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AbstrAct
 Patients with inflammatory bowel disease (IBD), both Crohn’s disease and ulcerative colitis, frequently experience venous thromboembolism (VTE), 
a potentially fatal consequence. The pathophysiological mechanisms contributing to VTE include inflammation, modifications in coagulation 
factors, endothelial dysfunction, and platelet activation. Numerous pro-inflammatory cytokines and markers, such as tumor necrosis factor-alpha 
and interleukin-6, have a significant impact on the thrombotic cascade. Patients with IBD are more likely to suffer VTE for a variety of causes. 
Exacerbations of preexisting conditions, admission to the hospital, surgical intervention, immobilization, corticosteroid usage, central venous 
catheterization, and hereditary susceptibility all fit into this category. The mainstay of therapy for VTE in IBD patients includes anticoagulation 
that is individualized for each patient depending on the thrombosis site, severity, bleeding risk, and interaction with other drugs. In some high-
risk IBD patients, such as those having major surgery or hospitalized with severe flare, preventive anticoagulation may play a role. However, the 
acceptance rate for this recommendation is low. Additionally, there is a subset of patients who would require extended thromboprophylaxis. 
The majority of the studies that looked into this question consisted of patients in the surgical setting. Emerging data suggest that risk factors 
other than surgery can also dictate the duration of anticoagulation. While extending anticoagulation in all patients may help reduce VTE-related 
mortality, identifying these risk factors is important. Hence, the decision to initiate prophylaxis should be individualized, considering the overall 
thrombotic and bleeding risks. This review explores the relationship between IBD and VTE, including risk factors, epidemiology, and prevention. 
A multifactorial approach involving aggressive management of underlying inflammation, identification of modifiable risk factors, and judicious 
use of anticoagulant therapy is essential for reducing the burden of VTE in this vulnerable population.
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IntroductIon
Inflammatory bowel disease (IBD), both ulcerative colitis (UC) and 
Crohn’s disease (CD), affects a significant proportion of the global 
population. Systemic thromboembolic events are reported to 
occur in 1–7.7% of the cases in clinical studies, while in postmortem 
studies, the reported incidence is 39–41%.1,2 Of these, the most 
concerning is venous thromboembolism (VTE) due to its high 
morbidity and mortality rate.3–5 These include deep venous 
thrombosis (DVT), pulmonary embolism (PE), and splanchnic vein 
thrombosis (SVT). Although the institution of thromboprophylaxis 
can improve the outcomes, the acceptance rate for these regimens 
is unacceptably low for various reasons, the primary among 
which is the risk of bleeding. Also, the question of the duration of 
thromboprophylaxis remains unanswered. 

This is an important question to answer, as continued 
anticoagulation is not without risks and is expensive to maintain. 
This article will discuss the epidemiology, risk factors, and 
prevention strategies for VTE in persons with IBD. Understanding 
this relationship is crucial for clinicians to provide optimal care for 
patients with IBD and reduce the risk of VTE-related morbidity and 
mortality.

EpIdEmIology
People with IBD are at a 2–3-fold increased risk of developing VTE 
compared with the general population.4–6 Fumery et al., in a meta-
analysis, found that individuals with IBD had an increased risk of 
DVT and PE, with an overall RR of 1.96. [95% confidence interval (CI), 
1.67–2.30].4 Due to the significant variability of the included studies, 

the Canadian consensus recommendations only extrapolated data 
from three of the available studies, which reported a 2.85-fold 
higher incidence of VTE (95% CI: 1.86–4.34) in patients with IBD.5 
However, most of these studies were undertaken in a predominantly 
Western population. Data on VTE in IBD, particularly in the Asian 
population, is scarce. A prospective study by Ando et al. showed 
the incidence to be 16.7% in Japanese patients.6 An earlier study 
by Sonoda et al. estimated the incidence to be 17%, and most were 
diagnosed within 2 weeks of admission.7
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Compared with the general population, thromboembolic 
events occur at an earlier age in patients with IBD.8,9 The highest 
risk for developing a VTE is concurrent disease activity. While 
individuals with IBD were found to be at an elevated risk of VTE 
even during clinical remission [Hazard ratio (HR) of 2.1], their risk of 
VTE was highest during a flare, as determined by Grainge et al. (HR 
of 8.4 compared with controls).10 IBD patients have a procoagulant 
propensity, as shown by this finding. This was validated in research 
by Han et al., who used thromboelastography (TEG) to show that 
individuals with severe acute UC were hypercoagulable. Platelet 
counts, fibrinogen levels, D-dimer levels, alpha angle, maximum 
amplitude (MA), and the TEG index were all greater, but the R and K 
values were lower. In addition, anticoagulation was able to reverse 
these findings.11 However, the point to be noted is that VTE is a 
specific feature of IBD, unlike other chronic inflammatory conditions 
like rheumatoid arthritis and celiac disease, where the risk remains 
very low. VTE’s etiopathogenesis in IBD is depicted in Figure 1. 

