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ABSTRACT 

Objective: Ventricular arrhythmia and sudden cardiac death are more frequently in Behçet’s disease (BD) patients than 
normal population. Therefore in this study it was aimed to find out relationship among QT dispersion, Behçet’s disease and 
biochemical parameters related with disease. 

Material and Method: The study consisted of 35 patients which diagnosed Behçet’s disease (BD) according to international 
diagnose criteria and 47 healthy controls which were matched with regard to age and gender. 12-channel surface 
electrocardiography (ECG) was performed to all participants. QT distances, corrected QT (QTc) distances which is calculated 
by using Bazett formula were calculated. The longest QT, and the shortest QT, the longest QTc, the shortest QTc were found 
in the ECG. Afterwards QTd and QTcd were calculated. Blood samples were taken from participants after 12 hours fasting. 

Findings: The groups were compared in terms of the longest QT-QTc, the shortest QT-QTc, QTd, QTcd. It was seen that there 
was meaningful difference in terms of the longest QT and QTc (respectively p; 0.004; 0.018). Mean platelet volume (MPV) and 
albumin were higher in control group while erythrocyte sedimentation rate (ESR) was higher in BH group (respectively p; 
0.000; 0,000; 0,002).  Additionally there was negative correlation among the longest QT-QTc and ESR, albumin, but there was 
established positive correlation between the longest QT -QTc and MPV.  Statistical results were presented in table 2-3-4. 

Conclusion: Consequently in this study, it was established that the longest QT and QTc was increased and there was 
relationship between biochemical parameters and the longest QT-QTc. 
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ÖZ 

Amaç: Multisistemik vaskülit ile karakterize olan Behçet Hastalığı’nda (BH) ventriküler aritmi ve ani kardiyak ölüm sıklığı 
normal popülasyona göre daha sık olması nedeni ile bu çalışmada QT dispersiyonu (QTd) ile BH ve hastalık ile ilişkili 
biyokimyasal parametreler arasındaki ilişkinin ortaya konulması amaçlanmıştır. 

Materyal ve metot: Çalışmaya uluslararası sınıflandırma kriterlerine uygun olarak BH tanısı konulmuş 35 hasta ile yaş ve 
cinsiyet açısından benzer 47 sağlıklı kontrol olgu dahil edildi. Tüm katılımcıların 12 derivasyonlu yüzey EKG’si çekilerek kalp 
hızı ve QT mesafeleri ölçüldü. Ardından düzeltilmiş QT (QTc) Bazzet formülü ile hesaplandı. Tüm derivasyonlardaki en küçük 
QT ve QTc mesafesi ile en büyük QT ve QTc mesafesi arasındaki fark alınarak QTd, QTcd hesaplandı.12 saatlik açlık sonrası 
kan testleri yapılarak kaydedildi. 

Bulgular: Gruplar en uzun QT ve QTc, en kısa QT ve QTc, QTd, QTcd değerleri açısından karşılaştırıldı. En uzun QT ve QTc’ de 
istatistiksel olarak fark oluştuğu görüldü (p=0,004, 0,018). Eritrosit sedimantasyon hızı (ESH) Behçet’li grupta kontrol grubuna 
göre yüksek iken; MPV ve albumin kontrol grubunda daha yüksek ölçüldü ve gruplar arasında anlamlı fark oluştu (p=0,002; 
0,000; 0,000). Ayrıca en uzun QT ve QTc ile ESH ve albumin arasında negatif korelasyon olduğu; ortalama trombosit hacmi 
(MPV) ile pozitif korelasyon olduğu saptandı. İstatistiksel veriler Tablo 2-3-4‘te sunuldu. 

Sonuç: Bu çalışmada BH’de en uzun QT ve QTc’nin uzadığı ve hastalık ile ilişkili diğer biyokimyasal parametrelerle arasında 
korelasyon olduğu tespit edilmiştir. 

Anahtar kelimeler: Behçet hastalığı, QT mesafesi, aritmi 
 

 

INTRODUCTION 

Behçet’s disease, which was firstly diagnosed by Hulusi 
Behçet is a chronic multisystemic vasculitis that courses with 
remission and attacks [1]. The most common findings are 
eye involvement, recurrent mouth and genital ulcers. In 
addition, the disease can affect cardiovascular, 
gastrointestinal, respiratory, urinary and nervous systems 
[2,3]. 

Cardiovascular involvement in Behçet’s disease is associated 
with a poor prognosis. Vasculitis underlying of disease 
affects every type of artery and vein [4]. The arterial 
involvement is seen more frequently than venous 
involvement; moreover it causes worse results. Aortic 
aneurysm, aortic dissection, pulmonary embolism, 
cardiomyopathy which evolves secondary to Behçet’s 
disease can cause sudden death [5,6]. 

