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Abstract
Objective

Neuro-Behçet’s disease (NBD) is a serious complication of Behçet’s disease (BD); however, data focusing on 
neuropsyhiatric symptoms in patients without overt neurological involvement remain limited. The burden of 

neuropsychiatric symptoms in non-neuro-Behçet’s disease (non-NBD) across different BD phenotypes were evaluated.

Methods
In this cross-sectional, single-centre study, 152 patients with BD were classified as mucocutaneous (mBD, n=69), 

ocular (oBD, n=26), vascular (vBD, n=40), or NBD (n=17); and familial mediterranean fever (FMF) patients 
(n=37) for autoinflammatory burden and colchicine exposure and healthy controls (HC, n=29) were included. 

Neuropsychiatric assessment included headache characteristics, Beck Anxiety Inventory (BAI), Beck Depression
 Inventory (BDI) and Mini-Mental State Examination (MMSE). 

Results
Any headache was reported in 72.5% of mBD, 69.2% of oBD, and 67.5% of vBD patients, compared with 52.9% 

in NBD, 64.9% in FMF, and 41.4% in HC (p=0.012). Migraine-type headache was the most frequent subtype across 
groups. BAI scores did not differ significantly but tended to be higher in mBD. In contrast, depressive symptoms 
differed significantly (p=0.005), with higher BDI scores in mBD (14) and vBD (13.5) compared with NBD (11), 
FMF (9) and HC (7). Cognitive impairment (MMSE ≤23) was more frequent in mBD (41.2%) and NBD (41.2%) 

than in vBD (15.0%), FMF (10.8%) and HC (24.1%) (p=0.001).

Conclusion
Neuropsychiatric manifestations represent a substantial burden in BD even in the absence of overt neurological 

involvement, particularly in mBD with less control of inflammation and regular follow-up. These findings support 
the need for  routine neuropsychiatric evaluation across all BD phenotypes, extending beyond the traditional 

NBD framework.
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Introduction
Behçet’s disease (BD) is a chronic, 
multisystem inflammatory disorder 
characterised by a wide spectrum of 
clinical manifestations, ranging from 
mucocutaneous lesions to severe ocu-
lar, vascular, gastrointestinal and neu-
rological involvement (1). Among 
these, neurological involvement termed 
neuro-Behçet’s disease (NBD) is tradi-
tionally regarded as the principal cause 
of neuropsychiatric manifestations, in-
cluding cognitive impairment, mood 
disorders, and focal neurological defi-
cits (2). NBD is relatively uncommon 
but represents one of the most severe 
disease manifestations due to its asso-
ciation with increased morbidity and 
long-term disability (3). 
Neurological involvement is broadly 
classified into parenchymal and non-
parenchymal forms and is collectively 
referred to as NBD (4). Clinical mani-
festations vary according to the af-
fected central nervous system regions. 
Brainstem involvement may lead to 
pyramidal signs and cranial nerve defi-
cits, while cerebellar lesions typically 
present with ataxia and impaired co-
ordination (5). Involvement of the cer-
ebral hemispheres may result in altered 
consciousness, focal neurological defi-
cits, seizures, language disturbances, 
cognitive impairment, and psychiatric 
symptoms (6). Non-parenchymal in-
volvement most commonly presents 
with intracranial hypertension, fre-
quently associated with dural venous 
sinus thrombosis, leading to chronic or 
acute headache, papilledema, abducens 
nerve palsy, seizures and visual distur-
bances (7, 8).
While neuropsychiatric manifesta-
tions in BD are traditionally attributed 
to overt neurological involvement, in-
creasing clinical evidence suggests that 
symptoms such as headache, mood 
disturbances, cognitive complaints, 
and reduced quality of life may also be 
prevalent in BD patients who do not 
fulfill diagnostic criteria for NBD and 
lack radiological evidence of central 
nervous system pathology (9). These 
symptoms are often overlooked in rou-
tine practice or attributed to nonspecific 
factors such as chronic inflammation, 
psychosocial stress, or comorbid con-

ditions, resulting in under-recognition 
and undertreatment.
Whether this neuropsychiatric bur-
den reflects a disease-specific central 
nervous system vulnerability in BD or 
merely represents a nonspecific conse-
quence of chronic systemic inflamma-
tion remains unclear. In this context, 
familial Mediterranean fever (FMF), a 
prototypical autoinflammatory disease 
characterised by recurrent inflamma-
tion and routine colchicine exposure, 
provides a valuable comparator to dis-
tinguish Behçet-specific neuropsychi-
atric involvement from inflammation-
related effects alone.
In this context, we aimed to comprehen-
sively evaluate neuropsychiatric mani-
festations in patients with BD without 
overt neurological involvement and 
compare these findings across different 
clinical phenotypes, patients with fa-
milial Mediterranean fever, and healthy 
controls. We further sought to deter-
mine whether these manifestations are 
more likely to reflect disease-specific 
features of BD rather than nonspecific 
consequences of chronic inflammatory 
disease.

Materials and methods
Study design and setting
This study was designed as a cross-
sectional, observational investigation 
conducted at the Rheumatology De-
partment of a tertiary referral centre 
between March 2024 and March 2025. 
The study protocol was approved by 
the local Institutional Research Ethics 
Committee (approval date: 13.12.2023; 
approval no.: 635), and all participants 
provided written informed consent 
prior to enrollment. The study was con-
ducted in accordance with the Declara-
tion of Helsinki.