pAthophysIology
Thrombosis originates from an imbalance between the 
prothrombotic and antithrombotic systems, which may result 
from a single or several processes, but Virchow’s triad highlights 
the three most common ones: vascular stasis, endothelial 
damage, and hypercoagulability. Multiple factors, both genetic 
and environmental, have been implicated in the development of 
thrombosis in IBD. Inflammation, advanced age, surgery, prolonged 
immobilization, central venous catheters, fluid deprivation, steroid 
therapy, smoking, and oral contraceptives are all risk factors for 
thromboembolism in patients with IBD. IBD patients face a higher 
risk of thromboembolism, but this risk is not solely attributable to 
these factors.12 Arguments have been made about the relationship 
between IBD and inherited thrombophilia. Hence, an increasing 
number of risk factors compound the risk of thrombosis.

Inflammation is thought to have a significant role in the 
development of thrombosis. Prothrombotic factors, including many 
acute phase reactants, are elevated in the plasma, whereas natural 
anticoagulants are depleted. Fibrinolytic activity is decreased, 
which is a second way in which inflammation is harmful. Third, 

the blood levels of endothelial damage markers, such as von 
Willebrand factor (vWF), endothelium protein C receptor (EPCR), 
and thrombomodulin are increased in people with the condition. 
This results in an overall prothrombotic milieu. It is debatable 
whether this vasculopathy in IBD is a cause or result of intestinal 
inflammation.13,14 Finally, inflammation results in quantitative as 
well as qualitative platelet dysfunction, which contributes to a 
thrombophilic state, as discussed below. 

Association with Inherited Thrombophilic Conditions
The risk and association of inherited thrombophilias and its 
ramifications on patient management in patients with IBD are 
debatable. Testing for inherited thrombophilias is not widely 
available and is expensive. But on a case-to-case basis, it can 
potentially change disease management. There may be inherited 
thrombophilias detected in up to a third of people with IBD.15 Those 
with IBD and VTE are more likely to carry the Factor V Leiden mutation 
compared with those without thrombosis.16 Two meta-analyses17,18 
show that patients with IBD who have a mutation in Factor V 
have an increased risk of thrombosis. The prothrombin G20210A 
mutation has also been linked to an increased risk of thrombosis in 
patients with IBD.19 The attribution of MTHFR polymorphism to the 
pathophysiology of VTE is controversial. There have been significant 
differences in the occurrence of these genetic mutations between 
studies,19,20 mainly as a result of the small sample sizes in most of the 
studies and geographical variation. Hence, the current guidelines do 
not recommend routine testing for prothrombotic conditions in IBD.

Naito et al. conducted a study to determine the hereditary 
predisposition to VTE in IBD patients. Individuals at high risk of 
VTE were identified using whole-exome sequencing (WES) and 
whole-genome genotyping based on a combination of monogenic 
and polygenic risk factors. Genetic risk factors were found in 1 out 
of each 7 patients, which increased an individual’s probability of 
developing a VTE by a factor of 2.5 compared with those without 
hereditary risk factors. Patients with a higher hereditary risk should 
take preventative measures seriously, and medications like JAK 
inhibitors should be cautiously used in these cases. Also, this study 
demonstrated a greater severity and involvement of multiple sites in 
the case of a VTE. Although the panel used for testing was extensive, 
not all variants of polygenic risk genes could be included.21 It is 
currently not advisable to advocate for widespread thrombophilia 
testing solely based on this study. Therefore, more extensive 
research is needed to standardize testing for these mutations in 
patients with IBD and VTE.

