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Background

Venous thromboembolism remains an important complication after acute orthopedic
trauma. Low molecular weight heparin has historically been the conventional
pharmacologic standard for thromboprophylaxis, while aspirin has gained increasing
clinical interest as a practical alternative. This systematic review and meta-analysis
evaluated randomized controlled trial evidence comparing aspirin with low molecular
weight heparin after acute orthopedic trauma.

Methods

PubMed, Scopus, and Web of Science were systematically searched from database
inception through March 21, 2026. Randomized controlled trials comparing aspirin with
low molecular weight heparin in adults with acute orthopedic trauma requiring
thromboprophylaxis were included. Primary outcomes were all cause mortality, bleeding
complications, and infection related complications. Quantitative synthesis was
performed where appropriate using pooled risk ratios with 95% confidence intervals
under a random effects model. Venous thromboembolic outcomes were synthesized
qualitatively because of heterogeneous endpoint definitions.

Results

Four publications representing two independent randomized orthopedic trauma trial
programs involving 12,540 participants were included. Meta analysis showed no
statistically significant differences between aspirin and low molecular weight heparin for
all cause mortality (risk ratio 1.02, 95% confidence interval 0.69 to 1.53), bleeding
complications (risk ratio 0.96, 95% confidence interval 0.88 to 1.05), or infection related
complications (risk ratio 1.05, 95% confidence interval 0.80 to 1.37). No statistical
heterogeneity was observed across pooled outcomes.

Conclusion

Aspirin did not demonstrate statistically significant differences from low molecular
weight heparin in mortality or major safety outcomes within the currently available
randomized orthopedic trauma evidence. However, comparative venous thromboembolic
efficacy remains uncertain because thromboembolic outcomes could not be validly
pooled. Further trauma specific randomized studies with standardized outcome reporting
are needed.
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1. INTRODUCTION

Acute orthopedic trauma remains a clinically important
setting for venous thromboembolism (VTE), owing to the
combined effects of tissue injury, operative intervention,
reduced mobility, endothelial disruption, and trauma-re-
lated hypercoagulability.! Patients with operatively man-
aged extremity fractures, as well as pelvic and acetabular
injuries, face meaningful risks of deep vein thrombosis and
pulmonary embolism, both of which contribute to substan-
tial short-term morbidity, prolonged hospitalization, and
preventable mortality.2 Despite advances in perioperative
trauma care, effective thromboprophylaxis continues to
represent a central component of contemporary orthopedic
trauma management and an important determinant of
postoperative outcomes.>

Low-molecular-weight heparin (LMWH) has historically
served as the conventional pharmacologic standard for
thromboprophylaxis in orthopedic and trauma practice be-
cause of its established anticoagulant efficacy and broad
incorporation into clinical care pathways.# However, prac-
tical limitations remain clinically relevant. Subcutaneous
administration may increase treatment burden, particularly
following discharge, when self-administration, discomfort,
adherence barriers, and logistical challenges can compro-
mise consistent prophylaxis.> Cost considerations and con-
cerns regarding bleeding risk may further influence treat-
ment selection in routine care. Against this background,
aspirin has emerged as an attractive alternative because of
its oral administration, low cost, accessibility, and practical
ease of implementation, particularly in healthcare settings
prioritizing scalable thromboprophylaxis strategies.®

Comparative uncertainty, however, has persisted in or-
thopedic trauma populations. Much of the earlier evidence
supporting aspirin originated from elective arthroplasty
populations, limiting direct extrapolation to trauma co-
horts characterized by distinct injury patterns, physiologi-
cal stress responses, and thrombotic risk profiles.” Within
orthopedic trauma specifically, randomized comparative
evidence has evolved more recently. The ADAPT trial pro-
vided early patient-centered randomized data suggesting
broadly comparable outcomes between aspirin and low-
molecular-weight heparin, although interpretation was
constrained by its modest sample size and single-center de-
sign.8 More recently, the PREVENT CLOT trial substantially
expanded the evidence base through a large pragmatic mul-
ticenter randomized comparison of aspirin and low-molec-
ular-weight heparin in fracture patients requiring thrombo-
prophylaxis.? Nevertheless, uncertainty remains regarding
comparative bleeding complications, infection-related out-
comes, thromboembolic endpoint characterization, and im-
plementation considerations such as adherence and treat-
ment burden that may influence clinical decision-making
beyond conventional efficacy outcomes.10

