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ABSTRACT

New epidemiologic studies from Po-
land, Jordan, Algeria, Taiwan and
Korea highlight the geographic dif-
ferences in incidence, prevalence and
clinical features of Behget’s syndrome
(BS). A study from Austria comparing
clinical manifestations of their BS pa-
tients with different countries of origin
suggest that environmental factors may
be important in the disease phenotype
of BS. New genetic association studies
dealing with the innate and acquired
aspects of BS prevailed during 2017
and novel susceptibility and regula-
tory factors were described. Common
denominators among various disease
processes were again highlighted and
epigenetic factors were emphasised.
“Bagel sign” pattern, a central lesion
with hypo-intense core and hyper-
intense rim was defined in the spinal
MRIs of the patients with neuro-BS
especially during the acute attacks of
myelopathy. This distinctive pattern
suggests venous thrombosis and sur-
rounding oedema in the spinal cord.
Pseudotumour cerebri may present
with similar clinical presentation to
that observed in cerebral venous sinus
thrombosis, responds well to immuno-
suppressive treatment, and could be
associated with venous thrombotic re-
lapses. Menstruation and certain food
appear to exacerbate skin and mucosa
lesions in BS. The EULAR recommen-
dations for the treatment of BS have
been updated with 5 new overarching
principles and one additional recom-
mendation for surgical management
of vascular complications. Infliximab
initiated earlier in the course of uvei-
tis yields a better visual outcome. Ta-
pering or stopping of anti-TNF agents
seem to be possible when remission has
been achieved. Adalimumab appears to
be more effective for venous thrombo-
sis than classical immunosuppressives.
Oral anticoagulants might not be cru-

cial for cerebral or peripheral venous
thrombosis. Transcatheter embolisa-
tion of pulmonary aneurysms may be
life-saving by providing immediate
control of haemoptysis. The results of
surgery for pulmonary artery involve-
ment appear to be satisfactory.

Introduction

Behcet’s syndrome (BS) is a variable
vessel vasculitis that follows a relaps-
ing and remitting course. The heteroge-
neity in clinical manifestations that can
include oral and genital ulcers, nodular
and papulopustular lesions, peripheral
arthritis, uveitis, arterial aneurysms,
venous and arterial thrombosis, central
nervous system involvement and in-
testinal ulcers, can cause challenges in
the diagnosis, management and disease
assessment of BS. Several interesting
studies have been published during the
last 12 months regarding the epidemi-
ology, pathogenesis, clinical findings
and management of BS. As we had
done in the previously published an-
nual reviews, we have tried to provide
a critical review of these recent studies
(1-6).

Epidemiology

Studies describing and comparing the
prevalance and disease characteristics
of a condition among immigrants and
natives of a geographic region are in-
teresting, since they may point out the
role of genetic and environmental fac-
tors in the development of that condi-
tion. A recent study from Austria re-
ports on the disease manifestations of
76 patients with BS (7). Among these,
39.1% were of Austrian origin, 37.0%
of Turkish origin and the remaining pa-
tients were of Italian, Balkanese, Ger-
man, Armenian, Portuguese, Thai and
Tunisian origin. The authors observed
that the clinical findings of their pa-
tients with Turkish origin were similar
to their patients with Austrian origin
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and not to the previously reported clini-
cal findings of Turkish patients living in
Turkey, supporting a more pronounced
role of environmental factors. Main
differences were fewer genital ulcers
and skin lesions and more frequent vas-
cular, neurologic and gastrointestinal
involvement in Turkish origin patients
living in Austria. In a previous study
from Germany, the disease manifesta-
tions were similar among BS patients
of German and Turkish origin, whereas
eye involvement was more frequent
among patients of Turkish origin liv-
ing in Turkey compared to a historic
cohort of Turkish BS patients living in
Turkey (8). On the other hand, a study
from France had showed higher neuro-
logic involvement and mortality rates
among patients of North African origin
compared to patients of French origin,
all living in France (9). An important
information missing from all of these
studies that could help to speculate on
the role of environmental factors in dis-
ease expression, is whether the immi-
grants are first, second or later genera-
tion immigrants and the age at immi-
gration for first generation immigrants.
The first prevalence studies of BS in
Poland (10) and in Jordan (11) were
published last year, as well as the first
epidemiologic study on BS in Algeria
(12). The Polish study was also the
first BS prevalence study from Eastern
Europe and showed an incidence rate
of 0.5 per 1,000,000 per year (95% CI
0.35-0.61) and a point prevalence of
0.34 per 100,000. This is to our knowl-
edge the lowest prevalence rate report-
ed in Europe after Scotland. In addition
to a real difference in prevalence re-
lated to genetic and environmental fac-
tors, a lower immigration rate from BS
prevalent countries and methodologic
differences may be responsible for this
low prevalence (13). This was a hospi-
tal-based study and only patients who
were hospitalised as inpatients were
captured. The authors suggest that sys-
temic vasculitides with multi-organ in-
volvement such as BS are usually hos-
pitalised in Poland, but this may have
caused some under-reporting since
milder patients with only skin and mu-
cosa involvement may be missing. The
older age at diagnosis (41.6 years, 95%
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CI, 38.3-44.8) may point out to a delay
in diagnosis, or may be related to the
study design, since more serious com-
plications of BS such as arterial, nerv-
ous system and gastrointestinal system
involvement that would require hospi-
talisation, usually occur at a later age.
Interestingly, no difference in preva-
lence was observed between urban and
rural regions of Poland and 58.5% of
BS patients were women.

