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ABSTRACT

Background A recent clinical trial suggested aspirin

is a viable alternative to enoxaparin for venous
thromboembolism (VTE) prophylaxis in patients after
orthopedic trauma. The initial impact of these findings on
VTE prophylaxis prescribing is unknown. The study aimed
to evaluate stated VTE prophylaxis prescribing patterns
among clinicians who treat patients after orthopedic
trauma.

Methods For this clinical vignette survey, we recruited
surgeons and advanced practice providers who
prescribed VTE prophylaxis to patients with orthopedic
trauma across 40 states. Clinicians were shown seven
clinical vignettes describing hypothetical patients

with orthopedic trauma based on their fracture type,
treatment, VTE risk factors, additional injuries and health
insurance status. We assessed the stated VTE prophylaxis
medications prescribed in-hospital and at discharge,
patient factors associated with changes in medication
prescribing preferences and practice variation by
specialty and provider training.

Results Among the 287 respondents, the median age
was 43 years (IQR, 38-50), and 154 (weighted average,
63%) were men. For in-hospital VTE prophylaxis,
enoxaparin was prescribed in 83% of the presented
scenarios, and aspirin was prescribed in 13% (p<0.001).
At discharge, aspirin was prescribed more frequently
than enoxaparin (50% vs 41%, p<0.001). Healthcare
providers with an aspirin discharge preference were 12%
more likely to switch to enoxaparin if the patient had
additional VTE risk factors, such as obesity (95% Cl 4%
to 19%, p=0.005).

Conclusions Despite new clinical evidence, in-hospital
VTE prophylaxis prescribing practices for patients with
orthopedic trauma remain consistent with those reported
a decade ago. However, compared with historical data,
clinicians have significantly increased their preference for
aspirin for thromboprophylaxis at discharge—unless the
patient has additional thromboembolic risk factors.
Level of evidence 5—expert opinion.

INTRODUCTION

Venous thromboembolism (VTE) is a common,
potentially fatal complication after orthopedic
trauma.'™ Current clinical guidelines recommend
VTE prophylaxis with enoxaparin after most types
of fractures.”® A decade ago, a survey of orthopedic
trauma surgeons suggested enoxaparin was used

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Previous research suggests enoxaparin was
used for venous thromboembolism (VTE)
prophylaxis in over 80% of indicated patients
with orthopedic trauma, but a recent large
clinical trial suggested aspirin could be a viable
alternative. This study aimed to evaluate how
VTE prophylaxis prescribing patterns have
changed after the new evidence.

WHAT THIS STUDY ADDS

= The study found that despite the new evidence,
enoxaparin remains the primary choice for
in-hospital VTE prophylaxis in patients with
orthopedic trauma. However, aspirin is now
favored by many clinicians for discharge
prescriptions but used less frequently in
patients with additional VTE risk factors like
obesity or history of VTE.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= The findings suggest changes in VTE prophylaxis
guidelines and hospital policies may be required
for substantial shifts in VTE prescribing practice,
especially for in-hospital prophylaxis.

for VTE prophylaxis in over 80% of patients indi-
cated for prophylaxis.® A survey of general trauma
surgeons reported similarly high utilization of
enoxaparin.’

In January 2023, a clinical trial of over 12000
patients with orthopedic trauma suggested aspirin
is a viable alternative to enoxaparin for thrombo-
prophylaxis.! The conclusion was based on non-
inferiority in all-cause mortality and similar rates of
pulmonary embolism, proximal deep vein throm-
bosis and bleeding events. Additional research
supports that the oral administration of aspirin is
strongly preferred by patients and likely improves
adherence compared with enoxaparin’s subcuta-
neous injections, 14

In light of this new evidence, we conducted a
clinical vignette survey with healthcare providers to
evaluate how VTE prophylaxis prescribing patterns
have changed relative to prior reports. We examined
the association of patient and provider characteris-
tics with prescribing practices and whether those
factors influence healthcare providers’ confidence
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Table 1 Respondent characteristics (n=287)
Characteristic Unweighted  Weighted
Age, years, median (IQR) 42 (38, 48) 43 (38, 50)
Gender
Male 154 (54%) 63%
Female 55 (20%) 34%
Prefer not to say 6 (2%) 3%
Other 1 (0.5%) 0.3%
Not reported 71 (25%) -

