered alongside mixed trial and meta-
analytic evidence, support aspirin as a viable first-line option
for many typical-risk THA patients, particularly where
extended, patient-adherent prophylaxis is emphasized. For
higher-risk profiles, LMWH (or a DOAC) remains
appropriate, and shared decision-making should incorporate
patient factors, bleeding risk, logistics, and evolving guideline
recommendations.

Clinical Message

In matched THA patients, aspirin prophylaxis produced lower 1-
year VTE rates than LMWH without a significant rise in major
bleeding; supporting guideline-endorsed use of aspirin as an
effective, pragmatic option for typical-risk patients.
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