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Background: Venous thromboembolism is a serious complication among hospitalized patients. Infectious diseases are known as a risk 
factor for thrombo-embolic events.
Objectives: The aim of the study is to evaluate incidence, characteristic pattern, and risk factors for thrombo-embolic events among 
patients hospitalized with pulmonary and extra-pulmonary tuberculosis.
Patients and Methods: This cohort study was performed among 1,153 new cases of tuberculosis. Suspected patients for DVT (deep venous 
thrombosis) or PTE (pulmonary thromboembolism) were investigated by Doppler sonography and pulmonary CT angiography. Another 
100 tuberculosis patients without thromboembolism were also observed as control group.
Results: The incidence of diagnosed thrombo-embolic complication was 32 of 1,153 admitted patients (2.8%; 95% confidence interval: 1.9 to 
3.9) with a median interval of 14 days after anti-TB treatment initiation. The incidence of DVT and PTE was 2% and 1%, respectively. Thrombo-
embolic events and DVT were more common in men than in women: 4.2% versus 1.3% (P = 0.003) and 3.5% versus 0.4%, respectively (P < 
0.001). Hypertension and opium addiction were significantly correlated with thromboembolism.
Conclusions: Incidence of DVT and PTE is noticeable among patients with tuberculosis.
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Implication for health policy/practice/research/medical education:
Deep venous thrombosis and pulmonary thromboembolism are common among TB cases, especially men, hypertensive patients and opium addicts. 
Accordingly, prophylactic measures have to be considered.
Copyright © 2012, Shahid Beheshti University of Medical Sciencces;. This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work 
is properly cited.

1. Introduction
Venous thromboembolism is the major cause of mor-

bidity and mortality especially in hospitalized patients. 
The most common presentations are deep vein thrombo-
sis (DVT) of the lower extremity and pulmonary throm-
boembolism (PTE) (1, 2). Early diagnosis of these events 
may decrease associated mortality and morbidity (3).
Tuberculosis (TB) is a disease with wide variety of clinical 
presentations. Like other infections, it can cause throm-
bosis (4-6) by various mechanisms such as local invasion, 
venous compression (7) or by producing a transitory hy-
percoagulable state (8). Hemostatic abnormalities can 
be normalized with adequate anti-tuberculosis therapy, 
although rifampin may result in higher risk of DVT by de-
creasing level of anticoagulants (4, 9).

2. Objectives
This study was performed to evaluate incidence, charac-

teristic pattern and risk factors of thrombo-embolic events 

among patients with TB in our center as a tertiary hospital 
and referral center for tuberculosis patients in Iran.

3. Patients and Methods
This prospective study was performed in National 

Research Institute of Tuberculosis and Lung Disease 
(NRITLD), Tehran, Iran from August 2007 to November 
2009. During this period, 1,153 new cases of pulmonary or 
extra-pulmonary TB were admitted. Doppler sonography 
with linear probe (6-12 MHz) was done for patients, sus-
pected to have DVT (i.e. symptoms or signs such as calf 
pain, edema, erythema and warmth in the lower extremi-
ties or positive Homan’s sign) (10). In addition, probable 
cases of PTE were evaluated by computerized tomogra-
phy (CT) scan of the lung with intravenous contrast. The 
diagnosis of DVT was made by findings such as abnormal 
compressibility of the vein, abnormal Doppler color flow 
or the presence of an intra-luminal echogenic band.

On lung spiral CT scan with intravenous contrast, PTE 
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was diagnosed with the presence of intraluminal filling 
defect and arterial flow cut-off. Prophylactic strategies 
for prevention of DVT and PTE were performed based on 
guidelines (11, 12). The incidence of thromboembolism 
was calculated in this period. A control group, consisting 
of 100 TB cases without thromboembolism was selected 
randomly. The risk factors of thrombosis between cases 
and control group were compared. These factors were 
sex, age, smoking status, opium and intravenous drug 
addiction, history of thrombo-embolic event, hyperten-
sion, diabetes mellitus, and other co-morbidities. Hy-
pertension was defined as systolic blood pressure ≥140 
mmHg and/or diastolic blood pressure ≥ 90 mmHg or 
known history of hypertension under control with anti-
hypertensive drugs (13). Human immune deficiency virus 
(HIV) test was performed for intravenous drug abusers 
and patients with history of high risk behaviors. History 
of anti-tuberculosis treatment and rifampin dose were 
considered.

