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Abstract

Behcet syndrome (BS) is a multi-systemic complex disorder with unknown etiology and a unique geographic distribution. It
could not be possible to include it into specific classification schemes and it is certainly not a uniform disease. Several cluster
and association studies revealed that it has been composed of multiple phenotypes ascribing the principal problem such as
skin-mucosa, joint, eye, vascular, neurological and gastrointestinal involvement. Each phenotype has its own characteristic
demographic and clinical features as such their management strategies and prognosis differ substantially. Actually, the con-
cept of phenotyping has been well known for some time and is considered one of the basic elements of the still continuing
debate whether to call this entity ‘disease’ or ‘syndrome’. Further supporting evidence comes from the observation of the
geographical differences of disease expression. In this setting, BS resembles rather a construction made of several dynamic
and interactive LEGO pieces of different shapes and colors. These pieces presenting phenotypes with their own disease
mechanism have presumably different genetic determinants. The analysis of phenotyping could help us to identify this dis-

order and hence could contribute to find better ways of treatment.

Keywords Behget’s syndrome - Phenotypes - Oral ulcers - Uveitis - Crohn’s disease - Venous thrombosis - Neurological

involvement - Ethnic differences

Introduction

Behcet syndrome (BS) is a multi-systemic complex disorder
with unknown etiology and a distinct geographical distribu-
tion [1]. The disease course characterized by exacerbations
and spontaneous remissions, tends to be more active and
severe during the first years [1, 2]. The usual onset is in the
third decade. While the disease affects both genders equally,
it runs a more severe course among males [1, 2]. Recurrent
skin mucosa lesions and sight threatening panuveitis are the
hallmark of the disease [1]. Veins or arteries of all sizes may
be involved along with joints, gastrointestinal system and
central nervous system [1, 2].

BS has a distinct geographical distribution including
Mediterranean countries and Middle-East and Far East [3].
Turkey has the highest prevalence around the world with up

The article is part of the Topical Collection: Behcet disease.

P< Emire Seyahi
eseyahi @yahoo.com

Division of Rheumatology, Department of Internal
Medicine, Cerrahpasa Medical Faculty, University
of Istanbul, 81310 Istanbul, Turkey

to 420 per 100,000 adult population [4]. It has been con-
sidered as an orphan disease (< 50 per 100,000) in the rest
of the world. However, there is evidence that its prevalence
might be increasing in Europe especially when Asian and
North African immigrant populations were evaluated as
shown in a study done in a suburb of Paris about 10 years
ago [5]. This is expected to be even higher especially after
the European refugee crisis [6].

BS has been always in the limelight in both endemic
and non-endemic places and attracted attention of physi-
cians from several different specialties. It is one of the major
causes of non-infectious uveitis [7] and one of the leading
causes of Budd—Chiari syndrome [8]. The correct diagnosis
and defining the main organ threat are of crucial impor-
tance for the proper management. All these efforts must be
at the right time before the irreversible organ damage. Skin-
mucosa lesions which are usually the presenting manifesta-
tions and considered as ‘innocent’ could be tip of the ice-
berg hiding an ensuing major organ involvement. It is well
recognized that major organ involvements are responsible
from serious morbidity and mortality [2], while skin-mucosa
lesions may cause significant impact on quality of life [9,
10]. Moreover, work-related disability in BS is increased
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[10, 11]. Finally, in endemic places, BS exerts a significant
economic burden [12].

The diagnosis of BS is clinical in that there are no diag-
nostic laboratory, histological, or radiological tests. Interna-
tional study group (ISG) criteria have been developed based
on the incidence of clinical manifestations [13]. It has to be
noted that these criteria should not be used to diagnose the
individual case [14]. They ensure rather the uniformity of
groups of patients for clinical and laboratory studies [14].
As seen in all biological events, BS is dynamic and clinical
manifestations evolve over time [15]. Additionally and per-
haps most important of all, it is not a single disease process
which could complicate making a diagnosis [16].

In this review, I will describe common phenotypes and
discuss difficulties with putting BS into a specific classifica-
tion scheme. In addition, I will try to summarize geographi-
cal variances in disease expression and review the relevant
literature.