The study from Jordan was conducted
among 2469 hospital employees at 6
hospitals in North Jordan (11). Patients
with recurrent oral ulcers, a previous
diagnosis of BS or any major symp-
tom suggesting BS were questioned
and examined by 2 rheumatologists
and a pathergy test was performed. A
total of 17 patients who fulfilled the
International Study Group (ISG) cri-
teria were identified and 10 of these
already had a previous diagnosis of
BS. Mean age was 38.6x10.7 years
and male to female ratio was 2.4:1.
The estimated prevalence was 660 per
100,000 (95% CI 348-975), and this
is the highest BS prevalence reported
until now. A previous BS prevalence
study among hospital employees in
Turkey had shown an estimated prev-
alence of 440 per 100,000 (95% CI
220-780) (14). This result was similar
to the estimated prevalence reported in
a population-based study in the same
city and authors had commented that
studying hospital employees with com-
parable social/economic status may be
a relatively simple, cheap and feasible
method for estimating disease preva-
lence. In the study from Jordan, a fam-
ily history of BS was reported by 25%
of BS patients compared to 2.6% of
hospital employees who did not have
BS. It is not clear whether some of the
index cases were from the same family,
as this would also explain the high BS
prevalence and the high family history
rate.

The report from Algeria is a retrospec-
tive observational study describing the
epidemiologic and clinical features of
all BS patients followed in a University
hospital in Algeria between 1990 and
2015 (12). A total of 61 patients were
included with a male to female ratio of
4.1:1. The mean age at disease onset

was 27.2+7 years and the time between
onset of symptoms and diagnosis of BS
was 4.8+6.3 years. HLA B51 was test-
ed in 6 of the patients and was positive
in only 1 patient (16.6%). Pathergy test
was positive in 20% of the patients. All
patients had oral ulcers whereas 60%
had genital ulcers, 13.5% had nodular
lesions, 56.4% had papulopustular le-
sions and 50% had arthritis. Uveitis
was observed in 71.2% of the patients.
Among these, 50% had anterior uvei-
tis, 34.5% had intermediate uveitis,
38.7% had posterior uveitis, and 37.5%
had panuveitis. Similar to other reports
from the Mediterranean, vascular in-
volvement was quite frequent. It was
mostly in the form of venous involve-
ment and was observed in 29.6% of
the patients. Deep vein thrombosis was
observed in 17.6%, superficial throbo-
phlebitis in 12.5%, subclavian vein
thrombosis in 4.5%, cerebral venous
thrombosis in 5.9% and intracardiac
and vena cava inferior thrombosis in
3.9%. Arterial involvement was ob-
served in only 2 patients. Additionally,
19% of the patients had central nervous
system and 7.5% had gastrointestinal
involvement.

