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Abstract: 

Background 

Data detailing the risk of Venous Thromboembolism (VTE) subtypes among individuals with inflammatory bowel disease 

(IBD) remain limited. We looked to assess the odds of VTE subtypes among hospitalized individuals with IBD as compared 

to those without IBD. 

Materials & Methods 

Using the Nationwide Inpatient Sample database, we applied a multivariable regression analysis to compare the odds of primary 

VTE-related hospitalizations among individuals with and without IBD from 2016 to 2020, including deep venous thrombosis 

(DVT), pulmonary embolism (PE), portal vein thrombosis (PVT), Budd Chiari syndrome (BCS), renal vein thrombosis (RVT), 

and cerebral venous sinus thrombosis (CVST). 

Results 

Overall, there were 15,565 primary VTE-related hospitalizations among individuals with IBD, as compared to 1,449,164 

among individuals without IBD. Having IBD increased the odds for DVT (aOR = 1.34, 95%CI: 1.25–1.43), PVT (aOR = 3.16, 

95%CI: 2.65–3.76), and CVST (aOR=1.45, 95%CI: 1.05–2.00), without significant increase in the odds of a PE, BCS, or RVT. 

Further, individuals with ulcerative colitis (UC) were at a higher risk for the majority of VTE-subtypes as compared to those 

with Crohn’s disease (CD). Among individuals with a VTE-related hospitalization, the presence of IBD was not associated 

with increased mortality (aOR = 0.77, 95%CI: 0.40–1.50), but was associated with an increased length of stay (CD – 4.8 days, 

UC – 5.3 days, without IBD – 4.3 days, p<0.01). 

Conclusions 

Clinicians should retain a high index of suspicion when evaluating VTE-related symptoms among individuals with IBD, as the 

presence of IBD confers a higher risk of DVT, PVT and CVST related-hospitalizations, and longer stays as compared to 

individuals without IBD. 
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Introduction 

Inflammatory bowel disease (IBD), which includes Crohn’s disease (CD) 

and ulcerative colitis (UC), is a chronic immune-mediated disease of the 

gastrointestinal tract and is widely prevalent. [1] In 2017, more than 6.8 

million individuals globally had IBD, corresponding to a prevalence rate of 

464 per 100,000 individuals in the U.S. alone. [1] As this number continues 

to rise, the number of individuals who will experience both disease and 

treatment-related adverse outcomes will also increase. 

Venous thromboembolism (VTE) is of particular interest, as it carries high 

morbidity and mortality, and occurs more commonly among individuals with 

IBD. Further, with the aging of the IBD patient population [2], coupled with 

the growing use of JAK-inhibitors, the number of individuals with IBD who 

experience a VTE event may continue to rise. Recent data have even shown 

that rates of VTE among hospitalized patients with IBD are increasing over 

the past 2 decades, from 192 to 295 cases per 10,000 hospitalizations. [3] 

Despite the increasing number of VTE events among individuals with IBD, 

there are scant data exploring its different subtypes, as the majority of studies 

have only focused on the incidence of deep venous thrombosis (DVT) and 

pulmonary embolism (PE). However, individuals with IBD have also been 

shown to be at increased risk for portal vein thrombosis (PVT), Budd Chiari 

syndrome (BCS), renal vein thrombosis (RVT), and cerebral venous sinus 

thrombosis (CVST). [4-12] A recent retrospective analysis of the 

Nationwide Inpatient Sample (NIS) database analyzed a subset of these 

conditions, finding that individuals with both UC and CD had higher odds of 

DVT, PE, PVT and mesenteric ischemia as compared to the general 

population. [13] However, 1) the inclusion of all individuals with VTE rather 

than those with a primary diagnosis of VTE may capture a percentage of 

individuals who develop a VTE while hospitalized, possibly influencing the 

odds observed 2) only a few subtypes of VTE were captured including DVT, 

PE, and PVT, and 3) the analysis was restricted to only one year (2016). 

