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Abstract
Introduction: Behcet’s disease (BD) is a chronic inflammatory and multisystem vasculitis. Cardiac involvement is on

e

of the major complications of BD. Cardiac involvement is sporadic in terms of its specific relationship to mortality.

How to identify and follow up on cardiac-related complications in BD patients has yet to be determined.

Aim: The aim of our study is to assess cardiovascular diseases in BD patients by measuring metabolic function and
copeptin levels and comparing these to a healthy control group. Knowing the specific metabolic functions that are
negatively affected by BD will help doctors determine which functions need to be more closely monitored in BD

patients. Our study is the first study in the available literature that evaluates copeptin in BD patients.

Material and methods: A control group of 58 healthy volunteers, including 32 females and 26 males (average age:
39.8 +10.3 years, range: 18-50 years), was formed to compare with 84 BD patients (average age: 40.5 +11 years,
range: 21-63 years), including 39 females and 45 males. Diastolic and systolic blood pressure, height, weight, body
mass index (BMI), and waistline were measured for both groups. All study patients were also given hemograms,
and fasting blood sugar (FBS), uric acid, lipid profile, insulin, C-reactive protein (CRP), and copeptin levels were

measured. An ELISA Kit was used to measure copeptin.

Results: FBS, CRP, and insulin levels were significantly higher in the patient group (p < 0.001, p = 0.004, and
p = 0.038, respectively). Patients who had had the disease for more than 10 years had higher BMIs, total cholesterol,
low-density lipoprotein (LDL) cholesterol, and triglyceride (TG) levels (p = 0.034, p = 0.004, p = 0.016, and p = 0.045,
respectively). Additionally, CRP levels were found to be higher in long-term patients and patients with active lesions.
Diastolic blood pressure and waist circumference were also higher in the BD group. Patients who had active lesions

had significantly higher diastolic blood pressure (p = 0.047). There were no statistically significant differences i
copeptin levels between BD and control groups.

n

Conclusions: Cardiovascular involvement rarely contributes to the high mortality rate of BD patients. There were

meaningful elevations in metabolic markers identified when BD and cardiovascular disease risk was assessed wit
metabolic parameters. The cardiac disease risk should be closely followed using metabolic functions, particularly i
long-term BD patients with vascular involvement.
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Introduction

h
n

tients are young adults, it might be assumed that BD
patients would be in the low-risk group for cardiovascu-

The incidence of Behcet’s disease (BD) is between lar disorders (CVD) [5]. Cardiac involvement is generally
1 and 70/100,000. It is most prevalent in Turkey and the  thought of as sporadic, yet it is one of the most serious

Middle East, Japan, Korea, and China [1-4]. As most pa-  complications of BD [5, 6]. Various cardiac manifestat
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such as myocardial infarction, pericarditis, valve prob-
lems, aneurisms, or congestive cardiac failure have been
reported. The nature, incidence, intensity, and manage-
ment of cardiac involvement have not yet been clearly
determined. Although many studies have been conduct-
ed on cardiac involvement and echo findings, there are
fewer studies that evaluate the risks of cardiac disorders
and the development of vascular damage in BD [6-8]. In
this study we try to find specific metabolic functions that
need to be monitored in BD patients.

Vascular inflammatory changes are the main chang-
es seen in BD. Neutrophil or monocyte infiltration occurs
around the blood vessels, and vascular inflammation
affects the arteries, arterioles, capillaries, venules, and
veins of different diameters. Chemotaxis, phagocytosis,
superoxide, lysosomal enzyme production of hyperactive
neutrophils, and increased CD11a and CD18 on the neu-
trophil walls have also been observed. Overreaction of
neutrophils may cause tissue damage. Proinflammatory
interleukin 1 (IL-1), IL-6, IL-8, and tumor necrosis factor o
(TNF-a) cytokines are increased in BD patients and are
related to the activity of the disease [3, 4, 9-13]. It is
thought that metabolic syndrome (MetS) develops due to
psoriasis, BD, and scleroderma patients even if coronary
disease does not develop [14, 15].