Another epidemiologic study came
from Taiwan, reporting on the incidence
of BS in Taiwan using the nationwide
reimbursement database including all
ambulatory and inpatient records (15).
The average incidence density between
2001 and 2011 was estimated as 2.40
cases per 100,000 person-years (range
1.29-3.53). This is higher than the in-
cidence rate between 2005 and 2009
in Taiwan, reported as 0.9 per 100,000
person-years (95% CI 0.6—1.1) by an-
other group, again using the nation-
wide reimbursement database (16). In-
terestingly, a diagnosis of BS was made
more often among people aged 40 to 65
years compared to those between 18 to
40 years (cumulative incidence 37.1
cases per 100,000 person-years and
27.8 cases per 100,000 person-years,
respectively). The authors point out the
possibility of over-estimating the risk
among patients between the ages of 40
to 65, if there were patients with a pre-
vious diagnosis of BS who were in re-
mission for a long time before experi-
encing a recurrence after the age of 40
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and thus were misclassifed as incident
cases. BS was more frequent among
women with a male to female ratio of
2:3. 67% of the patients were from ur-
ban areas, 28% from suburban areas
and 5% from rural areas. Uveitis was
diagnosed in 18.2% of the patients. Al-
though more immunomodulators had
been prescribed to patients with uvei-
tis, the overall health-care expenditure
was similar between patients with and
without uveitis.

A nationwide population-based cohort
study that explored the incidence of BS
in Korea between 2006 and 2015 was
conducted using the Korean National
Health Insurance Claims Database (17).
The annual incidence was estimated as
3.98 per 100,000 person-years. BS was
more common among women with an
incidence of 5.37 among women and
2.59 among men per 100,000 person-
years. The highest incidence accord-
ing to age was observed among peo-
ple in their forties (6.56 per 100,000
person-year). The authors reported a
significantly higher incidence of BS
in subjects with comorbid metabolic
conditions, such as diabetes melli-
tus, hypertension and dyslipidaemia.
The mean prevalence was reported as
26.195+0.424 patients per 100,000 in-
dividuals from 2006 to 2015. A study
from Korea that was published last
year, using the Healthcare Bigdata
Hub of the Health Insurance Review
& Assessment Service had reported the
prevalence of BS from 2011 to 2015 as
gradually increasing and ranging from
32.8 to 35.7 per 100,000 population
over the study period (18). Authors did
not mention the previous study or com-
ment on the possible reasons for this
difference such as the use of different
data sources or inclusion of data from
2006 to 2015 in the study by Lee et al.

Pathogenesis

Vascular endothelial growth factor
(VEGF) still continues to have a pu-
tative role in the pathogenesis of BS.
Recently, a study that aimed at compar-
ing vascular endothelial growth factor
(VEGF) and soluble vascular endothe-
lial growth factor receptor-1 (sVEG-
FR-1) levels in BS was published (19).
It evaluated BS patients having or not
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having serious organ involvement, dis-
ease activation and especially vascular
involvement. Fifty-five patients with
BS, 25 of which had vascular involve-
ment, and 31 control subjects were in-
cluded in the study. The serum VEGF
and sVEGFR-1 levels in patients with
BS were significantly higher than that
in controls while difference in VEGF/
sVEGFR-1 ratio was obtained close to
borderline of significance. The study
results suggested that elevated serum
VEGF, sVEGFR-1, and more impor-
tantly VEGF/sVEGFR-1 ratio could
play an important role in the develop-
ment of thrombosis in BS (19). The
reason(s) for the thrombotic tendency
in BS is not well known. Vascular in-
jury, loss and dysfunction/hyperfunc-
tion of endothelial cells are believed
to play a role in thrombosis develop-
ment. Injury and inflammation due to
vasculitis can cause platelet response
with increase in mean platelet volume
(MPV) and thrombosis in BS. A re-
cent study from Ankara compared the
levels of MPV between patients with
BS and healthy controls, and aimed to
assess its effects on thrombosis (20).
One hundred patients with BS and 100
age and gender matched healthy con-
trols were evaluated for MPV levels
with clinical findings in a case-control
study. Mean MPV was significantly
higher in patients with BS than healthy
controls. Platelet counts were lower
than controls, but not significantly. In
addition, a negative correlation was
found between platelet count and MPV
in patients and the presence of ery-
thema nodosum (EN) and MPV were
determined as predictors for vascu-
lar involvement and thrombosis. The
study suggested that MPV is a simple
measurement for indirect monitoring
of platelet activity and thrombotic po-
tential (20). Another interesting paper
investigated whether there is a differ-
ence between male and female patients
with BS in terms of hypercoagulability
by using modified rotational thromboe-
lastograhic (ROTEM) analysis; 126
BS patients were included in the study
(21). Moreover, 23 patients with vas-
culitis, and 25 healthy individuals were
included as disease and healthy control
(HC) groups, respectively. Clotting