Participants and study groups
Consecutive adult patients (≥18 years) 
fulfilling the International Study Group 
(ISG) criteria for BD (10) were recruit-
ed during routine outpatient visits. Pa-
tients were stratified into clinical pheno-
types based on their predominant organ 
involvement as mucocutaneous, ocular, 
or vascular BD. Patients with estab-
lished NBD served as a primary disease 
comparator group against BD-without-
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neurological-involvement groups. Pa-
tients reporting headache in the absence 
of objective neurological findings and 
compatible neuroimaging were not clas-
sified as neuro-Behçet’s disease solely 
on the basis of headache. To strengthen 
internal validity and control for potential 
confounders related to chronic inflam-
mation and colchicine exposure, two 
additional control groups were included 
as FMF patients followed in the same 
clinic, selected due to shared features 
such as autoinflammatory pathophysi-
ology, early disease onset, and frequent 
long-term colchicine use, but without 
known central nervous system involve-
ment and Healthy controls (HC) without 
a history of rheumatic, neurological, or 
psychiatric disorders.

Clinical and demographic data 
collection
Demographic variables, disease-related 
characteristics, and treatment history 
were recorded using structured face-to-
face interviews and standardised data 
collection forms. Laboratory and radio-
logical data were retrieved retrospective-
ly from medical records when available. 
Disease activity was assessed based on 
clinical evaluation at the most recent 
visit and categorised as active disease or 
remission according to routine clinical 
judgment. Active BD was defined as the 
presence of at least one active clinical 
manifestation at the last study.

Neuropsychiatric assessment
All participants underwent standard-
ised psychometric evaluation using 

validated instruments administered in 
person under uniform conditions. De-
pressive symptoms were assessed using 
the Beck Depression Inventory (BDI), 
a 21-item self-report scale widely used 
in clinical and research settings. BDI 
scores were categorised as follows: 0–9 
minimal or no depression, 10–18 mild 
depression, 19–29 moderate depres-
sion, and >30 severe depression (11). 
Anxiety severity was evaluated using 
the Beck Anxiety Inventory (BAI), a 
21-item self-report instrument designed 
to assess somatic and cognitive symp-
toms of anxiety. BAI scores were in-
terpreted as 0–21 mild anxiety, 22–35 
moderate anxiety, and >36 severe anxi-
ety (12). Global cognitive function was 
assessed using the Mini-Mental State 
Examination (MMSE). In accordance 
with established conventions, MMSE 
scores ≤23 were considered indicative 
of cognitive impairment (13). In addi-
tion, participants were systematically 
questioned regarding neuropsychiatric 
symptoms, including mood changes, 
cognitive complaints, and sleep distur-
bances.

Headache evaluation and 
neurological examination
Headache characteristics were assessed 
in detail, including presence, duration, 
frequency, localisation, temporal pat-
tern, and headache type, based on pa-
tient self-report. A focused neurologi-
cal examination was performed in all 
participants, including assessment of 
cranial nerves, motor and sensory func-
tion, reflexes, coordination, and gait. 

Tandem gait and subtle cerebellar signs 
were specifically evaluated.

Neuroimaging review
Previously obtained cranial imaging 
studies (magnetic resonance imaging 
(MRI) or computed tomography (CT)), 
performed as part of routine clinical 
care, were reviewed when available. 
Imaging findings were categorised as 
normal or pathological. Imaging was 
primarily used to exclude overt neu-
rological involvement in BD patients 
classified as non-NBD.

Control of colchicine exposure
Given the potential neuropsychiatric 
and anti-inflammatory effects of colchi-
cine, its use was carefully documented 
across BD and FMF groups, including 
current use and duration of exposure. 
The inclusion of FMF patients receiv-
ing long-term colchicine allowed for 
partial control of medication-related ef-
fects on neuropsychiatric outcomes.

Statistical analysis
Statistical analyses were performed us-
ing IBM SPSS Statistics version 31.0 
(IBM Corp., Armonk, NY, USA). Con-
tinuous variables were expressed as 
median (minimum–maximum) for non-
normally distributed data. Categorical 
variables were presented as number 
(percentage). Group comparisons were 
conducted using the chi-square test for 
categorical variables. For continuous 
variables, the independent samples of 
multiple groups Kruskal Wallis test 
were applied as appropriate. A two-sid-

Table I. Sociodemographic characteristics and lifestyle factors of patients with Behçet’s disease phenotypes, familial Mediterranean fever, 
and healthy controls.

Variable	 Mucocutaneous 	 Ocular BD	 Vascular BD	 Neuro-BD	 FMF	 Healthy controls	 p-value
	 BD (n=69)	 (n=26)	 (n=40)	 (n=17)	 (n=37)	 (n=29)	