The Role of Platelets in Thrombosis in IBD
Patients with IBD have measurable and discernible changes in 
platelet quantity and quality. Many chronic inflammatory disorders 
also exhibit thrombocytosis; hence, it is now known that this is 
only a non-specific sign of inflammation. Studies have shown 
that enhanced thrombopoiesis owing to higher plasma levels of 
thrombopoietin and IL-6 may make thrombocytosis in the context 
of IBD distinct in pathogenesis.22 Some studies have indicated that 
this reactive rise in platelet levels might remain even after intestinal 
resection and that it is correlated with disease severity.23 Also, 
platelets in IBD have been found to be in a persistent activated 
state and are more reactive and sensitive to activation. During 
active disease, there is an increased tendency to form platelet 
agglomerates, thereby increasing the risk of thrombosis. In vitro 
investigations have shown that nearly 30% of individuals with IBD 
had platelet aggregation.2 Since this is not seen in other chronic 

Fig. 1: Inflammatory bowel illness and the development of venous 
thromboembolism. CVC: central venous catheter
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inflammatory conditions,24 it is possible that it is exclusive to 
people with IBD. Activation indicators, such as P-selectin, GP-53, 
thromboglobulin, and CD-40 ligands are upregulated on platelets 
from patients with IBD.12,25 Elucidation of these mechanistic 
pathways may provide insight into therapeutic options to prevent 
thrombosis in IBD.

Risks Associated with Disease Activity
The risk of VTE increases concurrently with increasing disease 
severity. Colonic involvement in CD and severe flare in UC both 
enhance the risk. Grainge et al. observed in a retrospective analysis 
that individuals experiencing an IBD flare were more likely to have 
a VTE than those who were in remission.10 According to a study of 
pregnant women, those who were experiencing active flares had a 
greater chance of developing VTE.26 The severity and extent of IBD 
both affect VTE risk. According to Solem et al., those with VTE showed 
significant involvement, with major surfaces involved in 79% of CD 
patients and the pancolonic region in 76% of UC patients.15

Certain medications administered during hospital stay 
increase the risk of VTE. Steroids used to treat IBD have several 
anti-inflammatory effects in addition to raising plasma fibrinogen 
levels, decreasing tissue plasminogen activity, and producing less 
prostacyclin,27 which increases the risk of thrombosis. The use 
of corticosteroids before admission is an independent predictor 
of hospitalization. Ngyuen et al. analyzed the relation of steroid 
use with postoperative VTE and reported that in both CD and UC, 
preoperative steroid use was linked to an elevated incidence of VTE 
(OR, 1.66 and 2.66, respectively).28

Risk of Thrombosis with JAK Inhibitors
Janus kinase (JAK) inhibitors, initially developed and used for 
rheumatological disorders, have recently become an indispensable 
part of the armamentarium against IBD. Small pharmacological 
inhibitors of the JAK-STAT pathway, such as JAK1, JAK2, JAK3, and 
TYK2, alter immune regulatory responses by interfering with 
cytokine signaling and preventing the activation of one or more 
intracellular tyrosine kinases. These drugs increase the risk of 
arterial and venous thrombosis in rheumatoid arthritis patients.29,30 
The JAK 1 and 3 inhibitor tofacitinib is now FDA-approved for the 
management of moderate to severe UC. Tofacitinib at a dose of 20 
mg daily and TNF blockers have been linked to an increased risk of 
VTE in recent studies, with mortality being higher in tofacitinib than 
TNF blockers. However, it should be highlighted that the majority 
of the study’s participants were patients with rheumatoid arthritis, 
a condition for which tofacitinib is also a treatment option. In 
addition, the majority of patients being older than 50 years old was 
a serious risk factor for cardiovascular disease. Patients who were 
taking a 10 mg twice-daily dosage were disproportionately likely 
to get a VTE. Tofacitinib should be used with caution, particularly in 
elderly patients with one or more risk factors for VTE. Due to these 
considerations, the FDA has mandated a black box warning against 
the use of these medications in the treatment of IBD.31