time (CT), clot formation time (CFT)
and maximum clot firmness (MCF)
were determined by INTEM and EX-
TEM analyses. As a marker of vascular
endothelial injury, along with inflam-
matory markers, vWFag levels were
investigated in patients and HC group.
The results showed that Extem-CFT
was shorter in only vasculitic group
compared to HC group. Intem-CFT
was found to be shorter in BS patients
and vasculitis group compared to HC
and Intem-MCF was significantly long-
er in male BS patients than female BS
patients. In addition, Extem-CFT was
found to be shorter in male BS patients
compared to female BS patients. These
results support that male BS patients
have a hypercoagulable state compared
to female BS patients, which may ex-
plain why male patients are prone to
thrombotic complications (21).

Regarding the potential diagnostic val-
ue of serological biomarkers, a recent
study adopted a proteomic strategy for
immune complexome in order to screen
novel autoantigens or autoantibodies in
circulating immune complexes (CICs)
from BS patients (22). CICs were sepa-
rated from serum sample of 10 BS pa-
tients and 10 healthy controls and then
subjected to Orbitrap mass spectrom-
etry for autoantigen profiling. The re-
sults of the study showed that a total of
17 potential antigens were identified in
CICs from BS patients, but not in HC.
The autoantibody to one of the identi-
fied antigens, tubulin-a-1c, was signif-
icantly increased in BS patients com-
pared with that in healthy and disease
controls. The sensitivity and specificity
of tubulin-a-1c antibody in the diag-
nosis of BS in this study were 61.36%
and 88.4%, respectively. Further anal-
ysis demonstrated that anti-tubulin-
a-lc was associated with complica-
tions of deep venous thrombosis and
erythema nodosum in BD. Therefore,
anti-tubulin-a-1c antibody seems to
be a promising biomarker in diagnosis
and severity evaluation of BS, indicat-
ing the risk of deep venous thrombosis
and erythema nodosum (22). Another
study aimed at evaluating the diagnos-
tic potential of antibodies to zymogen
granule glycoprotein GP2 (aGP2) in
a large, well-defined Chinese cohort
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with a special focus on their role in dis-
criminating CD from intestinal BS and
intestinal tuberculosis (ITB) (23). A to-
tal of 577 subjects were prospectively
enrolled, including 171 patients with
CD, 208 patients with ulcerative colitis
(UC), 71 with BS, 57 with ITB and 70
healthy controls (HC). aGP2 and anti-
Saccharomyces cerevisiae antibodies
(ASCA) were determined by ELISA.
Notably, aGP2 IgG and IgA levels were
significantly elevated in patients with
CD compared with those in patients
with UC, intestinal BS, ITB and HC.
Conversely, ASCA IgG levels were not
different between CD and intestinal BS
patients, whereas ASCA IgA levels did
not discriminate CD from intestinal
BS and ITB patients. Moreover, ASCA
IgA did not discriminate CD from dis-
ease controls; aGP2 IgA and/or IgG
was significantly associated with pen-
etrating disease (B3) and ileal CD (L1)
(p<0.05), whereas ASCA IgA and/or
IgG was not. Therefore, in comparison
with ASCA, aGP2 distinguishes CD
from intestinal BD or ITB as disease
controls more efficiently, aiding in the
differential diagnosis of IBD (23).