Arginine vasopressin (AVP) is a neurohormone se-
creted by neurohypophysis that maintains homeostasis
by reabsorbing water from the kidneys. Moreover, AVP
affects osmoregulation and causes vasoconstriction. AVP
plays a role in ACTH release, it affects glucose homeosta-
sis through hepatic gluconeogenesis and glycogenolysis
for lipid and glucose metabolisms. As extracellular glu-
cose levels increase, insulin and glucagon release is also
increased. Since AVP’s half-life in the plasma is short, the
C-terminal fragment of AVP’s precursor, copeptin, is used
to determine AVP levels [16].

Aim
The purpose of this study is to evaluate the CVD risk
in BD patients based on metabolic function and copeptin

levels. Moreover, the duration and activity of the disease
will be examined.

Material and methods

Eigthy-four BD patients aged between 21 and 63,
who sought treatment at the dermatology clinic of the
Haseki Education and Training hospital, between March
2016 and December 2016 were included in the study. The
International Study Group for Behcet’s Disease criteria
[17] were used to diagnose Behcet’s Disease. The control
group consisted of 58 healthy individuals of ages and
genders similar to the BD group. Individuals with coro-
nary artery disease, hypertension (HT) and diabetes mel-
litus (DM), renal failure, known valvular heart disorders,
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acute vascular involvement, malignity and additional
inflammatory diseases, and those with acute or chronic
infections were excluded from the study. Patients who
have had the disease for at least 6 months were included
in the study. Demographic characteristics of the BD and
control groups (name, age, and gender) were recorded.
The age when the disease first emerged, duration of the
disease, and the medications used were also record-
ed. No cardiac symptoms were observed in the history
of the patients or during the study. Arterial blood pres-
sure, height, weight, body mass index (BMI), and waist
circumference measurements were taken for both study
groups. Fasting blood sugar (FBS), insulin, lipid levels,
hemograms, CRP, and uric acid tests were measured in
the patient and control groups, and copeptin levels were
determined simultaneously after preserving the drawn
blood at —80°C. Serum copeptin levels (Human Copeptin
(CPP), ELISA Kit (Sunred Copeptin ELISA Kit, China) were
measured using the sandwich test method. All patients
were given informed consent forms, and the approval of
the local ethics board was obtained.

Statistical analysis

SPSS 15.0 for Windows was used for statistical anal-
ysis. Defining statistics are presented as numbers and
percentages for categorical variables, and they are shown
as average, standard deviation (SD), and median for
numeric variables. Comparison of numeric variables in
2 independent groups was carried out using the stu-
dent’s t-test when normal distribution was obtained
and the Mann-Whitney U test when normal distribution
was not obtained. The relationships between numeric
variables were examined using the Pearson correlation
analysis when parametric test conditions were met and
the Spearman correlation analysis when these condi-
tions were not met. Statistical a significance level was
assumed to be p < 0.05.

Results

The patients were between 21 and 63 years of age
(40.5 £11.1), and the average disease period was 10 +7.5
years (ranging between 1 and 40 years). The control group
was between 21 and 63 years of age (39.8 +10.3). There
were no statistically significant differences between the
average ages and gender proportions of the patient and
control groups. Fourty patients had had the disease for
fewer than 10 years, and 44 had had it for 10 or more
years (Table 1). While all of our patients used colchicine,
some used prednisolone (n = 8), cyclosporine (n = 3), sa-
licylate (n = 15), and azathioprine (n = 12). Four patients
did not use colchicine regularly even if they had had the
disease for more than 10 years. Eighteen patients in the
study had serious involvement such as uveitis, deep vein
thrombosis, and neuro-Behcet’s disease, and 53 patients
had active lesions. While there was no significant dif-
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Table 1. Demographic features of patient and control groups and comparison of DBP, SBP, disease severity and

duration
Parameter Behget group Control group P-value
n % n %
Gender:
Female 45 53.6 32 55.2 0.851
Male 39 46.4 26 44.8
Parameter Mean * SD Median Mean * SD Median P-value
orn (%)
Age 40.5 £11.1 41 39.8 £10.3 40 0.727
Initial age/age at onset 30.1 £11.0 29
Disease time [year]: 10.4 £7.5 10
<10 40 (47.6)
>10 44 (52.4)
Active lesion 53 (64.6)
Colchicine use [year]: 9.0 +6.1 9
<10 46 (54.7)
>10 38 (45.3)
Severe disease 18 (21.4)
SBP 115.7 £15.9 110 116.4 £18.5 120 0.250
DBP 74.9 £9.1 80 72.3 143 70 0.012
Height 164.4 £8.8 162 164.9 £13.5 164.5 0.376
Weight 72.5£12.3 71 72.2 £13.0 74 0.911
BMI 269 +4.5 26.1 26.9 +6.8 26.0 0.651
WC 91.8 £12.3 92 86.1 £12.1 87 0.007

DBP - diastolic blood pressure, SBP — systolic blood pressure, WC — waist circumference.

ference between the BD and control groups in terms of
height, weight, and BMI, diastolic blood pressure and
waist circumference averages were statistically signifi-
cantly higher in the patient group (p = 0.012, p = 0.007).

