
Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Review Article

Venous thromboembolic events in inflammatory bowel diseases: A review of
current evidence and guidance on risk in the post-hospitalization setting
Sanjay K. Murthya,b,c, Arleigh B. Robertson McCurdya,c,d, Marc Carriera,c,d,
Jeffrey D. McCurdya,b,c,⁎

a Department of Medicine, University of Ottawa, Ottawa, Canada
b Division of Gastroenterology, The Ottawa Hospital IBD Center, Ottawa, Canada
c The Ottawa Hospital Research Institute, Ottawa, Canada
d Division of Hematology, The Ottawa Hospital, Ottawa, Canada

A R T I C L E I N F O

Keywords:
Inflammatory bowel disease
Crohn's disease
Ulcerative colitis
Thrombosis
Prophylaxis

A B S T R A C T

Venous thromboembolism (VTE) is a life-threatening, yet potentially preventable, complication of inflammatory
bowel disease (IBD). The incidence of VTE in IBD is roughly three-fold greater than in the general population,
and results in a 2-fold increased risk of mortality. The absolute risk is highest during hospitalization and has led
to consensus guidelines recommending thromboprophylaxis for all admitted patients with IBD in the absence of
contraindications. Emerging evidence suggests that the risk of VTE is likely to remain high early after hospital
discharge. Despite this, it remains unclear if thromboprophylaxis should be continued after hospitalization.
Therefore, this review will synthesize the available literature pertaining to the post-discharge setting with a
focus on the incidence of VTE, associated risk factors, and the potential role for extended thromboprophylaxis.

1. Introduction

Inflammatory bowel diseases (IBD), including Crohn's disease (CD)
and ulcerative colitis (UC), are highly morbid chronic diseases caused
by exaggerated and prolonged inflammatory responses to commensal
gut bacteria in genetically predisposed individuals [1]. The prevalence
of IBD is rising globally, particularly in newly industrialized countries
in Asia and South America, where the incidence of these conditions has
increased dramatically in recent decades [2]. Currently it is estimated
that IBD afflicts 0.5–0.7% of the population in Western countries [3,4].

Patients with IBD develop a variety of intestinal, extra-intestinal and
constitutional symptoms that typically follow either a relapsing-remitting or
a chronic progressive course [5–7]. Common symptoms and signs associated
with these conditions include abdominal pain, diarrhea, rectal bleeding,
urgent bowel movements, nausea, anorexia, weight loss, fatigue, fever and
anemia. Many individuals also develop co-morbid conditions affecting
joints, skin, eyes or the hepatobiliary system that may parallel bowel disease
activity or follow an independent course [7]. However, almost every organ
system can be affected in patients with IBD as a result of either the disease
or its treatments.

Among the most devastating complications encountered by patients
with IBD are venous thromboembolic events (VTE), ranging from deep
vein thrombosis (DVT) of the extremities to serious splanchnic and

cerebral VTE. IBD is now a well-established independent risk factor for
VTE [8,9]. Although the precise mechanisms leading to increased VTE
risk among patients with IBD are unknown, it is hypothesized that the
chronic inflammatory activity triggers a pro-coagulant state, char-
acterized by endothelial dysfunction, platelet abnormalities, activation
of the coagulation system and impaired fibrinolysis [10,11]. Additional
unique risk factors for VTE among patients with IBD include major
abdominal surgery, long-term central venous catheters for total par-
enteral nutrition and exposure to immunosuppressive medications [8].

The risk of VTE rises with increasing inflammatory burden and is
highest among IBD patients hospitalized for acute disease flares. While
thromboprophylaxis is recommended for hospitalized patients with
IBD, there are no formal recommendations on extending thrombopro-
phylaxis to the early post-discharge setting, when VTE risk may con-
tinue to be significantly elevated [9,12]. The decision to treat patients
with thromboprophylaxis after hospital discharge is complex and re-
quires an in depth understanding of the absolute risk of VTE, duration
of risk, predisposing factors, safety and efficacy of thromboprophylaxis,
pharmacoeconomic impact of treatment and patient preference. In the
present review, we summarize the evidence implicating IBD as a risk
factor for VTE and current recommendations for thromboprophylaxis in
this population. We further explore the evidence base for VTE risk faced
by IBD patients in the early post-hospitalization setting as a basis for
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practical considerations for post-discharge thromboprophylaxis.