3.1. Statistical Analysis
All data was entered into the SPSS software (Version 

15.0) for statistical analysis. The Chi-Square test was used 
for nominal variables, and the Fisher's exact test as neces-
sary. To analyze for risk factors, we also used logistic re-
gression for risk factors of thromboembolism. A P value 

< 0.05 was considered statistically significant. To deter-
mine the independent risk factors, a multivariate logistic 
regression analysis was performed for the factors which 
had P values of < 0.2 in univariate analysis. The Scientific 
and Ethics Committee of the NRITLD approved the study 
protocol.

4. Results
Study was performed on 1,153 hospitalized TB patients 

with mean (SD) age of 52 ± 22 years. Of them 51.8% was man. 
Thirty two patients were found to have thromboembolism 
(2.8%; 95% CI: 1.9 - 3.9). Median interval from beginning of 
anti-TB medications to diagnosis of thromboembolism 
was 14 days, all of them occurred before the 60th day of 
treatment. Sixteen (50%) of these patients with thrombo-
embolism had received anti-coagulation prophylaxis. The 
incidence of DVT was 2% (23 cases) and it was 1% for PTE (11 
cases), three patients had both complications. Also, one pa-
tient suffered from arterial thrombosis. Thrombo-embolic 
events and DVT were more common among men than in 
women; 4.2% versus 1.3% (P = 0.003) and 3.5% versus 0.4% (P 
< 0.001), respectively. There was no significant difference 
in incidence of PTE between men and women (1.2% vs. 0.7%, 
P > 0.05). Comparing cases and control groups, there was 
not any significant difference in incidence of TEE given the 
age of the subjects (P > 0.05).

Table 1. Comparison of Risk Factors Between Case and Control Groups 

Case Group, No. (%) Control Group, 
No. (%)

ORa 95% CIa P value

Gender male 26 (81.2) 48 (48) 4.69 1.78 - 12.40 0.001b

Age

Mean, y 55 ± 20 50 ± 22 0.236

≥ 65 years 13 (40.6) 35 (35) 1.27 0.56 - 2.88 0.565

Types of habit

Active smoker 13 (40.6) 24 (24) 2.17 0.93 - 5.03 0.068

Types of addiction

Opium 15 (46.9) 22 (22) 3.13 1.36 - 7.25 0.006b

IDUsa 7 (21.9) 12 (12) 2.05 0.73 - 5.77 0.166

Types of disease

Diabetes mel-
litus

3 (9.4) 12 (12) 0.76 0.20 - 2.88 1.000

HIVa 4 (12.5) 8 (8) 1.64 0.46 - 5.87 0.484

Hypertension 9 (28.1) 13 (13) 2.62 1.00 - 6.88 0.046b

Total 32 100
a  Abbreviations: OR, odds ratio; CI, confidence interval; IDU, intravenous drug user; HIV, human immunodeficiency virus
b  significant

Hypertension was more common among patients with 
thromboembolism than in control group: 28.1% versus 
13% (P = 0.046). Furthermore, opium addiction was 

more common among cases with thromboembolism 
than in control group: 46.9% versus 22% (P = 0.006). 
Although, there was not any significant relation 
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between history of thromboembolism and its recent 
occurrence, both persons with positive history, had 
recurrent episodes concomitant with TB. One of them 
was a known case of Behcet’s disease and another was a 
known case of hypercoagulable disorder due to factor 
V Leiden complicated by TB and concomitant lung 
adenocarcinoma. There was no relation between TEE 
and prescription of medical prophylaxis for DVT and 
other risk factors such as smoking, diabetes mellitus and 
dose of rifampin between cases and control group. After 
adjusting with logistic regression, sex, hypertension and 
opium addiction retained their statistical significance. 
Results are summarized in Table 1. 