Additionally, the finding that individuals with both UC and CD are at higher 

risk for VTE subtypes has not been confirmed in prior studies, including 

meta-analyses. [3, 5, 14, 15] 

Therefore, in order to add to what is known, we conducted a large database 

study from 2016 to 2020 exploring differential odds of a primary VTE- 

related hospitalization among individuals with IBD as compared to those 

without IBD, including comparisons of CD and UC. Additionally, we 

explored differences in inpatient mortality, and length of stay for VTE- 

related hospitalizations among individuals with and without IBD. 

Materials and methods 

Data source: 

Using the National Inpatient Sample (NIS), we conducted a study of 

individuals hospitalized from 2016 to 2020. The NIS database was developed 

for the Healthcare Cost Utilization Project and is currently the largest public 

 
all-payer database in the U.S. [16] It provides U.S. regional and national 

estimates of inpatient hospital admissions. The NIS represents a 20% sample 

of hospitalizations from all non-federal acute care hospitals [17], compiled 

annually by multiple statewide organizations [18], and includes uniform 

collection of demographic and administrative data on healthcare utilization, 

cost, quality, and outcomes. [19] The NIS data is selected from a stratified 

systematic random sample of hospitalizations and is weighted to calculate 

national estimates for the entire U.S. [19] Since October 2015, the NIS uses 

International Classification of Diseases, Tenth Revision, Clinical 

Modification (ICD-10 CM) codes, which were used in our analysis. Data 

from the NIS is de-identified and publicly available, and is therefore exempt 

from Institutional Review Board review. According to the Data User 

Agreement for HCUP, cell sizes <11 were not reported and suppressed. 

Study population: 

Individuals with and without IBD ≥18 years old who were hospitalized 

during 2016-2020 were included in the analysis. A VTE-associated 

hospitalization was defined as a hospitalization in which VTE was listed as 

a primary diagnosis. In order to capture this, we used ICD-10 CM codes for 

DVT, PE [20, 21], PVT, BCS [21], RVT [22], and CVST (Supplemental 

Table 1). [23, 24] The presence of IBD was defined with a secondary 

diagnosis code for IBD, including both CD and/or UC. [3] Individuals with 

a diagnosis code for both UC and CD were included in our primary analysis 

(comparing individuals with IBD vs. without IBD), but excluded when 

assessing individual IBD subtypes (UC and CD). 

Patient and hospital characteristics: 

We captured data available within the NIS on age, sex, body mass index 

(BMI; ≤19.9, 20 to 24.9, 25-29.9, ≥30 kg/m2), race (non-Hispanic White, 

non-Hispanic Black, Hispanic, Other), primary insurance (Medicare, 

Medicaid, Private Insurance, Self-pay), income quartile, and hospital 

characteristics (region, teaching status, bed size). [15] Comorbidities were 

also captured as part of the Charlson comorbidity index, and categorized as 

0, 1, 2, ≥ 3. [25] 

Comorbid Thrombotic Conditions: 

We additionally captured comorbid thrombotic conditions that can increase 

the risk of VTEs [26], including a prior history of VTE [3], smoking status 

(current or prior) [27], active malignancy [24], congestive heart failure [28], 

oral contraception (OCP) use, pregnancy [29], limited mobility [30], 

thrombophilia (including prothrombin excess, protein C deficiency, and 

other thrombophilia) [3], hyperhomocysteinemia [31], and concomitant 

immune-mediated diseases, including rheumatoid arthritis (RA), systemic 

lupus erythematous (SLE), and systemic sclerosis (SS; Supplemental Table 

1). 

