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Background: Behçet’s disease (BD) is a multisystemic vasculiti where cardiac involvement 
is not common. Previous studies have shown that the incidence of ventricular arrhythmia and 
sudden cardiac death (SCD) is higher in patients with BD than in the healthy population. 
Among various possible explanations, autonomic nervous system (ANS) dysfunction has 
been suggested. Few studies have evaluated ANS function in patients with BD, and the 
results obtained are controversial.
Objective: We aimed to assess cardiac autonomic function by heart rate variability (HRV) 
in patients with BD; to evaluate circadian changes in HRV; and to study the relationship 
between HRV parameters and disease parameters.
Methods: Thirty-six patients with Behçet’s disease (median age 42 years, 28 men) and 36 
age- and sex-matched healthy volunteers were included. HRV analyses were performed in the 
time and frequency domains for the entire 24-hour period and for the daytime and nighttime 
periods. BD activity was studied with Behcet’s disease current activity form (BDCAF).
Results: Patients with BD had significantly lower values of SDNN compared to controls. 
PNN50, RMSSD, and HF components mean values were significantly reduced in patients than 
in controls implying parasympathetic impairment. LF was comparable between the two groups, 
whereas LF/HF ratio was significantly higher in BD group. The circadian rhythm of HRV was 
preserved in patient group. There was no significant correlation of CRP or disease duration with 
HRV indices in Behçet’s subjects. BDCAF score was found to be negatively correlated with LF/ 
HF.
Conclusion: Patients with BD, despite no cardiovascular involvement, have reduced para-
sympathetic activity compared with controls. However, circadian rhythms of autonomic 
function were preserved. As known, there is strong evidence for the role of the ANS in 
the pathogenesis of ventricular arrhythmias. Thus, being a practical tool, HRV can be an 
interesting approach for the rhythmic follow-up of BD patients.
Keywords: Behcet’s disease, autonomic nervous system, heart rate variability, disease 
activity

Introduction
Behcet’s disease (BD) is a chronic, relapsing, multisystemic vasculitis of unknown 
aetiology.1 The disease usually starts around the third-fourth decade of life.2 BD is 
more frequent in populations along the ancient silk route extending from East Asia 
to countries in the Middle East and the Mediterranean.3

Previous studies have shown that ventricular arrhythmia incidence and sudden 
cardiac death (SCD) are higher in patients with BD than in the healthy 
population.4,5 It is well established that an impairment of the cardiac autonomic 
nervous system (ANS) under certain circumstances can precipitate or trigger life- 
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threatening ventricular arrhythmias.6 Although the exact 
cause of increased SCD in patients with BD is unknown, 
cardiac autonomic dysfunction may be one of the potential 
explanations.

The assessment of heart rate variability (HRV), which 
is the variability of normal sinus beat intervals, is widely 
used as a noninvasive method to assess the functioning of 
the autonomic nervous system and is a reliable method for 
detecting altered autonomic control of the heart and pre-
dicting any adverse outcomes, such as arrhythmias and 
sudden cardiac death.7 The impairment of the autonomic 
nervous system in patients with BD is still a matter of 
debate, although multiple approaches (including time- 
domain, frequency-domain heart rate variability, and 
heart rate turbulence variability analyses) have been used 
to ascertain ANS impairment.8

In the literature, there is scarcity of studies that have 
assessed ANS function in BD patients, with conflicting 
results and different degrees of involvement.8 The circa-
dian profile of heart variability has not been investigated in 
patients with BD.

Due to the controversial results of these studies and the 
absence of studies on HRV in BD patients in Tunisia, we 
aimed to assess cardiac autonomic function by heart rate 
variability in patients with BD and matched controls; to 
evaluate circadian changes in HRV; and to investigate the 
relationship of autonomic function parameters with activ-
ity disease score, disease duration and inflammatory 
parameters.

Research Design and Methods
Study Design
We conducted a prospective cross-sectional comparative 
pilot study.

Study Population
Patients with Behcet’s disease were consecutively 
recruited from the Internal Medicine Department of 
Habib Thameur Hospital between January 2020 and 
December 2020. Healthy volunteer subjects were recruited 
from the staff hospital and matched 1:1 for sex and age to 
BD patients.

