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Abstract
Introduction: Several in-vivo studies have shown a procoagulant state in both 

overt and subclinical hyperthyroidism and in subclinical hypothyroidism. 

Insofar, no clinical studies have ever evaluated the relationship between 

thyroid dysfunction and clinically deep venous thrombosis (DVT). A pilot cross-

sectional study aimed at assessing the frequency of overt and subclinical thyroid 

dysfunction patients with DVT was carried out. 

Methods: Fifty consecutive adult outpatients with a previous diagnosis of 

provoked DVT (pDVT), and 50 consecutive adult outpatients with a previous 

diagnosis unprovoked DVT (unDVT), both of the lower legs, who were followed 

at the Thrombosis Unit of the University Hospital of Varese, Italy, were enrolled 

after written informed consent. Fifty subjects, in whom such a diagnosis could 

be ruled out, served as controls. In each patient serum free thyroxine (FT4), free 

triiodothyronine (FT3), thyrotropin (TSH), anti-thyroid peroxidase (AbTPO), and 

anti-thyroglobulin (AbTg) antibodies were assayed. 

Results: Previously unrecognised subclinical hypothyroidism was diagnosed 

in seven (14.0%) unDVT patients, one (2%) pDVT patient, and one (2%) control 

(odds ratio at multivariate analysis, 5.54; 95% confidence interval, 0.6–52.6); one 

new case of subclinical hyperthyroidism was diagnosed in each group; only one 

case (in the control group) of clinical overt hyperthyroidism was observed. The 

prevalence of thyroid autoantibodies, including both euthyroid and subclinical 

hypothyroid patients, did not differ in the three groups. 

Conclusions: The results of this pilot study suggest an increased prevalence of 

subclinical hypothyroidism in patients with unDVT. The clinical relevance of 

these preliminary findings needs to be addressed in larger prospective studies.
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Introduction
The link between the haemostatic system and thyroid disease has been investigated since the 
beginning of the last century[1]. Both thyroid dysfunction and autoimmunity are the advocated 
pathophysiological mechanisms leading to primary and secondary haemostasis imbalance[2]. 
In particular, the effects of thyroid hormone on the coagulation system are mainly mediated 
by hormone interaction with its receptors[3]. Several studies investigated in vivo the effect 
of overt and subclinical thyroid dysfunction on blood coagulation and fibrinolytic factors, 
suggesting that a procoagulant state is present in both overt and subclinical hyperthyroidism 
and in subclinical hypothyroidism[2;4–10]. Insofar, no clinical studies evaluating the relationship 
between thyroid dysfunction and clinically manifest deep venous thrombosis (DVT) have ever 
been reported. Aim of this pilot cross-sectional study was to explore the prevalence of thyroid 
dysfunction, both overt and subclinical, in DVT patients. 

Subjects and methods
Subjects
In the period from October 2004 to August 2006, 50 consecutive adult outpatients with 
provoked DVT, and 50 consecutive adult outpatients with unprovoked DVT, referred to the 
Thrombosis Unit of the Department of Clinical Medicine of the University Hospital of Varese, 
Italy, were enrolled (Table 1). Most patients with clinically suspected DVT presenting to the 
general practitioners or to the Department of Emergency Medicine are referred to our Unit. 
In all patients, diagnosis of DVT of the lower limbs was made by compression ultrasound of 
the legs using a 3–11 MHz linear probe (Esaote Technos Mpx). Patients were examined in the 
supine position for the femoral veins and in the sitting position for the popliteal vein and the 
confluence of deep calf veins. Patients were not routinely screened for concomitant pulmonary 
embolism and for inherited and acquired thrombophilia. DVT had to be diagnosed no more 
than two years prior to enrolment. DVT was defined as provoked if one of the following 
criteria was present: recent surgery (<3 months), recent trauma and/or bone fracture (<3 
months), immobilisation (>7 days), pregnancy, puerperium, oral contraceptives, active cancer, 
known hereditary or acquired thrombophilia, severe medical disease. Already diagnosed 
concomitant or past thyroid disorders were not considered an exclusion criterion. Drugs and 
clinical conditions potentially causing non-thyroidal illness syndrome (NTIS) were checked[11]. 
Potentially eligible cases were identified by the electronic database of our Thrombosis Unit. 
During the first visit, patients were informed about the design and purpose of the study, 
provided written informed consent, and underwent blood testing. Fifty patients referred to 
our Thrombosis Unit from general practitioners or the emergency department for a suspicion 
of deep or superficial vein thrombosis, in whom this diagnosis could be excluded by objective 
methods, were enrolled as a control group if they had no history of deep and superficial 
venous thrombosis (Table 1). All controls signed an informed consent form. The local ethical 
committee approved the study protocol.
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Assays
Serum free thyroxine (FT4; FT4 RIA, Brahms, Germany), free triiodothyronine (FT3; FT3 SPART 
RIA, Brahms), thyrotropin (TSH; TSH-CTK-3, DiaSorin, Italy), anti-thyroid peroxidase (AbTPO; 
DYNOtest® anti-TPOn, Brahms), anti-thyroglobulin (AbTg; anti-Tgn RIA, Brahms) were assayed 
by commercial methods. Reference values in our laboratory are as follows: FT4, 0.75 – 1.90 ng/
dl; FT3, 1.50 – 5.30 pg/ml; TSH, 0.31 – 4.50 mU/l; AbTPO, <60 U/ml; AbTG, <60 U/ml.