PATHOLOGY ICD-10-CM code 

Crohn’s disease K50.X3 

Ulcerative colitis K51.X3 

Deep vein thrombosis (DVT) I80.1X, I80.2X, I82.2X, I82.4X, I82.6X, I82.890, 

I82.90, I82.A1, I82.B1, I82.C1, O22.3, O22.5, 

O22.9, O87.119,20 

Pulmonary embolism (PE) I26, O88.2X19,20 

Portal vein thrombosis (PVT) I8120 

Budd Chiari syndrome (BCS) I82.020 

Renal vein thrombosis (RVT) I82.321 

Cerebral vein sinus thrombosis (CVST) I63.6, I67.6, O22.5X, O87.3, G08.X22,23 
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VTE history Z86.7X, Z87. 8913 

Nicotine dependence F17.X27 

Malignancy (current) CX, D0.X, D1.X, D3.X, D4.X24 

Clostridioides difficile infection A047.X3 

Congestive heart failure I09.81, I50.x, I51.81, I97.130, I97.131, I11.0, 

I13.0, I13.2, R57.028 
Chronic oral contraceptive use (OCP) Z92.0, Z79.329 

Pregnancy O.X 

Bed confinement Z74.0130 

Nephrotic syndrome N04.X33 

Thrombophilia (Prothrombin excess, 

Protein C deficiency, other 
thrombophilia) 

D68.5X, D68.6X3 

Hyperhomocysteinemia E72.1131 

Auto-immune diseases (SLE, RA, 

systemic sclerosis) 

M05, M06, M32.X, M34.X32 

 

 

[32] We additionally adjusted for C. difficile infection, which has been 

associated with VTE in patients with IBD, and as a specific confounder for 

RVT, we also included nephrotic syndrome. [3, 33] 

Outcomes: 

Our primary outcome was the odds of a primary DVT, PE, PVT, RVT, or 

BCS-related hospitalization among patients with UC and CD as compared to 

those without IBD. Secondary outcomes including inpatient mortality, length 

of stay, and total healthcare expenditures. 

Statistical Analysis: 

Baseline characteristics were compared using a t-test for continuous 

variables and a Chi-square test for categorical variables. A multivariable 

logistic regression analysis was then applied to estimate the odds of a 

primary VTE-related hospitalization, as well as its subtypes, among patients 

both with and without IBD. Additionally, odds ratios (ORs) with 95% 

confidence intervals (95%CI) were also calculated to assess overall VTE- 

related mortality, as well as length of stay, among individuals with and 

without IBD. Analysis of weighted samples was completed using Stata/SE® 

Version 17.0 software (StataCorp, Texas, USA). 

Results 

Patient Characteristics: 

Overall, from 2016-2020 there were a total of 148,687,525 hospitalizations, 

with 1,182,655 (0.8%) corresponding to individuals diagnosed with IBD 

(Table 1). 
 

 IBD 

Percentage (No.) 
Without IBD 

Percentage (No.) 
p 

All hospitalizations 0.8% (1,182,655) 99.2% (147,504,870)  

Mean Age (years ± SD) 56.9 ± 0.1 58.0 ± 0.0  

Gender   < 0.01 

Male 43.0% (508,930) 42.7% (62,873,187)  

Female 57.0% (673,445) 57.3% (84,504,069)  

Race   < 0.01 

Non-Hispanic White 80.7% (926,600) 66.9% (95,683,302)  

Non-Hispanic Black 10.3% (118,365) 15.4% (21,970,191) 

Hispanic 5.4% (61,635) 11.3% (16,190,744) 

Others 3.6% (41,445) 6.5% (9,227,016) 

BMI   < 0.01 

< 19 kg/m2 12.2% (30,085) 7.3% (2,029,760)  

19 - 24.9 kg/m2 23.7% (58,640) 12.1% (3,387,310) 

25 - 29.9 kg/m2 9.4% (23,165) 8.1% (2,280,484) 

≥30 kg/m2 54.8% (135,635) 72.5% (20,303,347) 

Insurance status   < 0.01 

Medicare 49.7% (459,765) 49.2% (57,129,493)  

Medicaid 13.7% (126,915) 19.0% (22,084,575) 

Supplemental Table 1. International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) codes for the primary and secondary 

diagnoses. 
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Table 1: Baseline characteristics when evaluating primary VTE-related hospitalizations among individuals with and without IBD. 