Inclusion Criteria for the Behcet’s 
Disease Group
BD was diagnosed according to the International Study 
Group for Behcet’s Disease (ISGBD) criteria.9

Inclusion Criteria for the Control Group
The control group included healthy volunteers who had no 
history of cardiac disease, no other organ-related disease, 
normal physical examination and electrocardiogram results. 
None of the healthy volunteers used any medications.

Exclusion Criteria
Patients with hypertension, diabetes mellitus, chronic kidney 
or chronic liver disease, coronary artery disease, pulmonary 
artery hypertension, arrhythmia, systolic heart failure, moder-
ate or severe valve disease, any chronic or inflammatory 
disease, thyroid dysfunction, QRS ≥120 ms or bundle branch 
block, or an intake of drugs interfering with ANS function 
were excluded. Participants with holter recordings lasting less 
than 18 hours, participants with less than 80% of the recording 
suitable for analysis and those with holter recordings demon-
strating a nonsinus rhythm, sick sinus syndrome, atrioventri-
cular block, or nonsinus beats comprising more than 20% of 
the total number of beats were also excluded from the study.

Clinical Evaluation
All participants underwent history-taking for demographic 
information (age, sex) and measurements of body weight, 
height, body mass index (BMI) and blood pressure.

In light of our study, we collected all the clinical 
findings relative to BD diagnosis at baseline and during 
the patient follow-up, including disease duration 
(expressed in months and calculated according to the first 
hospital admission at which all criteria were met), clinical 
features such as oral, genital, or perineal aphthosis, cuta-
neous manifestations, ocular lesions, skin lesions, gastro-
intestinal involvement, neurological involvement, vascular 
involvement, arthritis) and prescribed medication.

Disease Activity Assessment
The Behçet’s Disease Current Activity Form (BDCAF) 
score was used to assess disease activity.10 The disease is 
considered in active phase if the score is of 4 or above.

Heart Rate Variability Analysis
All participants underwent 24-hour Holter monitoring. 
Holter recordings were interpreted using ELA 
MEDICAL SYNE- SCOPE by a specialist cardiologist 
(SK). The classification of beats was manually checked 
and corrected if necessary. HRV analyses were performed 
in both time and frequency domains for the entire 24-hour 
period and for daytime (06:00–22:00) and night-time 
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(22:00–06:00) periods. In the time domain, SDNN (stan-
dard deviation of all RR intervals, in milliseconds), 
PNN50 (percentage of adjacent NN intervals differing by 
more than 50 ms, in percentage) and RMSSD (root mean- 
square differences between consecutive RR intervals of the 
entire recording, in milliseconds) were measured. In the 
frequency domain, LF (low-frequency power, in ms2), HF 
(high-frequency power, in ms2), and LF/HF (the ratio 
between the powers in the LF and HF bands) were 
measured.

RMSSD, PNN50 and HF reflect parasympathetic activ-
ity, while LF represents sympathetic activity. The LF/HF 
power ratio estimates the sympathovagal balance, and 
SDNN reflects global heart rate variability.11

Laboratory Investigations
Fasting blood glucose, total cholesterol, triglyceride, high- 
density lipoprotein, haemoglobin, creatinine and serum 
C-reactive protein (CRP) levels were measured from 
venous blood drawn from all participants following an 8 
h fast.

Statistical Methods
Data were recorded and analysed using SPSS software 
version 26. We calculated numbers and frequencies (per-
centages) for categorical variables.

For quantitative variables, we checked the normality of 
the distribution by the Shapiro–Wilk test. The test showed 
that heart rate variability data distribution was non- 
Gaussian and hence they were described as median, 25th 
and 75th percentile (interquartile range). For normally 
distributed continuous data, we calculated central tendency 
(mean) and dispersion (standard deviation (SD)) and total 
range of the sample (extreme values).

Differences in variables between the two groups were 
tested using Student’s t-test for the data with parametric 
distribution. The comparison of HRV parameters between 
the BD group and the control group was made with the 
non-parametric Mann–Whitney test. The comparison of 
daytime and nighttime HRV parameters values in the BD 
group was made with the non-parametric Wilcoxon test. 
Additionally, for the analysis of the association between 
disease parameters (activity status, CRP, disease duration) 
and HRV parameters, the non-parametric Spearman corre-
lation was applied. A two-tailed level of 0.05 was consid-
ered statistically significant.