Female sex, n (%)	 38 	(55.1)	 13 	(50.0)	 4 	(10.0)	 5 	(29.4)	 21 	(56.8)	 14 	(48.3)	 <0.001
Age, years, median (range)	 33 	(18–63)	 38.5 	(19–61)	 40 	(25–60)	 41 	(22–52)	 33 	(19–60)	 45 	(18–61)	 0.048
Education level, n (%)	 						    
        Illiterate	 3 	(5.5)	 0		  0		  0		  0		  0
    Primary	 28 	(50.9)	 12 	(57.1)	 9 	(32.1)	 7 	(53.8)	 14 	(37.8)	 12 	(41.4)	 0.162
    Secondary	 16 	(29.1)	 5 	(23.8)	 12 	(42.9)	 3 	(23.1)	 14 	(37.8)	 5 	(17.2)
    Higher	 8 	(14.5)	 4 	(19.0)	 7 	(25.0)	  3 	(23.1)	  9 	(24.3)	 12 	(41.4)	
Current smoking, n (%)	 21 	(30.4)	 14 	(53.8)	 18 	(45.0)	 10 	(58.9)	 13 	(35.1)	 13 	(44.8)	 0.008
Current alcohol use, n (%)	 5 	(7.2)	 8 	(30.8)	 7 	(17.5)	 1 	(5.9)	 3 	(8.1)	 3 	(10.3)	 0. 048
Height, cm median (range) 	 165 	(151-200)	 168 	(153-190)	 175 	(155-190)	 171 	(150-190)	 167 	(150-188)	 164 	(150-182)	 0.011
Weight, kg median (range)	 73 	(46-140)	 70.5 	(53-113)	 80 	(50-165)	 74 	(44-105)	 70 	(52-120)	 75 	(52-110)	 0.345
BMI median (range)	 25.8 	(17.4-43.2)	 24.1 	(19.7-40.6)	 26.2 	(18.7-47.7)	 25.2 	(18.2-33.1)	 24.6 	(19.1-38.1)	 26.7	 (21.1-38.6)	 0.476
							     
BD: Behçet’s disease; FMF: familial Mediterranean fever; BMI: body mass index.
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ed p-value <0.05 was considered statis-
tically significant.

Results
Study population and socio-
demographic characteristics
A total of 218 participants were in-
cluded in the study, comprising 135 
patients with BD without neurological 
involvement, 17 patients with NBD, 
37 patients with FMF, and 29 healthy 
controls. Among BD patients without 
neurological involvement, clinical phe-
notypes were classified as mucocutane-
ous (n=69), ocular (n=26), and vascular 
(n=40).
Sociodemographic characteristics dif-
fered significantly across study groups 
(Table I). Female sex predominated in 
mucocutaneous BD (55.1%), ocular 
BD (50.0%), FMF (56.8%) and healthy 
controls (48.3%), whereas vascular BD 
showed a marked male predominance 
(10.0% female; p<0.001). Median age 
was lowest in mucocutaneous BD and 

FMF (33 years each) and highest in 
healthy controls (45 years), with a sta-
tistically significant difference across 
groups (p=0.048).
Educational attainment did not dif-
fer significantly between groups 
(p=0.162); however, lower education 
levels were more frequently observed 
among BD phenotypes compared with 
healthy controls. Current smoking was 
most prevalent in NBD (58.9%), ocular 
BD (53.8%), and vascular BD (45.0%), 
with significant intergroup variation 
(p=0.008). Current alcohol use was 
more common in ocular BD (30.8%) 
than in other groups (p=0.048). Height 
differed significantly across groups cor-
related with male dominance (p=0.011), 
whereas body weight and body mass in-
dex were comparable (Table I).

Disease-related characteristics 
of Behçet’s disease phenotypes
Disease-related characteristics accord-
ing to BD phenotypes are summarised 

in Table II. Age at diagnosis and age at 
symptom onset differed significantly 
across phenotypes, with earlier onset 
observed in mucocutaneous and ocular 
BD and later onset in vascular BD and 
NBD (p<0.001 for both). Median dis-
ease duration increased progressively 
from mucocutaneous BD (2 years) to 
NBD (6 years) (p=0.002).
The proportion of patients with clinical-
ly active disease at the time of assess-
ment was low across all phenotypes and 
did not differ significantly (p=0.356). 
HLA-B51 status varied significantly be-
tween phenotypes (p<0.001), with the 
highest positivity rate observed in NBD 
(29.4%) and vascular BD (22.5%), 
while a substantial proportion of pa-
tients had unknown HLA-B51 status.

Clinical manifestations and 
organ involvement
The frequency of clinical manifesta-
tions across study groups is shown in 
Table III. Oral aphthae and genital ul-

Table II. Disease-related characteristics according to Behçet’s disease phenotypes.

Variable	 Mucocutaneous BD 	 Ocular BD	 Vascular BD	 Neuro-BD	 p-value
	 (n=69)	 (n=26)	 (n=40)	 (n=17)	

Age at diagnosis, years, median (range)	 30 	(13–62)	 27 	(18–45)	 31 	(15–51)	 29 	(17–46)	 <0.001
Disease duration, years, median (range)	 2 	(0–30)	 4 	(0–36)	 5.5 	(0–28)	 6 	(0–32)	 0.002
Age at symptom onset, years, median (range)	 22 	(9–58)	 22 	(10–42)	 25 	(10–48)	 24 	(12–39)	 <0.001
Active disease, n (%)	 10 	(14.5)	 2 	(7.7)	 8 	(20.0)	 1 	(5.9)	 0.356
HLA-B51 n (%
Negative	 4 	(5.8)	 3 	(11.5)	 10 	(25.0)	 0
Positive	 17 	(24.6)	 3 	(11.5)	 9 	(22.5)	 5 	(29.4)	 <0.001
Unknown	 48 	(69.6)	 20 	(76.9)	 21 	(52.5)	 12 	(70.6)	

BD: Behçet’s disease.

Table III. Frequency of clinical manifestations across study groups.