Provider type

Orthopedic surgeon 120 (42%) 36%

Trauma surgeon 70 (23%) MN%
Nurse practitioner 10 (3%) 9%
Physician assistant 8 (3%) 7%
Other 9 (2%) 7%
Not reported 70 (24%) =

Scope of practice
Orthopedic trauma 120 (42%) 40%

All patients with trauma 85 (30%) 54%

All patients with orthopedic 9 (3%) 3%

Other 3 (1%) 3%

Not reported 70 (24%) -
Years in practice, median (IQR) 8(4,14) 9(5,17)
Sources of new clinical evidence

Peer-reviewed journals 188 (66%) -

Academic conferences 187 (65%) -

Peers (word of mouth) 140 (49%) -

Professional society communications 64 (22%) -

Online evidence summaries 37 (13%) -

X (Twitter) 31 (11%) -

Podcasts 24 (8%) -

Webinars 14 (5%) -

Online discussion forums 12 (4%) -

Industry representatives 4 (1%) -

that their prescribing patterns are supported by the best available
evidence. In addition, we assessed healthcare providers’ aware-
ness of recent large clinical trials on the topic.!0 s

METHODS

Study participants

To complete this study, we recruited orthopedic surgeons, general
surgeons, nurse practitioners and physician assistants who
commonly prescribe VTE prophylaxis for patients with ortho-
pedic trauma. To identify potential respondents, we emailed all
members of our research consortium and former clinical fellows,
asking them and their colleagues at their hospitals to respond. A
follow-up reminder email was sent to these individuals 2 weeks
after the initial request. We also searched the websites of all 213
level T trauma centers in the US and their academic affiliations
and sent survey requests to the publicly available email addresses
of surgeons and advanced practice providers in the orthopedic
trauma and general trauma services. Participation in the survey
was voluntary and respondents consented to participate by
completing and submitting their survey responses. This study
was deemed exempt by the institutional review board.

Clinical vignettes
We created seven clinical vignettes describing patients with
fractures who would have met the eligibility criteria for the

3

landmark trial.?® The vignettes were verified by two ortho-
pedic trauma surgeons involved in the aforementioned trial’s
design.!’® The variation in VTE prophylaxis considerations was
represented by the fracture location, operative or non-operative
treatment, weight-bearing protocol, health insurance status,
presence of a solid organ injury (ie, spleen) and other VTE risk
factors, including previous VTE and obesity.®°1¢1” The composi-
tion of VTE prophylaxis considerations included in each clinical
vignette was determined using the Choice Design platform in
JMP Pro V.17 (SAS Institute, Cary, North Carolina). The plat-
form aims to maximize orthogonality (ie, independence) among
the vignette’s components while minimizing the respondent’s
cognitive burden through design efficiency.

Study design

The survey was conducted using Qualtrics (Provo, UT). The
survey landing page provided a brief overview of the study
objectives and the principal investigator’s email address, should
any concerns arise. For each clinical vignette, the respondents
indicated their in-hospital and discharge VTE prophylaxis
medication (if any), the discharge prescription duration and
their confidence that this prophylactic regiment was consistent
with the best available evidence on a scale from 0 to 10. After
completing the clinical vignettes, we asked respondents several
questions regarding their demographics and scope of clinical
practice. Finally, we presented brief descriptions of two recent
clinical trials comparing aspirin versus enoxaparin in patients
treated for orthopedic trauma (Prevention of Clots in Ortho-
paedic Trauma [PREVENT CLOT] trial) and patients who
underwent hip or knee arthroplasty (CRISTAL trial),’ ' and
assessed respondents’ awareness of these trials and their impact
on respondents’ clinical practice.

Study outcomes

The primary outcome was the stated VIT'E medication prescribed
in-hospital and at discharge. The secondary outcomes included
the stated use of VTE prophylaxis in-hospital and discharge, the
duration of VTE prophylaxis prescriptions at discharge, confi-
dence that prescriptions were consistent with the best available
evidence and awareness of recent clinical trials.