Despite increasing clinical interest in aspirin-based
thromboprophylaxis, focused comparative synthesis re-
stricted to randomized orthopedic trauma evidence re-
mains limited. Existing discussions frequently incorporate
heterogeneous populations, observational cohorts, or

arthroplasty-centered datasets, thereby reducing trauma-
specific interpretability. Because randomized controlled tri-
als provide stronger internal validity for comparative ther-
apeutic assessment, focused evidence synthesis confined
to randomized orthopedic trauma populations is clinically
justified. A clearer evaluation of comparative efficacy,
safety, and implementation implications is needed to better
inform thromboprophylaxis selection in contemporary or-
thopedic trauma practice.

Accordingly, this systematic review and meta-analysis
aimed to compare aspirin with low-molecular-weight he-
parin for venous thromboembolism prophylaxis in adults
with acute orthopedic trauma using randomized controlled
trial evidence. The primary objective was to evaluate com-
parative mortality and major safety outcomes, including
bleeding and infection-related complications, while also
examining thromboembolic outcome reporting and imple-
mentation-related considerations relevant to contempo-
rary orthopedic trauma care.

2. METHODS

2.1. STUDY DESIGN AND REPORTING STANDARDS

This study was conducted as a systematic review and meta-
analysis to compare aspirin with low-molecular-weight he-
parin for venous thromboembolism prophylaxis in adults
with acute orthopedic trauma. The review was designed and
reported in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA 2020)
statement.

2.2. LITERATURE SEARCH STRATEGY

A systematic electronic literature search was performed in
PubMed/MEDLINE, Scopus, and Web of Science from data-
base inception through March 21, 2026. The search strategy
combined controlled vocabulary terms and free-text key-
words related to aspirin, low-molecular-weight heparin, ve-
nous thromboembolism prophylaxis, orthopedic trauma,
fractures, pelvic fractures, acetabular fractures, and ex-
tremity fractures.

The core search strategy included combinations of the
following terms: (“aspirin” OR “acetylsalicylic acid”) AND
(“low molecular weight heparin” OR “LMWH” OR “enoxa-
parin”) AND (“venous thromboembolism” OR “deep vein
thrombosis” OR “pulmonary embolism” OR “thrombopro-
phylaxis”) AND (“orthopedic trauma” OR “fracture” OR
“pelvic fracture” OR “acetabular fracture” OR “extremity
fracture”).

Search syntax was adapted according to the indexing
structure of each database. Reference lists of eligible stud-
ies were manually screened to identify additional relevant
publications. Duplicate records were identified and re-
moved prior to screening.

2.3. ELIGIBILITY CRITERIA

Eligibility criteria were defined according to the PICOS
framework. The population included adults with acute or-
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thopedic trauma, including operatively managed extremity
fractures as well as pelvic or acetabular fractures requiring
venous thromboembolism prophylaxis.

The intervention of interest was aspirin thromboprophy-
laxis, and the comparator was low-molecular-weight he-
parin thromboprophylaxis.

Prespecified outcomes included all-cause mortality,
bleeding complications, infection-related complications,
venous thromboembolic outcomes, including deep vein
thrombosis and pulmonary embolism where separately re-
portable. Secondary implementation-focused analyses de-
rived from eligible randomized trial cohorts were consid-
ered for qualitative contextual synthesis where relevant.
Only randomized controlled trials were eligible for inclu-
sion. Studies involving elective arthroplasty populations,
observational studies, non-comparative designs, review ar-
ticles, protocol-only publications without reported out-
comes, animal studies, and overlapping cohorts without in-
dependent extractable comparative data were excluded.

2.4. STUDY SELECTION AND DATA EXTRACTION

Study selection was conducted through title and abstract
screening followed by full-text eligibility assessment ac-
cording to the predefined inclusion and exclusion criteria.

