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ABSTRACT

Background Trauma patients exhibit a multifactorial
hypercoagulable state and have increased risk of venous
thromboembolism (VTE). Despite early and aggressive
chemoprophylaxis (CP) with various heparin compounds
("standard” CP; sCP), VTE rates remain high. In high-
quality studies, aspirin has been shown to decrease

VTE in postoperative elective surgical and orthopedic
trauma patients. We hypothesized that inhibiting platelet
function with aspirin as an adjunct to sCP would reduce
the risk of VTE in trauma patients.

Methods We performed a retrospective observational
study of prospectively collected data from all adult
patients admitted to an American College of Surgeons
Level | Trauma center from January 2012 to June 2015 to
evaluate the addition of aspirin (sCP+A) to sCP regimens
for VTE mitigation. Cox proportional hazard models were
used to assess the potential benefit of adjunctive aspirin
for symptomatic VTE incidence.

Results 10,532 patients, median age 44 (IQR 28 to
62), 68% male, 89% blunt mechanism of injury, with a
median Injury Severity Score (ISS) of 12 (IQR 9 to 19),
were included in the study. 8646 (82%) of patients
received only sCP, whereas 1886 (18%) patients received
sCP+A. The sCP+A cohort displayed a higher median

ISS compared with sCP (13 vs 11; p<0.01). The overall
median time of sCP initiation was hospital day 1 (IQR
0.8 to 2) and the median day for aspirin initiation was
hospital day 3 (IQR 1 to 6) for the SCP+A cohort. 353
patients (3.4%) developed symptomatic VTE. Aspirin
administration was independently associated with a
decreased relative hazard of VTE (HR 0.57; 95% Cl 0.36
to 0.88; p=0.01). There were no increased bleeding or
wound complications associated with sCP+A (point
estimate 1.23, 95% C1 0.68 to 2.2, p=0.50).
Conclusion In this large trauma cohort, adjunctive
aspirin was independently associated with a significant
reduction in VTE and may represent a potential strategy
to safely mitigate VTE risk in trauma patients. Further
prospective studies evaluating the addition of aspirin

to heparinoid-based VTE chemoprophylaxis regimens
should be sought.

Level of evidence Level lll/therapeutic.

BACKGROUND

Venous thromboembolism (VTE), to include both
deep venous thrombosis (DVT) and pulmonary
embolism (PE), represents a potential major cause

,! Charles C Miller,2 John B Holcomb'

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The rate of venous thromboembolism (VTE)
events in trauma patients remains persistently
high despite many years of research aimed at
optimizing VTE prophylaxis strategies within
this high-risk patient population.

WHAT THIS STUDY ADDS

= The addition of aspirin to standard VTE
chemoprophylaxis strategies may reduce the
rate of VTE within trauma patients by inhibiting
platelet function.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= These findings offer a novel approach for VTE
chemoprophylaxis and should be explored
prospectively prior to routine incorporation.

of morbidity and mortality experienced by trauma
patients after their initial injury.'” Despite exten-
sive efforts designed to mitigate the risk of VTE
development, a wide degree of variability in prac-
tice patterns persist.* ° VITE chemoprophylaxis
within the traumatically injured patient population
is widely accepted as the standard of care; however,
multidisciplinary opinions on the optimal medica-
tion regimen, dosing, and timing of initiation are
controversial within individual medical specialties
involved.