Private insurance 33.7% (312,240) 27.6% (32,028,274)  

Self-Pay 2.9% (26,420) 4.2% (4,846,154) 

Median household income   < 0.01 

Lowest Quartile 24.1% (280,400) 30.5% (44,221,152)  

Second Quartile 25.8% (300,890) 26.4% (38,230,680) 

Third Quartile 25.9% (301,800) 23.6% (34,233,683) 

Highest Quartile 24.2% (281,845) 19.5% (28,261,063) 

Hospital region   < 0.01 

Northeast 21.7% (256,245) 18.5% (27,354,660)  

Midwest 24.9% (294,285) 22.2% (32,825,941) 

South 36.1% (427,420) 39.7% (58,628,890) 

West 17.3% (204,705) 19.5% (28,775,068) 

Hospital teaching status   < 0.01 

Teaching 72.7% (692,755) 68.8% (82,534,687)  

Non-teaching 27.3% (260,340) 31.2% (37,472,289) 

Hospital size   < 0.01 

Small 20.0% (236,525) 21.0% (31,019,974)  

Medium 27.6% (326,830) 29.0% (42,786,107) 

Large 52.4% (619,300) 50.0% (73,676,226) 

Comorbidities   < 0.01 

0 36.3% (428,965) 35.1% (51,720,415)  

1 20.8% (246,475) 19.3% (28,440,466) 

2 15.1% (178,975) 14.4% (21,316,970) 

≥3 27.8% (328,240) 31.2% (46,068,501) 

Comorbid thrombotic 

conditions 

   

VTE history - (<11) 0.0002% (330) 0.52 

Smoking history 38.9% (459,665) 35.3% (51,993,713) < 0.01 

Malignancy (current) 11.6% (51,240) 8.7% (63,880) < 0.01 

C. difficile infection 3.7% (16,485) 1.7% (12,515) < 0.01 

OCP use (current/history) 0.02% (285) 0.0004% (590) < 0.18 

Pregnancy 3.8% (44,935) 10.7% (15,841,418) < 0.01 

Immobilization (Bed bound) 0.3% (4,030) 0.6% (830,465) < 0.01 

CHF 13.0% (153,490) 16.9% (24,995,400) < 0.01 

Nephrotic syndrome 0.1% (605) 0.1% (88,065) 0.09 

Hyperhomocysteinemia 0.01% (175) 0.01% (21,350) 0.90 

Thrombophilia 1.4% (17,025) 0.8% (1,120,700) <0.01 

AI disease (RA, SLE, SS) 5% (58,880) 2.4% (3,554,234) < 0.01 

CD: Crohn’s disease; UC: Ulcerative colitis; OCP: Oral Contraceptive pills; CHF: Congestive Heart Failure; AI: Autoimmune; RA: Rheumatoid arthritis, 

SLE: Systemic Lupus Erythematous; SS: Systemic sclerosis 

More specifically, 737,290 (0.5%) hospitalizations were associated with a 

diagnosis of CD whereas 440,495 (0.3%) were associated with a diagnosis 

of UC. A total of 4,870 discharges were associated with both diagnoses of 

CD and UC. 

Individuals hospitalized with IBD were more likely to identify as non- 

Hispanic White (81% in IBD vs. 67% in non-IBD, p<0.01), have no 

comorbidities, and were less likely to have a BMI ≥ 30 kg/m2 (55% in IBD 

vs. 73% in non-IBD, p<0.01), as compared to individuals without IBD 

(Table 1). 

When evaluating IBD subtypes, individuals with CD were younger (mean 

age: 55 years ± 0.1 years in CD vs. 60 years ± 0.1 years in UC), and more 

likely to identify as Non-Hispanic Black (11% in CD vs. 9% in UC, p<0.01) 

as compared to those with UC. Patients with CD were also more likely to 

have no comorbidities (38% in CD vs. 33% in UC, p<0.01) and lower rates 

of active malignancy (9% vs. 12%, p<0.01), though had higher rates of 

smoking (42% in CD vs. 34% in UC, p<0.01), as compared to individuals 

with UC (Table 2). 

 CD 
Percentage (No.) 

UC 
Percentage (No.) 

p 
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Table 2. Baseline characteristics when evaluating primary VTE-related hospitalizations associated with Crohn’s disease vs. ulcerative colitis. 

