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Abstract
Aim: To nd the possible role of plasma homocysteine level as a contributing factor in venous and arterial thrombosis in
patients with Behcet’s disease (BD).
Methods: In a case control study, two groups of BD patients were included: 47 with thrombosis and 49 without thrombosis. All
patients fullled the International Study Group Criteria for BD and the conrming diagnostic procedures for vascular thrombosis
were either Doppler sonography or angiography. Forty-nine controls were selected by consecutive sampling among age and
sex matched healthy subjects. Plasma homocysteine level was measured by ELISA in all. The clinical and laboratory characteristics of the disease were compared between the two groups of BD patients. Comparisons were done by ANOVA and Chi
square tests; correlations were analyzed with Pearson test.
Results: The mean plasma homocysteine level was signicantly higher in BD patients (14.9±13.9 Mol/L) than in healthy
controls (9.9±6.7 Mol/L), P<0.02. The difference was also signicant when comparing the three groups by ANOVA: BD patients with thrombosis (24.2±13.2 Mol/L), BD patients without thrombosis (5.9±7.0 Mol/L), and healthy controls (P<0.0001).
We found no correlation between plasma homocysteine level and any organ involvement other than thrombosis. The mean
plasma homocysteine level was lower in HLA-B51 positive BD patients (11.6±12.1 vs. 21.7±16.3 Mol/L, P<0.05), but the difference was not signicant in those with thrombosis (20.9±13.2 vs. 29.5±12.7 Mol/L, P=0.18).
Conclusion: Hyperhomocysteinaemia may be an independent risk factor for vascular thrombosis in patients with BD. This is
the rst study showing a negative correlation between HLA-B51 and plasma homocysteine level.
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Introduction

B

ehcet’s disease (BD) is a multi-system inammatory disorder of unknown etiology. Vascular
thrombosis is one of the hallmarks of this disease,1
and may be seen in 8.3% of Iranian patients2 and in 7
to 38% of BD patients in other parts of the world.3,4
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It may occur both in veins and arteries, but venous
involvement is much more common including more
than 90% of cases,5 especially in deep or supercial
veins of the lower extremities.2,6 Thrombosis may
be a poor prognostic sign in BD when major vessels
are involved.5,7
The exact mechanism of this hypercoagulability
state is not known. However, it may be due to both
coagulation disorders and endothelial cell injuries.4
Although the primary reason for clot formation
seems to reside in the inammatory process in the
arterial wall, various coagulation disorders were reported in patients with BD.8 Risk factors include protein C or S deciency,9–12 decreased anti-thrombin III
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level,10 presence of anti-phospholipid antibodies,13–15
increased thrombomodulin,4,16 mutation of factor V
Leiden gene,6,17 dyslipidemia (particularly hypertriglyceridemia),18 and an increased serum homocysteine level.19–22
Homocysteine is an intermediate amino acid formed
during the conversion of methionine to cysteine. It
has been suggested as a correctable risk factor for
vascular disorders due to its probable mechanisms
to induce thrombosis.21,23 These mechanisms include
acceleration in low density lipoprotein oxidation,24
antagonistic effects to nitric oxide as a vasodilating
agent,25 decreased circulation due to vasodilatation
defects, platelet activation,26 and pro-inammatory
response via IL-8 induction.23
The aim of this study was to nd the possible role of
plasma homocysteine level as a contributing risk factor
in venous and arterial thrombosis in patients with BD.
Patients and Methods
This case control study was done in patients with
BD attending the Behcet’s Disease Outpatient Clinic
(Rheumatology Research Center, Shariati Hospital)
during an 18 month period. All with a positive past
history of vascular thrombosis (at least earlier than
six months before referral) were included as the rst
patient group by consecutive sampling. The conrming diagnostic procedures were either Doppler sonography or angiography (conventional in earlier, and CT
or MR angiography in recent years). For each case
another BD patient without thrombosis was included
on the same day in the same clinic. All patients fullled the International Study Group Criteria for Behcet’s Disease.27 The exclusion criteria for these patients were: the consumption of methotrexate, folic
acid, or B12; malnutrition or body mass index (BMI)

