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Abstract
Background: Hospitalized patients with Inflammatory Bowel Disease (IBD) 
are at increased risk of Venous Thromboembolism (VTE), Including Deep Vein 
Thrombosis (DVT) and Pulmonary Embolism (PE), and these conditions are 
associated with increased in-hospital mortality, morbidities and longer length 
of stay. Our goal is to learn trends in Hospitalization and In-Hospital Outcomes 
with IBD Complicated by VTE. 

Methods: In this cross-sectional study, hospitalization data were extracted 
from National Inpatient Sample (NIS) between 2005- 2014. International 
classification of disease, ninth revision, clinical modification codes (ICD 9 
CM) were used to identify VTE and IBD. We have included all patients with 
primary or secondary diagnosis of VTE and IBD. Primary outcomes were in-
hospitalization mortality and average length of stay. Our secondary outcomes 
were blood loss requiring transfusion, gastrointestinal hemorrhage and post-
operative wound infection. Trend analysis was performed using Jonchheere-
Terpstra Test.

Result: A total of 16,550 (weighted 82750) patients were included in our 
final analysis. Overall hospitalizations for IBD complicated by VTE are rising 
from 2005 to 2014. Overall, in-hospital mortality was 4.7% in IBD patients 
complicated by VTE. In-hospital mortality in IBD patients was 0.18% in 2005, 
which increased to 0.52% in 2014 (P for trend = < 0.0001). Average length of 
stay in IBD patients was 9.6 days in 2005 which increased to 10.9 days in 2014 
(P for trend = < 0.0001). 

Conclusion: Overall hospitalizations, in-hospital mortality and average length 
of stay for IBD complicated by VTE are rising since last decade; which is 
a serious health care concern. It is also suggestive of need to perform more 
detailed research in this area. 

Key Words: Venous Thromboembolism; Inflammatory Bowel Disease; Trends; 
In-Hospital Outcomes

Abbreviations: IBD- Inflammatory Bowel Disease; VTE- Venous 
Thromboembolism; EIM- Extra Intestinal Manifestation; DVT- Deep Venous 
Thrombosis; PE- Pulmonary Embolism; NIS- National Inpatient Sample; US- 
Ulcerative Colitis; CD- Crohn’s Disease; CCI- Charlson’s Comorbidity Index

Introduction 
An Inflammatory Bowel Disease (IBD) is a chronic disorder that 

predominantly affects the bowel; however, it can also be associated with 
numerous extra intestinal complications. Among these complications, 
Venous Thromboembolism (VTE) is particularly important due to its 
significant morbidity and mortality. Although less than 10 percent of 
patients with Inflammatory Bowel Disease (IBD) have an Extra Intestinal 
Manifestation (EIM) at initial presentation, 25 percent of patients have an 
EIM in their lifetime [1]. The possible association between IBD and VTE 
was first reported in 1936 by Bargen and Barker, who described 18 patients 
with thromboembolic disease from among more than 1000 patients 
treated for IBD at the Mayo Clinic [2]. Patients with IBD are at three to four 
times higher risk of VTE compared to non-IBD subjects and they are also 
affected at a younger age [3-5]. The etiology of VTE is multifactorial; active 
flares, fistulas, and abscesses are present in the majority of IBD patients 
at the time of the thromboembolic event. Deep Venous Thrombosis (DVT) 
of the lower and upper extremities and pulmonary embolism (PE) are the 
most common locations of VTE in IBD patients, but also uncommon sites 
of thrombosis, including portal, mesenteric, cerebrovascular or retinal 
veins, have been also noted [6]. IBD patients are more commonly exposed 
to risk factors that may provoke VTE, including dehydration, surgery, 
immobilization and central venous catheters. The major complications of 
VTE are death and recurrence of thromboembolism.

