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Frequency and outcomes of venous 
thrombus embolism in hospitalized 
patients with Behçet's disease 

Background: Behçet’s Disease (BD) is a multisystem vasculitis characterized by skin-mucosa lesions, 
ocular, musculoskeletal, gastrointestinal, neurologic, and major vessel involvement. The objective 
of this present study was to investigate BD in the inpatient setting and the associated risk of 
contracting venous thrombus embolism.

Methods: We utilized the Healthcare Cost and Utilization Project’s National Inpatient Sample 
(NIS) database. The NIS is the largest inpatient care database in the United States, containing 
demographic and clinical information from approximately 8 million hospital stays from about 1000 
hospitals sampled to approximate a 20% stratified sample of U.S. community hospitals. The 2016 
NIS sample utilized ICD-10-CM/PCS diagnostic and procedure codes.

Results: The 2016 NIS analysis was performed using 7,135,090 discharge summaries, of which 622 
were "case" summaries associated with the ICD-10 code for Behçet's disease (M352). Case discharge 
summaries were also associated with a slightly longer hospital stay 5.6 days compared to 4.7 
days. The percentage of VTE-related ICD codes was 2.8 times higher in case compared to control 
summaries (P = 4.4e-35). Overall, approximately 1 in 5 case summaries (19.45%) was linked to a VTE-
related ICD code, compared to only 6.85% of control summaries. These trends were consistent in 
analyses performed for each sex separately. Case-male summaries were more frequently associated 
with VTE-related codes (28.19%) compared to case-female summaries (15.7%).

Conclusion: Our study illustrates the association of BD and VTE-related ICD events.
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experiencing a more severe course [2]. There 
is no specific serological test available, and 
as such, the diagnosis is based on several 
criteria, the most widely used being those of 
the International Group Study on BD [4]. 
Because of the diversity of blood vessels that 
it affects, manifestations of BD may occur 
at many sites throughout the body, however, 
the disease has a predilection for certain 
organs and tissues. In the respiratory system, 
for example, the main features of pulmonary 
involvement in BD include arterial and venous 
thrombosis, pulmonary artery aneurysms, 
pulmonary infarction, recurrent pneumonia 
and pleurisy [5]. BD has also been shown to 
involve the gastrointestinal system. The most 
involved regions of the gastrointestinal tract 
are the ileocecal region and the colon [6,7]. 
The liver, pancreas, and spleen are rarely 
involved. The symptoms associated with 

Introduction
Behçet’s Disease (BD) is a multisystem 
inflammatory disease with an obscure 
etiology and origin. Hulusi Behçet, a Turkish 
dermatologist, was the first to describe what 
classically became known as the triad of oral 
ulcers, genital lesions, and recurrent eye 
inflammation. Vascular disease develops in up 
to 40% of the patients with BD with venous 
involvement occurring more commonly than 
arterial disease [1], and is seen mostly in 
the Mediterranean Basin, the Middle East, 
and the Far East [2]. The frequency is less 
common in Western Europe and the United 
States [2]. The age of usual onset of the 
disease is in the third decade, and its course is 
characterized by exacerbations and remissions 
with the etiopathogenesis still unknown [3]. 
Studies have shown that both genders are 
affected equally, but often with young men 
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these extra-oral manifestations of BD are abdominal 
pain, nausea, vomiting, diarrhea with or without 
blood, and constipation [6,7]. BD is known to cause 
an immune-inflammatory state yet there is a paucity of 
literature that demonstrates an increased risk of Venous 
Thromboembolism (VTE), i.e. Deep Vein Thrombosis 
(DVT) and Pulmonary Embolism (PE) [1]. 

DVT, is the most common type of venous thrombosis, 
especially in the lower extremities compared to the upper 
extremities [8]. Lower Extremity DVT (LEDVT) makes 
up 60-80% of all vascular lesions [8,9]. It is often found 
in patients that the LEDVT often occurs within the 
first few years of disease onset [9]. Vascular involvement 
tends to undergo a relapsing and remitting course, with 
a relapse rate of 38.4% at 5 years in a retrospective 
cohort [10]. 

The management of LEDVT in patients with recurrent 
episodes mainly consists of immunosuppressive agents 
such as Azathioprine and corticosteroids [8-10]. 
Depending on the hospital location, some hospitals will 
routinely use additional anticoagulants as part of their 
protocol when treating patients with BD [7-10]. 

Our aim in this study was to utilize a large database 
to demonstrate the frequency of VTE in hospitalized 
patients with known Behçet’s disease compared to the 
general population within the United States.