Definition of thyroid status
Hyperthyroidism was biochemically defined by reduced/suppressed serum TSH concentration 
in the presence of normal (subclinical hyperthyroidism) or increased (overt hyperthyroidism) 
serum FT4 and/or FT3 concentrations[12;13]. Hypothyroidism was biochemically defined by 
increased serum TSH concentration in the presence of normal (subclinical hypothyroidism) 
or increased (overt hypothyroidism) serum FT4 and/or FT3 concentrations[11;13].

Statistical analysis
Because the prevalence of thyroid dysfunction in DVT patients was unknown, we planned 
a pilot study enrolling 50 unprovoked DVT patients, 50 provoked DVT patients, and 50 
controls. Differences were tested by Chi2-test (or Fisher’s test) for proportions. For continuous 
variables, normal distribution was explored with Kolmogorov-Smirnov and Shapiro-Wilk 
tests. If normally distributed, the Student’s t-test for mean value was applied; if not, the non-
parametric Wilcoxon-Mann-Whitney test was used. A multivariate binary logistic regression 
was performed, and odds ratio (OR) and 95% confidence interval (CI) were reported. A two-
sided P-value of less than 0.05 was required to consider the findings as statistically significant. 
Statistical analyses were performed with statistical package SPSS 12.0.1 (Chicago, IL, USA).

Results
As shown in Table 1, unprovoked DVT patients were significantly older than provoked DVT 
patients, but there was no significant age difference with the control group; in addition there 
was a higher prevalence of women among controls than in the unprovoked DVT group (Table 1). 
Time from diagnosis of DVT did not differ between unprovoked DVT and provoked DVT groups 
(Table 1). Table 2 illustrates the transient (64%) or permanent (36%) risk factors identified in 
pDVT patients. Median serum FT4 and FT3 concentrations did not differ between the three 
groups, whereas median serum TSH concentration was significantly higher in unprovoked DVT 
and provoked DVT than in controls (Table 3). Few patients (5 in unprovoked DVT, 3 in provoked 
DVT, 4 in controls) had known thyroid disorders at the time of enrolment: one unprovoked 
DVT patient with subclinical hyperthyroidism and two provoked DVT patients with subclinical 
hypothyroidism were still not corrected by appropriate treatment. Thyroid dysfunction was 
newly diagnosed in eight unprovoked DVT patients, two provoked DVT patients, and three 
controls. One patient in each group had subclinical hyperthyroidism, due to nonautoimmune 
subclinical hyperthyroidism or to excess L-thyroxine replacement for hypothyroid chronic 
autoimmune (Hashimoto’s) thyroiditis. In the control group, one patient had autoimmune 
overt hyperthyroidism. In the remaining patients with thyroid dysfunction (7 unprovoked  
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Table 1. Clinical features of study groups 

Unprovoked DVT Provoked DVT Control group

Enrolled patients (N) 50 50 50

Mean (+SD) age (yr) 69 ± 14 b 57 ± 16 b,c 63 ± 17 c

Men  (N) 27 b 20 12 b

Women (N) 23 b 30 38 b

Concomitant PE (N) 13 c 4c -

Recurrent episode (N) 2 5 -

Distal DVT (N) 3 5 -

Time from DVT diagnosis (months)a

- Median

- Interquartile range 

9.5

13

6

13

Drugs/conditions causing NTIS (N)