In addition to the high values of the laboratory pa-
rameters of FBS, insulin average, and CRP, the number
of BD patients with CRP above 5 was significantly higher
than in the control group (p < 0.001, p = 0.004, p = 0.038,
and p = 0.001). There was no statistically significant dif-
ference between the two groups in terms of uric acid,
lipid profile, hemograms, and copeptin values (Table 2).

Average BMI, cholesterol, low-density lipoprotein
(LDL) cholesterol, and triglycerides (TG) in patients who
had had the disease for more than 10 years were statis-
tically significantly higher than in patients who had had
BD for fewer than 10 years (p = 0.034, p = 0.004, p =
0.016, and p = 0.045) (Table 3). There was no statistical-
ly significant difference in terms of the other metabolic
parameters.
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The diastolic blood pressure of the patients with
active lesions was statistically significantly higher than
those without active lesions (p = 0.047) (Table 4).

The average FBS, uric acid, and triglyceride values
of the patients with CRP levels above 5 were statistical-
ly significantly higher, and their average HDL and WBC
were statistically significantly lower (p = 0.049,
p =0.002, p =0.026, p = 0.010, p = 0.044) (Table 5). The
average copeptin level was 22.98 ng/ml (interquartile
range: 1.45-22.98) in the patient group and 19.67 ng/ml
(0.31-19.98) in the control group. There were no statis-
tically significant differences between the patient and
control groups as to other study parameters.

Discussion

Behcet’s disease is a vasculitis that involves perivas-
cular tissue and blood vessel walls. It proceeds in recur-
rences and remissions. The oral mucosa, eyes, muscu-
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Table 2. Metabolic parameters and copeptin values of the patient and control groups

Parameter Patient Control P-value
Mean * SD or n (%) Median Mean * SD or n (%) Median
FBS 97.3+22.6 94 88.2 £14.0 89 < 0.001
Uric acid 49 +16 4.6 49413 4.8 0.635
Cholesterol 179.4 +40.3 179 186.4 £38.1 182 0.303
LDL 109.5 £32.0 109.5 115.6 £30.5 113 0.261
HDL 45.2 £10.9 45.5 48.6 £13.0 46.4 0.377
TG 124.4 £57.8 112.5 118.2 +67.8 110 0.295
CRP: 7.1%117 33 2.8+3.2 1.9 0.004
<5 53 (63.9) 51(87.9) 0.001
>5 30 (36.1) 7 (12.1)
Hgb 13.5+1.8 13.7 13.3 +2.0 134 0.585
Hct 40.1 +6.5 40.6 409 +7.3 39.8 0.427
PLT 251.9 +69.9 247.5 246,7 £59.8 252.5 0.954
WBC 7.9 £8.6 6.8 6.9 £1.7 6.71 0.878
Insulin 8.0 £5.1 6.7 6.6 3.8 5.83 0.038
Copeptin 5.04 £5.01 2.85 4.62 £5.12 2.62 0.083

FBS — fasting blood sugar, LDL — low-density lipoprotein cholesterol, HDL — high-density lipoprotein cholesterol, TG — triglycerides, Hgb — haemoglobin,

Hct — haematocrit, PLT — platelets, WBC — white blood cells.

loskeletal system, lungs, gastrointestinal system, blood
vessels, and neurologic system can be involved [1-4, 13].
Cardiovascular involvement has been reported in 7-46%
of the cases. The mortality rate if there is large vessel
involvement is around 20%. Thrombosis and vasculitis
with perivascular inflammation have been observed in
involved arteries during biopsies and autopsies [8]. Some
authors report that BD increases arterial hardness, and
they argue that inflammation affects the artery structure
and artery walls and increases the atherosclerotic pro-
cess [18, 19].