2. Methods

Relevant publications were identified by an electronic literature
search of PubMed (Medline), and EMBASE from inception until present.
The search was conducted by two authors (SM and JM) using the fol-
lowing search headings: “thrombosis,” “thromboembolism,” “venous
thrombosis,” “venous thromboembolism,” “venous thromboembolic
disease,” “deep vein thrombosis,” “pulmonary embolism,” “portal vein
thrombosis,” combined with the headings “inflammatory bowel disease
(s),” “Crohn's disease,” and “ulcerative colitis.” Additionally, these
search headings were combined with “thromboprophylaxis,” and “ex-
tended prophylaxis or thromboprophylaxis.” Finally, the bibliographies
of relevant studies were reviewed for additional studies. All abstracts
and manuscripts were reviewed for suitability of subject matter and
only the most relevant studies were included in this review.

2.1. VTE risk in IBD patients in the hospitalized and ambulatory settings

Overall, individuals with IBD have roughly a 3-fold higher risk of in-
curring VTE as compared to members of the general population [13–16].
Among all hospitalized patients in the U.S. and U.K., IBD patients carry a 1.5
to 2-fold higher risk of VTE than non-IBD patients. In the ambulatory set-
ting, IBD patients have a 4 to 5-fold higher risk of incurring VTE as com-
pared persons of similar age and sex in the general population [15,16].

In a large population-based study from the U.K., the incidence of
VTE among IBD patients was 0.26% per year. One to 2% of IBD hos-
pitalizations in the U.S. and 37.5/1000 person-years of IBD hospitali-
zation in the U.K are associated with VTE [15,16]. This risk is nearly 6
times higher than what has been reported for patients treated for a
disease flare in the ambulatory setting [15]. The absolute risk of VTE
events among ambulatory IBD patients was found to be 1.8/1000
person-years overall and 6.4/1000 person-years among those with ac-
tive disease in the U.K [15].

To put these risks in perspective, the risk of VTE among IBD patients
hospitalized for a disease flare is nearly 3-fold higher than that for
general cancer patients (13/1000 person-years) and roughly half that of
cancer patients who are at highest risk for VTE (i.e. those with meta-
static disease or receiving chemotherapy) [9,17]. Among patients un-
dergoing colon resection, the cumulative incidence of VTE at 90 days
post surgery is similar among patients undergoing surgery for IBD and
those undergoing surgery for colorectal cancer [18].

2.2. VTE risk in IBD patients in the post-hospitalization setting

The reported incidence of VTE after hospital discharge in patients
with IBD varies considerably, with the highest rates observed from
tertiary care center studies (Table 1). A multicenter retrospective U.S.
study of 2788 IBD patient hospitalizations reported a 2% rate of post-
discharge VTE within 6 months [19]. Similarly, a single center retro-
spective Canadian study of 2161 IBD hospitalizations, of which 4.4%
received thromboprophylaxis after hospital discharge, reported a 3%
rate of VTE within 6 months of hospital discharge [20]. (See Fig. 1.)

Lower rates of VTE were reported from population-based studies. A
large U.S. study of 872,122 IBD hospital admissions in the Nationwide
Readmissions Database found a 0.13% rate of readmission for VTE at
90 days post-discharge [21]. By contrast, McCurdy et al., in their study
of 81,900 IBD discharges (62,848 nonsurgical and 19,052 surgical)
using Ontario health administrative data found a higher cumulative
incidence of VTE - 1.2% among surgical patients and 1.6% among
nonsurgical patients by 6 months post-discharge [22]. These rates fur-
ther increased to 1.6 and 2.3%, respectively, by 12 months post dis-
charge. In this study, non-surgical (HR, 1.72; 95% CI, 1.51–1.96) and
surgical (HR, 1.32; 95% CI, 1.14–1.52) patients with IBD had an in-
creased risk of VTE after discharge compared with non-IBD controls

[22]. Although UC and CD were each associated with an increased risk
of VTE in non-surgical patients, only UC (HR, 1.78; 95% CI, 1.41–2.24)
was associated with a higher risk of VTE in surgical patients. Finally, a
population-based study in the U.K. involving 23,046 IBD patients,
found that of those who were hospitalized, there was a sustained ele-
vation in VTE risk over 6 weeks following hospital discharge (12.3 per
1000 p-y among non-surgical patients and 18.6 per 1000 p-y among
surgical patients) [23].