An apparently unprovoked recurrent
inflammation is the quintessential hall-
mark of autoinflammatory diseases
and, in this regard, growing data ex-
ist regarding the use of nutrition sup-
plements in their management (24).
Among these, curcumin is considered
to be a bio-active agent since it has an-
ti-inflammatory properties. Recently,
a study investigated the effect of cur-
cumin on the inflammatory cytokines
expression and production in M1 mac-
rophages from BS patients compared
with healthy controls. Monocytes were
collected from 10 healthy controls
and 20 active BS patients, differenti-
ated to macrophages by macrophage-
colony stimulating factor for 7days.
Macrophages were then treated with
interferon gamma, lipopolysaccharide,
and curcumin (10 or 30 ug/ml) for 24 h.
Treatment with 30pg/ml curcumin
significantly down-regulated mRNA
expression of IL-1p (p<0.05) and
protein production of IL-6 (p<0.05)
in M1 macrophages from BS patients
but not in M1 macrophages from con-
trols; moreover it seems to signifi-
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cantly diminish the protein production
of TNF-a in M1 macrophages of BS
patients (p<0.01) and healthy controls
(p<0.05) (25).

Other interesting data come from stud-
ies that investigated the putative diag-
nostic role of antigens and antibodies
in BS. A recent study assessed IgM
anti-alpha-enolase antibodies (AAEA)
in BS and its possible association with
clinical manifestations and disease ac-
tivity (26). Ninety-seven consecutively
selected BS patients were compared to
36 patients with enteropathic spondy-
loarthritis (ESpA) [24 Crohn’s disease
(CD) and 12 ulcerative colitis (UC)]
patients and 87 healthy controls. IgM
AAEA was detected by immunoblot-
ting. Disease activity was assessed by
standardised indexes. A second evalu-
ation was performed in BS patients
(n=56),regarding IgM AAEA presence,
disease activity scores and C-reactive
protein (CRP) levels. The authors
found higher IgM AAEA frequency in
BS patients (17.7%) compared to EspA
(2.8%) and healthy controls (2.3%),
p<0.001. IgM AAEA frequency was
higher in active BS compared to in-
active BS patients (30.2% vs. 7.4%,
p=0.006), a finding confirmed in the
second cross-sectional evaluation of 56
of these BD patients (45.5% vs. 13.3%,
p=0.02). These data support the long
held idea (27, 28) that alpha-enolase is
a target antigen in BS, particularly as-
sociated with disease activity, mucocu-
taneous and articular involvement. In
addition, IgM AAEA may distinguish
BD from ESpA, especially in patients
with high disease activity (26). Anoth-
er possible pathogenetic mechanism in
BS is represented by anti-endothelial
cell antibodies (AECA); one of the en-
dothelial cell antibodies was reported
to recognise alpha-enolase. This aspect
has been re-evaluated by a recent study
that was aimed at investigating the ex-
pression of alpha-enolase in the surface
of peripheral blood cells and serum an-
ti-alpha-enolase antibody (AEA), and
their association with clinical mani-
festations or disease activity of BS
(27). The frequency of surface alpha-
enolase-expressing cells was increased
in BS in lymphocytes and monocytes
and serum AEA levels were increased

in BS patients, particularly with mu-
cocutaneous involvement compared to
HC. Moreover, the levels of AEA were
correlated with the number of oral ul-
cers, erythrocyte sedimentation rate
and CRP levels (29).

Another study investigated CXC
chemokines and its receptor in patients
with BS and their associations with
disease activity (30). Blood samples
were collected from 109 BS patients
and 36 age- and sex-matched HC.
Twenty-two follow-up blood samples
were collected in BS patients. Serum
CXC chemokines (CXCL1, CXCLS,
CXCL9,CXCL10,CXCL12,CXCL13
and CXCL16) and cell surface marker
expression (CD3, CD4 and CXCR3)
in peripheral blood mononuclear cells
(PBMCs) were assayed. In follow-
up BS patients, changes in serum
CXCL10 levels tended to be correlated
with changes in Behcet’s disease cur-
rent activity index scores. The percent-
age of CXCR3 expression in CD3-
positive cells in PBMCs was inversely
correlated with serum CXCLI10 levels
in BS patients. By immunohistochem-
istry, the number of CXCR3-positive
mononuclear cells was higher in skin
and intestinal lesions of BD patients
than in those of HC. These results sug-
gest that the CXCLI0/CXCR3 axis
may contribute to the pathogenesis of
BD (30).