Difficulties with classification

For the moment BS could be described best as a ‘multifacto-
rial complex disorder’. As has been previously mentioned, it
could not be possible to include it into a specific classifica-
tion scheme [1, 16]. In particular:

a. Itis not a Mendelian disease yet ethnic predilection, well
known HLA B51 and non-HLA associations, signifi-
cantly increased sibling recurrence ratio and presump-
tive autosomal recessive mode of inheritance in the
pediatric patient population are considered to support
the role of the genetics in the ethiopathogenesis [16-18].

b. It is certainly not an autoimmune disease since typical
features of autoimmune diseases such as female domi-
nance, increased B cell function or specifically impaired
T cell activity, autoantibody production, association
with auxiliary autoimmune conditions or features such
as Raynaud phenomenon or premature atherosclerosis
are either not increased or absent. Similarly, the asso-
ciation with organ-specific autoimmune disorders, as
vitiligo or Hashimoto’s disease are also unusual [1, 16,
19-21].

c. BS has an episodic course and some clinical features
such as oral ulcers and papulopustular lesions resemble
to that seen in autoinflammatory diseases [17]. However,
it rarely begins in the childhood, let alone not being a
monogenic disease, its genetic associations are not so
strong, fever episodes are rare and organ damage may
occur more frequently than that observed in autoinflam-
matory conditions [22]. On the other hand, the response
to anti-IL 1 treatment -a common therapeutic agent for
many autoinflammatory conditions — is somewhat con-
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troversial. While there are several studies suggesting
a potential role for anti-IL agents in ocular and muco-
cutaneous phenotypes [23-25]; a few others report a less
clear benefit [26, 27].

d. It does not fit into a specific classification dedicated to
‘vasculitides’ either, since veins are the primary target
in BS, which is rather unexpected for a typical vascu-
litis. Additionally, vasculitic changes are rarely found
on the histopatologic examination of characteristic skin-
mucosa lesions or Pathergy phenomenon [28]. Moreo-
ver, characteristic radiological or histological features
ascribed to ‘vasculitis’ such as leukocytoclastic vascu-
litis, concentric thickening of aorta and its branches,
granulomatous changes or necrotizing vasculitis are not
features of BS. On the other hand, pulmonary artery
aneurysms which are specific to BS, are unusual for
‘large vessel vasculitides’ [1, 28]. Having said that, BS
is currently classified as a variable vessel vasculitis [29],
which will be quite possibly subject to change in the
imminent future.

Why do we need phenotyping?

Even scholars who are particularly focused on BS cannot
decide whether to call it a ‘Behget’s disease’ or ‘Behget’s
syndrome’. We prefer to describe it as a syndrome (a collec-
tion of signs and symptoms that frequently occur together)
rather than a disease which usually describes a definite entity
with known etiology and pathology [14]. For instance, a
recent study showed that the prevalence of clinical manifes-
tations (which may exceed 10 in total) has been estimated to
be below 70% excluding that of skin-mucosa lesions, leading
to a multitude variety of combinations of clinical presenta-
tion among patients [30].

In a typical BS cohort, each patient has their own indi-
vidual complaint, sign and symptoms, treatment and out-
come and yet all are classified as BS. Table 1 shows the
detailed clinical history of six examplary patients with
different dominant organ involvement. As if in theory we
had been successful to dismantle their disorder, we would
have find pieces similar to LEGO bricks that can be assem-
bled and connected in many ways to construct individual
syndromes. These pieces would have presumably different
disease mechanisms and genetic determinants. Phenotyping
analysis similar to what was done in other complex heteroge-
neous disorders could help us to decipher the pathogenesis
and hence provide better management [31, 32]. Emerging
developments on this field will eventually lead to individual-
ized medicine for BS.

The concept of phenotyping BS is not a new concept,
being introduced about 50 years ago by Lehner who had
described a “spectral involvement or classification” of BS as
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stated by Barnes [14]. The concept has been further devel-
oped with the support of several cluster analysis mainly by
Yazici and colleagues now became an essential element in
our understanding disease mechanisms [1, 16, 33-41]. Our
Japanese colleagues appear to have adapted it to routine
practice already, but with another terminology: patients
who have intestinal, vascular, or neurological involvement
as a dominant clinical presentation are labeled as ‘variant
types’ [42].