5. Discussion
Thromboembolism, as a frequent cause of morbidity 

and mortality in hospitalized patients, may be asymp-
tomatic in over 70% of patients; so many cases are not 
diagnosed (11). In admitted patients, the prevalence of 
thromboembolism is approximately 100 times higher 
than in general population (10). Incidence of thromboem-
bolism was 2.8% (2% for DVT and 1% for PTE) in our admit-
ted TB cases in spite of prophylaxis for high risk patients. 
There are many studies about the incidence of thrombo-
embolism especially DVT in admitted patients. In a large 
study, among 612,000,000 hospital admissions over 21 
years, average incidence of thromboembolism, DVT and 
PTE were 1.24%, 0.93% and 0.4%, respectively (14). Stein and 
colleagues reported prevalence of proximal DVT as 0.78% 
in a general hospital (15). These were reported as 0.1% and 
0.18% in other studies (16, 17). Studies about incidence of 
thromboembolism among TB patients are scarce. In a ret-
rospective study, White reported DVT in 46 (3.4%) of 1,366 
adult cases of TB, who were admitted in 1986. In addition, 
he found a relative risk of 4.74 for DVT in patients treated 
with regimens including rifampin compared with other 
regimens among 7,542 admissions during 1978-86 (18). El 
Fekih and colleagues reported 14 cases of DVT associated 
with TB in a period of 7 years, all of them were men and 
DVT occurred within a mean of 20 days after the diagno-
sis of TB was made (19). In Italy, among 1,237 cases of TB, 
seven patients were complicated by thromboembolism 
(0.6%) and incidence of DVT was 0.4% (20).

The estimation of thromboembolism in non-TB pa-
tients in our center has not stated yet but we found sig-
nificantly higher incidence among our TB patients in 
comparison to the above mentioned studies (P < 0.001).
To our knowledge, mentioned Italian study is the only re-
port about the incidence of PTE in TB patients. They found 
four cases among 1,237 TB patients (0.3%), two of them 
concomitant with DVT (20). Stein reported incidence of 
PTE in a general hospital as 0.23% but he showed that it is 
higher in a tertiary care hospital (21). Higher incidence of 
PTE (1%) in our patients is remarkable. It is reported that 

60% of patients with symptomatic PTE may have lower-
limb DVT, mostly asymptomatic, but the presence of DVT 
had no detectable prognostic impact and no result in ad-
ditional treatment (22). We found symptomatic DVT in 
three cases among eight TB patients with PTE.

Our study showed a relation between sex, hyperten-
sion and opium addiction with thromboembolism but 
the number of cases was limited and a larger study is 
necessary for evaluating other risk factors. Stein and col-
leagues also found higher incidence of DVT among men 
aged 20 to 49 years (15). In a study from Iran, the crude 
odds ratio of opioid addiction for DVT was 4.25 (95% CI = 
2.6 – 6.9) but multivariate logistic regression analysis re-
vealed that opioid addiction was not an independent risk 
factor for DVT (23). It may be due to lower physical activ-
ity of these patients and other comorbidities. Acute infec-
tious disease is a known risk factor for thrombo-embolic 
events(11, 24).Among cases of active TB, hypercoagulable 
state may be related to hemostatic changes consisting of 
elevated plasma fibrinogen with impaired fibrinolysis, a 
decrease in antithrombin III, a decrease in protein C, and 
reactive thrombocytosis (8, 25, 26). The hypercoagulable 
state also has been reported in childhood TB (27). Addi-
tional studies required to determine clinical aspects of 
thromboembolism among TB patients. This study was 
performed in a tertiary hospital and this may cause selec-
tion bias, because many of our patients were complicat-
ed. However, it deemed necessaryto pay special attention 
to thromboembolism in admitted (and probably non-ad-
mitted) TB patients. In conclusion, incidence of DVT and 
PTE is noticeable among TB patients and it may be more 
frequent among male, hypertensive and opium addicts.
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