Although traumatic bleeding initially results in
the consumption of coagulation factors, impaired
platelet function, and hyperfibrinolysis, a rebound
hypercoagulable state subsequently predominates
following successful hemorrhage control and resus-
citation that is characterized by supraphysiologic
levels of thrombin and fibrinogen which predis-
poses critically injured trauma patients for increased
risk of VTE.®” Current chemoprophylaxis regimens
largely target the inhibition of thrombin, which in
turn reduces the functional capacity of the plasma-
based coagulation cascade and thrombin-induced
platelet activation. Despite this, ongoing platelet
activation through alternative pathways is hypoth-
esized to play a critical role in post-injury VTE
formation.!®® Viscoelastic testing parameters in
post-injury patients have demonstrated hypercoag-
ulable states that may be resistant to standard low
molecular weight heparin (LMWH)-based regimens
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and suggest that platelets may represent the dominant contrib-
uting factor for overall clot strength.!®® This theory is further
supported by a growing body of evidence that suggests that VTE
rates are not affected by alterations in LMWH dosing strategies
based on anti-Xa activity.'*'¢ Further complicating the picture,
the classic teaching that PE in trauma patients arise from DVT
has been challenged as recent evidence suggests a large cohort
of pulmonary clots are secondary to primary pulmonary throm-
bosis. This phenomenon demonstrates a different set of associ-
ated risk factors than traditionally taught and may benefit from
alternative chemoprophylactic management strategies.'” '
Aspirin, an oral antiplatelet agent, has demonstrated efficacy
in VTE prevention within the medical and orthopedic liter-
ature.'”?? Recently, the use of aspirin as a sole prophylactic
agent has been shown to be non-inferior to LMWH for VTE
prophylaxis in isolated orthopedic trauma patients, highlighting
the potential benefit of its use within this specific population;
however, the role of antiplatelet medications for VTE prophy-
laxis in polytrauma patients remains largely understudied.?
Due to the complex nature of post-injury clot formation, along
with the continued high rates of post-injury VTE despite long-
standing and intensive efforts with LMWH chemoprophylaxis,
we sought to assess the addition of platelet inhibition to decrease
the rates of VTE formation. We hypothesized that incorporating
aspirin to traditional VTE chemoprophylaxis regimens would
decrease the risk of developing VTE after traumatic injury.

METHODS
Study setting and selection of participants
Approval of this study was obtained by the local Institutional
Review Board prior to initiation of this review. Institutional
University Health System Consortium (UHC) Database and the
institutional trauma registry were queried to identify all patients
admitted to the trauma service at a single American College of
Surgeons verified Level 1 trauma center between January 2012
and June 2015. All adult patients (age =16 years old) who
sustained a traumatic injury and were admitted to the trauma
service per institutional policy were included in the study.
Patients were excluded if a VTE was present on admission
(POA), were either discharged or died prior to receiving stan-
dard chemoprophylaxis, or were initially started on therapeutic
dosing for known VTE or history of VTE requiring full antico-
agulation. The UHC Database was further used to identify all
trauma patients that had a charge code for aspirin and prophy-
lactic or therapeutic LMWH or unfractionated heparin (UFH).
Additionally, the institutional pharmacy database was queried to
identify the dose and duration of administration of all hepari-
noids (LMWH or UFH) and aspirin. Patients who received stan-
dard VTE chemoprophylaxis (sCP) regimens were compared
with those who received sCP and aspirin (sCP+A) in efforts
to identify an association between the addition of aspirin and
decreased VTE rates. The study protocol was performed and
reported per The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines.?

Definitions

sCP in accordance with the institutional guidelines in place at
the time of this study, was defined as either prophylactic dose of
subcutaneous enoxaparin (30 mg every 12 hours or 40 mg every
12 hours if weight >150kg) or subcutaneous heparin (5000 units
every 8 hours or 7500 units every 12 hours if weight >150kg).
VTE prophylaxis was initiated at the earliest time possible after
exclusion traumatic brain or spine injury, where initiation was

governed by the discretion of the appropriate consulting service.
Routine use of adjunctive aspirin was not standardized per insti-
tutional guidelines during the study period. Presence of VTE was
investigated after the development of clinical symptoms (new
or unilateral leg or arm swelling or pain, shortness of breath,
increased rate of breathing, decreased oxygen saturation, chest
pain, or increased heart rate). Diagnosis of PE was confirmed
via helical computed tomography angiogram, high-probability
ventilation-perfusion scan, autopsy, or clinical context with
echocardiogram showing right heart strain. Diagnosis of DVT
was confirmed via ultrasonography. DVT found in both upper
and lower extremities were included; however, they were sepa-
rately analyzed after data collection. Below-knee thrombosis was
not included unless the clot burden was found to extend into the
popliteal, femoral, or iliac veins. Routine screening for DVT was
not conducted during any part of the study period.