Statistical analysis

We calculated that 270 survey respondents would provide reli-
able estimates of VTE prophylaxis medication types with a
margin of error of less than 6% and an alpha of 5%.

To derive sampling weights for the analysis, we drew a sample
of 100 eligible providers and used publicly available sources
to determine the distribution of sex, years in practice, surgeon
versus advanced practice provider and orthopedic versus
general trauma service. All results were weighted based on this
distribution.

We described the respondent’s characteristics using medians
with IQRs for continuous data and counts with percentages for
categorical data. We calculated 95% Cls for the frequency of
each medication option using bootstrap resampling. The asso-
ciation of patient factors with VIE prophylaxis administration
and discharge prophylaxis duration was assessed using weighted
mixed effects linear probability models. We estimated the asso-
ciation of patient factors with medication choice and prescriber
preferences using weighted linear probability models. Finally, we
calculated the association of patient factors and provider factors
with provider confidence and trial awareness using weighted
mixed effects linear probability models. We considered a p value
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less than 0.05 to be statistically significant. We did not adjust the
widths of the CIs for multiple testing. The statistical analyses
were performed using R V.4.2.2 (R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

Respondent demographics

The survey was distributed from 11 September 2023, through
15 December 2023. We approached 1598 healthcare providers
who prescribed VTE prophylaxis to patients with orthopedic
trauma. Of these, 287 providers from 40 US states responded to
the survey (online supplemental appendix figure 1). The median
age of the respondents was 43 years (IQR, 38-50). Of those who
provided their demographic information, 63% (n=154) were
men, and 34% (n=55) were women (table 1). Most respon-
dents were surgeons (n=190), with less than 10% identifying as
advanced practice providers. The median time in practice was
8 years (IQR, 4-14). The most common sources of new clin-
ical evidence were from peer-reviewed journals (n=188, 66%),
academic conferences (n=187, 65%) and peer or word of mouth
(n=140, 499%). The median time to complete the survey was
6min (IQR, 4—8).

Decision to prescribe VTE prophylaxis

Based on the completed patient vignettes, we estimated a
98% probability (95% CI 95% to 100%) that clinicians would
prescribe in-patient VTE prophylaxis for patients with similar
characteristics. The decision to prescribe VTE prophylaxis was
significantly influenced by the type of fracture, with a lower
probability of in-patient VTE prophylaxis for patients with oper-
ative proximal humerus fractures (difference, —10%; 95% CI
—13% to —8%; p<0.001) and operative ankle fractures (differ-
ence, —4%; 95%CI —6% to —2%; p<0.001) compared with
non-operative pelvis fractures (table 2). Uninsured patients were
2% less likely to receive in-patient VTE prophylaxis (95% CI
—5% to 0%, p=0.04). The presence of a solid organ injury or
additional VTE risk factors, such as obesity or VTE history, did
not change the probability of in-patient prophylaxis.

We estimated an 81% probability (95% CI 76% to 87%) that
patients with characteristics similar to those described in the
vignettes would be prescribed VIE prophylaxis at discharge
(table 2). Patients with an operative proximal humerus fracture
(difference, —54%; 95% CI —58% to —49%; p<0.001) and an
operative ankle fracture (difference, —10%; 95% CI —15% to
—5%; p<0.001) were significantly less likely than patients with
non-operative pelvis fractures to be prescribed VTE prophylaxis
at discharge. Having additional VTE risk factors, like obesity
and a VTE history, increased the probability of VTE prophy-
laxis at discharge by 12% (95% CI 7% to 16%, p<0.001). A
solid organ injury or differences in health insurance status did
not significantly change the probability of being discharged on
VTE prophylaxis.

In-hospital VTE prophylaxis medication preferences
The respondents selected enoxaparin for in-hospital VTE
prophylaxis in 83% (95% CI 81% to 85%) of the weighted
sample (figure 1). In contrast, respondents selected aspirin for
in-hospital VTE prophylaxis in 13% (95% CI 11% to 149%,
p<0.001) of the weighted sample. Orthopedic providers were
249% more likely (95% CI 20% to 28%, p<0.001) to prescribe
aspirin in-hospital than healthcare providers on the general
trauma service (online supplemental appendix table 1).