Methods
We utilized the Healthcare Cost and Utilization Project 
(HCUP) and the National Inpatient Sample (NIS) 
database. The NIS is the largest inpatient care database in 
the United States, containing demographic and clinical 
information from approximately 8 million hospital stays 
from about 1000 hospitals sampled to approximate a 
20% stratified sample of U.S. community hospitals [3].

In this sample, hospitals are divided into strata based 
on U.S. region, urban/rural location, teaching status, 
bed size, and ownership. Sampling probabilities are 
proportional to the number of hospitals in each 
stratum. No unique patient identifiers are contained in 
the NIS. Information available for each hospitalization 
includes general hospital characteristics as well as patient 
information such as age, gender, race, quartile of median 
income based on patient ZIP code, and diagnostic and 
procedure codes form the International Classification of 
Diseases (ICD).

The 2016 NIS sample utilized ICD-10-CM/PCS 
diagnostic and procedure codes. To identify “case” 
discharge summaries associated with BD, we utilized the 

M352 diagnostic code. To identify a collection of VTE-
associated diagnostic codes, we searched using the terms 
“embolism”, “embolic”, “thrombosis”, “postthrombotic”, 
“thrombophlebitis”, and “budd-chiari syndrome.” This 
identified a set of 472 ICD-10 diagnostic codes that we 
designated as VTE-related. The presence or absence of 
any VTE-related code with a discharge summary was 
our primary (binary) endpoint. Further sub-analyses 
were performed using binary variables corresponding to 
specific VTE-related codes identified during the analysis. 
A chi-squared test was used to test for an association 
between discharge summaries with VTE-related codes 
and BD. The strength of association was quantified in 
terms of risk ratios, frequency of VTE-related codes in 
case discharge summaries or frequency of VTE-related 
codes in control discharge summaries.

Results
The 2016 NIS analysis was performed using 7,135,090 
discharge summaries, of which 622 were "case" 
summaries associated with the ICD-10 code for BD 
(M352) (Table 1). The average age of patients was 46.8 
years of age compared to control discharge summaries of 
55.6 years. Of the patients diagnosed with BD, 69.6% 
were female patients vs 56.7% of men. The patients with 
Behçet’s disease had an average hospital stay of 5.6 days 
and an average total charge of $57K. 

The percentage of VTE-related ICD codes was 2.8 times 
higher in case compared to control summaries (P = 
4.4e-35; Figure 1A). Overall, approximately 1 in 5 case 
summaries (19.45%) was linked to a VTE-related ICD 
code, compared to only 6.85% of control summaries 
(Figure 1A). These trends were consistent in analyses 
performed for each sex separately (Figures 1B and 1C). 
Notably, however, case-male summaries were more 
frequently associated with VTE-related codes (28.19%) 
compared to case-female summaries (15.7%) (Figures 
1B and 1C).

The VTE-related ICD codes most commonly associated 
with case discharge summaries included a personal 
history of VTE (Z86718), personal history of PE 
(Z86711), and PE without cor pulmonale (I2699) 
(Figure 1D). Overall, 104 case discharge summaries 
were linked to ICD codes associated with personal 
history of VTE or PE (i.e., Z86718 and Z86711). 
The prior analyses were repeated using these two codes 
specifically, rather than the more heterogeneous group 
of VTE-related codes. This revealed similar trends, with 
4-5 times greater frequency of these codes among cases 
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Figure 1. Frequency of VTE-related ICD codes in discharge summaries of patients with Behçet’s disease (2016 NIS sample). 
(A-C) Percentage of VTE-related ICD codes in case vs. control discharge summaries. The total number of discharge summaries 
evaluated in each group is indicated (bottom margin). The percentage and absolute number of summaries with VTE-related 
codes is indicated within each figure. The chi-square test (top margin) evaluates the significance of association between groups 
(case vs. control) and the occurrence of VTE-related ICD codes. The risk ratio (case/control) is shown with 95% confidence 
interval. (D) VTE-related ICD codes among case discharge summaries. The number of case discharge summaries associated 
with each code is shown in parentheses (left margin). Code identifiers are listed within the figure. (E,F) Frequency of (E) VTE or 
(F) PE history codes in case vs. control groups. The analyses in (A-C) were repeated using the specific codes for personal history 
of VTE (Z86718) or PE (Z86711). (G) Frequency of VTE-related ICD codes in discharge summary subsets filtered according to 
length of stay. The percentage of control (grey) and case (red) summaries is shown for each filtered subset. Dotted red lines 
outline the case percentage ± 1 standard error. (H) VTE-related ICD code risk ratios(case/control) in discharge summary subsets 
filtered according to length of stay. Bars outline risk ratio 95% confidence intervals. Ratios > 1 indicate a higher percentage of 
VTE-related ICD codes among cases. (I) Predicted probability of VTE-related ICD codes with respect to length of stay (logistic 
regression). The predicted probability is shown for controls (grey) and cases (red). Dotted red lines outline the case predicted 
probability ± 1 standard error.