Risk of VTE was estimated by using the Trauma Embolic
Scoring System (TESS). This score has been previously vali-
dated from the National Trauma Data Bank, with a score of
6 or greater (range 0-14) predicting VTE in trauma patients
with a sensitivity of 82% and specificity of 84%, as well as a
sensitivity and negative predictive value over 97% in high-risk
populations.?® ?” Variables within the model include age, Injury
Severity Score (ISS), obesity (defined as a body mass index (BMI)
>30kg/m?), prolonged ventilation (greater than 3 days), and a
lower extremity fracture.?

Bleeding complications were recorded within the Trauma
Registry by criteria defined by the American College of Surgeons
Committee on Trauma.

Outcomes

The primary outcome was a symptomatic VTE diagnosed during
hospitalization. Secondary outcomes assessed for bleeding
complications.

Statistical analysis

Univariate analysis was conducted to compare demographic and
injury data between patients receiving sCP or sCP+A. Non-
parametric continuous variables were expressed as median values
with the 25th and 75th percentile ranges. Comparisons between
groups were performed using the Wilcoxon rank-sum (Mann-
Whitney U test). Categorical data were reported as propor-
tions and, where appropriate, tested for significance using x> or
Fisher’s exact tests. The potential benefit of adding aspirin for
symptomatic VTE prevention was assessed by Cox proportional
hazards model after adjusting for the dose of heparinoid, major
venous repair, and TESS. Bleeding complications were assessed
after adjusting for known risks for these complications: blood
transfusion, central venous catheter, prolonged operative time,
cardiovascular disease, sCP, and any dose of aspirin. Statistical
significance was defined by a p value <0.05. All statistical anal-
yses were performed using STATA Statistical software (V.13.1,
College Station, TX) or SAS software V.9.2 (SAS Institute Inc.
Cary, NC).

RESULTS
Patient demographics
total of hen, figure 1 represents a flow diagram of the study
population. The 2662 patients that did not receive sCP and
did not have a VTE POA were either discharged (88%) or died
(12%) within a median of 1 (1, 2) day of admission.

Table 1 demonstrates the demographic, injury, and VTE risk
factors of the patients that received sCP compared with sCP+A.
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13,221 adult trauma
patients

2,689 excluded
VTE POA (n=27)

> No sCP (n =2,649)
Both (n = 13)

\ 4 \ 4
sCP sCP+A
(n = 8,646) (n=1,886)
A4 A4
VTE (n = 243, 2.81%) VTE (n =110, 5.83%)
PE (n = 156) PE (n =73)
DVT (n= 87) DVT (n=29)
Undefined (n = 8)

Figure 1
sCP, standard chemoprophylaxis; VTE, venous thromboembolism.

Patients that received sCP+A were older, had a higher rate
of obesity, were more severely injured, had a longer length of
stay, and more ventilator days. In addition, they had a higher
TESS. There were no differences in the incidences of elevated
thromboelastography (TEG) maximum amplitude (MA) levels.
Patients that received sCP+A had higher rates of preadmission
antiplatelet and vitamin K antagonist use (table 1).

Patients that received sCP+A had more known risk factors for
VTE.228 Patients who received sCP+A were more likely to have
had operations lasting longer than 2 hours, central venous lines,
venous injuries requiring repair, blood transfusions of greater
than four units, spine fractures, spinal cord injuries, cardiovas-
cular disease, smoking history, or chronic obstructive pulmonary

disease (COPD) (table 1).

Time to prophylaxis regimen

The median time to initiation of sCP was 1.39 (0.86, 2.3) days,
which was statistically shorter than the sCP+A cohort (1.4 (0.87,
2.42) days, p<0.01). The majority (75.4%) of patients received
LMWH as their primary chemoprophylaxis regimen, which was
similar between the two studied groups (sCP 75.6% vs sCP+A
74.5%, p=0.32).