It is not yet clear which cardiac disorders will affect
BD patients and how these disorders should be moni-
tored [20]. One meta-analysis suggests that BD causes
diastolic dysfunction and congestive heart failure [8].
Thus, the disease needs to be closely monitored by cardi-
ologists when additional risks are present. Previous stud-
ies show that insulin resistance is higher in BD patients
compared to healthy individuals [21-24]. In our study,
FBS, insulin levels, and diastolic blood pressure were sta-
tistically significantly higher in the BD group than in the
control group. As the duration of the disease increased
in the patient group, higher BMI, cholesterol, LDL choles-
terol, triglycerides were observed in the patient group.
High uric acid levels were observed in addition to high
lipid levels in patients with high CRP levels. In Sahin
et al.’s study, while high levels of CRP were observed in
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BD patients, no differences were observed in terms of
cholesterol values and insulin [22].

Copeptin is used to indicate the severity and pro-
gression of the disease in cardiac failure. More recently,
copeptin was recognized as a good biomarker of MetS
[16, 25]. In several studies, copeptin was shown to be as-
sociated with insulin resistance, obesity, and metabolic
disturbances. Our study is the first study in the available
literature which evaluates copeptin in BD patients. The
fact that our study did not observe a statistically signifi-
cant elevation of copeptin between the two groups may
be due to the fact that patients with cardiovascular dis-
ease and acute vascular damage were excluded from our
study, so the participating patients had not yet reached
the level of cardiac failure.

Cardiac involvement in BD patients is reported spo-
radically, and so is for patients who do not use regular
treatment. One 65-year-old female patient developed
AMI and pulmonary oedema, and this case exhibited mi-
tral valve and aorta regurgitation in the echo, and aneu-
risms in the follow-up [20]. An 80-year-old male patient
reported coronary infarction, and a 12-year-old male pa-
tient reported acute myocardial infarction. The provided
explanation was that local coronary vasculitis increases
intimal fibrosis and causes coronary occlusion, leading to
acute coronary syndrome, acute myocardial infarction, or
unstable angina. It was argued that the disruption of mi-
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Table 3. Evaluation of the metabolic parameters of patients who had had the disease for more than 10 years and less

than 10 years

Parameter Disease time P-value
<10 >10
Mean SD Median Mean SD Median
Systolic blood pressure 116.8 15.1 115 114.7 16.6 110 0.464
Diastolic blood pressure 75.3 9.1 80 74.5 9.3 75 0.735
BMI 25.7 37 24.4 279 5.0 279 0.034
Waist circumference 89.9 121 88.5 93.6 12.4 93 0.166
FBS 97.6 303 92.5 97.0 12.5 94 0.249
Uric acid 4.7 1.4 4.5 5.0 1.8 4.7 0.301
Cholesterol 166.4 374 163 191.2 39.5 186.5 0.004
LDL 100.8 29.4 99 117.5 325 115 0.016
HDL 43.4 12.5 44.8 46.9 9.0 46.45 0.140
TG 114.9 60.3 100 133.1 54.6 120 0.045
CRP 8.9 15.4 29 5.4 6.3 3.26 0.715
Hgb 13.4 1.8 13.6 13.6 1.7 13.75 0.531
Hct 38.8 8.6 40.2 413 3.5 41 0.316
PLT 247.6 67.2 2455 255.8 729 248.5 0.400
WBC 9.3 12.3 7.1 6.6 1.6 6.5 0.054
Insulin 7.8 51 6.8 8.2 53 6.6 0.956
Copeptin 4.96 4.53 2.94 5.12 5.46 2.66 0.295

FBS — fasting blood sugar, LDL — low-density lipoprotein cholesterol, HDL — high-density lipoprotein cholesterol, TG — triglycerides, Hgb — haemoglobin,
Hct — haematocrit, PLT — platelets, WBC — white blood cells.

Table 4. Comparison of blood pressures of patients with active and inactive disease lesions

Blood pressure Active lesion P-value
No Yes
Mean SD Median Mean SD Median
Systolic 113.8 16.3 110 117.1 15.8 110 0.507
Diastolic 724 9.5 70 76.6 8.5 80 0.047

crovascular function causes coronary incidents [26-31].
When our study was taking place, a 31-year-old patient
who had not done any follow-up for 12 years was hospi-
talized with vena cava superior syndrome, and 2 patients
were hospitalized with deep ulcers after deep venous
thrombosis. These patients were excluded from our study
due to the presence of acute vascular disorders.