Regardless of an enoxaparin or aspirin preference, we esti-
mated healthcare providers were prescribed medications consis-
tent with their preference 95% of the time (table 3). Providers
with an enoxaparin preference increased their likelihood of an
enoxaparin prescription by 5% if the patient had a solid organ
injury (95%CI, 2% to 8%, p=0.004). Patients with a VTE
history

were 19% (95% CI —31% to —7%, p=0.002) less likely to
be prescribed aspirin by healthcare providers who demonstrated
a strong aspirin preference for in-hospital thromboprophylaxis.

Discharge VTE prophylaxis medication preferences
Aspirin was the preferred discharge VTE prophylaxis for 50%
of the weighted sample (95% CI 47% to 53%) (figure 1). In

Table 2  Patient factors that influence the decision to prescribe venous thromboembolism prophylaxis in-hospital and at discharge

In-hospital prophylaxis Discharge prophylaxis

Patient factor Absolute percentage difference  95%Cl Pvalue Absolute percentage difference 95%Cl P value
Intercept 97.6% 94.6% to 100% <0.001  81.2% 75.6% to 86.8% <0.001
Fracture

Nonoperative pelvis Ref (0.0%) Ref (0.0%)

Operative ankle -4.0% —6.4%1t0-1.7%  <0.001 -10.0% -14.5% to -5.4%  <0.001

Operative hip -1.3% -5.4% t0 2.7% 0.52 6.6% —1.4% to 14.5% 0.10

Operative proximal humerus ~ -10.3% -12.6%to -7.9%  <0.001 -53.7% —58.3% to —49.2%  <0.001
Solid organ injury

No Ref (0.0%) Ref (0.0%)

Yes 1.4% —1.0% to 43.7% 0.26 —-0.4% —4.9% t0 4.1% 0.86
Additional VTE risk factors

No Ref (0.0%) Ref (0.0%)

Yes 1.5% —0.8% t0 3.8% 0.21 11.9% 7.4% to 16.4% <0.001
Health insurance status

Employer-based Ref (0.0%) Ref (0.0%)

Uninsured -2.4% -4.8%1t0-0.1%  0.04 -1.2% -5.7% to 3.4% 0.62

The values presented are based on the weighted sample.
VTE, venous thromboembolism.
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Figure 1 Venous thromboembolism prophylaxis medications prescribed in-hospital and discharge. The weighted frequency of medications used for
venous thromboembolism prophylaxis in the clinical vignettes.

comparison, enoxaparin was the preferred discharge prophylaxis to prescribe aspirin at discharge than general trauma providers
for 41% of the weighted sample (95% CI 37% to 44%). Ortho- (online supplemental appendix table 2). Surgeons were 9% more
pedic providers were 38% more likely (32% to 44%, p<0.001)

Table 3  Patient factors that influence prescribers to deviate from their preferred in-hospital venous thromboembolism prophylaxis

Enoxaparin in-hospital prophylaxis prescribers Aspirin in-hospital prophylaxis prescribers

Patient factor Absolute percentage difference ~ 95%Cl P value Absolute percentage difference  95%Cl P value
Intercept 95.2% 91.9% t098.5%  <0.001 95.2% 84.1% to 100% <0.001
Fracture

Nonoperative pelvis Ref (0.0%) Ref (0.0%)

Operative ankle —4.3% -15%1t0-1.0%  0.01 4.0% -7.2%10153%  0.48

Operative hip -2.7% -8.3% t0 3.0% 0.36 -2.5% -22.0%t017.1% 0.80

Operative proximal humerus ~ —2.2% -5.5%1t0 1.1% 0.18 9.6% -2.1%1021.4%  0.11
Solid organ injury

No Ref (0.0%) Ref (0.0%)

Yes 4.9% 1.6% t0 8.2% 0.004 -5.6% —17.5% t0 6.3% 0.36
Additional VTE risk factors

