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Abstract. – BACKGROUND: A relapsing
systemic inflammatory process is a well-known
feature of Behcetʼs disease. Because systemic
inflammation and dyslipidemia are involved in
the pathogenesis of atherosclerosis, Behcetʼs
disease may play a part in the development of
atherosclerosis. Lipid profile in Behcetʼs dis-
ease and the development of atherosclerosis
remain to be controversial. In order to learn
more about this relationship, our study com-
pared blood lipid levels in healthy controls to
those in patients with Behcetʼs disease during
both their active and inactive stages.

PATIENTS AND METHODS: Between Decem-
ber 2010 and March 2012, this prospective, ob-
servational study was designed to evaluate three
groups The study included 91 Behcetʼs patients
(36 in active and 55 in inactive period) and 61
healthy control subjects matched for age, gen-
der, and body mass index. Data from lipid pro-
files included total cholesterol, triglyceride, low-
density lipoprotein, and high-density lipoprotein.
Acute phase reactants were also recorded, in-
cluding high sensitive C-reactive protein and ery-
throcyte sedimentation rate levels.

RESULTS: Total cholesterol, low density
lipoprotein, and high density lipoprotein choles-
terol levels of patients in active stage were signif-
icantly lower than those in inactive stage, while
total cholesterol and low density lipoprotein lev-
els were lower in the control group (p < 0.05).

CONCLUSIONS: Patients with Behcetʼs dis-
ease in the active period may be less suscepti-
ble to atherogenic events as compared with the
controls and those in the inactive period of the
disease.
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Introduction

Behcet’s disease (BD) is a multisystem disorder
characterized by a relapsing inflammatory process
of unknown etiology resulting in serious morbidity
or mortality1. Vascular complications have been
noted, such as deep vein thrombosis, arterial
thrombus formation, arterial aneurysm, and my-
ocardial infarction in about 20-35% of cases2,3.
Systemic inflammation is associated with the
pathogenesis of BD and may also have an effective
role in the development of atherosclerosis4. The
changes in lipid profile and atherosclerosis have al-
ready been demonstrated in many chronic inflam-
matory diseases5-8. Vascular and cardiac complica-
tions are brought about by atherosclerosis. The
findings suggestive of atherosclerosis have also
been noted in the long term follow-up of BD. Car-
diovascular disease seems to have a different
course in conditions, like systemic lupus erythe-
matosus (SLE) or rheumatoid arthritis (RA), in that
it may present lowering mortality rates with dis-
ease duration5,9. However, conflicting results were
gained from the studies of lipid profile and devel-
opment of atherosclerosis in patients with BD, and
the conclusions are still conflicting. We aimed to
compare blood lipid levels having a significant part
in the etiology of atherosclerosis, both in the pa-
tients with BD in the active and those in inactive
stage as well as the healthy control groups.

Patients and methods

The study group was comprised of the patients
attending to our Rheumatology, Internal Medi-
cine, and Dermatology Outpatient Departments.
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The study included 91 patients with BD (63
males, 28 females) (36 of whom in active stage,
55 in inactive stage according to the International
Study Group Criteria10 and 61 healthy controls
(34 males, 27 females) between December 2010
and March 2012. The control group was com-
posed of individuals matched with patients by
age, gender, and body mass index (BMI), and
none had any known disease or drug use.
The exclusion criteria were as follows: being on

the external treatment of colchicine and consuming
of any drug, alcohol, or tobacco, the history or
findings of systemic inflammatory disease, prima-
ry disorders of lipid metabolism, such as familial
hyper-lipidemias and hypo-lipidemias, any en-
docrinologic disease affecting lipid metabolism,
like hyper/hypothyroidism, obesity, diabetes melli-
tus, Cushing’s disease, or the presence of abnormal
liver and kidney functions tests. A rheumatologist
took the clinical history and performed a thorough
physical examination on each patient, and after-
wards, the patients were also routinely evaluated in
by specialists in dermatology, ophthalmology, vas-
cular surgery, neurology, as well as in radiology in
order to identify dermal, ocular, vascular lesions,
and nervous system involvement. The patients
showing no lesions for at least 30 days were re-
garded being in the inactive stage. Active disease
stage refers to the clinical symptoms such as skin,
oral, and genital lesions, uveitis, vasculitis, arthri-
tis, arthralgia, neurological involvement, or at least
two findings of erythema nodosum accompanied
by the increased erythrocyte sedimentation rate
(ESR) and/or increased high sensitive C-reactive
protein (hs-CRP) levels11.
Blood samples of all participants (both the pa-