Multiple studies have also evaluated post-discharge VTE risk spe-
cifically among hospitalized IBD patients after abdominal surgery. In
the largest study to-date, 24,182 hospitalized IBD patients who un-
derwent elective abdominopelvic bowel surgery were evaluated using
The American College of Surgeons National Surgical Quality
Improvement Program Participant (NSQIP) User File. The rate of 30-
day post-discharge VTE was 1% [24]. A review of 7078 IBD patients
undergoing abdominal surgery in the Optum Labs Data Warehouse, a
large administrative database containing claims on privately insured
and Medicare Advantage enrollees in the U.S., found 90-day post-dis-
charge VTE rate of 3.3% (5.8% in UC patients and 2.3% in CD patients)
[25]. Of these patients, only 0.6% received thromboprophylaxis after
hospital discharge. Furthermore, in a large study using the Clinical
Practice Research Database from the UK, with over 1600 person years
of follow-up, the incidence rate of VTE was 18.6 per 1000 p-y within
6 weeks after hospital discharge [23].

Based on these data, the rate of post-discharge VTE among IBD
patients is roughly in the range of 1 to 3%. Less than 5% of patients,
when reported, were treated with thromboprophylaxis after hospital
discharge. Therefore, these rates likely represent the baseline risk of
VTE without extended prophylaxis. The variability between studies
likely reflects differences in the patient population, the duration of
follow-up, and the method of event ascertainment. For example, studies
that required hospitalization or emergency department encounters to
capture VTE events likely underestimated the incidence of VTE given
that patients who were diagnosed and treated as outpatients would not
have been captured. Overall, the risk during the early post-discharge
period appears to be only slightly lower than that faced by hospitalized
IBD patients and considerably higher than that faced by ambulatory IBD
patients with or without active disease [15,26].

2.3. Timing of VTE after hospital discharge

The duration of VTE risk after hospital discharge has not been well
established due to limited number of studies with variability in follow-

Table 1
Incidence of VTE after hospital discharge among IBD patients from population-
based and referral center studies.

Author, year VTE risk

30 days 90 days 180 days 360 days

Surgical patients
Benlice, 2018 1.0% NA NA NA
Brady, 2017 2.1% 3.3% NA NA
Chu, 2018⁎ 18.6/1000 p-y NA NA NA
McCurdy, 2019⁎⁎ 0.6% 0.9% 1.2% 1.6%
Non-surgical patients
Chu, 2018⁎⁎ 12.3/1000 p-y NA NA NA
McCurdy, 2019⁎⁎ 0.5% 0.97% 1.6% 2.3%
Non-surgical & surgical patients combined
Ananthakrishnan, 2014 3.7/1000 p-d 5.4/1000 p-d 9.4/1000 p-d
McCurdy, 2019 NA NA 3.1% NA
Faye, 2019⁎⁎⁎ NA 0.12% 0.13% NA

⁎ Only study to report events at 45 days instead of 30 days.
⁎⁎ Assessed emergency department visits and hospital readmissions for VTE

(therefore outpatient diagnoses of VTE was not captured).
⁎⁎⁎ Assessed hospital admissions only for VTE (therefore outpatient or

emergency department diagnoses of VTE was not captured).
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up duration. In the largest study to date, using data from the
Nationwide Readmission Database, 91% of readmissions for VTE oc-
curred within 60 days of hospital discharge, with the greatest risk
period occurring within the first 10 days [21]. Similarly, in a single
tertiary care study that followed patients for 6 months, the median time
to VTE was 37 days, with 50% of VTE events occurring within the first
month, and 75% within the first 2 months. In contrast, studies that
evaluated post-surgical patients alone found a shorter duration of risk
for VTE. Benlice and colleagues found that 61% of VTE events occurred
within the first 2 weeks after hospital discharge [24], while Brady and
colleagues found that 64% of VTE occurred within 30 days of discharge
[25]. Finally, in a large Canadian study using administrative data from
Ontario the median time to VTE after hospital discharge was 74 days
(IQR, 19–195) for non-surgical IBD patients and 26 days (IQR 9–122)
for surgical IBD patients, suggesting that the risk of VTE may be pro-
longed in non-surgical IBD patients. It is possible that this is related to
persistent inflammation and/or continued exposure to im-
munosuppressive therapies such as corticosteroids in non-surgical pa-
tients.