Manifestation n (%)	 Mucocutaneous 	 Ocular BD	 Vascular BD	 Neuro-BD	 FMF	 Healthy controls	 p-value
	 BD (n=69)	 (n=26)	 (n=40)	 (n=17)	 (n=37)	 (n=29)	

Oral aphthae	 68 	(98.1)	 24	 (92.3)	 37 	(92.5)	 14 	(82.4)	 13 	(35.1)	 5 	(17.2)	 <0.001
Genital ulcers	 54 	(78.3)	 18	 (69.2)	 26 	(65.0)	 11 	(64.7)	 1 	(2.7)	 0		  <0.001
Arthralgia	 60 	(87.0)	 23	 (88.5)	 31 	(77.5)	 11 	(64.7)	 30 	(81.1)	 15 	(51.7)	 0.004
Folliculitis	 48 	(42.9)	 12	 (46.2)	 27 	(67.5)	 11 	(64.7)	 11 	(29.7)	 3 	(10.3)	 <0.001
Anterior uveitis 	 0		  20	 (76.9)	 3 	(7.5)	 3 	(17.6)	 0		  0		  <0.001
Posterior/pan uveitis	 0		  21	 (80.8)	 7 	(17.5)	 6 	(35.3)	 0		  0		  <0.001
Deep vein thrombosis	 0		  1	 (3.8)	 29 	(78.4)	 7 	(41.2)	 0		  0		  <0.001
Thrombophlebitis	 1 	(1.4)	 1 	(3.8)	 8 	(20.0)	 2 	(11.8)	 0		  0		  <0.001
Pulmonary artery thrombosis	 0		  0		  31 	(77.5)	 1 	(5.9)	 1 	(2.7)	 0		  <0.001
Arthritis	 26 	(37.7)	 9 	(34.6)	 15 	(37.5)	 7 	(41.2)	 18 	(48.6)	 0		  0.006
Erythema nodosum	 36 	(52.2)	 15	 (57.7)	 21 	(52.5)	 9 	(52.9)	 1 	(2.7)	 0		  <0.001
Paranchymal neuro-Behçet	 0		  0		  0		  8 	(7.1)	 0		  0		  <0.001
Papiledema	 1	 (1.4)	 0		  1 	(2.5)	 3 	(17.6)	 0		  0		  <0.001
Dural sinus thrombosis	 0		  0		  0		  9 	(52.9)	 0		  0		  <0.001
Visceral thrombosis	 0		  0		  4 	(10.0)	 1 	(5.9)	 0		  0		  0.009
Pulmonary artery aneurysm	 0		  0		  6 	(15.0)	 1 	(5.9)	 0		  0		  <0.001

BD: Behçet’s disease; FMF: familial Mediterranean fever.
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cers were highly prevalent in all BD 
phenotypes but were uncommon in 
FMF and healthy controls (p<0.001 for 
both). Arthralgia was frequent across 
inflammatory disease groups, affect-
ing 64.7–88.5% of BD phenotypes and 
81.1% of FMF patients, compared with 
51.7% of healthy controls (p=0.004).
Ocular involvement was restricted 
to ocular BD and NBD, while vascu-
lar manifestations such as deep vein 
thrombosis, pulmonary artery throm-
bosis, and pulmonary artery aneurysm 
were predominantly observed in vas-
cular BD and, to a lesser extent, NBD 
(all p<0.001). Parenchymal NBD, du-
ral sinus thrombosis, and papilledema 
were confined almost exclusively to 
the NBD group (Table III).

Headache characteristics and 
neuropathic findings
Headache was common across all in-
flammatory disease groups (Table 
IV). The prevalence of any headache 
ranged from 52.9% in NBD to 72.5% 
in mucocutaneous BD and was signifi-
cantly higher in BD phenotypes and 
FMF compared with healthy controls 
(41.4%, p=0.012).

Migraine-type headache was the most 
frequently reported subtype; how-
ever, its distribution did not differ 
significantly across groups (p=0.162) 
and higheset prevalance were noted 
in FMF (63.2%) and healthy controls 
(70.0%). Cluster-type and tension-type 
headaches were infrequent and similar-
ly distributed among groups (p=0.797 
and p=0.997, respectively). 
Headache localisation, including later-
ality and regional distribution (frontal, 
temporal, occipital), as well as head-
ache rhythm (day-time, night-time, or 
both), did not differ significantly be-
tween groups (all p>0.05). The timing 
of headache onset in relation to BD 
diagnosis was comparable across BD 
phenotypes (p=0.765), and the pattern 
of onset showed no significant group 
differences (p=0.290). In contrast, a 
change in headache pattern over time 
was reported more frequently in BD 
phenotypes and NBD than in FMF and 
healthy controls (p=0.023).
Neuropathic symptoms were frequently 
reported across inflammatory disease 
groups but did not differ significantly 
(Supplementary Table S1) (p=0.177). 
The majority of neuropathic symptoms 

were symmetrically distributed across 
all groups (p=0.525). Distal involve-
ment of the lower extremities was the 
most common localisation pattern, with 
no significant intergroup differences. 
Electromyography (EMG) findings, 
performed in selected patients, demon-
strated heterogeneous patterns includ-
ing mononeuritis multiplex, sensori-
neural injury and polyradiculopathy; 
however, EMG results did not differ 
significantly across groups (p=0.553).

Treatment exposure and 
ancillary investigations
Treatment exposure during overall fol-
low-up and at the study visit is detailed 
in Supplementary Tables S2 and S3. 
Colchicine use was highly prevalent 
among BD and FMF patients, particu-
larly in FMF (97.3% during follow-
up). Immunosuppressive and biologic 
agents were more frequently used in 
ocular BD, vascular BD, and NBD.
Neuroimaging utilisation and findings 
are summarised in Supplementary Ta-
ble S4. Pathological cranial MRI and 
MR venography findings were observed 
almost exclusively in NBD patients. 
Detailed neurological examination 

Table IV. Headache prevalence and neurological findings across study groups.