Clinical Research and Clinical Trials   Copy rights@ Yassine Kilani, 

 All hospitalizations 0.5% (737,290) 0.3% (440,495)   

Mean Age (± SD) 55.2 ± 0.1 59.7 ± 0.1  

Gender   < 0.01 

Male 41.2% (303,645) 46.1% (202,955)  

Female 58.8% (433,505) 53.9% (237,400)  

Race   < 0.01 

Non-Hispanic White 81.1% (580,820) 80.0% (342,130)  

Non-Hispanic Black 11.2% (80,370) 8.8% (37,485) 

Hispanic 4.5% (32,495) 6.7% (28,810)  

Others 3.1% (22,175) 4.5% (19,040) 

BMI   < 0.01 

< 19 kg/m2 12.0% (18,880) 12.4% (11,065)  

19 - 24.9 kg/m2 26.2% (41,095) 19.3% (17,190) 

25 - 29.9 kg/m2 8.7% (13,595) 10.6% (9,440) 

≥30 kg/m2 53.1% (83,235) 57.7% (51,505) 

Insurance status   < 0.01 

Medicare 48.6% (281,355) 51.7% (176,640)  

Medicaid 15.4% (88,890) 10.9% (37,400) 

Private insurance 33.0% (191,215) 34.9% (119,450) 

Self-Pay 3.1% (17,770) 2.5% (8,520) 

Median household income   < 0.01 

Lowest Quartile 25.7% (186,945) 21.3% (92,370)  

Second Quartile 26.3% (190,970) 25.1% (108,695) 

Third Quartile 25.5% (184,820) 26.7% (115,710) 

Highest Quartile 22.5% (163,500) 27.0% (117,120) 

Hospital region   < 0.01 

Northeast 20.7% (152,720) 23.3% (102,615)  

Midwest 25.6% (188,660) 23.7% (104,515) 

South 38.0% (279,430) 33.2% (146,185) 

West 15.8% (116,480) 19.8% (87,180) 

Hospital teaching status   < 0.01 

Teaching 72.1% (430,320) 73.7% (259,325)  

Non-teaching 27.9% (166,605) 26.3% (92,610) 

Hospital size   0.37 

Small 20.0% (147,545) 20.0% (88,095)  

Medium 27.8% (204,570) 27.4% (120,890) 

Large 52.2% (385,175) 52.6% (231,510) 

Comorbidities   < 0.01 

0 38.0% (279,895) 33.4% (147,295)  

1 20.8% (153,370) 20.9% (92,045) 

2 15.0% (110,920) 15.3% (67,215) 

≥3 26.2% (193,105) 30.4% (133,940) 

Comorbid thrombotic conditions    

VTE history - (<11) - (<11) 0.44 

Smoking history 41.6% (306,310) 34.4% (151,635) < 0.01 

Malignancy (current) 8.7% (63,880) 11.6% (51,240) < 0.01 

C. difficile infection 1.7% (12,515) 3.7% (16,485) < 0.01 

OCP use (current/history) 0.1% (590) 0.1% (285) 0.18 

Pregnancy 3.6% (26,755) 4.1% (18,135) < 0.01 

Immobilization (Bed bound) 0.3% (2,095) 0.4% (1,920) < 0.01 

CHF 12.2% (90,240) 14.2% (62,745) < 0.01 

Nephrotic syndrome 0.04% (350) 0.1% (250) 0.34 

Hyperhomocysteinemia 0.01% (100) 0.02% (75) 0.51 

Thrombophilia 1.5% (10,785) 1.4% (6,155) 0.21 

AI disease (RA, SLE, SS)   5.3% (39,335)   4.4% (19,245)   < 0.01 

CD: Crohn’s disease; UC: Ulcerative colitis; OCP: Oral Contraceptive pills; CHF: Congestive Heart Failure; AI: Autoimmune; RA: Rheumatoid arthritis, 

SLE: Systemic Lupus Erythematous; SS: Systemic sclerosis 
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Prevalence of VTE Subtypes: 

Overall, 1,464,729 (1.0%) of all hospitalizations were associated with a 

primary ICD-code for VTE. On univariable logistic regression, individuals 

with IBD (1.3%) were more likely to have a primary VTE-related 

hospitalization as compared to individuals without IBD (1.0%, p<0.01). On 

multivariable logistic regression, when adjusting for other relevant 

covariables, having IBD increased the odds of having a primary VTE-related 

hospitalization by 20% (aOR = 1.20, 95%CI: 1.15–1.25). 

