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Abstract 

 
Background- The association of the metabolic syndrome with idiopathic or secondary deep vein 

thrombosis (DVT) remains uncertain. In addition, the relevance of the different features of the 

metabolic syndrome as an independent or pivotal risk factor for DVT is controversial. We 

aimed to evaluate the prevalence of the metabolic syndrome in patients with idiopathic or 

secondary DVT and also compare the prevalence of the different components of this 

syndrome in the two clinical etiological conditions of DVT.  

Methods- In a cross-sectional study, 115 consecutive patients with a recent objective diagnosis of 

DVT (idiopathic in 87 patients and secondary to a known risk factor in 28 patients) who were 

referred to Rajaei Heart Center between April 2009 and January 2010 were enrolled in the 

study. In all the patients, DVT was diagnosed by means of compression Doppler 

ultrasonography. The metabolic syndrome was defined according to the ATP III 

recommendations. 

Results- Overall prevalence of the metabolic syndrome in the study participants was 9.6%, and the 

prevalence of the metabolic syndrome in patients with idiopathic or secondary DVT was 9.2% 

and 10.7%, respectively, which was not different between them. Relative to the presence of 

the different numbers of the metabolic syndrome features, no difference was found between 

the groups with idiopathic or secondary DVT. The presence of no feature was found in 6.9% 

and 7.1%, the presence of one feature was seen in 51.7% and 42.9%, and the presence of two 

features was found in 32.2% and 39.3%, respectively.  

Conclusion- Regardless of the etiology of DVT, the overall prevalence of the metabolic syndrome 

in our DVT subjects ranged from 9.2% to 10.7%, and this prevalence was independent of the 

etiology (idiopathic or secondary) of DVT (Iranian Heart Journal 2012; 13 (1):23 -28). 
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eep vein thrombosis (DVT) is one of the 

most prevalent medical problems 

worldwide and can lead to important life-

threatening events and serious co-morbidities 

such as pulmonary emboli. Early recognition 

and appropriate treatment of DVT and its 

complications can effectively increase 

survival and, therefore, the main goals of 

therapy for this complication are to reduce 

morbidity, prevent post-thrombotic syndrome, 

and prevent pulmonary emboli.
1,2

  

 

 

It has been now suggested that atherosclerosis 

has the potential to promote the development 

of thrombotic disorders, including DVT, in 

the venous system. The two clinical 

conditions of idiopathic or secondary DVT 

can be simultaneously triggered by biological 

stimuli responsible for activating coagulation 

and inflammatory pathways in both the 

arterial and the venous system and thus might 

have a strong link with atherosclerosis.
3
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The results of recent studies have suggested 

that patients with idiopathic or secondary 

DVT can be at increased risk of asymptomatic 

atherosclerosis and cardiovascular events. The 

metabolic syndrome is a cluster of risk factors 

for atherosclerosis and, therefore, may play a 

role in the pathogenesis of idiopathic or 

secondary DVT and may act as a link 

between venous thrombosis and 

atherosclerosis.
4,5

 In fact, the metabolic 

syndrome might increase DVT risk, and 

different components of this syndrome seem 

to be the pivotal factors.
6
 Thus, recent 

hospital protocols developed for prophylactic 

anticoagulation have given special 

consideration to patients with the metabolic 

syndrome.
7
 However, the relevance of the 

different components of the metabolic 

syndrome as an independent or related risk 

factor for VTE in the metabolic syndrome 

cluster has remained controversial. We aimed 

to evaluate the prevalence of the metabolic 

syndrome in patients with idiopathic or 

secondary DVT and also compare the 

prevalence of the different components of this 

syndrome in the two clinical etiological 

conditions of DVT.  

 

Methods 

 

In a cross-sectional study, one hundred fifty 

consecutive patients with a recent objective 

diagnosis of DVT who were referred to Rajaei 

Heart Center between April 2009 and January 

2010 were enrolled. In all the patients, DVT 

was diagnosed by means of compression 

Doppler ultrasonography. Patients were 

excluded if they had renal dysfunction, 

abnormal liver function tests, or autoimmune 

diseases. The following data were collected 

from hospital recorded files or face-to -ace 

interviewing from all the patients: 

demographic characteristics, general risk 

factors for coronary artery disease, history of 

surgery, pregnancy, different types of 

malignancies, history of recent trauma, oral 

contraceptive therapies, chemotherapy, and 

recent hormonal replacement therapies. The 

patients were then categorized into two 

groups with idiopathic or secondary DVT. 