2.4. Risk factors for VTE in IBD patients

Risk factors for VTE have been studied extensively in patients with
IBD [8,27]. However, the majority of studies were conducted in hos-
pitalized or ambulatory populations, while few specifically assessed the
risk of VTE immediately after hospital discharge. Therefore, the mag-
nitude of risk and whether unique factors exist after hospitalization
remain less clear.

Similar to the general population, age and comorbid conditions are
associated with VTE risk in IBD patients after hospital discharge. Two
tertiary care center studies demonstrated that age > 45 and higher
comorbidity scores were associated with a greater risk of VTE [19,20].
Similarly, a population-based study demonstrated that the risk of VTE is
progressive for each decade above 18 years until the age of 80 years and
that multiple comorbidities had an additive effect on VTE risk [21].

Although cancer is an established risk factor for VTE in the general
population, a similar association has not been established in patients
with IBD after hospital discharge. Two single center studies found no
significant association between cancer and VTE risk in IBD patients (OR
1.55; 95% CI, 0.42–5.63) and (HR, 1.18; 95% CI, 0.54–2.61) [19,20].
Similarly, in a large administrative database study, Fay and colleagues
found no significant association after adjusting for confounding vari-
ables (adjusted risk ratio [RR], 1.17; 95% CI 0.88–1.57) [21]. These

findings may simply be a result of low event rates and/or a lack of
advanced/aggressive cancers in this patient population. Alternatively,
it is possible that the hypercoagulable state driven by the cancer does
not increase the risk above and beyond the systemic inflammation as-
sociated with IBD.

The severity of disease activity is considered one of the most im-
portant risk factors for VTE in ambulatory and hospitalized patients
[8,15,26]. Although, this association likely persists after discharge, it
has not been evaluated directly. Fay et al. found that patients who re-
quired endoscopy during hospitalization, a potential indictor of more
severe disease, were more likely to develop VTE after hospital discharge
(adjusted relative risk 1.35; 95% CI, 1.16–1.57) [21]. Similarly, corti-
costeroid exposure was significantly associated with an increase risk of
VTE after hospital discharge. Pooled data from 4 studies demonstrated
that patients who were treated with corticosteroid were 1.74-fold more
likely to develop VTE (Fig. 2) [19,20,24,25]. In contrast, exposure to
immunomodulators or anti-TNF therapy was not associated with an
increase risk of VTE. Likewise, in hospitalized IBD patients corticos-
teroids but not anti-TNF therapy were associated with VTE risk [28,29].
While these data suggest that disease activity likely contributes to VTE
risk, it remains unclear why corticosteroids but not anti-TNF therapy
are associated with VTE risk [30]. Further studies are also required to
determine if newer therapies for IBD carry a risk of VTE after hospi-
talization, particularly tofacitinib, which has been associated with VTE
risk in some cohorts [31,32].

Fig. 1. Meta-analysis assessing the risk of VTE after hospital discharge based on exposure to immunosuppressive therapies.

Fig. 2. Proposed treatment algorithm for extended prophylaxis.
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Few studies have investigated risk factors specific to hospital ad-
missions. In a tertiary care center study, VTE risk was associated with
multiple hospitalizations, admissions longer than 7 days, intensive care
unit stay and central venous catheters [20]. However, of these factors
only multiple admissions were independently associated with VTE risk
on multivariable analysis (adjusted OR, 2.62; 95% CI 1.34–5.11). The
relationship between length of hospital stay and VTE risk was assessed
in 4 additional studies: 2 found a positive association, 1 showed a si-
milar but non-significant trend and a fourth study found a negative
association [19,21,24,25]. In the latter study, the authors proposed that
any increase in the risk of VTE related to disease severity and/or
complications that led to a longer length of admission was offset by a
longer duration of thromboprophylaxis [24]. Finally, a diagnosis of
Clostridioides difficile (formerly Clostridium difficile) during the index
hospitalization was associated with an increased risk of VTE after
hospital discharge (aRR 1.47; 95% CI 1.17–1.85) [21].

While surgery is an established risk factor for VTE during hospita-
lization, particularly for patients undergoing urgent colectomy for
medically refractory ulcerative colitis, it is unclear if this association
persists after hospital discharge [33]. Three studies to date, compared
surgical and non-surgical IBD patients, and none of these found an in-
creased risk of VTE after surgery [19–21]. However, caution is required
when interpreting these results given that these studies did not adjust
for important confounding variables; nor did they stratify patients by
the type of IBD, the type of intra abdominal surgery or by urgent sur-
gical interventions. With these limitations in mind it is possible that any
increase in hypercoagulability related to surgery is offset by the re-
moval of inflamed bowel segments.