No Ref (0.0%) Ref (0.0%)

Yes 1.8% -1.4% 10 5.1% 0.27 -18.9% -30.6% to -7.1%  0.002
Health insurance status

Employer-based Ref (0.0%) Ref (0.0%)

Uninsured -3.4% —6.6%1t0-0.1% 0.04 0.8% -10.5% t012.0%  0.89

The values presented are based on the weighted sample.
VTE, venous thromboembolism.
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Table 4 Patient factors that influence prescribers to deviate from their preferred discharge venous thromboembolism prophylaxis

Enoxaparin discharge prophylaxis prescribers

Aspirin discharge prophylaxis prescribers

Patient factor Absolute percentage difference  95%Cl Pvalue  Absolute percentage difference  95%Cl P value
Intercept 94.4% 84.5% to 100% <0.001 89.2% 82.8%t095.6%  <0.001
Fracture

Nonoperative pelvis Ref (0.0%) Ref (0.0%)

Operative ankle -20.6% -30.1% to -11.1% <0.001 6.0% —0.6% t012.7%  0.07

Operative hip 1.0% —19.8% t0 21.8% 0.93 3.0% -9.2%1t015.1% 0.63

Operative proximal humerus ~ -25.6% —-41.6% t0 -9.7%  0.002 12.3% 4.4% 10 20.2% 0.002
Solid organ injury

No Ref (0.0%) Ref (0.0%)

Yes -3.7% -19.8%t012.3%  0.65 -6.3% -145%101.9% 0.13
Additional VTE risk factors

No Ref (0.0%) Ref (0.0%)

Yes 12.4% —3.5% t0 28.4% 0.13 -11.5% —19.4% to —3.6% 0.005
Health insurance status

Employer-based Ref (0.0%) Ref (0.0%)

Uninsured -13.2% -22.7% to -3.7%  0.007 4.8% -1.9%t011.4% 0.16

The values presented are based on the weighted sample.
VTE, venous thromboembolism.

likely (1% to 18%, p=0.03) to prescribe aspirin at discharge
than advanced practice providers.

Providers who preferred enoxaparin VITE prophylaxis at
discharge were influenced by the fracture location and the
patient’s health insurance status (table 4). Specifically, an oper-
ative fracture of the proximal humerus (difference, —26%;
95% CI —429% to —10%; p=0.002) or ankle (difference, —21%;
95%CI —31% to —11%; p<0.001) increased the probability
that a healthcare provider with an enoxaparin preference would
prescribe aspirin at discharge relative to patients with a non-
operative pelvis fracture. Similarly, uninsured patients were 13%
more likely to be discharged on aspirin than insured patients
(95% CI —23% to —4%, p=0.007) by a healthcare provider with
an enoxaparin preference. Healthcare providers with an aspirin
discharge preference were 12% more likely to prescribe enoxa-
parin if the patient had additional VTE risk factors (95% CI 4%
to 19%, p=0.005).

The weighted median VTE prophylaxis discharge prescrip-
tion duration was 30 days, regardless of an enoxaparin (IQR,
28 to 30) or aspirin (IQR, 28 to 42) healthcare provider pref-
erence. Healthcare providers reduced the prescription length
by 6days (95%CI —8 to —5, p<0.001) for patients with oper-
ative proximal humerus fractures or by 3 days (95%CI —4 to
—2, p<0.001) for operative ankle fractures, relative to non-
operative pelvis fractures (online supplemental appendix table
3). On average, uninsured patients were prescribed an extra day
of thromboprophylaxis (95% CI 0 to 2, p=0.01).

Awareness of recent VTE prophylaxis trials
Among the weighted sample, 81% were aware of the PREVENT
CLOT trial, 94% thought the trial was relevant to their clin-
ical practice, and 47% indicated they would change their VTE
prophylaxis practice based on the trial. In contrast, 25% of the
weighted sample were aware of the CRISTAL trial, 69% thought
the trial was relevant to their clinical practice, and 30% indi-
cated they would change their thromboprophylaxis practice
based on the trial.