Soluble CD40 ligand (sCD40L) repre-
sents another important mediator of in-
flammation in BS. A recent study tried
to investigate the role of plasma and
the CD40L pathway on NET release
and the oxidative burst profile in pa-
tients with active and inactive BS (31).
Neutrophils and peripheral blood mon-
onuclear cells (PBMCs) were obtained
from patients with active BS (n=30),
patients with inactive BS (n=31), and
HC (n=30). sCD40L plasma levels
were significantly higher in patients
with inactive BS and patients with ac-
tive BS than in HC and NET release
was constitutively increased in BS
compared with HC. Moreover, NET re-
lease and H202/O2- were higher after
stimulation with sCD40L or BS plasma
and decreased after sCD40L block-
ade. Globally, the results showed that
plasma from patients with active BS
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exerts a stimulus on NET release and
oxidative burst, probably induced by
sCD40L (31).

Several studies investigated the role
of cytokines in the pathogenesis of
BS. Among these, a study investigat-
ed TSLP and IL-33 in BS and tried to
prove the effect of the anti-inflamma-
tory cytokine IL-37 in BS skin lesions
on TSLP production (32). TSLP, IL-33
and GATA-3/T-bet, were measured us-
ing PCR in BS skin lesions. The au-
thors tested the suppressive effect of
IL-37 on skin samples stimulated with
a cytokine mixture inducing TSLP
expression. TSLP and IL-33 were in-
creased in BS patients particularly in
patients having skin manifestations
and correlated with indexed skin le-
sions (32). Another study tried to find
out possible differences at early stages
in the transcription factors/cytokines
expression profiles in blood and cere-
brospinal fluid (CSF) of Multiple Scle-
rosis (MS) and BS patients with nerv-
ous system involvement, which could
be useful discriminative markers (33).
The most striking finding was the sig-
nificant increase of CSF IL-10 that the
authors observed only in BS patients
with nervous system involvement. The
authors suggested that CSF IL-10 level
may be a predictive marker to help cli-
nicians discriminate between these two
neurological disorders (33). Results
from another study indicated that IL-
17 A/F, IL-23 and IL-12/23 (p40) may
play role in the immunopathogenesis
of BS (34). Since Th17 and Thl cell
responses and since IL-35 levels seem
to be lower in active BS patients com-
pared to inactive patients and HC, there
may be a plasticity between Th17 and
Treg cells according to the state of dis-
ease activity (34).

It has been suggested higher serum lev-
els of IL-15 and lower expression lev-
els of IL-15 receptor alpha (IL-15Ra)
are correlated with pathogenesis of BS.
However, whether overexpressing IL-
I15Ra could be used as a therapeutic
candidate for BS is currently unclear.
A recent study aimed at evaluating
whether overexpressing IL-15Ra could
affect BS symptoms in a mouse model
(35). IL-15/IL-15Ra complex express-
ing vector or protein complex of IL-15/
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IL-15Ro-Fc was used to treat BS mice.
The results of the study suggested that
up-regulating IL-15Ra+ cells could be
used as novel therapeutic strategies to
control BS in the future (35). Another
interesting study explored IL-26 levels
in serum, bronchoalveolar lavage fluid
(BAL) and cerebrospinal fluid (CSF)
from active BS patients (36). Samples
were collected from 95 BS patients (55
patients were in active stage) and 50
HC. They were investigated with ELI-
SA for estimation of cytokines levels.
Serum concentration of IL-26 resulted
higher in both active [4.80+1.32] and
inactive [2.77+1.026] BS compared to
HC [0.31£0.14ng/ml; p<0.0001]. In
addition, level of IL.-26 was associated
with the BS clinical severity score from
moderate to severe and IL-26 was high-
ly expressed in CSF [10.80+2.05ng/
ml] and in bronchoalveolar lavage flu-
id [12.89+3.03ng/ml] from BS patients
compared to their respective controls.
IL-26 levels in CSF and in bronchoal-
veolar lavage fluid showed positive
correlations with IL-17 level and an
inversely correlation with IL-37. Inter-
estingly, IL-26-stimulated CD4* T cells
and monocytes promote the generation
of Th17 (IL-17A, IL-23) and suppress
Treg (IL-10, TGF-f) cytokines. The
results may suggest a signature of IL-
26 probably responsible for the inflam-
matory process to correlate positively
with Th17 cytokines and inversely with
Treg mediators (36).