At a dosage of 10 mg BID, one patient got DVT, and four 
experienced PE in a post hoc analysis of tofacitinib’s effect on UC.32 
However, more clinical research is needed because of the study’s 
limited drug exposure and sample size. Zhang et al. found that JAK 
inhibitors did not enhance the risk of VTE compared with placebo or 
TNF-alpha inhibitors [the pooled risk ratio of JAK inhibitors versus 
placebo was 0.72 (95% CI 0.33, 1.55)] and pooled risk ratio of JAK 
inhibitors vs TNF-alpha inhibitors was 0.94 (95% CI 0.33, 2.69)].  
A higher tofacitinib dose was associated with a higher VTE incidence 

compared with a lower dose,33 as was seen in a subgroup analysis. 
However, recent literature paints a different picture. A recent 
meta-analysis of randomized controlled trials found that patients 
who took JAK inhibitors were no more likely to experience a VTE 
than those who took a placebo.6,34–42 Considerations unique to each 
patient, such as their age, risk of cardiovascular disease, and VTE 
risk, must be considered while weighing the potential advantages 
and hazards of JAK inhibitor therapy.

Risk of In-hospital Venous Thromboembolism
In addition to the already known risk factors, such as younger 
age, pregnancy, and inherited thrombophilia, hospitalization also 
increases the risk of VTE. In a study by Grainge et al., hospitalized IBD 
patients, regardless of disease extent, had a higher risk of developing 
VTE.10 Similar results were shown by Nguyen et al. in their nationwide 
study, where hospitalized IBD patients had a higher rate of VTE and 
VTE-associated mortality as compared with hospitalized patients 
without IBD.28 There is also data to suggest that there is a higher 
chance of asymptomatic VTE in hospitalized patients with IBD.9 
The risk remains high even if the disease is in clinical remission. 
Compared with patients without IBD, hospitalized IBD patients had 
a greater incidence of VTE (all patients: 2.1; 95% CI: 1.4–3.2; patients 
in remission: 1.7; 95% CI: 1.1–2.9), according to a UK cohort study.10 
A venous catheter for parenteral feeding, immobility, and fluid loss 
from diarrhea are other variables that may raise the risk of VTE during 
hospitalization. We summarize the results of various studies on the 
parameters that influence the risk of VTE in IBD in Table 1.

Table 1: Summary of the risk factors associated with in-hospital venous 
thromboembolism in patients with inflammatory bowel disease
Studies Predictors of VTE
Nguyen 200828 • Age (OR 2.01)

• Comorbidities (OR 2.5)
• Ulcerative colitis (OR 1.85)
• IBD-related surgery (OR 4.80)

Novacek 201035 • Male gender (OR 3.0)
• Age (OR 1.03)

Ra 201336 • Surgery (OR 3.82)
• Hospitalization (OR 2.4)

Tinsley 201337 • Additional VTE risk factor (OR 2.46)
• Surgery (OR 12.03)
• Extensive colitis (OR 2.26)

Ananthakrishnan 201438 • IBD-related hospitalization ( HR 1.72)
• Comorbidities (HR 1.3)
• Systemic steroids (HR 1.71)
• Low serum albumin (HR 0.66)

Brady 201739 • Stoma creation (OR 1.95)
• Pouch construction (OR 2.66)
• Preoperative steroid use (OR 1.57)
• Longer length of hospital stay (OR 1.89)

Benlice 201840 • Age (OR 1.01)
• Steroid use (OR 1.56)
• Bleeding disorders (OR 2.5)
• Open surgery (OR 4.32)
• Hypertension (OR 1.23)
• Longer operative time (OR 1.17)
•  Preoperative hospitalization  

(OR 2.37-3.59) 
(Contd...)
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Risk of Venous Thromboembolism after Discharge
Assessing the risk of VTE after discharge is an area where there is a 
significant dearth of information at present. Although the risk has 
been well explained in patients undergoing colorectal surgery, 
other factors have not been studied adequately.38 Also, no RCTs 
have analyzed these patients’ outcomes and benefits of extended 
thromboprophylaxis. Patients who have had abdominal or pelvic 
surgery are more likely to develop VTE.43,44