less than 19; alcohol consumption, presence of chronic diseases such as diabetes mellitus, renal failure,
cardiovascular diseases, thyroid dysfunction, viral
hepatitis, psoriasis, cancers, inammatory bowel disease (IBD), and other rheumatic diseases. Control selection was by consecutive sampling among age and
sex matched healthy blood donors from the Iranian
Blood Transfusion Organization.
Plasma homocysteine levels were determined by
enzyme immunoassay (Axis® Homocysteine EIA,
IBL-Hamburg, Germany) in all. This was done on
10 mL of the whole blood sample, drawn from a peripheral vein using a 25 gauge needle, after a 12-hour
fast. The blood samples were collected in two ethylene diamine tetra acetate (EDTA) containing tubes
(one as backup) and kept on ice in order to prevent
false elevation due to homocysteine leakage from
erythrocytes. They were centrifuged within one hour
after sampling. A plasma homocysteine level in the
range of 5 – 15 Mol/L was considered normal by
this method. Different clinical and laboratory characteristics of the disease were determined in patients
with BD.
Statistics
Comparisons were done by ANOVA test for continuous variables and between three groups (such as age
and homocysteine level), and by Chi square test for
discrete variables and between two groups. Correlation analysis was performed by the Pearson correlation test. A standard deviation (SD) for the means and
a condence interval at 95% (CI) was calculated for
each item. P values of less than 0.05 were considered
to be signicant.
Ethics
The study protocol had been approved by the Eth-

Table 1. Comparison of demographic characteristics and homocysteine level between three study groups
Behcet’s disease
with thrombosis

Behcet’s disease
without thrombosis

Control
patients

P-value
(ANOVA)

47

49

49

—

33/14

25/24

38/11

<0.05

42.4±10.9

38.3±9.6

39.7±11.4

>0.18

24.2±13.2

5.9±7

9.9±6.7

<0.0001

Patients number
Male/female ratio
Mean age* (SD)

†

‡

Homocysteine level (SD)
*Years ; †Standard deviation ; ‡PMol/L
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Table 2. Comparison of clinical characteristics between two groups of Behcet’s disease patients (with and without thrombosis)

Patients number
Oral aphthosis*
Genital aphthosis*
Skin lesions*
Ocular lesions*
Joint involvement*
CNS involvement*
*Percentage

With thrombosis

Without thrombosis

P-value

47
95.3
76.7
72.1
32.6
34.9
14

49
98
67.3
65.3
59.2
30.6
0

—
0.60
0.99
0.49
<0.02
0.19
0.009

Table 3. Comparison of laboratory results between two groups of Behcet’s disease patients (with and without thrombosis)
With thrombosis
47
46.5
48.8
44.2
18.6
4.7

Patients number
High ESR*
Positive pathergy test*
HLA-B5*
HLA-B51*
HLA-B27*
* Percentage

ic’s Committee of Tehran University of Medical Sciences, and a written informed consent was obtained
from each participant.
Results
Forty-seven BD patients with thrombosis and 49
without thrombosis were enrolled. The control group
included 49 healthy blood donors. Table 1 shows the
demographic characteristics and homocysteine levels
in these three groups. The one-way ANOVA test
showed no signicant difference between the three
groups in the mean age (P>0.18), while the difference
was signicant for sex (P<0.05). While post hoc
analysis showed the difference was not signicant in
the sex ratio between BD patients with thrombosis

Without thrombosis
49
51
59.2
57.1
22.4
8.2

P-value
—
0.19
0.29
0.18
0.31
0.68

and the two other groups (P>0.09), whereas it was
signicant when comparing the BD group without
thrombosis and control group (P<0.004).
The mean plasma homocysteine level was signicantly higher in BD patients in comparison to healthy
controls (14.9±13.9 versus 9.9±6.7 Mol/L, P<0.02).
The difference was also signicant when comparing the subgroups of BD patients with thrombosis to
healthy controls (24.2±13.2 versus 9.9±6.7 Mol/L,
P<0.001). The mean plasma homocysteine level was
signicantly lower in the subgroup of BD patients
without thrombosis than in those with thrombosis
(P<0.001) while non-signicantly lower than healthy
controls (P=0.09), (Table 1).
In BD patients, the homocysteine level was signicantly higher in males (17.3±14.4 Mol/L) than in fe-

Table 4. Comparison of the mean plasma homocysteine levels in 92 patients with Behcet’s disease according
to different disease characteristics
Disease characteristics