DVT was defined as idiopathic in the absence 

of any of the following risk factors: recent (< 

3 months) surgery, trauma, fracture, acute 

medical disease or pregnancy, concomitant 

immobilization, use of oral contraceptives, 

and known active malignancy. In the presence 

of at least one of the previous risk factors, 

DVT was defined as secondary.
8
 On 

admission, the study participants underwent a 

comprehensive baseline examination for 

cardiovascular disease risk factors. Seated 

blood pressure was measured using a random-

zero sphygmomanometer. The body mass 

index (BMI) was calculated as weight in 

kilograms divided by the square of standing 

height in meters. Waist circumference was 

measured at the umbilicus. Fasting blood 

specimens were collected centrifuged at 4°C, 

and plasma and serum frozen at −70°C until 

analysis in central laboratories. Lipids, 

glucose, and C-reactive protein were 

measured. The metabolic syndrome was 

defined according to the ATP III 

recommendations as 3 or more risk factors, 

including, abdominal obesity: waist 

circumference ≥ 102 cm for men and ≥ 88 cm 

for women; triglycerides ≥ 150 mg/dL; HDL-

cholesterol levels for men < 40 mg/dL and for 

women < 50 mg/dL; glucose ≥ 110 mg/dL, on 

drug treatment for elevated glucose, or a 

diagnosis of diabetes; systolic blood pressure 

≥ 130 mm Hg or diastolic blood pressure ≥ 85 

mm Hg; or on antihypertensive therapy.
9

 

Results are presented as mean ± standard 

deviation (SD) for the quantitative variables 

and are summarized by absolute frequencies 

and percentages for the categorical variables. 

The categorical variables were compared 

using the chi-square test or the Fisher exact 

test when more than 20% of cells with 

expected counts of less than 5 were observed. 

The quantitative variables were compared 

using the t-test. For the statistical analysis, the 

statistical software SPSS version 19.0 for 

Windows (SPSS Inc., Chicago, IL) was used. 
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P values of 0.05 or less were considered 

statistically significant. 

 

Results 

 

A total of 115 patients with a first episode of 

DVT were enrolled in the study. DVT was 

idiopathic in 87 patients and secondary to a 

known risk factor in 28 patients. In the 

idiopathic and secondary DVT groups, 62.8% 

and 77.8% were women, respectively. Also, 

41.4% and 39.3% were older than 60 years, 

respectively. Mean age and sex ratio of 

patients with idiopathic and secondary DVT 

were statistically comparable (Fig. 1).  

 

 

 
Fig.1. Distribution of age and sex ratio in the two study 

groups 

 

The most common individual component of 

the metabolic syndrome in both groups was 

HDL < 40 mg/dL, followed by triglyceride > 

150 mg/dL (Table I). Positive CRP was also 

similarly observed in the two groups with 

idiopathic or secondary DVT (33.3% versus 

35.7%). Overall prevalence of the metabolic 

syndrome in the study participants was 9.6%; 

the prevalence of the metabolic syndrome in 

the patients with idiopathic or secondary DVT 

was 9.2% and 10.7%, respectively, which was 

not different between them (p = 0.728).   

Table I. Individual components of metabolic 

syndrome in the two groups with idiopathic or 

secondary DVT 
Component  Idiopathic 

DVT 

Secondary DVT P-value 

Hypertension 13 (14.9) 4 (14.3) 0.999 

FBS > 110 g/dL 27 (31.6) 11 (39.9) 0.419 

TG > 150 

mg/dL 

29 (33.3) 11 (39.3) 0.565 

HDL < 40 

mg/dL 

31 (35.6) 11 (39.3) 0.727 

Positive CRP 29 (33.3) 10 (35.7) 0.817 

 

 

Relative to the presence of the different 

numbers of the metabolic syndrome features 

(Table II), no difference was found between 

the groups with idiopathic or secondary DVT; 

the presence of no feature was found in 6.9% 

and 7.1%, the presence of one feature was 

seen in 51.7% and 42.9%, and the presence of 

two features was found in 32.2% and 39.3%, 

respectively.  

 
Table II. Number of Individual features of 

metabolic syndrome in the two groups with 

idiopathic or secondary DVT 
Component  Idiopathic 

DVT 

Secondary DVT P-value 

None 6 (6.9) 2 (7.1)  

One 45 (51.7) 12 (42.9) 0.872 

Two 28 (32.2) 11 (39.3)  

Three or more 8 (9.2) 3 (10.7)  

 

 

Comparing the demographics between the 

patients with and without the metabolic 

syndrome showed no differences in these 

parameters between the two groups (Table 

III). No significant difference was also 

revealed between the groups with and without 

the metabolic syndrome in terms of a positive 

rate of serum CRP.  
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Table III. Comparing baseline data between the 

patients with and without metabolic syndrome  
Component  With Met.S Without Met.S P-value 