Cluster analysis and association studies

Several cluster analysis and other studies revealed important
associations related to specific organ involvement. Table 2
summarizes the literature review of the prominent ones.
Two studies done 10 years apart in different BS popu-
lations studied organ associations with factor analysis and
identified the same 4 clusters [34, 36]. These were: factor
1: oral ulcers, genital ulcers, and erythema nodosum; factor
2: superficial and deep vein thrombosis; factor 3: Uveitis;
factor 4: papulopustular skin lesions and joint involvement.
Another study from the same unit observed that enthesopa-
thy was part of this association as well [39]. Importantly,
the latter association was also shown in the family relatives

of the patients with this specific cluster [36]. Recently,
Kurosawa et al. identified subgroup classifications in BS
using a correspondence analysis database of 2218 patients
receiving financial aid for treatment between 2003 and 2014
[43]. Three distinct clusters were found in the data: group
A (male, HLA-B51-positive, ocular inflammation, neuro-
logic involvement), group B (female, onset age: < 30 years,
HLA-B51-negative, genital ulcers, no ocular inflamma-
tion, no neurologic involvement), and group C (onset age:
30-39 years, skin lesions, arthritis) [43]. On the other hand,
the clusters described were not observed in studies from
Israel and Greece [44, 45].

Additionally, several studies using univariate analysis
pointed out to significant positive and negative associations
between organ systems [33, 35, 39-43, 46-48]. Positive
associations could be listed as: cerebral venous sinus throm-
bosis (CVST) and peripheral major vessel disease; CVST
and pulmonary artery involvement; Budd—Chiari syndrome
and vena cava involvement/peripheral major vessel disease
and finally, posterior uveitis and parenchymal neurological
involvement. On the other hand, patients with ocular disease
were found to be less likely to have genital ulceration and
gastrointestinal and vascular involvement [47, 48]. Simi-
larly, a negative association between vascular involvement

Table 2 Literature review of studies aiming mainly cluster analysis or organ associations

Method

Clusters or significant associations

Study, year n
Tunc et al. 2002 272
Karaca et al. 2012 407
Kurosawa et al. 2018 2218
Diri et al. 2001 86
Tunc et al. 2004 168

Hatemi et al. 2008 73

Tascilar et al. 2014 882
Seyahi et al. 2014 343
Bitik et al. 2016 295
Suwa et al. 2018 3213
Hussein et al. 2018 249
Suzuki et al. 2018 7950

Factor analysis

Factor analysis

Correspondence analysis

Analysis of variance
Chi-square test

Analysis of variance
Correspondence analysis

Chi-square test
Chi-square test
Logistic regression analysis

Logistic regression analysis

Chi-square test

: Genital ulcers, and erythema nodosum

: Superficial and deep vein thrombosis

: Uveitis

: Papulopustular skin lesions and joint involvement

: Genital ulcers, and erythema nodosum with or without oral ulcers

: Superficial and deep vein thrombosis

: Uveitis

: Papulopustular skin lesions and joint involvement with or without oral ulcers
: Male, eye disease, HLA-B51 (+), neurologic involvement

: Female, genital ulcers, onset age: < 30 years, no eye disease, HLA-B51 (-), no
neurologic involvement

3: Onset age: 30-39 years, skin lesions, arthritis

N = B W= W=

Papulopustular lesions and arthritis
Cerebral venous sinus thrombosis and peripheral major vessel disease
Enthesopathy, acne and arthritis

Cerebral venous sinus thrombosis and pulmonary artery involvement
Budd—Chiari syndrome and vena cava involvement

Budd-Chiari and peripheral major vessel disease
Posterior uveitis and parenchymal neurological involvement

Eye involvement negatively associated with genital ulceration and gastrointestinal
involvement

Severe eye involvement negatively associated with genital ulceration and vascular
involvement

Gastrointestinal involvement negatively associated with eye involvement, vascular

involvement negatively associated with genital ulceration and positively associ-
ated with HLA-B51
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and genital ulcers was also shown [42] supporting what was
found in the cluster analysis [34, 36].

Phenotypes of Behget’s syndrome

As revealed by cluster analyzes there are four predominant
clinical phenotypes such as skin-mucosa involvement, uvei-
tis, joint involvement and vascular disease (Table 3). In addi-
tion to these, gastrointestinal and central nervous system
involvement could be other plausible candidates.

Phenotype 1: skin-mucosa involvement alone

One third of the patient population may present and continue
for longtime with only recurrent skin-mucosa lesions with-
out having any major organ involvement [2, 49, 50]. Recur-
rent oral and genital ulcerations defined as the hallmark of
BS are the most common manifestations followed by papulo-
pustular or nodular skin lesions. Clinical characteristics and
differential diagnosis are summarized in Table 4.