Data extraction was performed using a structured stan-
dardized approach. Extracted variables included study de-
sign, study setting, geographic location, participant char-
acteristics, intervention and comparator regimens, sample
size, duration of follow-up, and reported efficacy and safety
outcomes.

Where multiple publications originated from the same
parent randomized trial cohort, overlapping participant
populations were carefully identified to avoid duplicate
contribution to quantitative synthesis. Secondary analyses
derived from the same parent trial were retained only for
qualitative contextual interpretation.

2.5. DATA SYNTHESIS AND STATISTICAL ANALYSIS

Quantitative synthesis was performed for outcomes with
independent randomized comparative data suitable for
pooling. Meta-analysis was conducted using Review Man-
ager (RevMan), version 5.4 (Cochrane Collaboration).

Dichotomous outcomes were pooled as risk ratios with
95% confidence intervals using the Mantel-Haenszel
method under a prespecified random-effects model to ac-
count for anticipated clinical and methodological hetero-
geneity across studies, including differences in study scale,
trial design, and outcome definitions.

Statistical heterogeneity was assessed using the I? sta-
tistic, with approximate thresholds of 25%, 50%, and 75%
representing low, moderate, and high heterogeneity, re-
spectively.

Formal subgroup analyses, sensitivity analyses, meta-
regression, publication bias assessment, and funnel plot
analysis were not performed because the limited number of
independent randomized trials precluded meaningful sta-
tistical interpretation. Outcomes with clinically non-equiv-
alent endpoint definitions or incompatible reporting struc-

tures were synthesized rather than

quantitatively pooled.

narratively

2.6. RISK OF BIAS ASSESSMENT

Methodological quality was assessed using the Cochrane
Risk of Bias 2 (RoB 2) tool for randomized controlled trials.
The domains assessed included bias arising from the ran-
domization process, deviations from intended interven-
tions, missing outcome data, outcome measurement, and
selection of the reported result. Because multiple publica-
tions originated from overlapping parent randomized trial
cohorts, risk-of-bias assessment was conducted at the level
of independent randomized trials rather than individual
publications to avoid duplicate methodological evaluation.

3. RESULTS

3.1. STUDY SELECTION

A systematic search of PubMed, Scopus, and Web of Science
identified 63 records (Figure 1). After removal of 14 du-
plicate records, 49 unique records underwent title and ab-
stract screening. Of these, 40 records were excluded be-
cause they did not meet predefined eligibility criteria,
including non-randomized or observational study designs,
arthroplasty rather than acute orthopedic trauma popu-
lations, review articles, non eligible comparator interven-
tions, and non-human studies.

Nine full text articles were assessed for eligibility. Fol-
lowing full text review, five publications were excluded be-
cause of overlapping publication without independent out-
come contribution (n = 2), protocol publication without
outcome data (n = 1), non eligible comparator intervention
(n = 1), or insufficient extractable quantitative outcome
data (n=1).

Ultimately, four outcome report publications represent-
ing two independent randomized orthopedic trauma trial
cohorts were included in the qualitative synthesis. Because
multiple publications originated from overlapping parent
trial cohorts, only two independent randomized efficacy
datasets were eligible for quantitative meta-analysis.

3.2. STUDY CHARACTERISTICS

Four outcome report publications representing two ran-
domized orthopedic trauma trial programs were included.
As shown in Table 1, the evidence base consisted of two
primary randomized comparative efficacy trials supple-
mented by secondary analyses derived from the ADAPT
trial program that contributed implementation focused
outcomes rather than independent comparative efficacy
datasets.

The ADAPT trial program contributed three publica-
tions. The primary trial by Haac et al. (2020) was an open
label randomized controlled trial conducted at a single aca-
demic trauma center in the United States, enrolling 329
adult orthopedic trauma patients with operative extremity
or pelvic or acetabular fractures requiring thromboprophy-
laxis. Participants were randomized to aspirin or enoxa-
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Figure 1. PRISMA flow diagram illustrates the
identification, screening, eligibility assessment, and
inclusion of studies in the systematic review.

parin and followed for 90 days, with a patient centered
composite endpoint incorporating bleeding complications,
deep surgical site infection, deep vein thrombosis, pul-
monary embolism, and death.