QT interval represents electrical depolarization and 
repolarization of the ventricles. The QT interval gives 
electrical activation of ventricle recovery time which match 
each derivation. The QT interval varies according to heart 
rate, age and gender. It can be recalculated according to 
heart rate. It is called corrected QT (QTc). The QTc can be 
calculated by using Bazett formula (QTc= QT (sec)/√RR(sec)). 
Upper limit of QTc for male is 440 millisecond(msec) and for 
women is 460 msec [7,8]. Difference between the longest 
and the shortest QT or QTc defined as QT dispersion (QTd or 

QTcd). Increasing in QTd or QTcd can be a sign of ventricular 
arrhythmias. In Behçet’s patients, ventricular arrhythmia and 
sudden cardiac death are more frequently than normal 
individuals [3]. 

MATERIAL AND METHOD 

Study was done between January 2014 and December 2015. 
Participants were informed about the study and they 
approved attending to study. The study was approved by 
local ethical committee. The participants were selected from 
the patients who applied to cardiology and dermatology 
outpatient clinic because of various reasons. The study 
consisted of 35 patients which diagnosed Behçet’s disease 
(BD) according to international diagnose criteria and 47 
healthy controls which were matched with regard to age 
and gender (5). Younger than 18 years patients, with chronic 
disease except for BD (diabetes mellitus, malignity, 
cerebrovascular disease, cardiovascular disease, infectious 
disease, liver and renal failure, dyslipidemia), obeses and 
antiarrhythmic drugs users were excluded from the study. 

Diameters of left and right heart chambers, ejection fraction 
(EF) were recorded by using 2.5 Mhz transducer of Vivid-3 
echocardiography machine. Participants who had moderate 
and severe valvular heart disease, pulmonary arterial 
hypertension, EF<55% were excluded. Then exercise stress 
test was done for investigating ischemia and the 
participants whose test was negative were accepted to 
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study. Age, gender, disease duration of all participants were 
recorded. 

Blood samples were taken from participants after 12 hours 
fasting. Hemogram was studied by using Beckman Coulter 
LH 750 autoanalyser; blood glucose and lipid parameters, 
insulin, albumin levels were studied by using Beckman 
Coulter DXI 800 autoanalyser. Homeostatic Model 
Assessment – Insulin Resistance (HOMA-IR) which is 
indicator of insulin resistance was calculated by the 
following formula; HOMA-IR= Fasting glucose (mg/dL) X 
Fasting insulin (uIU/mL)/405. The HOMA-IR ≤2.5 mg/dL was 
accepted normal whereas HOMA-IR >2.5 mg/dL were 
accepted as insulin resistance. So, participants whose 
HOMA-IR levels were higher than 2.5 mg/dL were excluded 
from study. 

12-channel surface electrocardiography (ECG) was 
performed to all participants and the longest and the 
shortest QT were found in the ECG. Then, the longest and 
the shortest QTc were calculated by using the Bazett 
formula. Finally, QTd and QTc were calculated and were 
recorded. 

Statistical Analysis 

SPSS V. 17.0 pocket program was used in statistical 
assessment of data (SPSS Inc, Chicago, Illinois, USA). 
Categorical variables were summarized as number and per 
cent whereas continuous variables were summarized as 
mean standard deviation. Kolmogorov–Smirnov test was 
used to determine normal distributed data. Non-parametric 
data were compared with ki-square (χ²) or Mann Whitney U 
test whereas normal distributed data were compared with 
Student t test. Spearman correlation analysis was used in 
assessment of relationship between two continuous 
variables. p<0.05 was our level of statistical significance. 

Findings 

The study consisted of 82 participants. There were 35 
(42.7%) Behçet’s patients and 47 (57.3%) controls in the 
study. Control groups consisted of 25 men (53.2%) and 22 
women (46.8%) while there was 15 men (42.9%) and 20 
(57.1%) in the BD group. Mean age of groups were in BD 
group 36.23±10.1 years and in control group 39.02± 3.8 
years. There was no significant difference between groups in 
terms of age and gender (respectively p value 0.354; 0.128). 

Disease duration of BD group was 9.14± 5.9 years (min-max 
1-20). All of patients with BD were in remission. 26 patients 
(74%) were used colchicum, 6 patients (17%) were used 
azothiopurin and 3 (8%) patients were not use medication in 
patients with BD. Twelve patients with BD and 7 participants 

in controls group smoked and there was no difference 
between groups in point of smoking status. Results were 
summarized in Table 1. 