Ethical Considerations
The study protocol was approved by the Ethics Committee 
of the Habib Thameur Hospital (approval number 
HTHEC-2020-117), and it was performed according to 
the principles of the Declaration of Helsinki. All partici-
pants provided written informed consent.

Results
Baseline Characteristics
During the study period, 36 Behcet’s disease patients (28 
men, 8 women) with a median age of 42 years and 36 
healthy volunteer subjects were enrolled. The two groups 
were matched according to age and sex and were compar-
able regarding body mass index, systolic and diastolic 
blood pressure values. There was no difference in biologi-
cal parameters except for CRP (p=0.007) as well as and in 
echocardiographic ejection fraction (61± 5% vs 62± 5%; 
P = 0.140) between the two groups.

In the Behçet group, the median age at diagnosis was 
35 years (20–35), with an estimated mean disease duration 
of 104.7 ±101.8 months (minimum 8, maximum 336 
months). Regarding the clinical profile, most patients man-
ifested oral ulcers (n = 34, 94.4%), followed by skin 
lesions (n = 29, 80.6%), genital ulcers (n = 28, 77.8%), 
and ocular involvement (n = 26, 72.2%).

The Behcet Disease Current Activity Form (BDCAF) 
score varied between 0 and 4 with a median of 1.2. 
Based on the BDCAF scoring, 88.55% of patients were 
in remission and 19.45% had active Behçet disease 
(score of 4 and above). Regarding prescribed medica-
tion, 80.6% of the patients were under systemic corti-
costeroids, all were taking colchicine, and 47.2% were 
receiving immunosupressors (76.5% azathioprine, 23.5% 
cyclosporine).

The demographic and clinical characteristics and labora-
tory findings of the study group are shown in Table 1.

Heart Rate Variability Values
Time and frequency-domain HRV parameters were ana-
lysed for the entire 24-hour period and separately for 
daytime and nighttime periods. In the 24-hour analysis, 
the SDNN value was significantly lower in the patient 
group compared with healthy control group (p=0.007). 
Similarly, RMSSD, PNN50 and HF component; indicators 
of parasympathetic activity; were also significantly lower 
in the BD group as compared to the control group 
(p=0.001, p < 0.001 and p=0.001, respectively). Indice of 
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sympathovagal balance (LF/HF ratio) was significantly 
higher in the BD group as compared to the control group 
(p=0.015). However, indices of sympathetic activity (LF 
component) were comparable between the two groups 
(Table 2 and Figure 1).

Concerning the morning and night periods, the PNN50, 
RMSSD and HF component values were significantly 
reduced in the BD group compared to the control group. 
The value of the daytime LF/HF ratio was significantly 
higher and that of the nighttime LF component was 

Table 1 Demographics, Clinical and Biological Characteristics of the Studied Groups

Variables Behçet’s Group (n=36) Control Group (n=36) P value

Age (years)# 42 (32–50) 43 (32–50) 0.98
Male/female (n) 28/8 28/8

BMI (kg/m2) 23.9±4.2 22.1±5.2 0.1

SBP (mm Hg)# 120 (115–122.5) 120 (110–120) 0.1
DBP (mm Hg) # 80 (77.5–85) 75 (70–80) 0.06

Disease duration (months)* 104.7 ±101.8 NA

BDCAF score# 1.2 NA
Active disease (yes/no) 7/29 NA

CRP (mg/l)* 7.2 ±9.6 2.7±1.7 0.007
Fasting glucose (g/l)* 0.9 ±0.2 0.9±0.1 0.6

Creatinine (mg/l)* 7.5±1.5 7.3±1.3 0.5

Hemoglobin (g/dl)* 13.7±1.4 13.8±1.2 0.8
Total Cholesterol (mg/dl)* 173.3 ±35.0 161.2±37 0.1

Triglyceride (mg/dl)* 133.6±42.5 131±46.0 0.8

HDL-C (mg/dl)* 35.6±7.7 34.4±6.2 0.5
Clinical findings at examination* (Yes/no)

Arthritis/arthropathy 6 /36 (16.7%) NA

Ocular involvement 26 /36 (72.2%) NA
Neurological involvement 10/36 (27.8%) NA

Positive pathergy test 17/36 (47.2%) NA

Vascular involvement 10/36 (27.8%) NA
Digestive involvement 3/36 (8.3%) NA

Medical treatment at inclusion
Colchicine 36/36 (100%) NA

Prednisolone 29/36 (80.6%) NA

Azathioprine 13/17 (76.5%) NA
Cyclosporine 4/17 (23.5%) NA

Anticoagulant 8/36 (22.2%) NA

Notes: #Values are presented as median and interquartile range; *Values are presented as the mean ± standard deviations. Values in bold indicate statistical significance. 
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure; BDCAF, Behçet disease Current Activity Form; CRP, C-reactive protein; 
HDL-C, high-density lipoprotein; NA, not applicated.