Data on the etiology of VTE outside of surgical settings 
following hospital discharge is limited. Among the 872,122 patients 
with IBD who had index hospitalizations analyzed by Faye et al., 
1160 (0.13%) were readmitted with an incident of VTE. The rate 
of readmissions peaked during the first 10 days after discharge 
and remained somewhat high for the subsequent 60 days, with 
similar incidence in UC and CD. Readmission for VTE was found 
to be more likely among patients over the age of 65, those with 
multiple comorbidities, those who had previously been diagnosed 
with VTE, those who had undergone a flexible sigmoidoscopy or 
endoscopy during the index hospitalization, Clostridium difficile 
infection, and those who had been discharged to a nursing or 
intermediate care facility. Female patients, those who had self-pay 
insurance rather than private insurance and had surgery on an 
organ other than the intestines during their first hospitalization, 
had reduced rates of VTE. A higher risk of VTE was also observed 
after therapy-related transfers to nursing homes and other long-
term care facilities. The authors recommended that patients at 
high risk of thrombosis should continue their anticoagulants even 
after discharge.42 

According to some recent studies, the incidence of post-
discharge VTE ranges from 0.13% at 90 days to 3% at 180 days.44,45 
This variability in rates is most likely attributed to differences in 
study designs and timing of assessment for VTE. The highest rates 
are usually seen in studies from tertiary referral centers, which 
are most likely to capture a majority of the VTE events. The rising 
awareness of VTE risk in IBD may also explain the recent increase 

in VTE cases reported after discharge. Moreover, hospitalization 
is often reserved for patients with multiple comorbidities, which 
may increase their risk of VTE. Table 2 summarizes the findings from 
studies on the factors that predict VTE after discharge. Figure 2 
shows reported sites of venous thrombosis in patients with IBD.

Current Practice of Thromboprophylaxis
As VTE in IBD is multifactorial, addressing a number of acquired 
variables may aid in lowering its prevalence. Some of these 
measures include adequate hydration, vitamins B6 and B12 
supplementation to lower homocysteine levels, using graded 
compression stockings or pneumatic devices, and post-surgery 
early immobilization. Present evidence now supports the use of 
anticoagulation in people with IBD to prevent VTE.46,47 Clinical 
studies of VTE preventive medications in hospitalized patients, have 
shown that LMWH lowers the risk of VTE and death.46 Although 
intermittent pneumatic compression devices and stockings, 
which are mechanical thromboprophylaxis techniques, have 
been included to standard VTE practice recommendations, no 
research have clearly demonstrated that using these modalities 
will eventually lower the risk of mortality and/or PE.

In light of current evidence and demonstrations of the safety and 
effectiveness of pharmacological thromboprophylaxis methods, 
several society guidelines, including those of ACG, ACCP, BSG, and 
ECCO guidelines, recommend thromboprophylactic measures in 
selected patients with UC or CD. Despite these recommendations, 
routine use of these measures has not been universally adopted. 
In a survey, although 80% of respondents were aware that 
patients with IBD had an increased risk of thrombosis, 30–40% 

Table 1: (Contd...)
Studies Predictors of VTE
Ando 20186 • Indwelling venous catheter

• Low total protein
•  Low activated partial thromboplastin 

clotting time
•  High FDP (fibrin degradation products) 

values
Kadourrah 201941 • Smoking

• Males
• Steroid use
• History of VTE
• GI bleeding
• Chronic kidney disease

Faye 201942 • Prior VTE (OR 2.4–3.48)
• Length of hospital stay (OR 1.01–1.02)
• Comorbidities (OR 2.11–3.12)
•  Sigmoidoscopy or colonoscopy at 

baseline (OR1.12–1.15)
• Age ≥18 Years (OR 1.56–3.06)
• Clostridium difficile infection (OR 1.9)

IBD, inflammatory bowel disease; VTE, venous thromboembolism;  
OR, odds ratio

Table 2: Summary of risk factors associated with venous thrombo-
embolism after discharge in hospitalized patients with IBD
Surgical risk factors Nonsurgical risk factors
• Stoma creation
• Pouch construction
• Pelvic surgery
•  Surgery for enterocutaneous 

fistula 
• Longer operative time
•  Preoperative blood  

transfusion
• Preoperative steroid use

• IBD-related hospitalization 
• Associated comorbidities
• Low serum albumin
• Longer length of hospital stay