VTE prevention involves correcting modifiable risk factors, such 
as disease activity, vitamin deficiency, dehydration and prolonged 
immobilization. Recurrent VTE can be prevented by anticoagulant 
treatment, which can cause fatal bleeding. Thus, choosing the optimal 
duration of prophylaxis for an individual patient entails balancing the risk 
of bleeding against the risk of recurrent VTE [7-10]. 
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Methods
Data Source and Study Population

Hospitalization data were extracted from National Inpatient Sample 
(NIS) between 2005-2014 [11]. The NIS is a 20% stratified sample of 
around 1000 hospitals in the United States and is maintained as part 
of the Healthcare Cost and Utilization Project (HCUP) sponsored by the 
Agency for Healthcare Research and Quality (AHRQ) [11]. Each patient 
discharged from one of this hospital has age, gender, race, admission type 
(elective or non-elective), primary payer, median house hold income, 
teaching status of the hospital, hospital region, disposition, primary and 
secondary diagnosis, primary and secondary procedures, and length of 
stay. The NIS is a publically accessible dataset and contains completely de-
identified data. Hence, use of this database was except from institutional 
review board committee approval.

We have included all patients with primary or secondary diagnosis 
of VTE and IBD. We have used International classification of disease, 
ninth revision; clinical modification codes (ICD 9 CM) to identify VTE 

(325, 451.11, 451.19, 451.2, 451.81, 451.83, 451.84, 452, 572.1, 453.0–
453.3, 453.40–453.42, 453.8, 453.9, 415.1, 415.11, 415.12, and 415.19) 
and IBD (555 and 556). All patients below 18 years of age were excluded 
from our study. Patient’s selection chart is shown in figure 1. IBD groups 
have all the patients included in our study. “Both” category included 
those patients who had Ulcerative Colitis (UC) and Crohn’s Disease 
(CD) as their diagnosis. We used comorbidities given in the database 
which has been used previously [12]. For disease presentation, we have 
used appropriate ICD 9 CM procedural and diagnostic codes to identify 
active fistulizing disease or intra-abdominal abscess, active stricturing 
disease, bowel obstruction, perianal abscess, lower gastrointestinal 
bleeding, hypovolemia, and malnutrition [Supplementary Table 1] [13]. 
For in-hospital outcomes, we have used appropriate ICD 9 CM procedural 
and diagnostic codes to identify blood loss requiring transfusion, 
gastrointestinal hemorrhage, postoperative wound infection, and surgical 
complications [Supplementary Table 1] [13]. Appropriate ICD 9 CM codes 
were used to examine surgical complications [Supplementary Table 1] 
[13].

Supplementary Table 1: ICD 9 CM Codes Used for Our Study

Variable Name ICD 9 CM Codes

Venous Thromboembolism 325, 451.11, 451.19, 451.2, 451.81, 451.83, 451.84, 452, 572.1, 453.0–453.3, 453.40–453.42, 453.8, 
453.9, 415.1, 415.11, 415.12, and 415.19

Crohn’s Disease 555

Ulcerative Colitis 556

Active Fistulizing disease or intra-abdominal abscess 537.4,567.2,569.5,593.3,596.1,619.1,567.21,567.22,569.81,569.83

Active Stricturing Disease 560.9,537.3

Bowel Obstruction 560,568

Perianal Abscess 566

Unspecified Lower GI Bleeding 578.9,569.3

Hypovolemia 276.5

Malnutrition 263

Endoscopic Procedure 45.1,45.2,45.3,45.4,45.52,46.86

Incision, Excision and Anastomosis of Intestine 45.0,45.9,45.5,45.6,45.33,45.50,45.51,45.61,45.62,45.63,45.90,45.91,45.93,45.94

Resection of Large Intestine 45.7,45.8,45.81,45.82,45.83,45.92,45.93,45.94,45.95

Rectal and perirectal Surgery 48

Other Surgery of small intestine 46.0,46.4,46.5, 46.6,46.01,46.02,46.20,46.21,46.22,46.23,46.24,46.40,46.41, 46.50,46.51, 46.60,46.61,4
6.62,46.71,46.72,46.73,46.74,46.81,46.95

Other Surgery of large intestine 46.1,46.03,46.04,46.10,46.11,46.13,46.14,46.42,46.43,46.52, 46.63,46.64, 46.75,46.76,46.79,46.82,46.8
7,46.91,46.92,46.96

Post-operative wound complication including infection, 
dehiscence, and fistula 998.6,998.83,998.12,998.13,998.31,998.32

Statistical Analysis
SAS 9.4 (SAS institute, Cary, NC) was used to perform statistical 

analysis. Continuous variables are presented as mean ± standard deviation. 
Categorical variables are expressed as frequencies in percentages. Trend 
analysis performed using Jonchheere-Terpstra Test. Trend charts were 
created in Microsoft excel 2010. In-Hospital mortality predictors were 
analyzed using multiple logistic regression models. Variables included in 

the analysis were: Age, gender, procedure type, primary payer, hospital 
location and Charlson’s comorbidity score. Statistical significance was set 
at 0.05 (95%). 