The median time from admission to initiation of aspirin in
the 1886 patients within the sCP+A cohort was 3 (1, 6) days.
The reasons for starting aspirin were due to a myocardial infarc-
tion (n=22, 1.2%), a stroke (n=9, 0.5%), blunt cerebrovas-
cular injury (n=332, 17.6%), either a history of cardiovascular
disease or known pre-admission aspirin use (n=947, 50.2%), or
at the discretion of the rounding physician (n=576, 30.5%). Of

Flow diagram of subjects included within the study. DVT, deep venous thrombosis; PE, pulmonary embolism; POA, present on admission;

the patients receiving aspirin, 47.4% received 325 mg, 47.7%
received 81 mg, and 5.1% received an alternate dose of aspirin.

Primary outcome

Three hundred fifty-three patients were diagnosed with a new,
symptomatic VTE during their hospitalization (sCP 2.81% vs
sCP+A 5.83%, p<0.01) (figure 1). The median day patients
on sCP were diagnosed with a VTE was hospital day 5 (2, 5)
compared with sCP+A on hospital day 6 (4, 6) (p=0.03).

Using a Cox proportional hazard model, after adjusting for
the dose of UFH or LMWH, major venous repair, and TESS,
receiving aspirin of any dose was associated with a decreased risk
of VTE (HR 0.57, 95%CI 0.36 to 0.88, p=0.01) (table 2). The
absolute risk reduction was 1.8% with a number needed to treat
of 55 at 60 days.

However, the dosage of aspirin that contributed to a decreased
risk of VTE could not be elucidated based on this analysis (81 mg
(HR 0.84, 95%CI 0.62 to 1.1, p=0.23); 325mg (HR 0.85,
95% CI10.59 to 1.2, p=0.37)). In addition, despite identifying an
association between aspirin and a decreased risk of overall VTE
and DVT (HR 0.57, 95% CI 0.36 to 0.88, p=0.01), a decreased
risk of PE (HR 0.78, 95% CI 0.58 to 1.1, p=0.08) was not able
to be established.

Secondary outcomes
Bleeding complications
After adjusting for blood transfusion of at least four units,
central venous line, prolonged operation (greater than 2hours)
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Table 1 Demographic, injury, and VTE risk factors by chemoprophylaxis regimen
sCP sCP+A Total P value
(n=8646) (n=1886) (n=10,532) (sCP vs sCP+A)
Age (years)* 42 (27,59) 56 (35, 72) 44 (28, 62) <0.001
Sex (% male) 5879 (68) 1264 (67) 7143 (68) 0.21
Mechanism (% blunt) 7695 (89) 1697 (90) 9392 (89) 0.17
Admission GCS score 15 (14, 15) 15 (14, 15) 15 (14, 15) 0.18
Morbid obesity (%)* 2009 (23) 491 (26) 2500 (24) 0.03
ISS* 11(9,18) 13(9,21) 12(9,19) <0.001
Lower extremity fracture (%)* 2013 (23) 472 (25) 2485 (24) 0.10
Length of stay (days) 5(3,10) 10 (5, 18) 6(3,11) <0.001
Ventilator (days) 0(0,0) 0(0,1) 0(0,0) <0.001
Prolonged ventilation (%)* 865 (10) 296 (16) 1161 (11) <0.001
TESS 4(2,5) 4(2,6) 4(2,5) <0.001
Admission TEG maximum amplitude 64 (59, 68) 64 (59, 68) 64 (59, 68) 0.81
Admission TEG maximum amplitude >65 (%) 3692 (43) 868 (46) 4560 (43) 0.11
Admission TEG maximum amplitude >72 (%) 830 (10) 202 (11) 1010 (10) 0.42
Preadmission anticoagulant or antiplatelet therapy (%) 338 (4) 217 (12) 555 (5) < 0.001
Heparinoid (any dose) (%) 0.1 0.3 0.1 0.09
Antiplatelet (%) 2 7.2 2.9 < 0.001
Vitamin K antagonist (%) 1.4 3.2 1.7 < 0.001
Direct Xa inhibitor (%) 0.2 0.3 0.2 0.25
Direct thrombin inhibitor (%) 0.2 0.2 0.2 0.89
Other risk factors (%)
Operation >2 hours 3248 (38) 971 (52) 4219 (40) < 0.001
Central venous line 799 (9) 744 (22) 1210 (12) <0.001
Major venous injury/repair 222 (3) 123 (7) 345 (3) <0.001
Blood products, >4 units 614 (7) 212 (11) 826 (8) < 0.001
IVC filter placement 222 (3) 123 (7) 345 (3) < 0.001
Spine fracture 2326 (27) 597 (32) 2923 (28) < 0.001
Spinal cord injury 136 (2) 43 (2) 179 (2) 0.03
Pelvis fracture 1150 (13) 250 (13) 1400 (13) 0.88
Cardiovascular disease 2561 (30) 935 (50) 3496 (33) < 0.001
COPD 193 (2) 87 (5) 280 (3) < 0.001
Smoker 1989 (23) 343 (18) 2332 (22) < 0.001
Malignancy (active or history of) 53 (0.6) 14 (0.7) 67 (0.6) 0.52