Table 2 Twenty-Four-Hour Heart Rate Variability Parameters of the Studied Groups

HRV Parameters Behçet’s Group (n=36) Control Group (n=36) M-W test P value

SDNN (ms) 143.5 (117–164.7) 168.5 (140.5–189.4) 0.007
RMSSD (ms) 31.5 (25.2–42.2) 43 (33.3–57) 0.001
PNN50 (%) 9 (5–18.7) 21.5 (10.5–32.7) <0.001
LF (ms2) 802.9 (525.7–1076.4) 967.5 (694.8–1357.8) 0.08
HF (ms2) 214.7 (150.9–440.4) 430.7 (262.1–608.4) 0.001
LF/HF ratio 3.4 (2.2–5.0) 2.4 (1.5–3.4) 0.015

Notes: Values are presented as median and interquartile range. Values in bold indicate statistical significance. 
Abbreviations: M-W test, Mann–Whitney test; SDNN, standard deviation of all RR intervals; PNN50, percentage of adjacent NN intervals differing by more than 50 ms; 
RMSSD, root mean-square differences between consecutive RR intervals; LF, low-frequency; HF, high-frequency; LF/HF, low frequency: high frequency ratio.
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significantly lower in the patient group compared with the 
control group (Table 3).

When comparing diurnal and nocturnal values of dif-
ferent HRV parameters in the patient group, we noted that 
parameters characterizing sympathetic activity (LF/HF 
ratio) had significantly higher values in daytime, whereas 
parameters characterizing parasympathetic activity 
(RMSSD, P50NN, and HF) had higher values in nighttime 
(Table 4).

The HRV indices of both patients with active BD and 
patients that are in remission were calculated and are 
presented comparatively in Table 5. There was no signifi-
cant difference between the two subgroups.

The Spearman correlation between the heart rate varia-
bility parameters and CRP, disease activity, disease dura-
tion in Behçet’s group is presented in Table 6.

There was no significant correlation of CRP or disease 
duration with HRV indices in Behçet’s subjects. Regarding 

Figure 1 Boxplots of twenty-four-hour heart rate variability indices of the studies group. 
Notes: On each plot, the central mark is the median, the box edges are the 25th and 75th percentiles (interquartile range), and the box whiskers extend to the most 
extreme data points. *Indicates significant differences (p < 0.05) between adjacent boxplots. 
Abbreviations: SDNN, standard deviation of all normal RR intervals; RMSSD, root mean-square differences between consecutive RR intervals; PNN50, percentage of 
adjacent NN intervals differing by more than 50 ms; LF/HF, low frequency: high frequency ratio.
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Table 3 Day-Night Variability of the Behcet’s Patients and Control Group

HRV Parameters Behçet’s Group (n=36) Control Group (n=36) M-W test P value

SDNN (ms)
Day 121.5 (101.5–142) 141.3 (105.5–162) 0.083

Night 104.5 (84.2–134) 135 (115–146.6) 0.007

RMSSD (ms)

Day 29 (24.5–39.2) 38 (30–52) 0.011
Night 39 (47–29) 45.8 (38–61.5) 0.007

PNN50 (%)
Day 7.5 (4–15.7) 20 (9–29) 0.001
Night 14.5 (6–24.5) 26.5 (16.2–41.7) 0.001

LF (ms2)

Day 811.6 (549.5–1140) 933.5 (669.2–1225.6) 0.2

Night 771.4 (468.3–1015.7) 970.3 (794–1485) 0.004

HF (ms2)

Day 181.7 (120.4–374.3) 348.6 (218.3–446.7) 0.012
Night 309.8 (198.3–466.6) 483.3 (286–909.6) 0.011

LF/HF ratio
Day 4.1 (2.8–6.1) 2.8 (1.9–4.2) 0.02
Night 2.4 (1.5–3.2) 2 (1.2–3.9) 0.4

Notes: Values are presented as median and interquartile range. Values in bold indicate statistical significance. 
Abbreviations: M-W test, Mann–Whitney test; SDNN, standard deviation of all RR intervals; PNN50, percentage of adjacent NN intervals differing by more than 50 ms; 
RMSSD, root mean-square differences between consecutive RR intervals; LF, low-frequency power; HF, high-frequency power; LF/HF, low frequency: high frequency ratio.