Oral ulcers

Oral ulcers are usually the first and the most long lasting
lesion [2, 49, 50]. They are easily differentiated from her-
petic lesions because they are usually found on the mucous
membranes of the lips, gingiva, cheeks, and tongue. On the
other hand, it might be difficult to distinguish from recurrent
aphthous stomatitis morphologically and pathologically. The
increase in its frequency during the early years of the disease
may predict the development of major organ involvement
[51]. The recurrent episodes abate usually slowly after the
fourth decade and oral ulcers are becoming fewer at each
attack, less painful and less noticeable [2]. Fatigue or stress,
some types of food and quitting smoking has been reported
as triggering factors [52, 53]. It is also well known that men-
struation may exacerbate oral ulcers as well as other skin
mucosa lesions among female BS patients [54]. On the other
hand, dental and periodontal therapies may decrease their
number in longer follow-up indicating that, oral health is
associated with disease severity [55].

Genital ulcers

Genital ulcers are the most pathognomonic lesion in BS.
They usually occur on the scrotum or labiae and tend to
form scars [56], with no urethritis or dysuria, unlike what
is observed in reactive arthritis or venereal diseases [49].
They are less frequent compared to oral ulcers and in about
half of the patients they occur for only first few years then
disappear. By definition, they can be considered as the first
signals of BS onset.

Acne-like lesions or papulo-pustular lesions

Acne-like lesions or papulo-pustular lesions (PPL) are seen
both at the usual acne sites as well as at uncommon sites
such as extremities and are also indistinguishable from acne
vulgaris by both in appearance and pathological examination
[33, 39, 54, 57]. They may not be sterile [58]. Nevertheless,
as found in a controlled survey, BS patients tend to have
these lesions more on the lower extremities and continue to
have PPL after the age of 50 [54, 57]. Additionally, acne-like
lesions occur more frequently among patients with arthritis
[33, 34, 36, 39] as mentioned earlier.

Nodular lesions

Erythemathous nodular lesions can be either due to pan-
niculitis or superficial vein thrombosis [49]. Dermal ultra-
sonography could be helpful in their differentiation as well
as other clinical features. While panniculitis are more likely
to be seen among women, the latter often occur among men
and in association with vascular involvement. The appear-
ance of the nodular lesions due to panniculitis among BS
patients is similar to that observed in idiopathic erythema
nodosum. In about half of the cases neutrophilic vasculitis
may be found in the histopathology [59].

Phenotype 2: joint involvement

Joint involvement has been reported in up to 50% in large
case series [60]. The frequency can go up to 80% in some
ethnicities [61]. However, it is estimated that only about 10%
of the patient population suffers from solo joint involvement
without any other organ involvements. The clinical pres-
entation with mono or oligo-arthritis in the lower extremi-
ties may be similar to that seen in seronegative spondylar-
thropathies. Similarly, it is usually self-limited, resolves in
2-4 weeks; often leaves no deformity or erosions. Patients
report no morning stiffness, and there is mild inflammation
in the synovium [60, 61]. Patients with arthritis may have
enthesopathy. However, different than SpA, sacroiliac joint
involvement is not increased, spine is spared and HLA B27
association is weak.

As indicated clearly in 2 factor analysis mentioned ear-
lier and in several others, joint involvement is associated
with acne or papulopustular lesions among BS patients
[33, 34, 36, 39]. Diri et al. studied 44 patients with arthri-
tis, 42 patients without arthritis along with 21 patients with
rheumatoid arthritis and 33 healthy controls and found
that the number of papules and pustules was significantly
higher in the arthritis group than observed in the remain-
ing three groups [33]. The presence of enthesopathy was
investigated using ultrasonography among 35 patients with
acne and arthritis, 38 patients without arthritis, 37 patients
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Table 4 Clinical characteristics of skin-mucosa lesions

Types of lesion Oral ulcer Genital ulcer Papulopustular lesion Erythema nodosum

Frequency ~95%, 80-90%, 85%, 50%, more common in women

Healing properties Usually minor (< 10 mm)

Heal in 3—4 days, without scar

Location Lips, gingiva, cheeks, and

tongue labiaes

Differential diagnosis Recurrent aphtous stomatitis

Heal in 10-30 days, with scar

Scrotum; major and minor

Herpes and reactive arthritis

Heal within
2-3 days, without
scar.