Risk factors for VTE in patients with standard chemoprophylaxis compared with patients with adjunctive aspirin. All values are reported as raw numbers with percentages as
indicated or median values with associated interquartile ranges.

Morbid obesity defined as body mass index of greater than 35kg/m?.

Heparinoid includes unfractionated heparin or low molecular weight heparin.

*Included in TESS.

COPD, Chronic Obstructive Pulmonary Disease; GCS, Glasgow Coma Scale; ISS, Injury Severity Score; IVC, Inferior Vena Cava; sCP, standard chemoprophylaxis; TEG,

thromboelastography; TESS, Trauma Embolic Scoring System. A TESS of 6 or higher is predictive of a higher risk of VTE; VTE, venous thromboembolism.

Table 2 Cox proportional hazard model—risk of VTE

Table 3 Bleeding complications

HR 95% Cl P value
Major venous repair 2.81 1.78 to 4.45 <0.01
Central venous catheter 2.38 1.59 to 3.56 <0.01
Trauma Embolic Scoring System 1.09 1.03to 1.15 0.01
Subprophylactic enoxaparin® 1.08 0.70 to 1.67 0.73
Subprophylactic heparin® 6.09 3.29t0 11.27 <0.01
Aspirin (any dose) 0.57 0.36 t0 0.88 0.01

*Doses of anticoagulation given at levels under the institutional guidelines and/
or missed doses with adequate prophylactic dosing representing the reference

category for comparison.

Point estimate 95%Cl P value
Blood transfusion, >4 units 7.78 4.45 t0 13.61 <0.001
Central venous catheter 19.45 5.27t071.8 <0.001
Central venous catheter, femoral 0.27 0.08 t0 0.92 0.04
Prolonged operation, >2 hours 235 1.16t0 4.77 0.02
sCP 2.31 1.27to 4.21 0.01
Cardiovascular disease 0.38 0.18t0 0.79 0.01
Aspirin (any dose) 1.23 0.68 t0 2.21 0.50

sCP, standard chemoprophylaxis.
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and cardiovascular disease, there were no differences in bleeding
complications in patients that received sCP compared with
sCP+A (point estimate 1.23, 95%CI 0.68 to 2.2, p=0.50)
(table 3).

DISCUSSION

Despite targeted efforts to reduce the incidence of VTE after
traumatic injury through risk stratification, improved and earlier
chemoprophylaxis dosing, and the use of various mechanical
mitigation strategies, the rate of VIE within trauma populations
remains high among severely injured patients and VTE preven-
tion is regarded one of the top priorities toward improving
patient safety.?* 3% In the current study, we demonstrated that
adjunctive use of aspirin with standard chemoprophylaxis was
independently associated with a 43% reduction in the hazard rate
of developing VTE in trauma patients without an increased risk
of associated bleeding complications. Moreover, this reduction
in VTE was observed despite sCP+A patients having a greater
number of risk factors and higher calculated baseline risk for
VTE, compared with sCP only patients. These findings support
our hypothesis that antiplatelet therapy may have a role as an
adjunct to standard chemoprophylaxis regimens for decreasing
the risk of developing VTE after traumatic injury.