• Prior venous thromboembolism
•  Sigmoidoscopy or colonoscopy 

at baseline
• Older age
• Clostridium difficile infection
• Ulcerative colitis

Fig. 2: IBD patients’ most common sites for venous thrombosis
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were unaware of the most recent practice recommendations for 
thromboprophylaxis. This was reflected even in the group that 
caters to a larger proportion of IBD patients in their practice.37 In 
another study by Dwyer et al., thromboprophylaxis measures were 
underutilized in more than half of IBD patients admitted with one 
or more VTE events.48 This study demonstrated that VTE-related 
events were a potentially preventable cause of significant morbidity, 
mortality, and in-hospital stay. 

Concerns regarding safety, especially bleeding risk linked 
with the use of anticoagulants in these individuals, maybe the 
second reason for the lack of mainstream adoption. However, 
there is no data to support this concern. A retrospective analysis 
of 974 patients with IBD found that the use of pharmacological 
prophylaxis at admission was high (80%), with low rates of major 
and minor bleeding, which was similar to those who did not receive 
thromboprophylaxis.36 There was also no increase in the risk of 
serious bleeding following surgery when these drugs were used. 
There were no statistically significant increases in the incidence of 
serious bleeding among patients receiving heparin prophylaxis in 7 
of 8 clinical studies combined.46 Therefore, anticoagulation should 
be used in these individuals according to the available data. A recent 
promising shift in the pattern of VTE use rates has occurred. In their 
study, Ra et al. found an average thromboprophylaxis usage rate of 
80%, but surgical services reported higher rates (96%). Lower rates 
of 68% and 50%, respectively, were found for general medical and 
gastrointestinal services.36 

Apart from the known risk factors related to IBD, such as 
hospitalization and disease activity, other factors should also be 
considered before deciding on prophylactic anticoagulation. 
Obesity, oral contraceptive use, inherited causes of thrombophilia, 
smoking, inactivity, and the presence of venous catheters are 
all risk factors for VTE. Since surgery is an established risk factor 
for both acute and chronic VTE events in their natural history, 
thromboprophylaxis should be routinely utilized in this group of 
patients. Patients’ records in a surgical database were analyzed 
retrospectively, and it was determined that several measures 
had the potential to lower postoperative VTE rates. These 
include reducing the need for emergency surgery by doing early 
surgery, using shorter anesthesia durations, as well as correcting 
coagulopathy and/or anemia beforehand, improving nutritional 
condition, and using limiting steroid use.49 

In-hospital Thromboprophylaxis
The current practice of thromboprophylaxis extends to IBD 
patients who require hospitalization. This is endorsed by all 
standard guidelines.5,47,50 Clinical intuition dictates that IBD flare 
alone, as a thrombosis risk factor, be the only cause of admission. 
Hospitalization, however, has been shown to raise the incidence of 
VTE regardless of the underlying medical indication. Grainge et al. 
found that inpatients with IBD had a greater probability of having 
VTE than those without IBD and clinical remission did not reduce 
the risk (HR 1.7, 95% CI 1.1–2.9; p = 0.03).10 The risk of post-discharge 
VTE was shown to be greatly reduced when thromboprophylaxis 
was used (HR 0.46, 95% CI 0.22–0.97).38

I t  is  imp or tant  to discuss  the metho ds by which 
thromboprophylaxis reduces VTE risk. First, the advantages of 
in-hospital thromboprophylaxis may be explained by the possibility 
that some of the thrombosis events discovered in the studies were 
already present during hospitalization and became apparent only 
after the patient was discharged. A small number of studies have 

shown that unfractionated heparin (UFH) can improve clinical 
activity in patients with IBD.51,52 Heparin’s anti-inflammatory 
properties may help to attenuate the significant inflammatory 
burden in these individuals. Also, since these mechanisms are short-
lived, the protective effects are seen to be the strongest during the 
first 1–3 months post-discharge.