Heal 7-10 days or longer, leaves
hyperpig.

Face, upper chest, Extremities

neck, shoulders,

extremities

Acne vulgaris Idiopathic forms

with ankylosing spondylitis (AS) and 25 patients with rheu-
matoid arthritis (RA) [39]. Patients with AS, followed by
BS patients with acne and arthritis were found to have the
significantly higher enthesopathy scores compared to the
remaining study groups.

Phenotype 3: vascular involvement

Vascular disease develops in up to 40% with a definite
male preponderance [62]. About half of the male patient
population may be affected when followed prospectively
for 20 years [2]. It is usually an early manifestation. Sev-
eral lines of evidence suggest that the vascular involvement
stands apart:

a. The frequency of vascular involvement was not found to
be high enough to be included among the listed clinical
manifestations set for the formulation of International
Criteria most probably due to geographical variances in
disease expression [13]. The fact that it is not strongly
associated with skin-mucosa and eye involvement could
be also possible. Exclusion from the criteria was right-
fully criticized later on by some experts [63].

b. Some patients with typical vascular involvement may not
fulfill the criteria at the onset and during the follow-up.
In a large series of BS patients with vascular involve-
ment including 882 patients, vascular involvement
occurred in about 20% of the patients at the same time
of disease onset and before fulfilling the ISG criteria in
another 10% [40]. Similarly a literature review of 392
patients [64] and a large series of 47 patients with pul-
monary artery involvement found that there were about
10% who did not fulfill the ISG criteria at presentation
and during the follow-up [65].

c. Two studies in separate cohorts and in different time
lines identified vascular involvement as distinct cluster
using factor analysis [34, 36].

d. Furthermore, Hughes-Stovin syndrome, which is known
as a rare condition characterized by aneurysms espe-
cially in pulmonary arteries and venous thrombosis of
the lower extremities without the classical expected

signs of BS is considered as the cardiovascular subtype
of BS [66, 67]. There are around 50 cases reported in the
literature. Hughes-Stovin syndrome supports the propo-
sition that there is a weak association between vascular
involvement and other BS stigmata.

Vascular involvement is associated with unique fea-
tures and its presence plays a critical role in the differen-
tial diagnosis. These unique features can be summarized
as thrombotic tendency, venous predilection and relaps-
ing course. Moreover, it leads to increased morbidity and
mortality.

Venous involvement is significantly more common than
arterial disease and lower extremity deep vein thrombosis
(DVT) is its most frequent manifestation [40]. Vena cava
inferior and superior, upper extremity and jugular veins and
also cerebral venous sinuses can be affected. Arterial dis-
ease involves mostly pulmonary arteries, followed by aorta
and peripheral arteries and is manifested mostly in the form
of aneurysms. It has to be noted here that anatomical and
physiological characteristics of the pulmonary arteries bear
striking resemblance to peripheral veins with thin walls, less
elasticity and lower pressure. Arterial occlusions are rare. As
a rule vascular involvement is almost always associated with
intensive thrombosis and runs a relapsing course whether it
affects veins or arteries. Thus far, no significant evidence
related with thrombophilia was observed [68, 69].

In a retrospective study from our unit including 882
patients with vascular involvement, the cumulative risk of
recurrent vascular events of all kinds was calculated to be
38% at 5 years [40]. When an inception cohort with DVT
was prospectively followed, the rate of relapse reached 29%,
37% and 45%, at 6 months, first and second year, respec-
tively [Ozguler, inpreparation for submission]. In a ret-
rospective French study which included 296 patiens with
venous thrombosis, 33.8% experienced at least 1 venous
thrombosis relapse after a median follow-up of 5 years
[70]. Similarly, relapses can be seen in roughly 20% of the
patients with pulmonary artery involvement (PAI) or non-
pulmonary arterial aneurysms who remained alive after a
median of 5-7 years follow-up [65].
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In vascular phenotype, several vascular associations can
be seen such as superficial and deep vein thrombosis; BCS
and inferior vena cava syndrome (IVCS); intracardiac throm-
bosis and PAI [40, 65]. Furthermore, it has to be noted that,
CVST which is strongly associated with DVT and PAI is
obviously a part of the vascular phenotype [35, 40]. The
rare concomitant presence of CVST and parenchymal neu-
rological also supports this contention. DVT is often con-
comitantly present in these associations. It is interesting that
there are no definitive histopathologic features besides the
presence of lymphocytic infiltration around the vaso vaso-
rum. Concentric arterial thickening around the vessel wall,
granuloma formation or fibrinoid necrosis is absent. Leuko-
cytoclastic vasculitis is not a feature of BS either.