PREVENT CLOT trial awareness was 29% higher (95% CI
24% to 34%, p<0.001) among surgeons than among advanced
practice providers and 18% higher (95%CI 14% to 229%,

p<0.001) among healthcare providers working on orthopedic
services than general trauma services (online supplemental
appendix table 4). Awareness of the CRISTAL trial was 22%
higher (95% CI 16% to 28%, p<0.001) among surgeons than
advanced practice providers and also associated with a longer
time in clinical practice (8% per year; 95%CI 4% to 12%;
p<0.001).

Awareness of the PREVENT CLOT trial significantly increased
aspirin VTE prophylaxis in-hospital by 20% (95% CI 8% to
32%, p=0.001) and at discharge by 32% (95% CI 17% to 47%,
p<0.001). Awareness of the CRISTAL trial did not change the
use of aspirin for in-hospital thromboprophylaxis (difference,
6%; 95% CI —4% to 16%; p=0.21) but was associated with a
15% increase in aspirin use at discharge (95% CI 3% to 279%,
p=0.01).

Prescriber confidence

On average, healthcare providers rated their confidence level as
5.2 out of 10 (95% CI 4.2 to 6.2) that their VTE prophylaxis
regimens are consistent with the best available evidence (online
supplemental appendix table 5). Among the patient characteris-
tics, provider confidence was 0.4 points lower when prescribing
prophylaxis for patients with operative proximal humerus
fractures (95%CI —0.7 to —0.2, p=0.002). Provider confi-
dence increased by 1.1 points when prescribing aspirin instead
of enoxaparin for in-hospital VTE prophylaxis (95% CI 0.8 to
1.4, p<0.001). Also, surgeons indicated more confidence than
advanced practice providers (difference, 1.05 95% CI 0.1 to 1.9;
p=0.03). Awareness of the PREVENT CLOT or CRISTAL trial
did not significantly change provider confidence.

DISCUSSION

The findings suggest that enoxaparin remains the primary
choice for VTE prophylaxis in patients after orthopedic trauma.
However, aspirin is now favored by clinicians for VTE prophy-
laxis prescriptions at discharge. Interestingly, a significant
proportion of healthcare providers who favor aspirin for VTE
prophylaxis will prescribe enoxaparin to patients with addi-
tional VTE risk factors. Healthcare providers on orthopedic
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services are more likely to prescribe aspirin for VTE prophylaxis.
Prescribing aspirin for in-patient VTE prophylaxis was associ-
ated with increased confidence that the practice followed the
best available evidence.

Recent studies present a compelling rationale for aspirin as
a leading choice for VTE prophylaxis in this patient popula-
tion, both in-hospital and at discharge. Patients strongly prefer
aspirin’s oral administration to enoxaparin’s subcutaneous
injections.!! 12 The oral administration has also been linked to a
reduced risk of non-compliance.”® '* In addition, a large clinical
trial demonstrated aspirin’s non-inferiority to enoxaparin for all-
cause mortality and similar rates of pulmonary embolism, prox-
imal deep vein thrombosis, and bleeding events with aspirin or
enoxaparin.’® The only benefit demonstrated with enoxaparin
was a 0.6% absolute decrease in the rate of distal deep vein
thrombosis, which is of questionable clinical significance. For
patients undergoing hip or knee arthroplasty, aspirin is strongly
recommended as the primary method for VTE prophylaxis and
the most commonly prescribed VTE prophylaxis medication by
arthroplasty surgeons.'® ' However, the results of this clinical
vignette survey highlight persuasive resistance to VTE prophy-
laxis with aspirin in patients after orthopedic trauma.

Healthcare providers’ skepticism of aspirin’s efficacy in
preventing VTE was demonstrated in the survey responses.
Specifically, the presence of other VTE risk factors increased the
probability of enoxaparin prescriptions. More recent secondary
analyses of the primary trial results confirm similar VTE prophy-
laxis effects of aspirin and enoxaparin, even in patients with a
high baseline risk of VTE.2’ However, we expect most respon-
dents were unaware of these secondary findings of the trial when
completing the survey. The increased prescriber confidence
among those who routinely use aspirin for in-hospital VTE
prophylaxis suggests this practice might become more wide-
spread with increased dissemination of the risk-stratified results.