Results
A total of 16,550 (weighted 82750) patients were included in our 

final analysis. Predominantly, females were (53.9%) higher compared to 
males. Similarly, Whites (80.5%) were predominant in our study. Severity 

Trends in Hospitalization and In-Hospital Mortality with Inflammatory Bowel Disease 
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of co-morbid conditions was defined using Deyo modification of Charlson 
Co-morbidity Index (CCI). 49% population had no comorbidity and 22.9% 
had at least one comorbidity as seen by CCI.  Most common primary payer 
was Medicare (47%) followed by private insurance (37.5%). Highest 
patient population with VTE in IBD was noted from urban teaching hospital 
(55%). Regional differences existed, with highest patients were seen from 
South America (35.7%) [Table 1]. Highest comorbid conditions prevalent 

in our study population were hypertension (39.7%), fluid and electrolyte 
disorder (37.1%), deficiency anemia (31.6%), and chronic pulmonary 
disease (18.5%) [Table 2]. On presentation, 10.8% with malnutrition, 
10.6% population with bowel obstruction, 9.7% with hypovolemia, 7.1% 
with active fistulizing disease or intraabdominal abscess, 5.2% with 
unspecified lower gastrointestinal bleeding, 2.6% with active stricturing 
disease were present [Table 3]. 

Table 1: Demographic Characteristics of Patients Hospitalized with Venous Thromboembolism, Stratified by IBD, UC, CD and Both
Variable Name IBD (N=16550) UC (N=7422) CD (N=9069) Both (N=59)

Age (Years) 57.4±17.9 59.7±18.3 55.6±17.3 53.2±17.3
Race*

White 80.5 80 80.9 78.6
Black 11.2 9.8 12.3 14.3

Hispanic 5 6.3 3.9 7.1
Asian/Pacific Islander 0.7 1.1 0.4 0

Native American 0.4 0.4 0.4 0
Other 2.2 2.4 2.1 0

Gender
Male 46.1 49.7 43.1 45.8

Female 53.9 50.3 56.9 54.2
Admission Type$

Elective 13.3 13.8 12.8 16.9
Non-elective 86.7 86.2 87.2 83.1

                                            Charlson’s/Deyo Comorbidity Index@

0 49 48.9 49 57.6
1 22.9 22.8 22.9 18.6
2 12.3 11.8 12.7 11.9

>3 15.8 16.5 15.4 11.9
Primary Payer

Medicare 47 47.3 46.9 25.4
Medicaid 8.8 7.1 10.2 18.6

Private Insurance (Including HMOs and 
PPOs)

37.5 39.1 36.1 42.4

Self-Pay 3.1 2.9 3.2 8.5
Other 3.6 3.6 3.6 5.1

Median Household Income for Patient’s ZIP codeϕ

0-25 Percentile 22.5 20.3 24.3 17.5
26-50 Percentile 24.2 23.6 24.8 21
51-75 Percentile 25.7 25.9 25.6 31.6

76-100 Percentile 27.6 30.2 25.3 29.8
Teaching Status of Hospital

Rural 7.8 6.8 8.6 5.1
Urban (Non-teaching) 37.2 37.5 37 28.8

Urban (Teaching) 55 55.6 54.5 66.1
Hospital Region

Northeast 20.9 22.5 19.6 22
Midwest 25 24 25.9 15.2

South 35.7 32.7 38.2 32.2
West 18.4 20.8 16.3 30.5

Disposition of Patient
Routine 52.1 50.5 53.3 52.5

Transfer to Short-term Hospital 3.3 3.4 3.2 3.4
Transfer to Other$ 19.7 22.3 17.7 13.6
Home Health Care 19.5 17.6 21 28.8

Against Medical Advice 0.6 0.4 0.8 0
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Died 4.7 5.7 3.9 1.7
Other: 0.1 0.1 0.1 0

*-2313 missing patients. $- 24 missing patients.

@-   Charlson’s/Deyo comorbidity index was calculated as per Deyo classification.