As data suggest that pharmacological measures are more 
successful in preventing PE and symptomatic VTE, standard 
guidelines advocate pharmacological over mechanical thrombo-
prophylaxis.53,54 Studies have indicated that LMWH and fondaparinux 
are more effective blood thinners than UFH. Heparin-induced 
thrombocytopenia (HIT), PE, and severe bleeding were all reduced 
when LMWH was used.55 Another advantage of LMWH is once-a-
day dosing. Fondaparinux was found to have lower mortality, PE, 
DVT, and severe bleeding rate in studies that indirectly compared 
it to LMWH.56 For the prevention of VTE in hospitalized patients, 
innovative direct-acting oral anticoagulants (DOACs) have not 
been proven to provide a therapeutic benefit over LMWH.57–59 
Additionally, DOACs have been linked to an increased risk of 
severe bleeding. This shows that there is no sufficient evidence to 
recommend DOACs for IBD patients currently. 

Extended Thromboprophylaxis
Most risk factors for VTE in IBD continue to be present even after 
patients are discharged from the hospital. Extending the period 
of thromboprophylaxis is currently not the norm for IBD patients. 
The duration of anticoagulation is also a matter of some debate. 
This may be due to the competing risks of recurrent VTE and the 
potential risk of major bleeding while on thromboprophylaxis. While 
the majority of studies on VTE risk are conducted in postoperative 
settings, some in the non-operative scenario suggest that it may 
persist even after patients are discharged.60,61 These people might 
benefit more from a longer course of thromboprophylaxis. Long-
term thromboprophylaxis medication is very beneficial for patients 
at high risk of recurrent VTE, as demonstrated by Faye et al.42 
However, how long treatment should last is still up for debate. The 
authors suggested that anticoagulation should be continued for at 
least 3 months after discharge, as the risk was still higher up to 90 
days after discharge in their study. Patients with IBD who underwent 
elective surgery had 30-day total and post-discharge VTE rates 
of 2% and 1%, respectively, according to a retrospective cohort 
study.60 A similar elevated risk for VTE was identified by Chu et al. 
in a study following up patients for 6 weeks following surgery.61

There are limited studies that looked into the question of the 
cost-effectiveness of this strategy. Prolonged thromboprophylaxis, 
defined as continuing enoxaparin for 28 days after discharge, 
was more expensive than standard therapy but yielded higher 
QALYs and a superior cost-effectiveness ratio, according to a study 
conducted in Canada.62 Using Markov decision analysis models, 
Nguyen et al. examined the effects of prolonged versus time-listed 
anticoagulation and found that while the former produced slightly 
higher QALYs (4.40 vs 4.38), the latter produced greater expenses 
and a worse cost-effectiveness ratio.63 Leeds et al. observed that 
this technique was not cost-effective for Crohn’s disease patients 
when the cumulative incidence of post-hospital VTE was less than 
4.9%.64 To get a definitive answer to this, larger studies need to be 
conducted.

From the patient’s perspective, it is of the utmost significance to 
identify those at high risk of VTE and to continue thromboprophylaxis 
for an additional 4–8 weeks following discharge. A risk assessment 
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model was created as a result of McCurdy et al. in a study of 
2161 IBD-related admissions. Age >45, many hospitalizations, 
ICU admission, length of stay >7 days, and the presence of a 
central catheter were among the features listed. Patients with 
one or more of these risk factors were shown to benefit most 
from prolonged thromboprophylaxis, reducing the probability 
of post-discharge VTE by as much as 92%. However, this needs 
further prospective validation, and at the moment, clinicians 
have to rely on clinical intuition to determine which patients 
require extended thromboprophylaxis. However, in view of the 
increased understanding and obvious hazard of post-discharge 
VTE, new consensus recommendations encourage a longer time 
of prophylaxis following release in patients with significant risk 
factors for VTE.65

Table 3 summarizes studies contrasting the risk of VTE 
with in-hospital thromboprophylaxis against extended 
thromboprophylaxis. Flowchart 1 shows the patient selection for 
thromboprophylaxis.