The substantially lower cost of aspirin addresses health equity
concerns evident in our data. Respondents were less likely to
prescribe any in-hospital VTE prophylaxis to uninsured patients
and, specifically, less likely to prescribe enoxaparin in-hos-
pital and at discharge. Although the lower rate of enoxaparin
prescription at discharge makes intuitive sense for uninsured
patients because of a much higher medication cost, there is
no reason for the differential prescription rates for inpatients,
suggesting an unconscious bias. Given the lower costs and ease
of administration, some healthcare providers have indicated they
now prescribe aspirin for 6 months after injury to increase the
duration of VTE prevention.

Several possible explanations exist for why aspirin has not
gained more traction for in-patient VTE prophylaxis. Some
respondents indicated that they personally would prefer to
prescribe aspirin for VTE prophylaxis, but their hospital policy
dictates enoxaparin. Hospital policies typically lag changes in
clinical practice guidelines, and the current guidelines have not
yet adapted to new clinical trial evidence. Clinicians might also
not be ready to change ingrained practices; the routine use of
enoxaparin for VTE prophylaxis in trauma has been suggested
by evidence-based guidelines since 2002.” In addition, hospitals
might have a financial incentive through programs like Medi-
care Part B to use new and more expensive drugs.?! While those
parameters no longer apply to enoxaparin, the culture created
by these regulations might explain some hospitals’ resistance to
switching to aspirin for in-patient VTE prophylaxis.

Research on practice change in medicine highlights common
barriers related to the organizational, social and professional
contexts.”> ¥ Typically, multiple high-quality randomized

controlled trials, meta-analyses or clinical practice guidelines
from reputable organizations that transmit into hospital policy
are often required to overcome many of these barriers to prac-
tice change.”* ¥ Evidence from the recent PREVENT CLOT
and CRISTAL trials will eventually be incorporated into meta-
analyses and clinical practice guidelines. However, these key
steps had not occurred before the survey. While the evidence on
this topic might not change 2 to 3 years from now, provider’s
awareness, familiarity and attitudes toward the VTE prophy-
laxis option might change substantially through this diffusion of
knowledge, altering how they respond to this survey.

This study had many strengths. The discrete choice modeling
architecture behind the clinical vignettes creates immense design
efficiencies. The respondents represent a broad sample of the
target population from 40 US states. We weighted the respon-
dents based on our target population of inference to improve the
generalizability of the results. However, the weighting did not
qualitatively change the findings, suggesting innate target popu-
lation representability.

Despite those strengths, we acknowledge several limitations.
First, the survey was conducted on a web-based interface and
measured stated practices. Decisions in the clinical environment
might differ. Second, we only distributed the survey to health-
care providers in the USA, and the results might not be general-
izable to those practicing in other countries. Third, our clinical
vignettes described elevated VTE risk with obesity and the
patient’s VTE history as examples. However, clinicians might
weigh VTE history and obesity differently in their VTE prophy-
laxis decisions. Fourth, suggesting aspirin as an outpatient option
might have biased respondents who have historically discharged
patients without VTE prophylaxis, thus overestimating its use.
Fifth, we only described medication types in the survey and did
not present dosing options. Understanding how weight-based or
anti-Xa dose adjustments affect VTE prophylaxis decisions was
outside the scope of this study.?® Finally, we assume those willing
to respond to a survey are more likely to be aware of the latest
evidence. While we weighted the responses based on the target
population distributions, some degree of respondent bias likely
remains.

CONCLUSIONS

Despite new clinical evidence, the proportion of healthcare
providers prescribing enoxaparin for in-hospital VTE prophy-
laxis remains unchanged from the past decade. The findings also
suggest half of the providers now commonly prescribe aspirin
for VTE prophylaxis at discharge. However, there is hesitancy
to prescribe aspirin for patients with additional VTE risk factors,
such as obesity or a history of VTE. Most providers reported an
awareness of the new clinical evidence, but substantial shifts in
practice might require changes in VTE clinical practice guide-
lines and hospital policies.
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