- Corticosteroids 2 4 1

- Methotrexate 1 0 1

- Chronic renal insufficiency 0 1 0

- Alcohol abuse 0 0 1

- Thrombocytaemia 0 0 1

- Diabetes mellitus type 2 1 0 0

- COPD 0 1 3

- Chronic hepatic C virus infection 0 0 2

N indicates number; yr, years; DVT, deep venous thrombosis; PE, pulmonary embolism; NTIS, non-thyroidal 
illness syndrome; and COPD, chronic obstructive pulmonary disease; 
aIn a patient in the unprovoked group and in two patients in the provoked group, time from diagnosis was 27 
months.  
bP<0.01
cP<0.05.

DVT, 1 provoked DVT, 1 control), this was represented by had subclinical hypothyroidism 
(Fig. 1); while thyroid autoantibodies were positive in the provoked DVT patient and the 
control subject, thyroid autoantibody tests were positive only in two out of seven unprovoked 
DVT patients. Thyroid ultrasound was not carried out in this pilot study to verify the likely 
possibility of thyroid autoantibody-negative Hashimoto’s thyroiditis, but other causes of 
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spontaneous hypothyroidism, including drugs (lithium, amiodarone, interferon-α, iodine load) 
were ruled out. No DVT patient had either overt hyperthyroidism or overt hypothyroidism. 
By univariate binary logistic regression, newly diagnosed subclinical hypothyroidism was 
associated with unprovoked DVT, as compared with provoked DVT or controls (OR, 7.97; 95% 
CI, 0.9–67.5); this association persisted after multivariate analysis, considering age, gender, 
and time from DVT diagnosis (OR, 5.54; 95% CI, 0.6–52.6 vs. provoked DVT; OR, 6.8; 95% CI, 
0.7–64.5 vs. controls). Euthyroid Hashimoto’s thyroiditis, as assessed by positive AbTPO and/
or AbTg tests, was newly diagnosed in four unprovoked DVT, seven provoked DVT, and 10 
control subjects (Fig. 1). These differences did not reach statistical significance. As a whole, 
Hashimoto’s thyroiditis, associated with either euthyroidism or subclinical hypothyroidism, 
was found in six unprovoked DVT, eight provoked DVT, and 11 control subjects (Fig. 1), with 
no differences among groups.

Table 2. Causes of provoked deep vein thrombosis

Transient risk factorsa (%) 34 (64)

Recent surgery (%) 6 (17.6)

Trauma and/or bone fracture (%) 7 (20.6)

Immobilisation (%) 13 (38.2)

Pregnancy/puerperium (%) 0 

Oral contraceptives (%) 11 (32.4)

Severe medical disease (%) 4 (11.8)

Permanent risk factors (%) 16 (32)

Active cancer (%) 14 (87.5) 

Inherited thrombophilia (%) 3 (18.8)

- Factor II G20210 – hyperomocysteinemia 1

- MTHFR homozygous 1b

- Protein S deficiency – factor V Leiden – MTHFR heterozygous 1

aSeven patients had two concomitant transient risk factors
bThis patient has also an active cancer
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Table 3. Serum thyroid hormone and TSH concentrations in the study groups 

Unprovoked DVT Provoked DVT Control group

TSH, mU/L a

median

interquartile range

2.13 b

1.17-2.99

2.04 c

1.44-2.96

1.61 b,c

0.99-2.18

FT3, pg/mL

median

interquartile range

3.20

2.92-3.58

3.16

2.95-3.60

3.05

2.74-3.52

FT4, ng/dL

median

interquartile range

1.20

1.11-1.35

1.18

1.05-1.34

1.20

1.06-1.42

DVT indicates deep venous thrombosis; TSH, thyrotropin; FT3, free triiodothyronine; and FT4, free thyroxine. 
aAn outlier TSH value (91.38 μIU/mL) of a patient in the control group was excluded from analysis
bP=0.05
cP<0.05; 