Variable n (%)	 Mucocutaneous 	 Ocular BD	 Vascular BD	 Neuro-BD	 FMF	 Healthy controls	 p-value
	 BD (n=69)	 (n=26)	 (n=40)	 (n=17)	 (n=37)	 (n=29)	

Any headache	 50 	(72.5)	 18 	(69.2)	 27 	(67.5)	 9 	(52.9)	 24 	(64.9)	 12 	(41.4)	 0.012
Type of headache
    Migraine-type headache	 20 	(40.0)	 5 	(27.8)	 13 	(48.1)	 4	 (40.0)	 12	 (63.2)	 7 	(70.0)	 0.162
    Cluster-type headache	 2 	(4.0)	 0		  1 	(3.7)	 1 	(10.0)	 1 	(5.3)	 1 	(10.0)	 0.797
    Tension-type headache	 7 	(14.0)	 2 	(11.1)	 3 	(11.1)	 1 	(10.0)	 2 	(10.5)	 1 	(10.0)	 0.997
    Non-specific headache	 21 	(42.0)	 11 	(61.1)	 10 	(37.0)	 4 	(40.0)	 4 	(21.0)	 1 	(10.0)	 0.073
Localisation of headache
    Right hemicranial	 2 	(4.0)	 2 	(11.1)	 3 	(11.1)	 2 	(20.0)	 0		  2 	(20.0)	 0.224
    Left hemicranial	 4 	(8.0)	 1 	(5.6)	 0		  0		  0		  1 	(10.0)	 0.427
    Bilateral	 44 	(88.0)	 15 	(83.3)	 24 	(89.9)	 8 	(80.0)	 19 	(100)	 7 	(70.0)	 0.642
    Frontal	 30 	(60.0)	 8 	(44.4)	 17 	(63.0)	 6 	(60.0)	 13 	(68.4)	 3 	(30.0)	 0.314
    Temporal	 5 	(10.0)	 6 	(33.3)	 4 	(14.8)	 1 	(10.0)	 3 	(15.8)	 4 	(40.0)	 0.106
    Occipital	 14 	(28.0)	 4 	(22.2)	 6 	(22.2)	 5 	(50.0)	 5 	(26.3)	 5 	(50.0)	 0.378
Rhtyhm of headache
    Daytime	 20 	(40.0)	 6 	(33.3	 11 	(40.7)	 3 	(30.0)	 5 	(26.3)	 2 	(20.0)	 0.748
    Night-time	 14 	(28.0)	 5 	(27.8)	 6 	(22.2)	 2 	(20.0)	 3 	(15.8)	 2 	(20.0)	 0.912
    Both	 16 	(32.0)	 7 	(38.9)	 10 	(37.0)	 5 	(50.0)	 11 	(57.9)	 6 	(60.0)	 0.311
Onset of headache
    Before diagnosis of BD	 35 	(70.0)	 14 	(77.8)	 18 	(66.7)	 6 	(60.0)	 N/A		  N/A		
    After diagnosis of BD	 15 	(30.0)	 4 	(22.2)	 9 	(33.3)	 4 	(40.0)	 N/A		  N/A		  0.765
    Pattern of headache onset
    Abrupt onset	 15 	(30.0)	 4 	(22.2)	 10 	(37.0)	 5 	(55.6)	 9 	(52.9)	 4 	(40.0)	
    Gradual	 35 	(70.0)	 14 	(77.8)	 17 	(63.0)	 4 	(44.4)	 8 	(47.1)	 6 	(60.0)	 0.290
Change in headache pattern
    Yes 	 29 	(58.0)	 10 	(55.6)	 14 	(51.9)	 7 	(70.0)	 4 	(21.1)	 2 	(20.0)	 0.023

Percentages for headache characteristics (type, localisation, rhythm, onset and pattern) were calculated among participants reporting headache.
BD: Behçet’s disease; FMF: familial Mediterranean fever.
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findings were presented in Supplemen-
tary Table S5, with most abnormalities 
confined to NBD and vascular BD.

Psychometric assessment outcomes
Psychometric assessment results are 
presented in Table V. Anxiety severity, 
assessed by BAI, did not differ signifi-
cantly across groups in terms of cat-
egorical distribution or median scores 
(p=0.369 and p=0.093, respectively).
In contrast, depressive symptoms 
showed significant intergroup differ-
ences. Moderate-to-severe depression 
was most frequent in mucocutaneous 
BD (35.8%) and NBD (23.5%), while 
severe depression was uncommon in 
FMF and healthy controls (p=0.041). 
Median BDI scores were significantly 
higher in BD phenotypes compared 
with controls (p=0.005).
Cognitive performance also differed 
across groups. Low MMSE scores 
(≤23) were observed in 41.2% of mu-
cocutaneous BD and NBD patients and 
in 38.5% of ocular BD patients, com-
pared with 10.8% of FMF patients and 
24.1% of healthy controls (p=0.001). 
Median total MMSE scores were lowest 
in BD phenotypes and NBD and high-

est in FMF patients (p=0.004). Among 
MMSE subdomains, attention and cal-
culation scores differed significantly 
across groups (p=0.020), whereas other 
components were comparable.