2.5. Considerations for thromboprophylaxis in IBD patients

The Canadian Association of Gastroenterology (CAG) and the
American College of Chest Physicians (ACCP) strongly recommend
pharmacological thromboprophylaxis in acutely ill hospitalized IBD
patients with low-molecular-weight heparin, unfractionated heparin or
fondaparinux [9,12]. This recommendation is based on demonstration
of benefit of prophylactic anticoagulation among hospitalized general
medical patients, accepting that IBD patients carry an even higher risk
[34,35]. CAG also endorses the use of thromboprophylaxis among IBD
patients who are hospitalized for indications unrelated to their IBD
[36]. Both CAG and ACCP recommend the use of sequential compres-
sion devices in place of pharmacologic thromboprophylaxis in hospi-
talized IBD patients with severe bleeding [9,12]. Despite these re-
commendations, the practice of VTE prophylaxis among hospitalized
IBD patients has been variably adopted in North American centers
[37,38].

Conversely, CAG strongly recommends against the use of antic-
oagulant thromboprophylaxis among ambulatory IBD patients who
have not had previous VTE, although they do suggest the use of an-
ticoagulant thromboprophylaxis in patients experiencing a disease flare
who have incurred a prior VTE that was unrelated to major surgery [9].
Notably, these recommendations are largely based on expert opinion, as
opposed to evidence of benefit of thromboprophylaxis in these settings,
considering the heightened VTE risk faced by IBD patients.

A more ambiguous context for VTE risk and potential benefit of
thromboprophylaxis is the post-discharge setting. The American Society
of Hematology (ASH) and American College of Chest Physicians (ACCP)
recommend against extended prophylaxis for acutely ill medical pa-
tients after hospital discharge [12,39]. These recommendations are
based on the results of a number of pivotal randomized controlled trials
(RCTs) that did not find a net benefit of extended prophylaxis in this
population when balanced against the risk of bleeding [40–44]. In a
meta-analysis of these trials, the use of extended prophylaxis was as-
sociated with a reduction in symptomatic VTE events (RR 0.53; 95% CI
0.33–0.84; P < 0.01) but not VTE related death or all cause death
[45]. However, the observed benefit was offset by an approximate 2-

fold increased risk of major bleeding (RR 2.04; 95% CI 1.42–2.91;
P < 0.01). In a subgroup analysis from the MAGELLAN study ex-
cluding patients with risk factors for bleeding, extended prophylaxis
with rivaroxaban remained effective in preventing symptomatic VTE
and VTE-related death (RR = 0.68, 95% CI = 0.53–0.88) with a sig-
nificantly improved safety profile for major bleeding [46].

For surgical patients, the American Society of Colon and Rectal
Surgeons (ASCRS), and ACCP recommend extended prophylaxis for
select high-risk patients after abdominal surgery, including strong
consideration for patients undergoing resection for colorectal cancer
[47,48]. A Cochrane review of RCTs found that extended prophylaxis
(typically low molecular weight heparin for a period of 28 days fol-
lowing surgery) after open abdominal or pelvic surgery for cancer re-
duced the rate of screened VTE compared with placebo (OR, 0.41; 95%
CI, 0.26–0.63) [49]. Similarly, extended prophylaxis with low mole-
cular weight heparin was also effective in reducing the risk of VTE after
laparoscopic resection for colorectal cancer (relative risk reduction,
91%; 95% CI, 0.3–0.99, P = 0.005) without a significant difference in
bleeding rates [50].

To-date, no formal studies have assessed the effectiveness and safety
of extended VTE prophylaxis among IBD patients. Given the lack of data
and societal guidelines that recommend against extended prophylaxis
for acutely ill medical patients by ASH and ACCP, there has been no
formal recommendation for extended VTE prophylaxis among non-
surgical IBD patients [9,12,39]. Conversely, the ASCRS highlights that
extended prophylaxis could be considered for surgically treated patients
with IBD [48].