tients and the controls) were collected in the morn-
ing, after an overnight fast of 12 hours. Serum was
collected and analyzed on the same day. Serum sta-
bility was tested and approved. Serum total choles-
terol (TC), high density lipoprotein (HDL), and
triglyceride (TG) levels were measured photomet-
rically with a Roche modular DP auto-analyzer.
Low density lipoprotein (LDL) levels were calcu-
lated using the Freidewald Formula [LDL = TC –
(HDL+TG/5)], valid only if TG levels did not ex-
ceed 400 mg/dL12. High sensitive C reactive pro-
tein levels were measured by a nephelometric
method on an image auto-analyzer. Erythrocyte
sedimentation rate was measured using Wester-
green’s method and expressed in mm/h. Height
and weight were measured, and BMI was calculat-
ed by the ratio of weight/height2 (kilograms per
square meter). Demographic and laboratory data

including age, gender, height, weight, BMI mea-
surement and TC, LDL, HDL, TG levels were
recorded. This study protocol was in accordance
with the declaration of Helsinki and was approved
by the Ethic Commitees of Haydarpasa Training
and Research Hospital. Written informed consent
was obtained from each participant before com-
mencement of the study.

Statistical Analysis

Statistical analyses were performed using the
SPSS 14.0 (SPSS Inc., Chicago, IL, USA) statis-
tical package. For multiple groups, we used the
Kruskal-Wallis test. Differences between the two
groups were evaluated by the Mann-Whitney U
test or χ2 test, whichever was appropriate. To in-
vestigate relationships among the variables, we
used Spearman’s rank correlation test; p < 0.05
was accepted as statistically significant.

Results

Table I shows age, gender, and BMI of the ac-
tive patients, inactive patients, and the controls.
There was no statistically significant difference
among the study groups for these three parame-
ters (p = 0.176; 0.154; 0.476, respectively).
TC levels of active stage patients were found

statistically and significantly lower as compared
to those of inactive stage patients (p < 0.001) and
the control group (p = 0.009). [No significant dif-
ference was determined between inactive stage
patents and the control group (p = 0.259)]. LDL
cholesterol levels of active stage patients were
significantly lower than those of the inactive
stage patients (p = 0.001) and the control group
(p = 0.032). There was no - significant difference
between inactive stage patients and the control
group (p = 0.134). HDL cholesterol levels of ac-
tive stage patients were found statistically and
significantly lower than those of inactive stage
patients and the control group (p = 0.011).
Patients with active BD had higher ESR and

CRP levels as well as lower TC and LDL levels
when compared to patients with inactive BD and
the control group. Patients with inactive BD had
higher ESR and CRP levels when compared to
the control group. TC, LDL, HDL, and TG levels
among inactive BD patients and controls were
not found significantly different. Table II shows
results of parameters of lipid metabolism, hs-
CRP, and ESR of active and inactive BD patients
and control groups.
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Discussion

Inflammation has a key role in the pathogene-
sis of a number of chronic inflammatory sys-
temic diseases (CISD), including psoriasis,
rheumatoid arthritis, systemic lupus erythemato-
sus and Crohn’s disease, and in the pathogenesis
of atherosclerosis as well. Blood lipid levels
were reported to be affected in chronic systemic
inflammatory diseases; consequently, the condi-
tion has been delineated to result in a severe ath-
erosclerotic ground, increasing cardiovascular
risk9,13. However, a limited number of studies and
paradoxical studies relate to this condition and its
relationship with BD patients14-16. Therefore, car-
diovascular risk and the development of athero-
sclerosis in patients with BD remain in dispute. It
also known that high blood lipid levels as well as
increased systemic inflammation may per se or
by an additive effect lead to the formation of ath-
erosclerosis17-20. Atherosclerosis is a progressive
disease usually associated with multiple cardio-
vascular risk factors, including dyslipidemia. The
development of atherosclerosis has been well
characterized by molecular and inflammatory
processes. LDL was shown to be modified by the

presence of free radicals, thus, being rapidly
phagocytosed by macrophages. The modification
process occurring in LDL levels has been consid-
ered to be a significant factor in the commence-
ment and development of atherosclerosis21.
No significant difference was found between

blood lipid levels of healthy individuals and
those of patients with Behcet’s disease in the ma-
jority of studies22,23. However, most of these stud-
ies were not appropriately designed, either due to
the limited number of patients or to the study de-
sign that did not differentiate between patients in
the active and those in inactive stages17,18. Fur-
thermore, a variety of studies included patients
with additional conditions, such as diabetes mel-
litus and patients receiving other type of thera-
pies, like corticosteroids, but without comprising
well-selected patient groups22,23. However, there
is only one study demonstrating that blood lipid
levels in patients with BD are higher as com-
pared to the blood lipid levels of healthy individ-
uals; it was carried out without taking account of
the medications received by the patient and the
active stage of the condition23.
In two studies investigating the risk of athero-

sclerosis in patients with BD, blood lipid levels

M (male), F (female), BMI (body mass index).