Two secondary analyses from the same ADAPT cohort
expanded the evidence base by providing clinically relevant
implementation data. Haac et al. (2018) evaluated post dis-
charge medication adherence and treatment burden among
patients prescribed outpatient thromboprophylaxis,
whereas Haac et al. (2021) assessed inpatient treatment fi-
delity and prophylaxis compliance during hospitalization.

The PREVENT CLOT trial by O’Toole et al. (2023) repre-
sented the largest evidence source in the current synthesis.
As shown in Table 1, this pragmatic multicenter random-
ized noninferiority trial enrolled 12,211 adult orthopedic
trauma patients across 21 trauma centers in the United
States and Canada, substantially exceeding the ADAPT pri-
mary trial in scale and providing the dominant comparative
efficacy dataset for quantitative synthesis.

Because multiple publications originated from the same
parent trial program, overlapping participant populations
were carefully accounted for during evidence synthesis.
Only independent randomized efficacy datasets con-
tributed to quantitative meta-analysis, whereas secondary
analyses were incorporated to support structured narrative
interpretation.

3.3. QUANTITATIVE SYNTHESIS OF 90-DAY ALL-CAUSE
MORTALITY

Pooled quantitative synthesis of the two independent ran-
domized trials demonstrated no statistically significant dif-

Risk Ratio
(95% C1) (%)

Study (Year)

Haac et al., 2020
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Figure 2. Forest plot of 90-day all-cause mortality
comparing aspirin and low-molecular-weight heparin
after orthopedic trauma.

ference in 90-day all-cause mortality between aspirin and
low-molecular-weight heparin (LMWH) for thrombopro-
phylaxis after orthopedic trauma. Across the included stud-
ies, mortality occurred in 48 of 6,266 patients (0.77%) as-
signed to aspirin and 47 of 6,274 patients (0.75%) assigned
to LMWH, yielding a pooled risk ratio of 1.02 (95% CI
0.69-1.53; p=0.91).

No between-study heterogeneity was observed (12 =
0.0%; 12 = 0.000; Q = 0.36, p = 0.53). As anticipated, the
pooled estimate was largely driven by the PREVENT CLOT
trial, which contributed 97.2% of the statistical weight be-
cause of its substantially larger sample size, whereas the
ADAPT trial contributed only 2.8%. Although the smaller
ADAPT trial numerically favored aspirin, the very low event
count resulted in substantial imprecision.

Overall, the available randomized evidence suggests
comparable short-term mortality outcomes between aspirin
and LMWH in orthopedic trauma patients, although inter-
pretation is necessarily anchored by the dominant contri-
bution of PREVENT CLOT.

3.4. QUANTITATIVE SYNTHESIS OF BLEEDING
COMPLICATIONS

Pooled analysis of the two independent randomized trials
demonstrated no statistically significant difference in
bleeding complications between aspirin and low-molecu-
lar-weight heparin (LMWH) following orthopedic trauma.
Bleeding events occurred in 886 of 6,266 patients (14.1%)
receiving aspirin and 923 of 6,274 patients (14.7%) receiv-
ing LMWH, vyielding a pooled risk ratio of 0.96 (95% CI
0.88-1.05; p = 0.42).

No statistical heterogeneity was observed (12 = 0%; T2 =
0.00; Chi2 = 0.03, p = 0.85). As with the mortality analysis,
the pooled estimate was primarily driven by the PREVENT
CLOT trial because of its substantially larger sample size,
whereas the smaller ADAPT trial contributed minimal sta-
tistical weight.