ϕ- This represents a quartile classification of the estimated median household income of residents in the patient’s ZIP Code. These values are derived from ZIP Code-demographic 
data obtained from Claritas. The quartiles are identified by values of 1 to 4, indicating the poorest to wealthiest populations. Because these estimates are updated annually; the val-
ue ranges vary by year. http://www.hcupus.ahrq.gov/db/vars/zipinc_qrtl/nisnote.jsp.

IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- Crohn’s Disease, HMO- Health Maintenance Organization, PPO- Preferred Provider Organization

Table 2: Comorbidities of Patients Hospitalized with Venous Thromboembolism, Stratified by IBD, UC, CD and Both (in %)
Variable Name IBD (N=16550) UC (N=7422) CD (N=9069) Both (N=59)

Diabetes Mellitus (uncomplicated) 13.4 14.2 12.8 5.1
Diabetes Mellitus (with chronic complications) 2.7 2.9 2.6 1.7

Hypertension 39.7 41.8 38.1 27.1
Liver Disease 4.5 5 4.1 1.7

Fluid and Electrolytes Disorder 37.1 37.8 36.4 40.7
Other Neurological Disorder 6.9 6.4 7.3 10.2

Obesity 8.8 9.2 8.6 1.7
Peripheral Vascular Disease 4.5 5.1 4 1.7

Valvular Disease 3.7 3.8 3.7 1.7
Smoking 16.2 12.6 19.2 11.9

Alcohol Abuse 1.9 2.2 1.7 1.7
Coagulopathy 9.8 10.5 9.2 13.5

Chronic Pulmonary Disease 18.5 17.4 19.3 18.6
Congestive Heart Failure 8.2 8.8 7.8 5.1

AIDS 0.2 0.2 0.2 1.7
Deficiency Anemia 31.6 30.1 32.9 37.3

Chronic Blood Loss Anemia 5.1 6.5 3.9 6.8
Drug Abuse 3 1.7 4 3.4

Renal Failure 10.2 9.4 10.8 8.5
Peptic Ulcer Disease Excluding Bleeding 0.1 0.1 0.1 0

Weight Loss 18.3 18 18.5 16.9
IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- Crohn’s Disease, AIDS- Acquired Immuno Deficiency Syndrome

Table 3: Disease Presentation of Patients Hospitalized with Venous Thromboembolism –Stratified by IBD, UC, CD and Both. (in %)
Variable Name IBD (N=16550) UC (N=7422) CD (N=9069) Both (N=59)

Active Fistulizing disease or intra-abdominal 
abscess

7.1 4.4 9.3 10.2

Active Stricturing Disease 2.6 1.3 3.7 1.7
Bowel Obstruction 10.6 8 12.6 15.2
Perianal Abscess 0.6 0.3 0.9 1.7

Unspecified Lower GI Bleeding 5.2 6.1 4.4 10.2
Hypovolemia 9.7 9.9 9.6 6.8
Malnutrition 10.8 10.4 11.1 11.9

IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- Crohn’s Disease

Overall hospitalizations for IBD complicated by VTE are rising from 
2005 to 2014 as shown in figure 2. Overall, in-hospital mortality was 4.7% 
in IBD patients complicated by VTE. This in-hospital mortality was higher 
in UC patients (5.6%) compared to CD patients (3.9). In-hospital mortality 
in IBD patients was 0.18% in 2005, which increased to 0.52% in 2014 (P 
for trend= <0.0001) [Figure 3]. In-Hospital mortality in UC patients was 
0.2% in 2005 which increased to 0.56% in 2014 (P for trend= <0.0001). 
In-Hospital mortality in CD patients was 0.16% in 2005 which increased 

to 0.49% in 2014 (P for trend= <0.0001). Average length of stay was 
10.7±13 days in this patient population. Average length of stay in IBD 
patients was 9.6 days in 2005 which increased to 10.9 days in 2014 (P for 
trend= <0.0001). Trends of In-hospital Mortality in Patients Hospitalized 
with Venous Thromboembolism in IBD have been described in Table 4. 
IBD trends in patients who required surgery before and after 2008 is 
described in Figure 4. Reduction in VTE is noted after 2008 in IBD, UC and 
CD [Figure 4]. 
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Figure 1: Patient Selection Chart 