Table 4 Circadian Features of HRV Parameters in Behcet’s Disease Patients

HRV Parameters Behçet’s Group (n=36) P value

Daytime Nighttime

SDNN (ms) 121.5 (101.5–142) 104.5 (84.2–134) 0.10

RMSSD (ms) 29 (24.5–39.2) 39 (47–29) <0.001
PNN50 (%) 7.5 (4–15.7) 14.5 (6–24.5) <0.001
LF (ms2) 811.6 (549.5–1140) 771.4 (468.3–1015.7) 0.94

HF (ms2) 181.7 (120.4–374.3) 309.8 (198.3–466.6) <0.001
LF/HF ratio 4.1 (2.8–6.1) 2.4 (1.5–3.2) <0.001

Notes: Values are presented as median and interquartile range. Values in bold indicate statistical significance. 
Abbreviations: SDNN, standard deviation of all normal RR intervals; PNN50, percentage of adjacent NN intervals differing by more than 50 ms; RMSSD, root mean-square 
differences between consecutive RR intervals; LF, low-frequency; HF, high-frequency; LF/HF, low frequency: high frequency ratio.

Table 5 Comparison of Heart Rate Variability Parameters According to Activity Disease Status

Parameters Behçet’s Group Active Disease (n=7) Behcet’s Group Remission (n=29) P value

SDNN (ms) 148 (114–161) 142 (118–167.5) 0.88

RMSSD (ms) 40 (29–45) 30 (25–39.5) 0.24

PNN50 (%) 18 (7–21) 9 (5–16.5) 0.27
LF (ms2) 796.5 (647–923.4) 809 (513–1141) 0.82

HF (ms2) 238.2 (154.6–663.2) 191.7 (131.6–439.4) 0.3

LF/HF ratio 3.4 (1.2–4.1) 3.4 (2.3–5.4) 0.18

Note: Values are presented as median and interquartile range. 
Abbreviations: SDNN, standard deviation of all normal RR intervals; PNN50, percentage of adjacent NN intervals differing by more than 50 ms; RMSSD, root mean-square 
differences between consecutive RR intervals; LF, low-frequency power; HF, high-frequency power; LF/HF, low frequency: high frequency ratio.
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the activity score, there was a significant negative moder-
ate correlation between LF/HF ratio and BDCAF score 
(rho=−0.341, p=0.042).

Discussion
In this study, patients with Behcet’s disease had reduced 
parasympathetic activity compared with controls. 
However, the physiological circadian fluctuation of auto-
nomic function was preserved.

Previous studies have used a variety of approaches to 
demonstrate autonomic involvement in Behcet’s disease, 
including analysis of cardiac recovery index, sympathetic 
skin response (SSR) and R-R interval variation (RRIV), 
heart rate variability and heart rate turbulence (HRT) 
studies.8,12–14 In spite of several studies, whether the auto-
nomic nervous system is impaired in this disease and 
which components of the ANS are involved, is still 
a matter of debate.

Heart rate variability is a measure of cardiac autonomic 
modulation (CAM) which provides a quantitative evalua-
tion of sympathetic and parasympathetic influences on the 
heart.15 There are scant previous studies that have evalu-
ated HRV in this disease up to date.

In the present study, when comparing HRV parameters 
between the patient group and control subjects, we found 
a significant reduction in parameters reflecting parasympa-
thetic tone in the time (PNN50, RMSSD) and frequency 
(HF) domains in the Behcet’s disease group. Parameters 
exploring the sympathetic system (LF) were comparable 
between the two groups. These results suggest the pre-
sence of subclinical parasympathetic ANS involvement in 
patients with Behçet’s disease.