Discussion
In this study, we comprehensively 
evaluated neuropsychiatric manifes-
tations in patients with BD without 
overt neurological involvement and 
compared them with NBD, FMF, and 
healthy controls. These findings should 
be interpreted within the context of 
the evolving understanding of BD as 
a heterogeneous multisystem disease, 
in which recent advances have further 
emphasised phenotype-specific clinical 
characteristics, disease assessment, im-
munopathogenesis, and individualised 
management strategies (14). Our find-
ings demonstrate that neuropsychiat-
ric symptoms, particularly depression, 
cognitive impairment, and headache, 
constitute a substantial burden not only 
in NBD but also in BD patients lack-
ing formal neurological involvement, 
revealing the need to reconsider the 
conventional organ-based perception of 
neuropsychiatric morbidity in BD.

Consistent with previous literature, we 
observed significant differences in age 
at diagnosis, age at symptom onset, 
and disease duration across BD clinical 
phenotypes (15). Patients with mucocu-
taneous and ocular involvement were 
diagnosed at a younger age compared 
with vascular and neurological phe-
notypes, and symptom onset occurred 
significantly earlier in these groups. 
These findings suggest that the clinical 
expression of BD strongly influences 
diagnostic timing, likely reflecting dif-
ferences in symptom visibility and clin-
ical awareness. Ocular involvement, in 
particular, may prompt earlier medical 
attention due to its acute and potentially 
vision-threatening presentation.
Similarly, disease duration differed 
markedly between phenotypes, with 
the longest median duration observed 
in neurological and vascular BD, prob-
ably due to the increased morbidty and 
mortality of these phenotypes resulted 
in stricter follow-up and patient compli-
ance (16-18). 
An important sociodemographic ob-
servation in our cohort was that all il-
literate individuals were confined to 
the mucocutaneous BD group, where-

Table V. Psychometric assessment outcomes across Behçet’s disease phenotypes and control groups.

Measure	 Mucocutaneous 	 Ocular BD	 Vascular BD	 Neuro-BD	 FMF	 Healthy controls	 p-value
	 BD (n=69)	 (n=26)	 (n=40)	 (n=17)	 (n=37)	 (n=29)	

Beck Anxiety Score

Mild	 47 	(70.1)	 21 	(80.8)	 28 	(75.7)	 15 	(88.2)	 30 	(81.1)	 22 	(78.6)	
Moderate	 16 	(23.2)	 2 	(7.7)	 7 	(18.9)	 1 	(5.9)	 5 	(13.5)	 6 	(21.4)	 0.369
Severe	 4 	(6.0)	 3 	(11.5)	 2 	(5.4)	 1 	(5.9)	 2 	(5.4)	 0	
BAI score, median (range)	 14 	(0-49)	 12 	(1-48)	 13 	(0-39)	 12 	(2-50)	 11 	(0-43)	 6.5 	(0-29)	 0.093

Beck Depression Score

None-minimal	 20 	(29.9)	 11 	(42.3)	 14 	(36.8)	 6 	(35.3)	 20 	(54.1)	 20 	(54.1)	 0.041
Mild-moderate	 23 	(34.3)	 6 	(23.1)	 12 	(31.6)	 7 	(41.2)	 13 	(35.1)	 13 	(35.1)	
Moderate	 17 	(25.4)	 6 	(23.1)	 11 	(28.9)	 4 	(23.5)	 3 	(8.1)	 3 	(8.1)	
Severe	 7 	(10.4)	 3 	(11.5)	 1 	(2.6)	 0		  1 	(2.7)	 1 	(2.7)	
BDI score, median (range)	 14 	(0-46)	 11 	(0-45)	 13.5 	(0-39)	 11 	(2-28)	 9 	(1-54)	 7 	(0-27)	 0.005

Mini Mental State Examination
Components, median (range)	 					   
Orientation	 10 	(5-10)	 10 	(8-10)	 10 	(3-10)	 10 	(8-10)	 10 	(8-10)	 10 	(8-10)	 0.268
Record-Memory	 3 	(1-3)	 3 	(2-3)	 3 	(0-3)	 3 	(3-3)	 3 	(3-3)	 3 	(3-3)	 0.449
Attention-Calculation	 1 	(0-5)	 1 	(0-5)	 3.5	 (0-5)	 1 	(0-5)	 3 	(0-5)	 2 	(0-5)	 0.020
Recall	 2 	(0-3)	 2 	(0-3)	 2 	(0-3)	 2 	(0-3)	 2 	(0-3)	 2 	(1-3)	 0.130
Language	 8 	(5-9)	 8 	(5-9)	 8 	(6-9)	 8 	(7-9)	 9 	(7-9)	 9 	(6-9)	 0.257
Low MMSE (≤23), n (%)	 28 	(41.2)	 10 	(38.5)	 6 	(15.0)	 7 	(41.2)	 4 	(10.8)	 7 	(24.1)	 0.001
Normal MMSE (>23, n (%)	 40 	(58.8)	 16 	(61.5)	 34 	(85.0)	 10 	(58.8)	 33 	(89.2)	 22 	(75.9)	
MMSE Score, median (range)	 24 	(16-30)	 24 	(18-29)	 25 	(22-30)	 24 	(21-30)	 27 	(21-30)	 25 	(20-30)	  0.004