Figure 1: Subjects with subclinical hypothyroidism (Sub Hypo, black columns) or positive thyroid autoantibody 
tests (TAb +ve, grey columns), both hypo- or euthyroid. unDVT: unprovoked deep venous thrombosis; pDVT: 
provoked deep venous thrombosis; Con: controls
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Discussion
Studies in vivo and case reports indicated that hyperthyroidism is associated with a 
hypercoagulable state. Sinus and cerebral vein thrombosis occurring, in particular, during 
severe hyperthyroidism[1], and coagulation abnormalities, such as an increased activity of 
plasma FVIII, and FIX, and a reduced fibrinolytic activity (low tissue plasminogen activator, 
t-PA, levels)[7;14] in hyperthyroid patients, suggest a potential increase in the risk of venous 
thromboembolic events in clinically overt hyperthyroidism[9]. On the other hand, mild 
mucocutaneous bleeding (epistaxis, gum bleeding, menorrhage, bruising) is frequently 
observed in overt hypothyroid patients, mainly due to an acquired type I von Willebrand 
syndrome. However, recent studies postulated that also subclinical hypothyroidism might be 
associated with a hypercoagulable state. Muller et al. showed an increase in factor VII activity 
in patients with subclinical hypothyroidism[10]. Chadaverian et al. reported that, while patients 
with overt hypothyroidism have low t-PA, low plasminogen activator inhibitor (PAI-1), and 
high D-dimer levels indicating an increased fibrinolytic activity, in patients with subclinical 
hypothyroidism a decreased fibrinolytic activity is present, associated with high t-PA, high 
PAI-1, and low D-dimer levels[5;6]. 

No studies with clinical outcomes have ever tested these two hypotheses. To address this issue, 
the present pilot cross-sectional study was carried out, aimed at exploring the association 
between DVT and thyroid dysfunction. Our results showed an increased prevalence of newly 
diagnosed subclinical hypothyroidism in unprovoked DVT. Although differences with provoked 
DVT and control groups did not reach statistical significance, likely owing to the relatively 
low number of enrolled patients, by multivariate analysis OR was 5.54 (95% CI, 0.6–52.6), as 
compared with provoked DVT group, and 6.8 (95% CI, 0.7–64.5), as compared with controls. No 
difference among groups was detected as to the prevalence of newly diagnosed overt thyroid 
dysfunction or subclinical hyperthyroidism. Interestingly enough, there was no difference 
in the prevalence of newly diagnosed thyroid autoimmunity in the different groups when 
euthyroid subjects with positive thyroid autoantibody tests were considered. This suggests 
that thyroid dysfunction rather than thyroid autoimmunity is associated with unprovoked 
DVT. Needless to say, a pilot study, such as the present one, is only explorative by definition. 
However, our data lend support to the hypothesis of a hypercoagulable state in subclinical 
hypothyroidism. The latter condition may affect cardiovascular risk factors, and, although 
this is still controversial, it has been suggested that it might increase the risk of myocardial 
infarction just like overt hypothyroidism, in which coronary artery atherosclerosis is two-
fold increased compared to euthyroidism[4]. Indeed, several studies in subclinical hypothyroid 
patients supported the idea of an increased risk of arterial thrombosis in this condition[2;5;6;8;10]. 
The results of the present provide the first evidence that subclinical hypothyroidism may 
also be a potential risk factor for venous thromboembolism. 

This study has some limitations that need to be considered. Because of the time lag from DVT 
diagnosis to assessment of thyroid function, transient thyroid dysfunction might have been 
missed. Moreover, thyroid dysfunction might have developed after DVT diagnosis. However, 
should any thyroid dysfunction have been missed, this would have biased both unprovoked 
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and provoked DVT groups and thus just the correct estimate of the frequency of association. 
In addition, time lag was considered in the multivariate analysis. Finally, provoked DVT and 
control groups had a very similar detected frequency of old and new diagnoses of thyroid 
dysfunction, thus suggesting a possible mild effect of time bias. Age and gender in the 
control group were significantly different from provoked and unprovoked groups. Thyroid 
diseases are more frequent in older age and in females[11;12]. However, multivariate analysis 
took into account these differences, limiting their bias effect. Moreover, control patients were 
not consecutively selected. But, as previously reported, the similar frequencies of detected 
outcomes in provoked DVT and control group suggest a mild influence. The lack of differences 
with regard to TSH levels between patients with unprovoked DVT and provoked DVT has 
several reasons: TSH values were not normally distributed, TSH values were < 10 UI mU/l in 
subclinical hypothyroid patients, TSH reference range is relatively large, and the absolute 
number of new diagnosis of subclinical hypothyroidism is low. 

In conclusion, our data suggest an increased frequency of subclinical hypothyroidism in 
patients with unprovoked DVT. The clinical relevance of our preliminary findings needs to 
be addressed in larger case-control or cohort studies.
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