Figure 2: Trends in Hospitalization with Venous Thromboembolism - 
Stratified by IBD, UC, CD
UC and CD cases were only available in 2014. Hence, we did not make a trend 
for that category.
IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- Crohn’s Disease

Figure 3: Trends in In-Hospital Mortality with Venous Thromboembolism 
- Stratified by IBD, UC, CD.
UC and CD cases were only available in 2014. Hence, we did not make a trend 
for that category.
IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- Crohn’s Disease

Figure 4: Trends with Venous Thromboembolism in Inflammatory Bowel 
Disease Patients Who Required Surgery: Stratified by IBD, UC, CD
UC and CD cases were only available in 2014. Hence, we did not make a trend 
for that category. Trending down after surgeon general’s call to action in 2008
Abbreviations: IBD- Inflammatory Bowel Disease, UC- Ulcerative Colitis, CD- 
Crohn’s Disease
Surgeries Included for This Chart: Incision, Excision and Anastomosis of Intes-
tine, Resection of Large Intestine, Rectal and perirectal Surgery, Other Surgery 
of small intestine, Other Surgery of large intestine, other surgery of intestine, 
unspecified site.

Table 4: Frequency and Trends of In-hospital Mortality in Patients Hospitalized with Venous Thromboembolism in IBD - Stratified by Years (in %)

Variable Name 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Overall P value 
(Trend)

Unweighted Population 1167 1217 1282 1729 1771 1841 2021 1721 1846 1955 16550 N/A
In-Hospital Mortality (Overall) 2.57 3.29 3.51 5.9 4.8 5.21 5.64 4.88 4.93 4.4 4.67 0.005

Gender
Male 1.28 1.48 1.4 2.7 2.5 2.3 2.6 2.3 2.3 1.9 2.2 0.1288

Female 1.28 1.8 2.1 3.2 2.3 2.9 3 2.5 2.6 2.4 2.5 0.0157
Age

<35 0.1 0 0.1 0.2 0.2 0.3 0.2 0.3 0.1 0.1 0.2 0.4093
35-50 0.5 0.2 0.5 0.6 0.7 0.3 0.5 0.2 0.3 0.6 0.5 0.9366
50-65 0.5 0.6 0.8 1.3 0.9 1.7 1 1.5 0.2 0.9 1.1 0.072
65-80 0.5 1.7 0.8 2.8 1.9 1.5 2.6 2 2.2 1.8 1.9 0.0655

>80 0.9 0.6 1.2 0.9 1 1.4 1.3 0.9 1 0.9 1 0.5842
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Race
White 1.7 2.5 2.4 4.4 3.2 3.7 3.8 3.6 3.6 3.4 3.3 0.2623
Black 0 0.3 0.3 0.3 0.6 0.6 0.8 0.5 0.3 0.2 0.4 0.7434
Other 0.2 0.2 0.2 0.3 0.3 0.4 0.7 0.5 0.6 0.6 0.4 0.1144

Primary Payer
Medicare/Medicaid 1.5 2.5 1.8 4 3.5 3.5 4.8 3.5 3.5 3.5 3.4 0.0127

Private Insurance (Including 
HMOs and PPOs)

0.8 0.5 1.5 1.6 0.9 1.5 0.7 1 0.9 0.7 1 0.7299

Self-Pay/Other 0.2 0.2 0.1 0.2 0.3 0.3 0.1 0.3 0.6 0.2 2.5 0.1169
Teaching Status of Hospital:

Rural 0.3 0.1 0.2 0.5 0.3 0.4 0.2 0.3 0.4 0.2 0.3 0.1555
Urban (Non-teaching) 1.1 1.1 1.3 2.1 1.8 2.3 2.3 1.3 1.5 0.8 1.6 0.0906

Urban (Teaching) 1.2 2.1 1.9 3.3 2.4 2.5 2.9 3.3 3 3.3 2.7 0.108
Charlson’s/Deyo Comorbidity Index

0 0.8 0.9 1.1 1.7 1.5 1.8 1.5 1.7 1.4 1.3 1.4 0.0106
1 0.8 1 0.8 1.3 1.2 1.1 1.4 1.2 1.2 1.2 1.1 0.107
2 0.2 0.5 0.4 0.9 0.9 0.8 0.9 0.6 0.5 0.4 0.6 0.6032