BD: Behçet’s disease; FMF: familial Meditteranen fever; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; MMSE: Mini-Mental State 
Examination.
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as higher education levels were most 
prevalent among healthy controls. 
Although education level did not sta-
tistically differ across all groups, this 
distribution suggests that lower educa-
tional attainment may influence disease 
recognition, health literacy, and access 
to care, particularly for manifestations 
perceived as ‘benign’ such as recurrent 
oral ulcers. Lower education has previ-
ously been linked to poorer chronic dis-
ease management and health outcomes, 
potentially through reduced self-care 
capacity and delayed healthcare utili-
sation (19-22). These factors may also 
contribute indirectly to increased neu-
ropsychiatric vulnerability through psy-
chosocial stressors and reduced coping 
resources.
Neuroimaging utilisation differed sig-
nificantly between groups, with cranial 
MRI and MR venography predomi-
nantly performed in neurological and 
vascular BD, as expected. MRI find-
ings were most frequently pathological 
in NBD, supporting its role as the gold 
standard for detecting central nervous 
system involvement, particularly paren-
chymal lesions (7, 23). MR venography 
abnormalities were restricted to NBD, 
highlighting its diagnostic value when 
cerebral venous thrombosis is clinically 
suspected (3).
Recent MRI-based evidence further 
supports a cautious interpretation of 
neurological symptoms in BD. Talar-
ico et al. demonstrated that incidental 
white matter abnormalities in patients 
without active neurological involve-
ment were generally infrequent, mild, 
predominantly subcortical, and largely 
age-related rather than disease-related 
(24). Moreover, these lesions were not 
associated with headache or disease ac-
tivity, suggesting that incidental MRI 
abnormalities should not directly be 
interpreted as evidence of subclinical 
neuro-Behçet’s disease. In this context, 
our findings indicate that neuropsychi-
atric manifestations may occur even in 
the absence of overt CNS involvement 
or corresponding structural MRI abnor-
malities, emphasising that not all neu-
rological symptoms necessarily reflect 
active neuro-Behçet’s disease.
Peripheral nervous system involve-
ment, assessed by electromyography, 

was rare and scattered across pheno-
types. Although NBD is primarily char-
acterised by central nervous system 
involvement, peripheral neuropathy has 
been sporadically reported and remains 
a possible but uncommon manifestation 
(8).
Headache was common across all BD 
phenotypes, irrespective of neurologi-
cal involvement, and migraine was the 
predominant subtype. This aligns with 
prior studies indicating that headache 
in BD often resembles primary head-
ache disorders and lacks specificity for 
NBD (25). Therefore, although head-
ache is the most common neurologi-
cal symptom reported in BD, it should 
not be considered sufficient for the di-
agnosis of neuro-Behçet’s disease in 
the absence of objective neurological 
findings and supportive neuroimaging. 
Similarly, mild neurological examina-
tion abnormalities (e.g. tandem gait 
difficulty) were observed beyond NBD, 
reinforcing that ‘soft signs’ may occur 
in systemic inflammatory contexts and 
should prompt careful clinical correla-
tion rather than a direct attribution to 
NBD. 
A key finding of our study is the disso-
ciation between anxiety and depression 
across clinical groups. Despite the pres-
ence of highest score in mucocutaneous 
BD group, anxiety levels were compa-
rable among BD phenotypes and FMF 
but higly lower in healthy controls, 
suggesting that anxiety may represent a 
nonspecific response to chronic disease. 
In contrast, depressive symptoms were 
significantly more prevalent and severe 
in BD, clustering in mucocutaneous 
and neurological phenotypes. Depres-
sion has been consistently linked to im-
paired quality of life in BD and may be 
driven by chronic inflammation, pain, 
fatigue, relapses, and psychosocial bur-
den caused by stigma related to visible 
mucocutaneous lesions, pain, fatigue, 
and functional limitations (26-28). This 
divergence of higher depression sig-
nal compared to anxiety signal across 
BD groups and may reflect contextual 
factors such as coping, social support, 
disease phase, and treatment status at 
assessment (29, 30).
Whether psychiatric manifestations 
in BD represent a primary disease-