Positive

Negative

P-value

Number

Homocysteine level*

Number

Homocysteine level*

Skin lesions

43

12.2±13.3

49

16.4±14.1

0.16

Ocular lesions

63

14.5±13.5

29

14.3±14.6

0.42

Joint involvement

30

14.5±13.6

62

14.4±14.0

0.67

CNS involvement

6

20.6±12.8

86

14.0±13.8

0.87

High ESR

45

13.4±14.4

47

15.4±13.2

0.90

Positive pathergy test

50

14.2±13.9

40

15.2±14.1

0.88

HLA-B5

47

13.4±13.7

35

17.0±14.8

0.25

HLA-B51

19

11.6±12.1

11

21.7±16.3

0.004

HLA-B27

6

15.8±16.8

66

15.4±14.4

0.64

*Mean±standard deviation, PMol/L
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males (11.1±12.4 Mol/L) at P<0.04, but the difference was not signicant between males and females
with thrombosis (25.1±13.7 Mol/L in males versus
22±12.1 Mol/L in females, P=0.46).
The involved vessels were deep vein thrombosis in
38 patients, supercial phlebitis in four, cavernous
sinus and superior vena cava each in one patient. Abdominal aortal thrombosis was seen in three cases;
one with aneurysm and one with dissection and embolism.
The frequency of different organ involvements was
generally higher in patients with thrombosis, but this
difference was statistically signicant only in the
case of CNS involvement (P=0.009, Table 2). The
frequency of ocular lesions was signicantly lower
in those with thrombosis (P<0.02). Laboratory tests
including ESR, HLA-B5, HLA-B51 or HLA-B27
and pathergy tests were not different between the two
groups (Table 3).
We have found no correlation between the plasma
homocysteine level and any organ involvement other
than thrombosis. There was also no correlation between the plasma homocysteine level and high ESR,
positive pathergy test, HLA-B5 or HLA-B27. The
comparisons, done for each subgroup separately with
their P values are shown in Table 4.
The mean plasma homocysteine level was signicantly lower in HLA-B51 positive BD patients
(11.6±12.1 Mol/L) than in HLA-B51 negative cases
(21.7±16.3 Mol/L) with P=0.004. However, this
difference was not signicant in those with thrombosis (20.9±13.2 Mol/L in HLA-B51 positive patients
versus 29.5±12.7 Mol/L in HLA-B51 negative patients, P=0.18).
Discussion
In our study higher levels of homocysteine in Iranian BD patients were found compared to healthy
controls. This is in concordance with several reports
on Turkish patients with BD.19–22,24–26,28 An increased
plasma homocysteine level was shown to be associated with a tendency to induce thrombosis both by
endothelial damage and activation of the clotting
cascade.29,30 This role of the contribution of elevated
serum homocysteine levels to thrombosis in BD was
suggested by Ates et al. in 45 Turkish BD patients (16
with vascular involvement) with signicantly higher
levels in patients with vascular involvement than in

those with mucocutaneous involvement (P<0.01).22
No association was found in 79 BD patients from
eastern Spain (23 with thrombosis) by Ricart et al.31
Iranian BD patients in our study, as with the Turkish cases, showed signicantly higher homocysteine
levels in those with thrombosis, while homocysteine
levels were comparable in healthy controls and BD
patients without thrombosis.
Although higher levels seen in male patients might
explain the higher incidence of thrombosis in men, no
sex difference in homocysteine levels was shown in
those with thrombosis in our study. This was the same
as previously seen in Turkish patients in whom male
sex was not independently associated with thrombosis in multiple regression analysis.22
As expected, there was no correlation between the
plasma homocysteine level and any organ involvement other than thrombosis (Table 4). The lower frequency of ocular lesions in BD patients with thrombosis was in contradiction with our previous reports
on vascular involvement in BD.2 Sarican et al. assumed homocysteine to be a risk factor and a marker
for activation of BD.28 We have not checked this possible relation with disease activity in our patients.
Looking for a genetic basis for the hyperhomocysteinemia and thrombosis in BD, Canataroglu et al.
found a similar distribution for the methylenetetrahydrofolate reductase (MTHFR) gene C677T mutation
in BD patients and controls despite higher plasma homocysteine levels in BD patients with thrombosis.21
While den Heijer et al. showed a 20% increased risk
for vascular thrombosis with MTHFR gene C677T
mutation in BD patients.32 We are currently checking this mutation in our patients and data will be presented later.
We have noticed a possible negative association
between HLA-B51 and homocysteine levels in this
study. To the best of our knowledge, this is the rst
study showing a negative correlation between HLAB51 and plasma homocysteine levels. We have determined HLA-B51 only in less than one-third of BD
patients and none of the controls in this study. Due
to this bias and, as there was no correlation between
HLA-B51 and thrombosis both in this study and previous reports in Iranian patients with BD,33 this has
suggested that the potential negative contribution of
HLA-B51 to induce thrombosis in BD patients needs
further evaluation. Further studies are needed both in
the normal population and in a higher number of BD
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patients.
In conclusion, plasma homocysteine levels may
be an independent risk factor for venous or arterial
thrombosis in Iranian patients with BD. Further prospective studies are needed before we can recommend plasma homocysteine measurement in new BD
cases in order to determine who are likely to develop
major thrombotic events.
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