Our results were consistent with those of Ozdemir et al16 

who evaluated ANS function in a population of 45 patients 
with BD using 24-hour time-domain analysis of HRV and 
found a decrease in RMSSD and PNN50 values in patients 
with BD as compared to controls, indicating a dysfunction 
of parasympathetic innervation. They also noted that the 
decrease in parasympathetic tone was positively correlated 
with disease duration (PNN50: r =0.58, p < 0.01; RMSSD: 
r =0.58, p < 0.01), a result that was not confirmed in our 
study. The mean duration of the disease was 36.9 ± 23 
months in this study while it was 104.75 ±101.83 months 
in our study, and this difference may be responsible for the 
discrepancy in the results.

In the same context, Aksu et al17 studied ANS function 
in a group of 54 BD patients and showed that all time- 
domain HRV parameters were impaired in the Behcet’s 
disease group compared with the control group, particu-
larly those reflecting parasympathetic activity (RMSSD, 
PNN50 and SDNN indices). In this study, all patients 
included had less than 10 years of diagnosis and the 
majority of patients were female.

Aksoyek et al18 performed a short-term (5-minute) 
frequency analysis of HRV in 71 patients with BD and 
26 matched healthy controls. HRV parameters were mea-
sured in the supine and standing positions. Lower HF 
values and higher LF and LF/HF ratio values were 
observed in patients with BD as compared to controls. 
Authors concluded that sympathetic control of the heart 
rate in BD patients was increased, whereas parasympa-
thetic modulation was decreased.

In contrast, Kirimli et al19 found a significant decrease 
in SDNN and PNN50 in patients with Behcet’s disease 
compared with controls. However, the frequency domain 

Table 6 The Spearman Correlation Between the Heart Rate Variability Parameters and CRP, Disease Activity, Disease Duration in 
Behçet’s Group (n=36)

SDNN (ms) RMSSD (ms) PNN50 (%) LF (ms2) HF (ms2) LF/HF (ms2)

CRP rho= −0.143 

p = 0.4

rho = −0.274 

p = 0.1

rho = −0.302 

p = 0.07

rho = −0.184 

p = 0.28

rho = −0.314 

p = 0.06

rho = 0.305 

p = 0.07

BDCAF rho = 0.029 

p=0.8

rho = 0.234 

p = 0.2

rho = 0.254 

p = 0.1

rho = −0.012 

p = 0.9

rho = 0.232 

p = 0.2

rho =−0.341 

p = 0.042

Disease duration rho = −0.09 

p = 0.6

rho = −0.060 

p = 0.7

rho = −0.059 

p = 0.7

rho = −0.143 

p = 0.4

rho = −0.166 

p = 0.3

rho = 0.087 

p = 0.6

Note: Values in bold indicate statistical significance. 
Abbreviations: rho, Spearman correlation rho coefficient; SDNN, standard deviation of all normal RR intervals; PNN50, percentage of adjacent NN intervals differing by 
more than 50 ms; RMSSD, root mean-square differences between consecutive RR intervals; LF, low-frequency power; HF, high-frequency power; LF/HF, ratio between LF and 
HF; CRP, C-reactive protein; BDCAF, Behçet disease Current Activity Form.
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parameters were comparable between the two groups. 
These results could not suggest a clear autonomic abnorm-
ality. In agreement with this study, Erol et al20 found no 
significant difference in time and frequency domain para-
meters between patients and controls, implying normal 
autonomic function.

Another relevant study by Akci et al21 including 40 
patients with Behcet’s disease and 20 age- and sex- 
matched healthy subjects assessed cardiac autonomic func-
tion by heart rate turbulence. Cardiac autonomic function 
was not found to be impaired in patients with Behcet 
disease compared with healthy controls. These results 
may be explained by the fact that the HRT indices may 
indicate aspects of the autonomic nervous system that are 
different from those reflected by the HRV parameters.

In healthy subjects, HRV exhibits a circadian rhythm, 
with an increase in heart rate and LF/HF ratio during 
the day and an increase in HF component at night.22

The day-night physiological changes of HRV para-
meters reflect the sympathetic predominance during 
the day and the vagal predominance during the night. 
Our study showed that the circadian pattern of heart rate 
variability was preserved in Behcet’s disease patients.

CRP and BDCAF are parameters of disease activity. In 
this study, we did not find a relationship between BDCAF 
score and HRV parameters, except for LF/HF ratio. This 
finding could be explained by the fact that this score 
probably does not provide a complete measure of disease 
activity. Similarly, changes in ANS parameters were not 
associated with levels of inflammatory markers (CRP) in 
our study.