3.5. QUANTITATIVE SYNTHESIS OF INFECTION-
RELATED COMPLICATIONS

Pooled analysis of the two independent randomized trials
demonstrated no statistically significant difference in in-
fection-related complications between aspirin and low-
molecular-weight heparin (LMWH) following orthopedic
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Table 1. Characteristics of Included Trial Reports
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Study Trial Publication Study Design Setting Population Intervention Comparator Sample Size Follow up Primary Focus
Program Type
Haacet ADAPT Secondary Secondary analysis Single academic Adult orthopedic trauma patients prescribed Aspirin 81 Enoxaparin 150 analyzed 10to 21 days Post discharge
al. analysis of randomized Level | trauma outpatient thromboprophylaxis after milligrams 30 participants after medication
(2018) controlled trial center in the operative extremity or pelvic or acetabular twice daily milligrams from the discharge adherence and
United States fractures twice daily ADAPT cohort treatment burden
Haacet ADAPT Primary Open label Single academic Adults aged 18 years or older with operative Aspirin 81 Enoxaparin 329 90 days Composite clinical
al. trial report randomized trauma center extremity fractures or pelvic or acetabular milligrams 30 participants efficacy and
(2020) controlled trial in the United fractures requiring thromboprophylaxis twice daily milligrams safety outcomes
States twice daily
Haacet ADAPT Secondary Secondary inpatient Single Level | Adult orthopedic trauma inpatients with Aspirin 81 Enoxaparin 329 Inpatient Treatment fidelity
al. analysis compliance analysis trauma center operative extremity or pelvic or acetabular milligrams 30 randomized hospitalization and inpatient
(2021) of randomized in the United fractures twice daily milligrams participants prophylaxis
controlled trial States twice daily from the compliance
ADAPT cohort
O'Toole PREVENT Primary Pragmatic 21trauma Adults aged 18 years or older with Aspirin 81 Enoxaparin 12,211 90 days All cause
etal. CLOT trial report multicenter centersin the operatively treated extremity fractures or milligrams 30 participants mortality and
(2023) randomized United States pelvic or acetabular fractures twice daily milligrams comparative
noninferiority trial and Canada twice daily thromboembolic

outcomes
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Risk Ratio
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Figure 3. Forest plot of bleeding complications
comparing aspirin and low-molecular-weight heparin
after orthopedic trauma.
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Haac et al, 2020 12 165 15 164

(ADAPT) 079 (038-165) 117
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Figure 4. Forest plot of infection-related complications
comparing aspirin and low-molecular-weight heparin
after orthopedic trauma.

trauma. Infection events occurred in 115 of 6,266 patients
(1.8%) receiving aspirin and 108 of 6,274 patients (1.7%) re-
ceiving LMWH, yielding a pooled risk ratio of 1.05 (95% CI
0.80-1.37; p = 0.74).

No statistical heterogeneity was observed between stud-
ies (I2 = 0%; T2 = 0.00; Chi2% = 0.77, p = 0.38). As in the previ-
ous quantitative analyses, the pooled estimate was primar-
ily driven by the substantially larger PREVENT CLOT trial
because of its greater statistical weight.

3.6. VENOUS THROMBOEMBOLIC OUTCOME REPORTING

Venous thromboembolic efficacy outcomes could not be
quantitatively pooled because of substantial heterogeneity
in endpoint structure and reporting methodology. In the
ADAPT randomized trial, Haac et al. reported thromboem-
bolic events within a broader composite clinical endpoint,
documenting 10 aggregate venous thromboembolic events
without consistently separable deep-vein thrombosis and
pulmonary embolism counts.

In contrast, the multicenter PREVENT CLOT trial by
O’Toole et al. reported thromboembolic outcomes as inde-
pendently adjudicated symptomatic events, with deep-vein
thrombosis and pulmonary embolism reported separately.
Because one trial used aggregate thromboembolic reporting
while the other used anatomically disaggregated outcome
definitions, direct pooled synthesis would have required re-
construction of clinically non-equivalent endpoints, risking
misleading summary estimates. Quantitative pooling was
therefore intentionally avoided.

Importantly, both trials relied on clinically detected
symptomatic events rather than routine surveillance imag-

ing, improving real-world external validity while limiting
strict methodological comparability.

Taken together, the available randomized evidence does
not establish clear thromboembolic superiority of either as-
pirin or low-molecular-weight heparin in acute orthopedic
trauma thromboprophylaxis.

3.7. TREATMENT ADHERENCE AND IMPLEMENTATION
FIDELITY

Secondary ADAPT analyses provided additional implemen-
tation data beyond conventional efficacy and safety out-
comes. Adherence after hospital discharge remained high
with both thromboprophylaxis strategies, with no signif-
icant difference in MMAS-8 adherence scores. However,
LMWH was associated with significantly greater treatment
burden, likely reflecting the practical demands of injectable
prophylaxis.