Genetics

A Korean group intended to fine map
the loci of IL23R-IL12RB2, IL-10,
STAT 4 and ERAP1 for BS disease
associations, given the fact that they
were previously related to disease sus-
ceptibility in the Japanese, Turkish and
Chinese populations (37). They used
the imputation technique with the aim
of enhancing SNP density and utilised
369 BS patients and 2000 controls in
the discovery group and 84 vs. 283 in
the replication group. Only the IL23R-
IL12RB2 loci had a significant asso-
ciation with BS whereas the remaining
three did not. Furthermore, they were
mapped on the intergenic region rather
than the two flanking genes (37).
Another study tested the frequency of

SNP’s in the IL23R-IL12RB2 and IL-
10 regions in 89 Israeli and Turkish BS
patients with uveitis. The A allele in
rs1800871 of the IL-10 gene was high-
ly prevalent in BS and healthy con-
trol samples alike and were especially
high among the Turkish patients. The
G allele in rs1495965 in the IL23R-
IL12RB2 gene was high in BS uveitis
and among healthy Turkish and Israelis
of Middle Eastern origin while lower
among the other Israeli control group
(779%, 78.9%, 27.8% respectively,
p<0.001) highlighting the differences
between the populations. The main lim-
itation of this study was the small study
group and the limited number of tested
SNP’s (38). A Chinese group stud-
ied the association between TNFSF4,
TNFSF8 and TNFSF15 in 796 patients
with BS, 792 with Vogt Koyanagi
Harada (VKH) and 1604 healthy con-
trols, taking into account the observa-
tion that the tumour necrosis factor su-
perfamily (TNFSF) and its respective
receptor superfamily (TNFRSF) play
critical roles in immune homeostasis,
cell death and inflammation (39). Thir-
ty-five SNP’s were selected based on
earlier disease association studies. The
A allele and AA genotype frequencies
of TNFSF4/rs1234313 were signifi-
cantly increased and the GG genotype
frequency of rs123431 was decreased
in subjects with BS. Significantly low-
er frequencies of the C allele and the
CC genotype and higher frequency of
the TT and CT genotypes of TNFSF15/
rs4246905 were observed in BS pa-
tients. Moreover the frequency of the A
allele of TNFSF8/rs7028891 was also
lower in BS. These changes were not
prominent in the VKH and the controls
suggesting that they may be important
in BS disease pathogenesis (39).

Previous studies had shown that vi-
tamin D had an immunomodulatory
function through inhibition of T cell
activation, B cell immunoglobulin
production and secretion of various
cytokines. The controversial findings
of serum vitamin D levels in BS has
prompted a meta-analysis of vitamin
D receptor polymorphisms and sus-
ceptibility to this condition (40). A to-
tal of six seperate comparisons of 468
cases and 516 controls were included.
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It was demonstrated that the A allele
of Apal and F allele of Fokl polymor-
phisms were associated with BS in the
total and especially the African popu-
lations whereas Apal was predominant
in Caucasians. No relationship was de-
termined between Bsmi and Taql poly-
morphisms and disease risk (40).

A review article commented on the
controversial issue of BS as a “MHC-
I-opathy” initially proposed my McG-
onagle et al. (41). It proposed that
altered peptide presentation by HLA-
B51 is vital to the disease process and
suggested that especially natural killer
or other cell interactions mediated by
leukocyte immunoglobulin-like recep-
tor (LILR) or killer immunoglobulin-
like receptors (KIR) are crucial in this
process of presentation (42). They also
pondered on the possible direct effect
of HLA misfolding on the inflamma-
tion of BS (42).