Table 1. Comparison of discharge summaries from patients with Behçet’s disease (case) and patient’s without Behçet’s disease 
(control).

Control Case (Behçet’s)
No. discharges 7134468 622
Age (SD) 55.6 (22.1) 46.8 (17.1)
Length of Stay (SD) 4.7 (6.9) 5.6 (7.5)
Total Charges (SD) $47,018 (90687.5) $57,415.3 (113116.2)
No. male (%) 3085882 (43.3%) 188 (30.2%)
No. female (%) 4044397 (56.7%) 433 (69.6%)
White (%) 4425407 (62%) 425 (68.3%)
Black (%) 1029224 (14.4%) 83 (13.3%)
Other race (%) 1312760 (18.4%) 80 (12.9%)
Lowest income quartile (%) 2152763 (30.2%) 137 (22%)
Highest income quartile (%) 1399796 (19.6%) 152 (24.4%)
The table shows average values with standard deviation or the absolute number and percentage of discharge summaries. The 
analysis was performed using the 2016 NIS sample.
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compared to control discharge summaries (Figures 1E 
and 1F).

• The percentage of VTE-related ICD codes was 
higher in discharge summaries associated with 
longer hospital stays (Figure 1G). This trend was 
observed in both case and control summaries, 
although was slightly more prominent in case 
summaries (Figure 1G). Approximately 20% of 
all case summaries were linked to a VTE-related 
ICD code, but this percentage increased to 50% 
among summaries associated with a length of stay 
15 days or longer (Figure 1G). Consistent with this, 
the risk ratio (case/control) for VTE-related codes 
was slightly higher considering only summaries 
with a length of stay greater than 15 days (Figure 
1H). Predicted probability of VTE, generated 
from logistic regression models with sex and 
age as covariates, was also increased in discharge 
summaries associated with longer length of stay 
(Figures 1I and 2) [11-14]. 

Discussion
BD is an inflammatory condition that can affect 

multiple organ systems including involvement of the 
blood vessels causing vasculitis. Thromboembolic 
complications have been a significant contributor to 
the morbidity and mortality of BD (24). The purpose 
of our study was to examine the hospitalized patients 
with known BD and compare the rates of VTE to the 
general population within the United States. Previous 
studies have typically been limited to countries were the 
disease is more endemic [3,4].

The strengths of this study are the larger sample size, 
and a potentially more diverse patient population than 
previous studies. Sampling size was also proportional to 
the different stratums in the NIS and HCUP. However, 
limitations of this study are the retrospective nature of 
the study which included only patients who have been 
hospitalized [15-24].

Gender predilection for BD has not been established. A 
review article studied the male to female ratio (M/F) of 
BD in 33 countries. Male predominance was noted in 
19 countries, female predominance in 7 countries, and 
equal distribution in 6 countries [25]. Our study also 
demonstrated a higher incidence of BD among women 
in the United States than men. This is consistent with 

Figure 2. Inducers and Regulators of IFN alpha production by plasmid dendritic cell and nucleic acid censors.
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the observations reported in a previous study by Calamia 
KT et al. [2]. However, further epidemiological research 
is needed to determine if there is a female predominance 
for BD in the United States.

Personal history of DVT and personal history of PE were 
the most frequent ICD codes. Our study shows that the 
rate of thrombus formation is elevated in patients with 
BD within the population of the United States. This is 
consistent previous studies that have shown BD have 
been associated with DVTs and more rarely pulmonary 
embolisms [26,27]. The hospitalized men with BD had 
higher rates of VTE than females and the control group. 
This confirms what has been established in prior studies 
with men having a high risk of vascular involvement in 
BD [3,26].

Conclusion
We also found that BD patients with a VTE associated 

ICD code had with prolonged length of hospital stay. 
Further investigation is needed to determine if people 
with BD are more likely to develop a thrombus during 
a hospital stay or if a VTE ICD code on admission is 
associated with a longer hospital stay. In conclusion, our 
study illustrates the association of BD and VTE-related 
ICD events.
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