Antiplatelet therapy has long been implicated in the risk
reduction of arterial thrombosis (myocardial infarction, stroke,
acute limb ischemia, etc); however, its role in the prevention
of venous thrombosis, particularly following non-orthopedic
trauma, has not been fully examined.’!3? The Antiplatelet Trial-
ist’s Collaboration meta-analysis of over 50 trials in medical and
surgical patients demonstrated a 10% decreased rate of DVT
and a 64% relative risk reduction in PE with the use of anti-
platelet therapy for 2 weeks postoperatively.’! 3> The Pulmonary
Embolism Prevention (PEP) trial, a multicenter, randomized
controlled trial conducted in over 13,000 orthopedic surgical
patients, also demonstrated that perioperative aspirin resulted
in a 43% reduction in PE and 23% reduction in DVT when
used in combination with additional chemoprophylaxis at the
discretion of the operating surgeon.?* Aspirin alone was subse-
quently found to be non-inferior to LMWH for VTE preven-
tion in patients after unilateral total hip arthroplasty over their
standard course of postoperative monitoring (1.3% vs 0.3%,
p=0.22)." As a result of these studies, the American College of
Chest Physicians, American Academy of Orthopedic Surgeons,
and European Society of Anesthesiology have stated that aspirin
is an acceptable component of multimodal VTE prophylaxis for
patients undergoing major elective orthopedic operation.3*3¢

Trauma patients, however, represent a unique patient popula-
tion with the potential to display altered platelet function based
on viscoelastic testing. Previous studies have demonstrated that
patients within this population who display elevated TEG MA
and G values, markers for increased platelet activity and fibrin
activity, are at increased risk for VTE despite appropriate VTE
prophylaxis.'?37? Taken together, these data suggest a unimodal
approach to VTE chemoprophylaxis focusing solely on the
thrombin-based component of clot formation may be insuf-
ficient.!® ' Despite this, there remains a paucity of literature
assessing the effects of antiplatelet medication on VTE forma-
tion in trauma patients.

Brill et al assessed the relationship between preinjury aspirin
use with DVT formation and concluded that preinjury aspirin
use in trauma patients was associated with a lower odds of in
hospital DVT formation for those receiving heparinoid chemo-
prophylaxis (OR 0.35, 95%CI 0.13 to 0.93).! The proposed

protective effect of preinjury aspirin use displayed by Brill et al
is in agreement with our findings suggesting antiplatelet medica-
tion may safely help to decrease VTE risk.

Of particular interest, Haac et al assessed aspirin versus
LMWH as the sole VTE chemoprophylaxis regimen in ortho-
pedic trauma patients and found no evidence of superiority on
Global Rank test for either regimen.?> The Major Extremity
Trauma Research Consortium subsequently followed with their
multicenter, randomized control trial (PREVENT CLOT trial)
which similarly found aspirin to be safe and non-inferior to
LMWH with regard to mortality.?* Despite these studies being
the first randomized trials to compare aspirin as a sole agent with
LMWH for VTE mitigation, their focus on isolated orthopedic
trauma patients yields findings that cannot be directly trans-
lated to the critically ill polytrauma patient, especially those that
survive hemorrhagic shock.

Although no studies currently exist comparing standard regi-
mens with aspirin monotherapy in polytrauma patients, the find-
ings of our study, which suggest an additive benefit of adjunctive
aspirin to standard chemoprophylaxis regimens for VTE reduc-
tion, support the need for ongoing prospective evaluation of
the antiplatelet medications for VTE chemoprophylaxis in the
broader trauma populations. Moreover, many authors have
previously shown that VTE is most common within the first week
of injury with continuation of subsequent risk for many weeks
after discharge.’2°4°#2 Although our data suggest the benefits of
early aspirin use in the polytrauma population, prospective study
assessing continued aspirin administration following discharge
should be assessed. If effective, the potential for decreased cost
and ease of use associated with aspirin compared with LMWH
may make it an attractive possibility.