Vascular involvement is the major cause of mortality in
BS. In 20 year outcome study which included 428 (286 M/
142 F) patients with BS, large vessel involvement such as
pulmonary artery aneurysms and Budd—Chiari syndrome
was the leading cause of mortality (17/ 42; 40%) [2]. Simi-
larly, in a French study, among 817 patients with BS, the
main cause of death was major vessel disease (mainly arte-
rial aneurysms and Budd—Chiari syndrome) (44%) [71].
Moreover, the French group reported that Budd—Chiari
syndrome was associated with 9 times increase in the mor-
tality rate [72]. On the other hand, DVT may lead to severe
post-thrombotic syndrome in about half of the patients, and
claudication in third [62, 73]. It is also associated with high
rate of unemployement [73].

Phenotype 4: eye involvement

The prevalence of eye involvement is about 50% [2, 74,
75]. It is basically a non-granulomatous uveitis. Recurrent
inflammatory attacks and spontaneous remission is a rule
and most distinctive feature. It is usually bilateral; however
the severity of involvement may not be equal in both eyes.
While isolated anterior uveitis is rarely seen and mostly
among females (5-10%), pan or posterior uveitis dominates
the clinical picture [74]. Retinal vasculitis may be concomi-
tantly present in about half of the cases with posterior uvei-
tis and signifies severe involvement. Complications such as
cataracts, glaucoma and eventually phthisis bulbi could be
seen in treatment refractory cases. Loss of useful vision is
estimated to be around 15-20% [1, 74]. Male gender, poste-
rior involvement, having frequent attacks (> 3/year), strong
vitreous opacity and macular edema are defined as poor
prognostic factors [74-76].

Previous 2 factor analysis identified ‘uveitis’ as a sepa-
rate cluster with its distinguishing features [34, 36]. Ocular
involvement develops usually within the 2 years after fulfill-
ment of diagnostic criteria and run its outmost severe course
which could result in extensive damage during the first few
years then abates [2]. Additionally, it may occur without the
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accompanying stigmata in up to 20% of the patients, similar
to what was observed with the vascular involvement [75].
Results of a very recent study by Suwa et al. conducted in
a large inception cohort (n=3213; 1382 M/1831 F) with
a very short disease duration (median 1 year [IQR 0-3])
in Japan support this finding [47]. A multivariate logistic
regression analysis revealed that ocular involvement was not
associated with genital ulcer or gastrointestinal involvement
during the early course of the disease.

The definition of eye lesions in the ISG criteria set
includes non-specific terminology such as anterior uveitis,
posterior uveitis, cells in the vitreous on slit-lamp examina-
tion, or retinal vasculitis observed by the ophthalmologist
[75]. It is ophthalmologist’s responsibility to make the cor-
rect diagnosis which relies upon distinctive characteristics.
However relapsing remitting course could not be easily rec-
ognized or could not be sufficient in some patients which
necessitate additional clues that could be helpful in discrimi-
nation. For this purpose, Tugal-Tutkun et al. investigated
the discriminative role of eye lesions in BS as presented on
ocular clinical photographs [77]. Fourteen uveitis special-
ists, masked to demographic and clinical features of patients,
independently labeled ocular photographs of 29 patients
with BS and 30 patients with other diagnoses as “Behcet
uveitis” or “non-Behcet uveitis”. While exact agreement
with the correct diagnosis was found between 56 and 81%,
7 reviewers correctly labeled more than 70% of photographs.
Smooth layered hypopyon, superficial retinal infiltrate with
retinal hemorrhages, and branch retinal vein occlusion with
vitreous haze were correctly recognized as Behcet uveitis by
the majority of reviewers [77].