When considering all individual subtypes of VTE, we found that the 

presence of IBD significantly increased the odds of a primary DVT (aOR = 

1.34, 95%CI: 1.25–1.43), PVT (aOR = 3.16, 95%CI: 2.65–3.76), and CVST 

(aOR=1.45, 95%CI: 1.05–2.00). However, there was no significant increase 

in the odds of a primary PE (aOR = 1.05, 95%CI: 0.99–1.12), BCS (aOR = 

1.63, 95%CI: 0.51–5.13), or RVT-related (aOR = 1.75, 95%CI: 0.63–4.84) 

hospitalization (Figure 1a). This, however, was driven largely by individuals 

with CD who were not at increased odds of having a primary BCS (aOR = 

2.55, 95%CI: 0.81–8.05), RVT (aOR = 0.91, 95%CI: 0.16–5.29), or PE (aOR 

= 0.94, 95%CI: 0.87–1.01; Figure 1b). In contrast individuals with UC were 

at higher odds of having both a primary PE (aOR = 1.25, 95%CI: 1.15–1.36) 

and RVT (aOR = 3.47, 95%CI: 1.10–10.95), though there were no cases of 

BCS observed in this subgroup (Figure 1c). 
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Figure 1: Prevalence and odds of venous thromboembolic (VTE) events among individuals with and without IBD. IBD is associated with increased 

odds of VTE, including DVT, PVT, and CVST compared to patients without IBD, and no significant change in the odds of PE (figure 1-A). While 

both CD (figure 1-B) and UC (figure 1-C) are associated with increased odds of DVT and PVT, only UC increases the odds of PE, RVT, and CVST 

related hospitalizations (figure 1-C). 
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Supplemental Figure 1. Prevalence of thrombotic complications in patients with ulcerative colitis (UC) vs. Crohn’s disease (CD). Regression analysis 

shows that UC is associated with an increased risk of DVT, PE, and CVST, when compared to patients with CD, without significant change in the risk of 

PVT and RVT. 

 

When comparing individuals with UC vs. CD, the presence of UC was associated with a higher overall VTE risk (aOR = 1.38, 95%CI: 1.27–1.51), as 

well as a higher risk of DVT (aOR = 1.40, 95%CI: 1.22–1.61), PE (aOR = 1.34, 95%CI: 1.20–1.51), and CVST (aOR = 2.31, 95%CI: 1.15–4.65; 

Supplemental Figure 1). 

 

 

Mortality and Healthcare Resource Utilization: 

Among individuals with a VTE-related hospitalization, the presence of IBD was not associated with increased mortality (aOR = 0.77, 95%CI: 0.40 – 1.50), 

but was associated with an increased length of stay (CD – 4.8 days, UC – 5.3 days, without IBD – 4.3 days, p<0.01; Supplemental Table 2). 
 

 Adjusted* Odds Ratio, 

(95% confidence interval) 
IBD 0.77 (0.40 - 1.50) 

Age  

18-40 years (Ref.) 

40-59 years 1.03 (0.81 - 1.31) 

≥ 60 years 1.32 (1.02 - 1.70) 

Gender  

Male (Ref.) 

Female 1.01 (0.90 - 1.15) 

Race  

Non-Hispanic White (Ref.) 

Non-Hispanic Black 1.04 (0.89 - 1.21) 

Hispanic 0.98 (0.77 - 1.27) 

Other 1.35 (1.01 - 1.81) 

Median household income  

Lowest Quartile (Ref.) 