Idiopathic DVT    

Female 

gender 

4 (50.0) 50 (64.1) 0.432 

Age. Year 5 (62.5) 31 (39.2) 0.203 

Positive 

CRP 

3 (37.5) 26 (32.9) 0.999 

Secondary DVT    

Female 

gender 

2 (66.7) 19 (79.2) 0.545 

Age. Year 1 (33.3) 10 (40.0) 0.999 

Positive 

CRP 

1 (33.3) 9 (36.0) 0.999 

 

 

Discussion 

 

The present study aimed to determine the 

prevalence of the metabolic syndrome in 

patients who suffered from DVT among 

Iranian patients. This study was the first study 

in Iran to evaluate and compare the 

prevalence of the metabolic syndrome 

between two subgroups of patients with 

idiopathic or secondary DVT. First, we 

revealed that the overall prevalence of DVT 

in our study population was 9.6%, which was 

not comparable in the patients with idiopathic 

DVT and those with secondary features of 

this event (9.2% versus 10.7%). Also, we 

managed to show that the rate of positive 

CRP was similar in the idiopathic and 

secondary DVT groups as well as in those 

with or without the metabolic syndrome. On 

the other hand, CRP measurement was not a 

sensitive tool for predicting the two types of 

DVT and also for differentiating the 

metabolic syndrome from the normal 

condition.      

Regarding the prevalence of the metabolic 

syndrome in DVT patients, a wide spectrum 

of prevalence was reported in the previous 

studies. Ageno et al. found a prevalence of 

50.5% of the metabolic syndrome in DVT 

subjects and 34.6% in normal individuals, 

which was considerably higher than that in 

our finding.
8
 In the Ray et al. study and on 

admission time, 35% of the DVT patients had 

0 to 1 features of the metabolic syndrome, 

30% had 2 features, 24% had 3 features, and 

11% had 4 features of this syndrome. On the 

other hand, the overall prevalence of the 

metabolic syndrome in their population was 

estimated to be 35%.
10

 In another study by Ay 

et al, the prevalence of the metabolic 

syndrome in DVT and normal subjects was 

35% and 20%, respectively. Besides, some 

authors reported similar or even a lower range 

of the metabolic syndrome in DVT patients. 

In the Steffen et al. study, the prevalence of 

the metabolic syndrome among women who 

did or did not develop incident DVT was 

similar (both 34%); however, the prevalence 

of the metabolic syndrome was greater among 

men who developed incident DVT than 

among those who did not (44% vs. 30%).
11

 

Moreover, Vayá showed that the metabolic 

syndrome was present in 19% of cases and 

only 8% of controls.
6
 The differences in the 

reported prevalence of the metabolic 

syndrome in DVT patients group might be 

due to considering different criteria for the 

definition of the metabolic syndrome, 

differences in the patients‟ selection criteria, 

as well as to presence or absence of 

underlying factors related to the appearance 

of the metabolic syndrome. Furthermore, 

progressing diagnostic techniques for the 

diagnosis of DVT in recent years has resulted 

in more accurate estimations of DVT and also 

its-related metabolic syndrome. Also, 

designation of recent guidelines for managing 

the complications and co-morbidities of DVT 

has resulted in more appropriate controlling 

underlying risk factors such as diabetes 

mellitus, hypertension, and central obesity 

and thus the prevalence of this syndrome has 

been considerably presented lower compared 

to previous reports.    

We also found that the prevalence of the 

metabolic syndrome was absolutely 

independent of the causes of DVT. Secondary 

DVT is usually related to the presence of 

some underlying etiological factors such as 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vay%C3%A1%20A%22%5BAuthor%5D
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recent surgery, trauma, fracture, acute 

medical disease or pregnancy, concomitant 

immobilization, use of oral contraceptives, 

and known active malignancy.
12-17

 In our 

study, none of the patients had these 

underlying predisposing factors, except for 

valvular surgery.
18

, which was the underlying 

factor for defining secondary DVT in our 

study patients. According to our finding, it 

seems that the underlying triggering factors of 

DVT were not associated with the appearance 

of the metabolic syndrome in the DVT 

patients; this should be evaluated further in 

future studies.  

Our study evaluated and compared the 

metabolic syndrome condition in both types 

of DVT as idiopathic and secondary; it, 

however, has some major limitations, 

including a relatively small sample size, 

cross-sectional pattern of the study, absence 

of a control group to estimate the relative risk 

of the metabolic syndrome in DVT condition, 

and absence of a long-term follow-up 

approach for determining late prevalence of 

the metabolic syndrome in the DVT patients.  

  

In summary, the current study showed that the 

metabolic syndrome could be observed in 

9.2% to 10.7% of the DVT patients and the 

prevalence of this syndrome might be 

independent of the type of the etiology of 

DVT.  
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