related phenomenon or a secondary 
consequence of chronic systemic ill-
ness remains a matter of ongoing de-
bate. Talarico et al. demonstrated that 
psychiatric disorders, particularly bi-
polar disorders, were associated with 
disease activity but were not related to 
neurological involvement, suggesting 
that neuropsychiatric manifestations 
may constitute an intrinsic component 
of BD rather than merely reflecting 
chronic disease burden or impaired 
quality of life. Our findings are con-
sistent with this concept, as depressive 
symptoms and cognitive impairment 
were observed even in patients without 
overt neurological involvement, sup-
porting the notion that neuropsychiatric 
manifestations may extend beyond the 
conventional neuro-Behçet spectrum 
while acknowledging that psychosocial 
factors and chronic disease burden may 
also contribute (31).
The most clinically actionable finding 
is the unexpectedly high proportion of 
low MMSE (≤23) not only in NBD but 
also in mucocutaneous BD and ocular 
BD, while vascular BD showed com-
paratively lower rates despite greater 
systemic severity and longer disease 
duration. While cognitive impairment 
in NBD is well recognised (32, 33), 
its presence in non-neurological BD 
suggests potential contributions from 
systemic inflammation, endothelial 
dysfunction, or indirect neuroimmune 
mechanisms as emphasised in literatüre 
(34-37). These findings emphasise that 
cognitive screening may be clinically 
relevant across all BD phenotypes, not 
solely in those with overt neurological 
involvement. This pattern and promi-
nence of lower results in mucocutane-
ous group supports the concept that cog-
nitive dysfunction in BD is not merely 
a proxy of ‘major organ burden’, but 
may reflect phenotype-specific mecha-
nisms, including subclinical neuroin-
flammation, cumulative inflammatory 
exposure, and psychosocial impact that 
is not captured by routine organ-based 
disease stratification, and also sociocul-
tural dynamics. Also, preservation of 
cognitive functions in FMF group add 
even better results compared to healthy 
controls, suggest that longer duration of 
systemic inflammation and colchicine 
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exposure are not the single mechanism 
of this cognitive impairment. Impor-
tantly, the MMSE is a screening tool 
and may underestimate subtle execu-
tive and processing-speed deficits; nev-
ertheless, the magnitude of impairment 
in several BD subgroups in our cohort 
suggests a signal that is unlikely to be 
explained solely by measurement noise.
One of the major strengths of our study 
is the inclusion of FMF as an autoin-
flammatory disease control together 
with the evaluation of colchicine ex-
posure. FMF shares chronic autoin-
flammatory mechanisms, recurrent 
inflammatory episodes, and long-term 
colchicine exposure with BD, while 
lacking primary CNS involvement, 
thereby providing an appropriate com-
parator to distinguish neuropsychiatric 
manifestations that may be specific to 
BD from those attributable to chronic 
systemic inflammation or its treatment. 
Although both BD and FMF groups 
demonstrated high cumulative colchi-
cine exposure, with even longer dis-
ease duration and colchicine use in the 
FMF group, cognitive impairment and 
depressive symptoms were more pro-
nounced across BD phenotypes. These 
findings suggest that chronic systemic 
inflammation and colchicine exposure 
alone are unlikely to fully explain the 
observed neuropsychiatric burden in 
BD, supporting the contribution of dis-
ease-specific mechanisms such as vas-
culitic biology, endothelial dysfunction, 
cytokine-driven neuroimmune cross-
talk, and disease-specific psychosocial 
stressors. At the same time, treatment 
heterogeneity, particularly the greater 
use of immunosuppressive and biologic 
therapies in ocular, vascular, and neuro-
Behçet phenotypes, may have attenuat-
ed symptom burden in these groups and 
should be considered when interpreting 
between-group differences.
Collectively, these findings argue for 
a pragmatic approach. First a routine 
screening for depression and cognitive 
complaints in BD clinics, accepting a 
low threshold for targeted neurocogni-
tive evaluation when MMSE is low or 
functional concerns emerge, and mul-
tidisciplinary management integrating 
rheumatology, psychiatry/psychology, 
and when indicated neurology may 

improve patient outcomes. Given that 
treatment recommendations for BD 
primarily focus on organ-threatening 
manifestations, structured neuropsy-
chiatric assessment may represent an 
under-recognised ‘care gap’ that affects 
quality of life and functional outcomes.
Several limitations should be acknowl-
edged. First, smaller size of subgroups 
and the single-centre and cross-section-
al design precludes causal inference 
and does not capture longitudinal fluc-
tuations in neuropsychiatric symptoms 
relative to inflammatory activity. Sec-
ond, neuropsychiatric outcomes were 
assessed using screening instruments 
(BDI, BAI, MMSE) rather than struc-
tured psychiatric interviews or compre-
hensive neuropsychological batteries; 
therefore, diagnostic specificity is lim-
ited and subtle cognitive phenotypes 
may be misclassified. Third, although 
education level did not statistically dif-
fer across groups, residual confound-
ing by education and cognitive reserve 
may influence MMSE-based compari-
sons, particularly when groups differ in 
sex distribution and age structure (e.g. 
older healthy controls). In addition, the 
relatively high proportion of healthy 
controls with MMSE scores below the 
predefined cut-off should be interpreted 
cautiously, as MMSE is a screening 
rather than a diagnostic instrument, the 
healthy control group was relatively 
small (corresponding to only seven in-
dividuals), and controls were recruited 
from hospital staff and patients’ rela-
tives rather than through population-
based sampling. Fourth, neuroimaging 
was not uniformly performed across 
all participants; thus, silent neurologi-
cal findings in non-NBD groups could 
not be systematically excluded. Finally, 
treatment exposure varied substantially 
by phenotype, and medication effects 
including corticosteroid-related mood 
or cognitive effects cannot be fully dis-
entangled from disease-related mecha-
nisms in this design.
In this large, phenotype-stratified co-
hort study, we show that neuropsychiat-
ric manifestations, including headache, 
cognitive impairment, and depressive 
symptoms, represent a substantial bur-
den in patients with BD even in the 
absence of overt neurological involve-

ment. These findings indicate that a 
broad spectrum of neuropsychiatric 
symptoms may occur in patients who 
do not meet diagnostic criteria for 
NBD, supporting the value of system-
atic neuropsychiatric evaluation across 
phenotypes. Symptoms were more fre-
quent in patients with mucocutaneous 
disease without radiologic evidence of 
neurological pathology, potentially re-
flecting differences in socioeconomic 
factors, health literacy, and treatment 
adherence. In contrast, more intensive 
immunosuppressive treatment and 
closer follow-up in patients with ma-
jor organ involvement may contribute 
to better control of subclinical inflam-
mation and preservation of neurocog-
nitive function. Also, better results in 
FMF group despite longer duration of 
chronic inflammation may support the 
BD-driven specific neurocognitive im-
pairment regardless of BD phenotype. 
Overall, recognising and addressing 
neuropsychiatric symptoms across all 
BD phenotypes may improve quality 
of life and reduce long-term healthcare 
burden.

Take home messages
•	 Cognitive and mood symptoms are 

common in Behçet’s patients with-
out neurological involvement.

•	 Mucocutaneous Behçet’s patients 
showed unexpectedly high rates 
of migraine, depression, and low 
MMSE scores.

•	 Fewer neuropsychiatric symptoms in 
FMF support disease-specific CNS 
vulnerability in BD beyond chronic 
systemic inflammation.
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