The groups were compared in view of biochemical 
parameters and hemogram results. Erythrocyte 
Sedimentation Rate (ESR) was higher In BD group than 
control group (p=0.002). Albumin levels and mean platelet 
volume (MPV) were higher in control group than BD group 
(respectively p values; 0.000; 0.000). There was no statistical 
difference when groups were compared with regard to 
other biochemical parameters and hemogram results 
(p>0.05). 

The results were summed up in Table 2. 

Table 1. General characteristics of participants 

 
Patients with 

BD (n=35) 
Controls 

(n=47) 
p 

Age (years) 36.23±10.1 39.02±3.8 0.354 

Gender 
F :20 
M:15 

F :22 
M: 25 

0.128 

Smoking 12 17 0.251 

Disease duration (years) 9.15±5.18 - - 
Colchicine 26 - - 

Azathioprine 6 - - 

No any medication 3 - - 
p: When p<0.005 was, it was accepted meaningful as statistically. 
BD; Behçet’s disease 



  Ortadoğu Tıp Dergisi / Ortadogu Medical Journal 

 
ORTADOGU MEDICAL JOURNAL 2019; 11(4): 372-377  375 

Echocardiographic results of the groups were compared and 
there was no statistical difference between groups in point 
of ejection fractions (EF), left heart chambers. The results 
were shown in Table 2. 

The groups were compared in terms of the longest QT, the 
shortest QT, QTd, the longest QTc, the shortest QTc, QTcd. 
Results of BD group were respectively 400.71 msec, 360 
msec, 39.29 msec, 445.57 msec, 399.07 msec, 46.21 msec. 
Results of control group were respectively 374.67 msec, 
386.53 msec, 36 msec, 428,07 msec, 386.53 msec, 41.53 
msec. When statistical analysis was done there was only the 
longest QT and QTc meaningful difference. The results were 
summed up in Table 3. 

MPV, albumin, ESR, the longest QT and QTc were compared 
with Spearman correlation test. 

There was a negative correlation among the longest QT and 
albumin, ESR whereas there was a positive correlation 
between the longest QT and MPV. Similar results were 
obtained with Qtc. The results were summarized in Table 4. 

DISCUSSION 

Behçet’s Disease can affect every size arteries and veins. 
Percentage of vascular involvement changes in different 
studies among 1-38%. Endothelial dysfunction which occurs 
in BD because of perivascular cellular infiltration and 
immune mediated vasculitis, may result with leaning to 
thrombosis, stenosis and aneurysm. In BD heart rate 
variability may be impaired because of increasing in QTd. 
Therefore, ventricular arrhythmia is more frequent and risk 
of cardiac death is increased [5,6]. Dispersion of ventricular 
repolarization is accepted as a possible pieces of serious 
ventricular arrhythmias. In this study, it was revealed that the 
longest QT, the longest QTc, the shortest QT, the shortest 
QTc, QTd and QTc were longer in BD group than control 
group however, the longest QT and QTc were solely 
significantly difference. 

In a study, QT dispersion was evaluated using 12-channel 
ECG in BD and it was revealed that QTc was longer in BD 
group than healthy controls. Furthermore it was determined 
that frequency of ventricular arrhythmia was increased in 
this study [8]. In a study done by Day et al. was revealed that 
ventricular tachycardia increased in long QT syndrome 
patients [9]. Clinical situations such as hypertrophic 
cardiomyopathy, myocardial infarct, electrolyte imbalance, 
heart failure, valvular heart disease cause sudden death 
because of life-threatening arrhythmias. In many studies it 
was revealed that there was relationship between sudden 
death and increased QTd [10-14]. It was thought that the 
increasing in risk of dysrhythmia was due to loss of 
ventricular homogeneity in myocardial repolarization. 
Therefore, QTd has been used in various cardiac pathologies 
to determine fatal arrhythmia risk [15]. 

Insulin resistance is decrease in insulin activity that is 
regulates blood glucose level according to the body’s need. 

Table 2. Biochemical parameters in patients with Behçet’s disease 
and controls 

 
BD group 

n=35 
Mean±SD 

Control group 
n=47 

Mean±SD 
p* 

Albumin (g/dL) 3.9±0.7 4.5±0.3 0.000 
Total cholestrol (mg/dL) 189.3±25.1 197.2±36.1 0.249 

LDL (mg/dL) 113.3±22.5 115.1±33.5 0.770 
HDL (mg/dL) 53.3±14.1 50.9±15.4 0.460 

Triglycerid (mg/dL) 130.1±36.8 157.7±86.7 0.054 

MPV (fL) 8.2±0.5 9.9±1 0.000 
CRP (mg/dL) 0.8±1.3 0.4±0.2 0.071 
ESH (mm/h) 15.3±9.5 10±3.2 0.002 