>3 0.8 0.9 1.2 2 1.2 1.5 1.8 1.3 1.8 1.5 1.4 0.4

Table 5: In-Hospital Mortality Predictors in Patients Hospitalized with Venous Thromboembolism in Inflammatory Bowel Disease by Logistic Regression Model
Variable Name Odds Ratio with 95% Confidence Interval P value (Wald’s)

Age Groups
<35 Referent

35-50 1.973 (1.253-3.106) 0.0033
50-65 3.220 (2.112-4.911) <0.0001
65-80 5.441 (3.485-8.497) <0.0001

>80 6.933 (4.367-11.007) <0.0001
Female vs Male 0.956 (0.823-1.109) 0.5516

Elective vs Non-Elective 0.810 (0.637-1.030) 0.0862
Primary Payer

Medicare Referent
Medicaid 1.088 (0.758-1.560) 0.6485

Private Including HMOs and PPOs 0.819 (0.650-1.032) 0.0909
Self-Pay/No-Charge/other 1.282 (0.758-2.168) 0.3551

Hospital Location
Rural Referent

Urban Non-teaching 1.157 (0.847-1.581) 0.3595
Urban Teaching 1.429 (1.056-1.934) 0.0277

Charlson’s/Deyo Comorbidity Index
0 Referent
1 1.396 (1.142-1.705) 0.0011
2 1.330 (1.046-1.691) 0.0201

>3 2.411 (1.987-2.925) <0.0001
HMO-Health Maintenance Organization, PPO- Preferred Provider Organization, MI- Myocardial Infarction, CAD- Coronary Artery Disease

Multivariate predictor model for in-hospital mortality was generated 
to assess for predictors of in-hospital mortality in IBD patients complicated 
with VTE [Table 5]. After adjusting for various confounders, increased 
age was associated with a greater risk of in-hospital mortality. Other 
predictors included treatment in urban teaching hospital and higher 
Charlson’s comorbidity index. 

Discussion
Using nationwide population based hospital data from the United 

States; we have confirmed previous findings that VTE is associated with 
higher mortality and increased length of hospital stay in IBD patients. 
The occurrence of VTEs is an increasingly recognized source of extra 
intestinal morbidity and mortality among IBD patients, even after recent 
advancement for treatment of IBD and prevention of VTE. The most 
common comorbid conditions in our study were hypertension, fluid and 
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electrolyte disorder, deficiency anemia, and chronic pulmonary disease. 
The data also showed that malnutrition, bowel obstruction, hypovolemia, 
active fistulizing disease and intraabdominal abscess were commonly 
present.

In our study, majority of the population with VTE in IBD had low 
CCI index which proposed that IBD could be an independent risk factor 
for VTE as suggested in previous studies. But CCI>3 is strongly associated 
with higher mortality which demands screening for high risk for VTE in 
IBD population. Interestingly, our data suggest that there is higher rate of 
VTE in IBD at urban teaching hospitals. Our finding is consistent with the 
previous study that showed 14% - 15% high likelihood of having VTE in 
urban hospitals compared to rural hospitals [14]. It may be due to having 
more debilitated patients in urban tertiary centers who are at the greater 
risk for VTE.

Among the comorbidities, the most common was hypertension. It is 
associated with endothelial injury, a part of Virchow’s triad. Hypertension 
could be an independent risk factor for VTEs which may be mediated 
by the presence of inflammation. It is proven in recent study of newly 
diagnosed lung cancer patients [15]. Another significant comorbidity was 
fluid and electrolyte disorder which is common in IBD patients during 
flare. It could be due to inadequate oral intake. Dehydration is associated 
with hyper viscosity and ultimately increases risk of thrombosis. In recent 
study, dehydration is strongly associated with VTE after acute ischemic 
stroke [16, 17]. It should be further studied in IBD patients for a risk of 
VTE. Iron deficiency and anemia of chronic disease is also a well-known 
complication of IBD. It is due to the combination of malabsorption and 
chronic inflammatory state. It might be associated with increased risk of 
VTE in IBD. It should be investigated when anemia is a proven risk factor 
for VTE and cerebral venous thrombosis [17].