Phenotype 5: parenchymal neurological
involvement

The prevalence of neurological involvement is approximately
5% with a significant male predilection. This prevalence may
go up to 10% when followed prospectively for 2 decades
[78-80]. Approximately 3/4th present with parenchymal cen-
tral nervous system (CNS) involvement (p-NBS), while the
remaining cases present with CVST which is considered as
part of vascular phenotype (previous section) and considerably
different than parenchymal type in terms of demographic and
clinical characteristics, as well as disease course and progno-
sis. Parenchymal neurological involvement occurs late during
the course of the disease after a mean of 5 years disease onset.
Approximately, 6% of patients may present without fulfilling
the ISG diagnostic criteria for BS. It usually affects the telen-
cephalic—diencephalic junction, brainstem, and spinal cord.
These patients present with a subacute (or rarely acute) onset
of severe headache, cranial nerve palsy, dysarthria, ataxia,
and hemiparesis. p-NBS is an important cause of morbidity
and mortality [2, 78-80]. About 2 decades ago Akman—Demir
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studied the outcome of 200 patients with neurological involve-
ment and found that among 110 patients who were followed
for at least 3 years the rate of being death or severely disabled
was found to be 60% in 10 years [78]. A recent study by Noel
et al reported somewhat better but still severe outcome: in a
cohort of 115 patients exclusively with parenchymal neuro-
logical involvement the mortality or severe disability rate was
estimated to be 25% in 7 years [80].

Parenchymal neurological involvement can be
associated with eye involvement

Cluster studies stated earlier did not include neurological
involvement because of the very low prevalence [30, 32].
However, there are evidences indicating that parenchymal
neurological involvement could be associated with eye dis-
ease. Bitik et al. found that patients with posterior uveitis had
increased frequency of neurological involvement compared
to those without (p <0.001; odds ratio: 3.9; 95% CI 1.8-8.6)
[46]. Moreover, a recent study including a considerably large
cohort, identified a distinct cluster which is composed of eye
disease, parenchymal neurological involvement in association
with male gender and HLA B 51 positivity [43]. Addition-
ally, a considerably high frequency of eye disease (up to 66%)
was observed in large case series of patients with neurological
involvement [78, 80].

Phenotype 6: gastrointestinal involvement

Prevalence of gastrointestinal involvement changes signifi-
cantly across different ethnicities, reaching up to 50% in the
Far-East to being negligeable in Turkey and in the majority
of Middle-East. Both males and females are affected equally
regarding prevalence and severity. The gastrointestinal mani-
festations may develop about 5—10 years after the onset of oral
ulcers; however, it is also known to occur before the appear-
ance of BS related symptoms. Due to the low prevalence,
it was not studied in previous cluster analysis [34, 36], but
studies show that it is less likely to be associated with eye
involvement [42, 47]. Clinical presentation varies consider-
ably; patients may have only mild abdominal discomfort or
present with emergency conditions such as hemorrhage or
perforation [81-83]. On the histopathology, chronic or active
mucosal inflammation as well as neutrophilic phlebitis could
be seen. Granuloma formation is again not a typical feature.
Relapses are seen in about 20% of the affected patients [83].

Similarities with Crohn’s disease

Among all the phenotypes of BS, gastrointestinal involve-
ment with its obvious similarity to Crohn’s disease (CD),
constitutes the most strong evidence for the proposal of
different disease mechanisms playing role in BS [16].

Both BS and CD typically occurs at a young age, have a
chronic, relapsing remitting course and somewhat similar
extraintestinal manifestations with a less frequency in CD
[81, 82]. When patients with CD were screened formally
for the presence of clinical features of BS, it was found
that none of the CD patients fulfilled ISG criteria for BS
or had major organ involvement such as eye, vascular or
neurological disease [80]. Papulopustular lesions (24%)
and oral ulcers (22%) were the most common lesions, fol-
lowed by pathergy positivity (11%), genital ulcers (4%),
arthritis (3%) and nodular lesions (2%). Moreover, apart
from a few hints, clinical and endoscopic appearance of
intestinal involvement could not be differentiated eas-
ily from CD [81, 82]. In BS typically terminal ileum is
affected, while perianal and rectal area involvement are
seldom seen. Ulcers tend to be single or less than five, are
usually confined to the ileocecal area, more likely to be
deep and round and prone to perforation [82]. On the other
hand, this lingering debate over distinction seems in vain
since the medical management of the two conditions is
rather similar including their response to biological drugs.
Interestingly exacerbations with secukinumab-an anti-IL
17 agent- have been reported among both patients with
CD and BS [85, 86]. Conversely, secukinumab is known
be quiet effective and licensed for ankylosing spondylitis,
psoriasis and psoriatic arthritis [87].