Fasting blood glucose 
(mg/dL) 

94.94±7.12 92.23±7.35 0.099 

Insulin (uIU/mL) 8.52±3.32 10.65±8.91 0.182 
HOMA-IR 1.29±0.5 1.32±0.5 0.749 

EF(%) 60.3±3 60.72±5.07 0.526 
LVEDD (cm) 4.38±0.64 4.57±0.39 0.207 
LVESD (cm) 3.39±0.46 3.57±0.37 0.961 

LA (cm) 3.42±0.33 351±0.27 0.536 
*Student t test was used in comparison of groups. 
p: When p<0.005 was, it was accepted meaningful as statistically. 
cm: Centimeter; dL: deciliter; fL: femtoliter; g: gram; h: hour; mg: miligram;mL: 
mililiter; mm: milimeter; LDL: Low density lipoprotein; HDL: High density 
lipoprotein; ESH: Erythrocyte sedimentation rate; CRP: C reactive protein 
MPV: Mean platelet volüm; SD: Standart deviation; HOMA-IR: Homeostatic Model 
Assessment – İnsulinResistance; EF: Ejection fraction; LVEDD: Left ventricle end-
diastolic diameter; LVESD: Left ventricle end systolic diameter 

Table 3. QT duration of the groups 

 
BD group 

(n=35) 
Control group 

(n=47) 
p 

The longest QT (msec) 400.71±22.34 374.67±21.996 0.004 
The shortest QT (msec) 360±28.28 338.67±28.75 0.054 

QTd(msec) 39.29±12.68 36±17.23 0.56 

The longest QTc (msec) 445.57±20.59 428.07±16.68 0.018 
The shortest QTc(msec) 399.07±20.35 386.53±19.27 0.1 

QTcd (msec) 46.21±18.78 41.53±20.42 0.52 
msec: milisecond; QTd: QT dispersion; QTc: Corrected QT; Qtcd: Corrected QT 
dispersion 
p: When p<0.005 was, it was accepted meaningful as statistically. 

Table 4. Spearman correlation analysis 

 
The longest 

QT 
The longest 

QTc 
Sedimentation MPV Albumin 

The longest 
QT 

1 0.328 -0.376 0.399 -0.102 

The longest 
QTc 

0.328 1 -0.159 0.536 -0.023 

QTc: Corrected QT; MPV: Mean platelet volume 
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This pathological situation occurs after complex interaction 
between inflammation and metabolic mediators [16]. In 
some studies, it was revealed that HOMA-IR level was higher 
in BD group than control group [17-19]. Doğan et al. 
investigated preptin and amylin levels in patients with 
psoriasis, Behçet’s disease and healthy controls. There was 
no significant difference between the BD group and the 
control group while the HOMA-IR was lower in the psoriasis 
group than controls [20]. In this study, it was realized that 
there was no difference between the groups when 
compared in point of HOMA-IR. 

Evaluating the patients with Behçet’s disease in terms of 
mean platelet volume (MPV), there were conflicting results 
in the literature. In this study, it was found that MPV was 
lower in BD group than control group. This finding was 
similar to the result of the study of Lee et al. [21]. In an other 
study neuthrophil /lymphocyte ratio, platelet/lymphocyte 
ratio and MPV was investigated in BD group and healthy 
controls. They found that there was no meaningful 
difference between groups [22]. Açıkgöz et al. found in their 
study that MPV was higher in BD patients than controls [23].  

Behçet’s disease is chronic inflammatory disease. Therefore 
there were some studies in which high CRP and ESR levels 
were calculated [24]. In this study, ESR and albumin levels 
were high in BD group. However, there was no meaningful 
difference between groups in point of CRP and that was 
similar with another study conducted by Özşeker et al. [25]. 

The longest QT, the longest QTc, sedimentation, albumin 
were compared with Spearman correlation analysis. There 
was positive correlation between the longest QTc and the 
longest QTc, MPV while there was negative correlation with 
sedimentation and albumin. The longest QT, the longest 
QTc, sedimentation, albumin were compared with 
Spearman correlation analysis (Table 4). 

Consequently in this study, The longest QT and QTc, the 
shortest QT and QTc, QTd, QTc were longer in BD group but 
only there was meaningful difference in point of the longest 
QT-QTc. In this group of patients, it might be concluded that 
fatal arrhythmias can be seen more frequently than healthy 
controls. 

Limitation 

In our study patients with BD did not apply to outpatients 
clinic because of any complains. They applied to our hospital 
for routine control. 32 patients used antiinflammatory and 
immunosuppressive medications. The advanced studies 
which will be made in active phase of disease will contribute 
to explain relationship between disease and QT dispersion. 
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