Our current study does have several limitations. This analysis
represents the largest evaluation of aspirin for VTE mitigation
in non-orthopedic trauma patients; however, the retrospective
nature of this study creates findings that can only be viewed
as hypothesis generating, are at risk for the potential of type
IT error, and are inherently dependent on the reliability of the
databases assessed. A subset of the patients from this study were
on aspirin prior to arrival as a home medication and it remains
plausible that the antiplatelet effects present at the time of injury
may have played a role in VTE mitigation as opposed to post-
injury aspirin initiation. Thus, future prospective analyses will be
required to fully analyze the reported association.

Individual injury patterns were not directly assessed due to
the granularity of the queried datasets. Further, traumatic brain
injury (TBI) patients were included within our population
and may represent a confounding factor due to the inherently
different coagulation profiles associated with TBI patients. As
patients were not randomized to distinct groups, aspirin admin-
istration was by in large left to the discretion of the attending
physician, generating a selection bias, although toward sicker
patients. Routine screening for VTE was not conducted during
this study therefore the generalizability of our results to the
rate of VTE in an institution that does screen for VTE may be
misrepresented. Our findings, which reveal a lower rate of VTE
compared with prior studies, further highlight that asymptom-
atic VTE in patients may not have been captured due to the lack
of routine screening. That said, routine screening for VTE in
trauma patients is not ubiquitous and, thus, our findings remain
relevant for the multitude of trauma centers that do not routinely
screen for VTE. Although the relationship between interruptions
in chemoprophylaxis and the rate of DVT has been documented,
we did not include this in our model due to inherent limitations
within the dataset.** Nevertheless, the institutional guidelines for
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VTE prophylaxis in this study included early administration of
chemoprophylaxis immediately after admission in the absence of
a contraindication or within 24 hours after cessation of bleeding.
A subset of patients within this study, however, received heparin
as their primary chemoprophylaxis. Although this strategy was
used based on their associated clinical findings that restricted
use of LMWH based on institutional policy, heparin is thought
to be an inferior agent to LMWH with regard to VTE prophy-
laxis in trauma and may result in an altered risk factor profile
compared with those who received LMWH. Beyond this,
chemoprophylactic dosing adjustments based on clinical findings
were not captured during this analysis, resulting in an inability to
adjust for dosing changes within the statistical models. In addi-
tion, the use of thromboembolic deterrent hose and sequential
compression devices in the absence of a wound that precludes
their placement are routinely employed; however, compliance
with these practices was not collected in these databases and
was not verified through chart review. Although early walking
may help decrease VTE occurrence, time to walking was unable
to be captured within our dataset and therefore was also not
assessed. The administration of tranexamic acid, which has been
widely debated regarding its potential thrombogenicity, was also
not evaluated within this study. Although 47% of patients were
on 325mg of aspirin, we could not elucidate a difference in
the dosage of aspirin (81 mg vs 325 mg) that contributed to the
reduced risk of VTE. Thus, optimal dosing strategies still need
to be elucidated. Beyond identifying the optimal dosing regimen,
it remains possible that only select patient cohorts may benefit
from the addition of aspirin. We speculate that patients who
display increased platelet activity via TEG-based analysis may
derive the greatest potential benefit from aspirin administration.
This concept, however, has yet to be formally evaluated. Finally,
aspirin resistance was not assessed within this study.*

CONCLUSION

In this current study of over 10,000 trauma patients, we demon-
strated that the addition of aspirin to standard VTE chemopro-
phylaxis regimens was associated with a 43% reduction in the
hazard rate of developing a VTE after injury without an increase
in bleeding complications. Further prospective analysis should
be sought to effectively identify optimal patient populations and
VTE chemoprophylaxis strategies prior to routine incorporation
in clinical practice.
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