Parameter Active Inactive Controls p-value
patients patients

N 36 55 61
Gender (M/F) 27/9 36/19 34/27 0.154
Age, in years (range) 35.8 ± 9.1 38.3 ± 8.7 35.4 ± 8.7 0.176

(15-56) (15-59) (18-57)
BMI (kg/m2) 24.93 ± 2.72 25.62 ± 3.30 25.8 ± 3.95 0.476

Table I. Demographic characteristics of the two groups of patients with Behcet’s disease plus the controls.

LDL (low density lipoprotein), HDL (high density lipoprotein), ESR (erythrocyte sedimentation rate), hs-CRP (high sensitive
C reactive protein).
*Pa-i (Comparisons of active patients vs. inactive patients), ** Pa-c (Comparisons of active patients vs. controls), ***Pi-c
(Comparisons of inactive patients vs. controls).

Parameter Active Inactive
patients patients Controls *Pa-i **Pa-c ***Pi-c

Total cholesterol (mg/dl) 149 ± 33 179 ± 36 170 ± 39 <0.001 0.009 0.259
LDL cholesterol (mg/dl) 84 ± 32 110 ± 29 100 ± 34 0.001 0.032 0.134
HDL cholesterol (mg/dl) 41 ± 10 47 ± 11 44 ± 12 0.011 0.255 0.111
Triglyceride (mg/dl) 102 ± 48 112 ± 47 123 ± 63 0.249 0.115 0.688
hs-CRP (mg/dl) 4.05 ± 3.96 0.6 ± 0.6 0.43 ± 0.4 <0.001 <0.001 0.003
ESR (mm/hour) 46 ± 28 20 ± 18 11 ± 8 <0.001 <0.001 0.081

Table II. Comparisons of lipid profile and activation markers in the two groups of patients
with Behcet’s disease plus the control group.
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were not significantly different from the levels
found in the healthy population. Indeed, the ap-
pearance of coronary artery disease and acute
myocardial infarct were found to be lower than
expected5,14. Similar to these two studies, in the
patients with BD in active stage we found that
blood lipid levels were surprisingly low as a pro-
tector against atherosclerosis. Actually, excluding
patients receiving drugs that may show increased
levels of blood lipids (such as systemic corticos-
teroids) and those suffering from the conditions
such as diabetes mellitus (that may predispose
them to atherosclerosis), we assumed that the
low levels of blood lipids in patients with BD
with active stage may be associated with in-
creased systemic inflammation in these patients
and the regular administration and use of large
doses of colchicine.
In another study where colchicine was consid-

ered to demonstrate the effect mentioned above,
cholesterol levels were higher in the healthy pop-
ulation as compared to those of the patients with
Familial Mediterranean Fever (FMF) receiving
colchicine. Thereby cholesterol levels, empha-
sized the anti-inflammatory and anti-atherogenic
effect of colchicine20. In another study examining
the relationship between blood lipid levels and
inflammation, the anti-atherogenic effect of
statin drugs not only lowered blood lipid levels,
but also lowered blood lipid levels by means of
an anti-inflammatory effect24,25. In a study of ath-
erosclerosis by Seyahi et al5 comprising 239 BD
patients and 156 healthy controls, atherosclerotic
plaques of the carotid and femoral arteries were
investigated and intima-media thickness was
measured. No difference was found between the
patients with BD and the healthy population.
However, in another study16, the carotid intima-
media thickness of patients with BD was found
to be less as compared to patients with SLE, an-
other chronic inflammatory disease.

Conclusions

Although the etiopathogenesis of the auto-in-
flammation in Behcet’s disease remains contro-
versial, this study gives new insight that the in-
flammation in BD may develop through a differ-
ent mechanism from that associated with other
rheumatic conditions. In the light of this fact,
lipid profile and the development of atheroscle-
rosis may also differ from inflammations ob-
served in other type of systemic conditions.
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