Geographical differences in disease
expression

There is a significant variation in frequency and preva-
lence of clinical manifestations in different parts of the
world. Table 5 highlights the main results of major studies
focusing on disease expression in several ethnicities.
Gastrointestinal disease is the prototype as mentioned
previously being more frequent in the Far-East Asia [81,
82]; by contrast, vascular disease is less common in this
region [88]. In a literature review looking at specifically
published articles around the world on pulmonary artery
involvement due to BS, the number of articles from Japan
was significantly lower while that from Turkey was signifi-
cantly higher than expected [89]. Interestingly, evidence
shows that this could not be specific to BS since there
is tendency to see low frequency of vein thrombosis in
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Table 5 Literature review of studies focusing specifically on ethnic differences in phenotypic expression

Study, year Country n

Results

Zoubulis et al. 1997 Germany

Muhaya et al. 2000 Japan and UK 54 (Japans: 35; British: 19)

Krause et al. 2001 Israel 100 (originated from Iran/Iraq, Turkey and
North Africa: 66; Arabs: 34)

Kotter et al. 2004 Germany 65 (Germans: 32; Turks: 33)

Rozenbaum et al. 2007 Israel 53 Arabs (n=30) and Druzes (n=23)

Mahr et al. 2008 France 79 European patients (n=19) and non-European

patients (n=60)

Mohammad et al. 2012 Sweden
ancestry (28/40, 70%)
Savey et al. 2014 France
sub- Saharan African (n=>50)
Sibley et al. 2014 USA and Turkey USA: 112; Turks: 107
Kappen et al. 2015 Holland

ers: 16)

196 (Germans: 82; Turks: 86; others: 28)

40 Swedish ancestry (n=12) and non-Swedish

European (n=369), North African (n=350) and

100 (Dutch: 12; Turks: 52; Maroccan: 20; Oth-

Ocular disease is more frequent in South-Eastern
European patients and in Turkish immigrants

Japanese patients have more active anterior uveitis
and more posterior uveitis than patients from
United Kingdom

Arabic patients have more severe ocular diseases.
Jewish patients from North African countries
have higher disease severity score

No significant difference

Higher frequency of uveitis, deep vein thrombo-
sis, and CNS involvement, and a higher global
severity score in Arabs

No significant difference
No significant difference

SubSaharan African patients exhibited a worse
prognosis with higher frequency of CNS and
cardiovascular involvement compared to those
from Europe or North Africa. The 15-year mor-
tality rate was 3 times higher than the overall
mortality

More gastrointestinal and neurologic disease was
seen in the United States

Joint involvement was significantly higher among
Maroccan patients compared to Dutch patients

CNS central nervous system

Asian populations. On the other hand aortic valve involve-
ment has been reported mainly from Japan and Korea [90].
Krause et al. showed that patients from North Africa had
higher rates of arthritis, overall vascular disease, deep vein
thrombosis, and neuro-Behget in contrast to patients with
origins in Iran, Iraq and Turkey [91]. Central nervous sys-
tem involvement has been reported with higher prevalence
in Tunisian patients especially in males compared with
Italian and Spanish [92, 93]. Similarly, in a French multi-
ethnic country, sub Saharan African patients exhibited the
highest mortality rate [94]. They displayed a higher fre-
quency of CNS involvement and a trend toward higher car-
diovascular involvement compared to those from Europe
or North Africa [94].

In general, series from non-endemic geographies, include
more female patients and have a milder course and outcome
with less severe organ involvement [93, 95-98]. However,
studies which do not favor a significant ethnic influence or
end up with even contradictory results are also present [5,
99-102]. For example a recent study revealed that eye and
vascular disease were similar in frequency in both USA and
Turkish patients [99]. However, more gastrointestinal and
neurologic disease was seen in the USA [99]. Addionally,
associations between major organs or clusters as described
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in Turkish BS patients have not been found among Israeli
and Greek patients [44, 45].

Conclusions

BS is still an enigma; we could not define nor classify. It
should be considered as an ensemble of phenotypes with
different clinical characteristics, outcome and treatment
modalities, similar to LEGO pieces of different shapes and
colors. It is possible that these pieces with their own dis-
ease mechanism have different genetic determinants. In this
context, geographical differences of phenotypic expression
are regarded as further supportive evidence. Defining the
phenotypes could help us to decipher this enigma.
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