The most clinically relevant finding is the increasing VTE-associated 
mortality in IBD patients from 2005 to 2014. Although, IBD patients are 
younger and have less comorbid conditions, our finding shows an increase 
in twofold mortality. This finding may be an indication that VTEs are more 
severe in IBD patients.  The rapidly rising rate of VTE in the hospitalized 
UC and CD population may be due to corticosteroid use and merits further 
exploration [18]. IBD related surgeries are unlikely the cause of mortality 
because the rate of VTE in IBD who required surgery has been decreased 
since 2008 as shown in chart 6. This may be due to efforts from office of 
surgeon general to prevent perioperative DVT and PE in 2008 [19]. With 
new biologic therapy thought to be associated with lower risk of VTE, it 
will need more studies [20]. Also, the rise in VTE rates may be attributable 
to advancement in diagnostic testing. Another possible explanation 
is that patients with UC and Crohn’s colitis may be more likely to have 
hematochezia and subsequently less likely to receive VTE prophylaxis.

Interestingly, it appears that UC patients with VTE have higher 
mortality compared to CD patients with VTE. This greater mortality 
among UC patients was previously suggested in a population-based 
study which could be explain further by higher colonic involvement and 
inflammation being a predisposing factor for VTE [21]. However, we do 
not have endoscopic data to comment on the role of severity of colonic 
inflammation. Supplementary studies are warranted to characterize 
the mechanisms of these associations. Our secondary outcomes include 

increased complication rate which could be attributing to the increased 
length of stay.

The increase in mortality for IBD patients with VTE emphasizes 
the potential benefit of adequate VTE prophylaxis. Further studies need 
to assess whether screening strategies for VTE in IBD patients. Despite 
reasonable awareness of the increased risk of thrombosis in hospitalized 
IBD patients, many clinicians may not follow clinical practice guidelines 
and use pharmacologic VTE prophylaxis [22]. Studies are warranted to 
measure the rate of VTE prophylaxis among hospitalized IBD patients. 
Even recent study shows that prophylactic anticoagulation is safe in IBD 
despite the presence of rectal bleeding on admission [23]. Thus, unless in 
the presence of hemodynamically significant GI bleeding, unfractionated 
or low-molecular weight heparin should not be contraindicated in either 
the treatment or prophylaxis of venous thrombosis. VTE is an increasingly 
prevalent and preventable complication of IBD and efforts toward early 
detection and therapy are essential in improving outcomes for IBD 
inpatients.

The large sample size of the NIS data set is a population-based 
representation of all hospitalized IBD patients in the United States and 
reflects all types of hospital settings, insurance payers, and geographic 
regions. Thus, the selected study population enhances the generalizability.

Limitations
The NIS is publically accessible dataset and contains completely 

de-identified data. The use of such administrative data sets has its own 
limitation like the data are not specifically collected to answer a research 
question, restricted to in-patient stays only and does not track each patient 
longitudinally and they are also subject to misclassification. Administrative 
discharge codes are validated for the analysis of various diseases and their 
outcomes. The NIS considers each hospitalization as separate entry so it is 
not possible to separate index cases from readmissions. This could result 
in an overestimation of the number of admissions. However, we have the 
largest patient population and absence of selection bias associated with 
clinical trials. Also, white subjects (80.5%) were predominant; female 
subjects were higher compared to male subjects and Regional difference 
was also noted that highest subjects were studied from South America 
region (35.7%) compared to other hospital region. It suggests that 
distribution of patients was not equal in terms of gender, geographical 
location and race. Despite the limitations, inclusion of a huge number of 
patients from various demographic backgrounds, patients from all types 
of incomes, all types of insurances and from academic and nonacademic 
institutions makes the results highly generalizable as it represents a “real-
world” population. 

Conclusion
We demonstrated an increasing trend in the rate of VTE associated 

with IBD hospitalization among US adults. However, it is not possible to 
determine if this increased trend in VTE are associated with increased 
diagnosis and awareness or a true increase in the incidence. Importantly, 
since the surgeon general’s call to action in 2008, reduction in in-
hospital mortality has been noted in IBD patients underwent surgery 
and occurrence of VTE. The result of this study re-emphasizes the need 
of continued research; improve prevention and therapeutic management 
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of VTE in IBD patients. Future research should be directed towards 
prevention of VTE, better therapeutic management which can lead to 
reduction in in-hospital mortality and long term benefits. 
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