Pathogenesis of autonomic dysfunction in Behcet dis-
ease is still unknown; it might be caused by chronic 
inflammation of the nerves which results in suppression 
of nerve signal transmission,13 immune function with 
direct damage of baroreceptors and nerves mediated by 
cytokines and vasculitis of the vasa-nervorum system or 
compressing nerve fibers by fibrosis.18

By reviewing the various studies carried out in this con-
text, we spotted several factors that can explain the differ-
ence in the results. Firstly, the duration of disease was 
different among studies. Secondly, the levels of inflamma-
tion are unknown in some studies17–21 and the proportion of 
patients in active phase was not reported in all studies. Some, 
like us, included patients in the active phase or in remission, 
whereas in others only recruited patients in remission.16–18,21 

Another point to be raised is the effect of drug on ANS. In 
our study, all patients with BD were on low-dose colchicine 

on a regular basis and approximately half of patients were 
taking immunosuppressive drugs, whereas in the study of 
Ozdemir et al16 all treatments were stopped 3 weeks before 
the evaluation of HRV. Colchicine had been known to have 
chronotropic cardiac effects in vitro. However, we do not yet 
know the autonomic functional changes that occur in actual 
patients taking colchicine.23 On the other hand, the effect of 
this immunosuppressive therapy on HRV parameters is also 
unknown. We believe that taking this into consideration. As 
last, genetic, and constitutional differences could have an 
impact and explain the observed discrepancies.

On the basis of our findings, we can only confirm the 
presence of subclinical parasympathetic ANS involvement in 
Behcet’s disease patients. Published literature data are dis-
cordant regarding LF component and LF/HF ratio. In some 
studies, LF was a quantitative marker of sympathetic mod-
ulations, and so LF/HF ratio was thus a reflection of sym-
pathovagal balance. Whereas in other studies, the LF 
component of HRV has been found to be not sensitive enough 
to assess the sympathetic activity.24 Indeed, heart rate oscilla-
tions in the LF zone are related to the activity of the barore-
flex system25 and both the parasympathetic and sympathetic 
systems are thought to be involved. As a consequence, the 
LF/HF ratio should be interpreted with caution, taking into 
consideration all these limitations and contributing factors.

Further studies including other parameters of HRV, 
such as Baevsky’ s stress index, which is a valid parameter 
strongly correlated to sympathetic activity, may be helpful 
for better assessment of sympathetic part of ANS.25

Another point to raise was the lack of study of the 
processes of regulation of peripheral vascular tone. The 
study of the interaction between the regulation of the heart 
and peripheral blood flow expands the possibilities of 
assessing autonomic dysfunction. This could be studied 
by Photoplethysmography (PPG) which is a non-invasive 
functional vascular investigation technique reflecting beat- 
to-beat relative blood volume changes in the microvascu-
lar bed of peripheral tissues and a useful tool for the study 
of autonomic control of the peripheral vascular tone.26

As known, there is strong evidence for the role of the 
autonomic system in the pathogenesis of ventricular 
arrhythmias,27 autonomic dysfunction can increase the 
risk of ventricular arrhythmias in Behçet disease.4,28,29

As the early recognition of abnormalities in the ANS may 
be very important to prevent excessive morbidity, regular 
monitoring by Holter recording seems important to detect 
and manage possible rhythmic abnormalities at an early stage.
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The main limitations of our study are on one hand the 
small size of the study population, and on the other hand, the 
fact that it is a cross-sectional study, limiting our ability to 
assess causality; thus, longitudinal studies and repeated mea-
surements are necessary to draw conclusive findings.

Conclusion
In conclusion, compared with the controls, patients with BD 
displayed decreased HRV in both the time and frequency 
domains, reflecting decreased parasympathetic tone. Our 
results provide evidence for impaired cardiac autonomic func-
tions in BD patients despite the absence of overt cardiac 
involvement and symptoms. Further studies are needed to 
elucidate the prognostic significance and clinical implications 
of impaired autonomic functions in patients with Behcet’s 
disease.

Highlights Section
● Patients with Behcet disease, despite no cardiovascular 

involvement, have reduced parasympathetic activity 
compared with controls. Then they have an increased 
risk of ventricular arrhythmia.

● Circadian rhythm of heart rate variability is preserved 
in Behcet disease patients.

● Heart rate variability, as practical tool, can be an inter-
esting approach for the rhythmic follow-up of Behcet 
disease patients.
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