Multivariable analysis identified LMWH use, self-admin-
istration requirements, younger age, and male sex as pre-
dictors of reduced adherence.

In the complementary inpatient analysis, treatment fi-
delity remained comparable between aspirin and LMWH,
with missed prophylactic doses primarily attributable to
perioperative workflow interruptions rather than active
treatment refusal.

Collectively, these findings suggest that when compara-
tive clinical outcomes remain broadly similar, implementa-
tion burden and treatment practicality may represent clin-
ically relevant considerations in thromboprophylaxis
selection.

3.8. RISK OF BIAS ASSESSMENT

Risk of bias was assessed using the Cochrane Risk of Bias
2 (RoB 2) tool for the two independent randomized con-
trolled trials included in the quantitative synthesis (Figure
5). Both studies were judged as having overall some con-
cerns, with no domains classified as high risk of bias. In
the ADAPT trial, some concerns were identified in the do-
mains of the randomization process, deviations from in-
tended interventions, outcome measurement, and selection
of the reported result. In PREVENT CLOT, low risk was ob-
served for randomization, missing outcome data, and out-
come measurement, while some concerns remained for de-
viations from intended interventions and selection of the
reported result.

4. DISCUSSION

This systematic review and meta-analysis synthesize the
currently available trauma specific randomized evidence
comparing aspirin with low molecular weight heparin for
venous thromboembolism prophylaxis after acute orthope-
dic trauma. Across the included trials, no statistically sig-
nificant differences were observed in all cause mortality,
bleeding complications, or infection related complications.
These findings suggest that aspirin may represent a prag-
matic option in selected orthopedic trauma populations,
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Table 2. Venous Thromboembolic Outcome Reporting Across Included Randomized Trials

Study Trial Any VTE DVT PE Symptomatic Routine
Program Events Only Screening

Haacet ADAPT 10 Not separately Not separately Yes No

al. reported reported

O'Toole PREVENT Not reported as 151(2.51%) 90 (1.49%) Yes No

etal. CLOT aggregate

Table 3. Adherence and Implementation Findings from Secondary ADAPT Analyses

Analysis Outcome Domain Aspirin Low-Molecular-Weight Interpretation
Heparin
Haacet Mean MMAS-8 adherence score 7.0 7.4 No significant difference
al.
Haac et Reported treatment burden (“felt 9% 23% Greater burden with
al. hassled”) LMWH
Haacet Patients missing 21 prophylactic dose 41.2% 43.3% Comparable inpatient
al. fidelity
Haacet Mean missed inpatient doses 0.6 0.7 No significant difference
al.
interpreted as definitive comparative superiority over as-
Risk of bias for randomized controlled trials (RoB 2) . L . . .
= = T = e e R, g pirin within fracture specific randomized populations.
Haac etal, 2020 = B : G| The current findings should be interpreted within the
(ADAPT trial) = ‘f_\; ) i ' a . L. . .
S © &6 6 6 6 6 0 o context of evolving clinical practice. In the available ran-
0'Toole etal 2023 = : = domized evidence, aspirin did not demonstrate excess mor-
Reayieill B BN NIK BN BN BN BN | 8P

n=12211

Some concerns

@ Lo

Based on the answers to domains 1-5, was the study

D7 Bias arising from timing of identi d participants:  Could of participants have introduced bias?

RoB 2 (Revised Cochr

2): Has et al, 2020 (ADAPT tial) and O'Foole et al, 2023 (PREVENT CLOT tria)

Figure 5. Risk-of-bias assessment of the randomized
controlled trials included in the quantitative synthesis
using the Cochrane Risk of Bias 2 (RoB 2) tool. Both
included studies were judged as having overall some
concerns, with no domains classified as high risk of
bias.

particularly where treatment burden and outpatient fea-
sibility are relevant. However, comparative venous throm-
boembolic efficacy remains unresolved because substantial
heterogeneity in endpoint definitions precluded valid
quantitative synthesis.