Risk of Bleeding with Thromboprophylaxis
Most patients admitted with IBD flare present with episodes of 
bloody diarrhea, making it challenging for the physician to start 
anticoagulation as it goes against clinical intuition. Since the 
risk of bleeding was not significantly higher than in the general 
population, Ra et al. determined that thromboprophylaxis was 
safe for this patient cohort.36 Kaddourah et al. found in another 
retrospective analysis that VTE prophylaxis was safer and that 
the decline in hemoglobin throughout the admission period was 
not different from those who were not put on prophylaxis. They 
found that a low utilization rate of VTE prophylaxis and a history 
of GI bleeding or active hematochezia were dominant factors in 
deciding whether to start pharmacological prophylaxis.41 Recent 
research, however, by Sultan et al. showed that the need for packed 
RBC transfusions was increased among IBD patients treated with 
pharmacological thromboprophylaxis approaches during a flare.66

This f inding was contrary to all previous studies that 
demonstrated no major increase in risk of major or minor bleeding. 
The authors noted that all previous studies were retrospective, 
so only the most severe cases of bleeding, such as cerebral or 
retroperitoneal bleeding, would have been recorded. There would 
have been a lack of clarity around the definition of other mild 
bleeding occurrences, which would have relied on subjective 
criteria and patient reporting. The authors could not provide 
sufficient evidence to conclude that the bleeding was caused by 
anticoagulation alone and not by high levels of disease activity. 
Using anticoagulants increased the risk of major bleeding, according 
to a second retrospective analysis of 107 persons with IBD (2.6 per 
100 patient-years vs 0.9 per 100 patient-years). Patients diagnosed 

with UC who had previously had anticoagulation were at a higher 
risk for experiencing a major bleeding episode.67 However, the 
significant recurrence incidence of VTE in these individuals more 
than makes up for this risk. So, although this caveat should be 
kept in mind, it should not deter the clinician from prescribing 
thromboprophylaxis, and multiple studies have demonstrated that 
its benefits outweigh the risks. The safety of VTE prophylaxis has also 
been demonstrated in children as well”. In a study of 200 children 
with UC, Story et al. discovered that in the subgroup of children with 
acute severe UC, use of enoxaparin during the first week of admission 
was not associated with a greater decline in hemoglobin. Also, there 
was no increased RBC transfusion requirement in this group as well.68

conclusIon
The risk of VTE is at least two to three times higher in IBD patients 
than that in the general population. This risk is increased for 

Table 3: Summary of studies on the incidence of VTE after hospital discharge among IBD patients
VTE risk Recommendation

Author, year Patients 30 days 90 days 180 days 360 days In-hospital TP Extended TP
Ananthakrishnan 2014 11,058 3.7/1000 p-d 5.4/1000 p-d 9.4/1000 p-d NA Yes NA
Brady 2017 7,078 2.1% 3.3% NA NA Yes NA
Benlice 2018 24,182 1.0% NA NA NA Yes NA
Chu 2018 23,046 12.3/1000 p-y NA NA NA Yes NA
McCurdy 2019 81,900 0.6% 0.9% 3.1% 1.6% Yes Yes
Faye 2019 87,2122 NA 0.12% 0.13% NA Yes Yes
Levatorvsky 2020 2,405 NA NA NA NA Yes Yes

Flowchart 1: Patients with inflammatory bowel illness must be carefully 
selected for in-hospital and long-term thromboprophylaxis

*Indicates limited data
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inpatients and outpatients, even while the disease is in remission. 
Several risk factors, such as immobility and extended bed rest, 
including hospitalization, raise the absolute risk of VTE. Due to its 
high morbidity and death rate, VTE prevention remains a priority. 
VTE can be prevented by addressing modifiable risk factors and 
giving pharmacologic as well as mechanical prophylactic measures. 
Considering the high thrombotic risk, thromboprophylaxis 
is underused in IBD patients due to fears for the safety of the 
treatment and a lack of awareness of the issue. In addition, there 
is currently no general agreement on which patients should get 
prolonged thromboprophylaxis and for how long. There is still 
a need for large-scale research to investigate the safety, efficacy, 
and cost-effectiveness of extending thromboprophylaxis in chosen 
individuals in order to decrease preventable VTE in IBD patients. 
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