Second Quartile 0.95 (0.82 - 1.11) 

Third Quartile 0.85 (0.72 - 1.01) 

Highest Quartile 0.90 (0.75 - 1.08) 

Hospital size  

Small (Ref.) 

Medium 1.34 (1.10 - 1.63) 

Large 1.58 (1.32 - 1.89) 

Hospital region  

Northeast (Ref.) 

Midwest 0.88 (0.72 - 1.06) 

South 1.08 (0.91 - 1.28) 

West 1.13 (0.92 - 1.40) 

Hospital teaching status  

Non-teaching (Ref.) 

Teaching 1.32 (1.14 - 1.52) 
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Insurance status  

Medicare (Ref.) 

Medicaid 1.11 (0.90 - 1.37) 

Private insurance 1.15 (0.98 - 1.36) 

Self-pay 1.22 (0.88 - 1.70) 

Admission day  

Weekday (Ref.) 

Weekend 1.05 (0.91 - 1.21) 

Comorbidities  

0 (Ref.) 

1 1.89 (1.49 - 2.40) 

2 2.30 (1.80 - 2.95) 

≥3 3.84 (3.08 - 4.78) 

BMI  

< 19 kg/m2 1.39 (1.12 – 1.73) 

19 - 24.9 kg/m2 (Ref.) 

25.0-29.9 kg/m2 0.60 (0.46 - 0.79) 

≥ 30 kg/m2 0.44 (0.36 - 0.54) 

*Adjusted for age, race, BMI, comorbidity index, income, insurance status, hospital characteristics, and day of admission. 

NB: Variables (Reference values): Age (18-44), Sex (Male), Race (non-Hispanic White), BMI (19-25 kg/m2), Income quartile (1st-25th percentile), Hospital 

size (Small), Hospital region (Northeast), Hospital teaching status (Non-teaching), Insurance status (Medicare), Day of admission (Weekday), Charlson 

comorbidity index (0). 
 

 

Discussion 

In this nationwide study we found a 20% increase in the overall odds of VTE- 

related hospitalizations among individuals with IBD compared to those 

without IBD. Notably, both UC and CD were associated with higher odds of 

DVT and PVT, while only UC exhibited elevated risks for PE, RVT, and 

CVST. Additionally, the presence of IBD does not lead to a significant 

difference in mortality within VTE-related hospitalizations, but is associated 

with significantly longer lengths of stay as compared to individuals without 

IBD. 

VTE poses a significant risk of both morbidity and mortality [34], and there 

is growing concern that this will continue to increase over the next decade. 

One contributing factor to this potential increase is the expanding use of 

JAK-inhibitors, coupled with the aging of the IBD patient population. [2] 

Further, although prior studies have shown an elevated risk of VTE among 

individuals with IBD, data have largely focused on the presence of DVT and 

PE. [4, 35, 36, 37] More specifically, these data have shown that IBD confers 

a 1.3 to 4-fold increase in the odds of DVT and PE. [4, 5, 15, 35, 36, 38-40] 

In our study, we observed similar results, as we found increased odds of 

DVT-related hospitalizations for individuals with both CD and UC. 

However, when evaluating primary PE-related hospitalizations, we found 

similar odds among individuals with IBD as compared to those without IBD. 

Further, when stratifying by subtype of IBD, we can see that this finding may 

largely be driven by the presence of CD, as individuals with UC had higher 

odds for a primary PE-related hospitalization. This is consistent with a prior 

meta-analysis showing no difference in rates of PE between individuals with 

and without IBD [41], though prior studies have shown UC to carry a higher 

risk of PE as compared to CD. [13, 42] 

When evaluating PVT, RVT and CVST, we found similar findings. Notably, 

odds of a primary hospitalization for PVT were higher among individuals 

with both CD and UC, while hospitalization for RVT and CVST were higher 

only among individuals with UC. Although the pathogenesis of VTE in IBD 

is still incompletely understood [43, 44], prior data have shown higher levels 

of pro-coagulant factors (Factor V and Factor VIII) among individuals with 

UC as compared to individuals with CD, which may potentially contribute 

to the findings observed. Further, higher levels of plasminogen, a protein 

responsible for clot fibrinolysis, were also observed among individuals with 

CD as compared to those with UC, offering an additional explanation as to 

the increased risk of VTE seen among individuals with UC. [45] Last, 

upadacitinib, a JAK-inhibitor recently approved for treating moderate to 

severe IBD, has also been shown to increase the risk of VTE among 

individuals with UC but not CD. [46, 47] 