Venous thromboembolism prevention in orthopedic
trauma differs meaningfully from elective orthopedic prac-
tice. Trauma patients experience heterogeneous injury pat-
terns, inflammatory responses, immobility, and dynamic
thrombotic risk profiles that are not directly comparable
to planned arthroplasty populations.!! Historical trauma
guidance has generally favored anticoagulant based pro-
phylaxis, particularly low molecular weight heparin, be-
cause of concern regarding preventable pulmonary em-
bolism.3 However, historical preference should not be

tality or major safety harm compared with low molecular
weight heparin.8 PREVENT CLOT did report a numerically
higher incidence of deep vein thrombosis with aspirin, pri-
marily driven by distal thrombotic events, while pulmonary
embolism rates remained similar.? This distinction is clin-
ically relevant and supports cautious interpretation rather
than broad equivalence claims.

A major strength of this review is its restriction to ran-
domized orthopedic trauma evidence, avoiding interpretive
dilution from elective arthroplasty datasets or retrospective
observational cohorts. Elective orthopedic populations dif-
fer substantially from trauma patients in postoperative mo-
bility, injury burden, and thrombotic risk structure.l2
Broader orthopedic literature has demonstrated acceptable
aspirin based thromboprophylaxis outcomes in selected op-
erative settings, but extrapolation to trauma populations
should remain cautious.!3

Implementation considerations remain clinically rele-
vant. Low molecular weight heparin requires repeated sub-
cutaneous administration, which may reduce acceptability
and complicate adherence after discharge. Patient centered
orthopedic trauma studies have demonstrated greater
treatment burden with injectable prophylaxis compared
with oral alternatives.> When major clinical outcomes ap-
pear similar, these practical differences may reasonably in-
fluence individualized treatment selection.

Comparative venous thromboembolic efficacy remains
the principal unresolved issue. The included randomized
trials reported clinically non-equivalent thromboembolic
endpoints, with one using aggregate thromboembolic out-
comes within a composite endpoint and the other reporting
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symptomatic deep vein thrombosis and pulmonary em-
bolism separately.®? Pooling these outcomes would risk
generating misleading summary estimates, making narra-
tive interpretation methodologically more appropriate.

Event ascertainment also warrants consideration. Both
trials relied primarily on clinically detected symptomatic
thromboembolic events rather than routine surveillance
imaging, which improves external validity but may under-
estimate asymptomatic thrombotic burden.!4 Accordingly,
the present findings should be interpreted as reflecting
pragmatic symptomatic event prevention rather than ex-
haustive thrombus detection.

The evidence base remains limited. Only two indepen-
dent randomized trial programs met eligibility criteria, and
quantitative inference was largely dominated by PREVENT
CLOT because of its substantially larger sample size.? This
limits certainty across higher risk trauma populations, in-
cluding patients with severe polytrauma, prolonged immo-
bilization, spinal trauma, traumatic brain injury, or com-
peting hemorrhagic risk profiles. Contemporary trauma
practice continues to favor individualized thromboprophy-
laxis decisions based on evolving clinical risk rather than
universal protocols.!>

This review has important methodological strengths, in-
cluding restriction to randomized trials, trauma specific
population focus, structured risk of bias assessment, and
deliberate avoidance of inappropriate pooling. However,
limitations remain. The small number of independent trials
precluded subgroup analysis, publication bias assessment,
and meta regression. Open label designs introduce poten-
tial performance bias, although objective outcomes such as
mortality are less vulnerable to this limitation. Implemen-
tation findings were largely informed by secondary analyses
from a single trial program.

5. CONCLUSION

This systematic review and meta-analysis of randomized
controlled trials found no statistically significant differ-
ences between aspirin and low molecular weight heparin
in all cause mortality, bleeding complications, or infection
related complications following acute orthopedic trauma.
Comparative venous thromboembolic efficacy remains un-
certain because clinically heterogeneous endpoint defin-
itions precluded valid pooled analysis. Aspirin may rep-
resent a practical thromboprophylactic option in selected
patients, although the current evidence base is limited to
two independent randomized trial programs and is largely
dominated by a single large trial. Further trauma specific
randomized studies with standardized thromboembolic
outcome reporting are needed to strengthen comparative
certainty.
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