2.5.1. Cost effectiveness of extended prophylaxis
Only one cost modeling study for extended prophylaxis has been

performed in an IBD population [51]. The cost to benefit ratio of ex-
tended prophylaxis using enoxaparin-based regimens was $1.9 million
per quality adjusted life years (QALY), 10 times more than the con-
ventional willingness-to-pay threshold of $150,000 per QALY [52,53].
Furthermore, an additional $43 million would be required to prevent 1
post discharge death. Extended prophylaxis only became cost effective
when the risk of VTE exceeded 4.9%. In comparison, studies focused on
surgical patients for colorectal cancer estimated that extended pro-
phylaxis was cost effective when the risk of VTE exceeded 2.4–3%
[54,55]. Therefore, it may be reasonable to consider extended throm-
boprophylaxis among hospitalized IBD patients on a case-by-case basis,
particularly if the estimated post-discharge risk of VTE exceeds 5%.

2.6. Clinical models for evaluating the risk of VTE in the post-discharge
setting

A number of clinical predictive models have been established to aid
clinicians in estimating the risk of VTE [56–59]. However, only a few
were evaluated in the post discharge setting and only 2 are dedicated to
patients with IBD (Table 2).

Benlice and colleagues evaluated the postoperative risk of VTE in
IBD patients using the ACS-NSQIP database [24]. They assessed VTE
risk within 30 days postoperatively for 24,182 IBD patients who un-
derwent non-emergent abdominal or pelvic surgery. Their final model
included 4 variables (preoperative transfusions, corticosteroid ex-
posure, pelvic and enterocutanous fistula surgery, and longer operative
time) and had modest ability to discriminate patients with or without
post-discharge VTE (c-statistic = 0.638).

More recently, a single center study of 2161 IBD patients derived a
prediction model comprising multiple prior admissions, requirement
for intensive care unit admission, age > 45 years, length of admis-
sion > 7 days, and requirement for a central venous catheter showed
reasonable discriminatory capacity for distinguishing patients with or
without post-discharge VTE (optimism-corrected c-statistic, 0.70; 95%
CI 0.58–0.77) [20]. By limiting treatment to a high-risk group, where
the risk of VTE was at least 5.6%, extended thromboprophylaxis could
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be avoided in 92% of discharges with a miss rate of 1.6%. Given lim-
itations in study design, sample size, and lack of external validation,
these models have not been regularly incorporated into clinical prac-
tice.

3. Practical considerations and limitations

The overall risk of VTE after hospitalization in patients with IBD is
not high enough to warrant universal extended prophylaxis according
to current standards of cost-effectiveness. However, the risk during this
period is only slightly lower than the risk during hospitalization and is
substantially greater than the risk for patients who have not been
hospitalized. Therefore, we feel that when balancing these factors with
the potential important consequence of VTE it is reasonable to consider
extended thromboprophylaxis for selected patients who are perceived
to be at high risk. To help guide clinical decisions for extended pro-
phylaxis we propose the following algorithm (Fig. 3). It is important to
recognize that the major challenge of this recommendation is accu-
rately determining individual risk of VTE. Although risk assessment
models will likely help, they have not yet been externally validated.
Therefore, these recommendations are meant to serve as a general
guide.

At the time of discharge we recommend a thorough assessment for
VTE risk factors to help estimate the risk of VTE. In absence of risk
factors or when the estimated risk is < 1%, clinicians and patients can
be reassured that prophylaxis is likely not necessary. In contrast, pa-
tients with multiple risk factors, who have an estimated risk of VTE that
exceeds 5%, should be considered for extended prophylaxis providing
that the benefits of therapy outweigh the risk of bleeding and after
accounting for costs and patients' preference. Finally, for patients at
moderate risk of VTE (1–5% risk), a shared-decision approach between
clinicians and patients is essential. Until the risk assessment models
have been validated, and in the absence of vetted societal guidelines a
shared decision approach between clinicians and patients is critical. We
recommend against extended prophylaxis in the absence of any risk
factors for VTE. In contrast, patients with multiple risk factors for VTE
could be considered for extended prophylaxis.

Extrapolating from recent recommendations for extended prophy-
laxis among high-risk surgical patients, and recent randomized con-
trolled trials involving high-risk medical patients, we recommend pro-
phylaxis for 4 weeks after hospital discharge. Future studies are
required to determine if the duration of prophylaxis should be adjusted,
on a case-by-case basis, based on patient factors, including: prior VTE,
surgery, and response to therapy.
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