These findings are of particular importance, as despite the higher VTE risk 

observed among individuals with UC, they are often less likely to receive 

pharmacologic VTE prophylaxis while hospitalized. [48] This is likely due 

to the presence of hematochezia, which can deter providers from using 

pharmacologic VTE prophylaxis, despite data showing it to be both safe and 

effective in this population. [48, 49] Further educational efforts should 

therefore focus on highlighting the increased risk of VTE among individuals 

with UC, as well as the safety and efficacy of pharmacologic prophylaxis in 

this population. 

Additionally, although VTEs are known to increase the risk of overall 

mortality, there are limited data exploring whether VTEs disproportionality 

increase the risk for mortality among individuals with IBD as compared to 

those without IBD. [3, 28] Reassuringly, in our study, we did not observe 

that the presence of IBD significantly increased the odds of VTE related 

mortality, though further data are needed to confirm this. We did, however, 

find that VTE-related hospitalizations were associated with longer lengths of 

stays and healthcare related costs among individuals with IBD as compared 

to those without IBD. This is in accordance with prior data [14], and 

underscores the need to focus on preventative VTE efforts. 

Our study has several strengths. This is the first study that comprehensively 

analyzes the risk of several VTE subtypes among individuals with IBD, 

including disease-based comparisons between UC and CD. Moreover, using 

the NIS we were able to capture 148 million hospitalizations across the U.S., 

ensuring adequate power and generalizability of our results. Furthermore, 

uniform collection of variables included in the NIS helps to mitigate potential 

referral and reporting biases, which are commonly encountered in single- 

center studies and voluntary registries. Moreover, the inclusion of 

individuals with a primary VTE-related hospitalization allows us to exclude 

individuals who may have developed a VTE during hospitalization, thereby 

minimizing potential confounders. 

Supplemental Table 2. Multivariate logistic regression analysis assessing predictors of among individuals admitted with a primary ICD code for venous 

thromboembolism. 
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There are also methodological biases inherent to our study design. First is 

the reliance on ICD codes which cannot be verified by manual review, 

however, ICD-10 CM codes for DVT and PE have been shown to have high 

sensitivity for VTE related hospitalizations, though no study has evaluated 

this specifically within the NIS database. [21] Moreover, although data 

pertaining to medication use (e.g., corticosteroids), disease activity, recent 

hospital admission or surgery is not available in the NIS database, we 

adjusted for additional VTE-related risk factors such as smoking, OCP use, 

and comorbid thrombotic conditions (e.g., cancer, thrombophilia). Last, it 

should be noted that one individual can account for several admissions, 

though the likelihood of presenting with multiple primary VTE -related 

hospitalizations over the five-year study period are rare. 

 
Conclusions 

In sum, individuals with IBD have a higher risk for DVT, PVT, and CVST, 

without significant increase in the risk of PE, BCS, and RVT. Further, on 

subgroup analysis, we observed that individuals with UC appear to be at 

higher risk for the majority of VTE subtypes as compared to individuals with 

CD. Additionally, having IBD did not confer additional mortality risk among 

those with VTE-related hospitalizations, however individuals with IBD had 

on average longer lengths of stay. These findings hold significant clinical 

implications, as the identification of individuals with IBD who are at a 

heightened risk for specific VTE-related subtypes carries substantial clinical 

significance. This recognition not only informs future evaluations for VTE 

in the IBD patient population, but also underscores the necessity for 

heightened efforts in the prevention of VTE manifestations among 

hospitalized patients with IBD. Last, a strategic focus on post-discharge and 

outpatient prophylaxis initiatives may be warranted among those individuals 

with IBD who are at highest risk for VTE. 
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