There are several studies that report various opinions
on ventricular function disruptions in BD patients. While
studies that report no symptomatic systolic function dis-
orders, or when right or left ventricle systolic function

Advances in Dermatology and Allergology 5, October / 2019

involvement exists, some studies report left ventricle di-
astolic function disorders. In line with these studies, dias-
tolic blood pressure was statistically higher in the patient
group, particularly in the long-term involvement group.
Our results contribute to the view that diastolic function
is involved in BD patients [8]. We believe that BD patients
with vasculitis and existing inflammation are in the high-
risk group for cardiac disorders and MetsS.

Low-level inflammation with proinflammatory cy-
tokines and insulin causes MetS [22]. BD is a chronic
inflammatory disease in which cytokines such as TNF-a,
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Table 5. Comparison of blood pressures, waist circumferences and metabolic parameters of patients with high and

normal CRP levels

Parameter CRP P-value
<5 >5
Mean SD Median Mean SD Median
Systolic blood pressure 116.1 16.4 110 115.0 15.3 110 0.843
Diastolic blood pressure 76.0 9.1 80 73.0 9.2 70 0.215
BMI 26.4 4.5 25.2 279 4.6 28.0 0.154
Waist circumference 90.9 111 92 94.0 13.8 94.5 0.267
FBS 93.7 10.3 92 103.4 34.8 97 0.049
Uric acid 4.5 11 4.4 5.6 20 5.2 0.002
HDL 47.4 10.1 46.7 41.1 11.3 42.35 0.010
TG 114.6 53.2 106 143.1 62.5 135 0.026
WBC 8.3 10.8 6.6 7.3 15 7.4 0.044

BMI —body mass index, FBS — fasting blood sugar, HDL — high-density lipoprotein cholesterol, TG — triglycerides, WBC — white blood cells.

IL-1, and IL-6 are involved. In a study in which BD and
MetS were evaluated, MetS was observed 2.67 times
more, and it was observed more frequently in the pa-
tient group over the age of 40. In this study, patients
with GIS and neurologic involvement were assessed to
have a high risk of MetS [31]. Patients who had had BD
for more than 10 years were considered to be at risk
in terms of metabolic functions, even when they were
under 40 years of age. These serious effects of BD are
more common in males. In female patients, hyperten-
sion and MetS are more common; increased physical
activity, and close monitoring for hyperlipidaemia, di-
abetes, and hypertension are recommended for these
patients [30]. There was no statistically significant dif-
ference in terms of serious vascular involvement and
metabolic function between male and female patients
in our study. The addition of metabolic function to this
vasculitic inflammation suggests that BD is a serious
cardiac risk.

Colchicine has been used for a long time to treat neu-
trophilic disorders such as BD, FMF, and gout [32, 33].
Colchicine suppresses the chemotactic activity of neu-
trophils, which in turn suppresses mucocutaneous and
vascular complications. The cardiovascular effects of the
drug are being investigated.

It has been shown that colchicine used in doses
between 0.5 mg and 2.5 mg for neutrophilic rheumato-
logic disorders cured pericarditis, myocardial ischemia,
and coronary occlusion. It reduces CRP to a level under
2 mg/d|, decreases myocardial damage, and maintains
atrial and ventricular impulse generation. Since all of
our patients used colchicine regularly and there were
no patients who had had the disease for a long period
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and who did not use colchicine, the groups could not be
compared. However, many case studies on BD patients
with cardiac involvement reported that these patients
benefit from immunosuppressive treatment and exhibit
a good prognosis [33]. Gasparyan et al. argue that col-
chicine has a protective effect against atherosclerosis
when low cholesterol levels are maintained [34].

Conlusions

BD is a disease in which the atherosclerotic process
is accelerated, which exhibits as chronic inflammation
and vasculitic findings in blood vessel walls. As BD pa-
tients are at risk of developing cardiovascular disorders,
we believe that these patients must be closely monitored
based on metabolic parameters for cardiovascular disor-
der. We believe that the early diagnosis and prevention of
cardiovascular disorders in BD patients require a multi-
disciplinary approach.
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