The role of the defects of the natural kill-
er (NK) cell repertoire in BS and their
relationship with KIR receptors and
HLA genes was investigated in an Ira-
nian study performed on 397 BS patients
and 300 healthy controls (43). None of
the KIR genes showed significant effects
on BS susceptibility. HLA-C1 Asn80
showed a protective effect against
BS whereas HLA-C2Lys80, HLA-B-
Bw4l1le80, HLA-B5 and HLA-B51 were
associated with a susceptibility risk for
BS. Concerning the combination of
KIR and HLA genes, HLA genotypes
no 2,3,5 and 8 and inhibitory KIR no 4
were significantly higher in patients than
controls whereas KIR genotype 3 HLA
genotypes 1,4, 6,7 and 9 were signifi-
cantly lower. These suggested that the
KIR-HLA repertoire is important in dis-
ease pathogenesis (43).

Taking into account the possible con-
tribution of autoinflammation in the
pathogenesis of BS, a Spanish group
investigated the role of rare vari-
ants of seven inflammasome related
genes: CECR1, MEVF, MVK, NLRP3,
NOD?2, PSTPIP1 and TNFRSF1A (44).
They used a next generation sequenc-
ing approach among 355 BS patients.
The results supported the influence of
variants of NOD, PSTPIP1 and MVK
with NOD2 as the major contributors.
They also suggested that some variants
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may play a role in the inflammatory
process whereas others may be poly-
morphisms that do not have a concrete
significance (44).

C-type lectin receptors (CLR) are a
large group of extracellular proteins
expressed on immune cells that act as
pattern recognition receptors. They
play an important role in anti-inflam-
matory immune responses as well as
in the maintenance of host-immune
homeostasis. Various members of CLR
are associated with immune medi-
ated diseases and a Chinese study has
concentrated on gene polymorphisms
of CLR in BS patients (45). 766 pa-
tients and 1674 healthy controls were
recruited from a Chinese Han popula-
tion and various mannose binding lec-
tin (MBL2) and killer cell lectin like
receptor (KLRC4) polymorphisms
were studied. MBL2/rs1800450 and
KLRC4/rs2617170 were susceptibility
factors for BS (45).

A Turkish group investigated the role
of P-selectin glycoprotein ligand -1
(PSGL-1) variable number of tandem
repeat (VNTR) polymorphism on the
risk of thrombosis in BS, a risk fac-
tor of increased thrombosis in the an-
tiphospholipid syndrome (46). They
studied 136 BS patients with throm-
bosis (112 male, 24 female), 120 BS
patients without thrombosis (54 male,
66 female) and 190 healthy controls
(103 male and 87 female). They did not
find a significant relationship between
the polymorphism and the tendency to
thrombosis (46).

A study was performed among 1238 BS
patients with uveitis and 1458 healthy
controls in a Chinese Han population
with the aim of delineating new genetic
associations that had emerged in recent
studies (47). Four SNP’s were associ-
ated with BS and it was postulated that
LACCI1, CEBPB-PTPN1, ADO-EGR2
and RIPK2, genes implicated in the
shared pathogenetic pathways with
other diseases such as leprosy, were
also implicated in this condition (47).
Fc receptors have an important role in
the initiation and regulation of many
inflammatory processes and a study
in a Chinese Han population investi-
gated Fc receptor family gene poly-
morphisms in 1022 BS patients with

ocular manifestations and 1803 healthy
controls (48). A significantly higher
frequency of the FCGR3A/rs428888
CT genotype (OR:1.897) and a lower
frequency of CC genotype and C al-
lele (OR: 0.554) were found in ocular
BS compared to controls. Functional
experiments showed an increased ex-
pression of FCGR3A and increased cy-
tokine prtoein expressions of MCP-1,
IL-1beta and TNF-alpha in CT carriers
of FCGR3A rs428888 compared to CC
carriers (48). This study deserves merit
for including a well-defined subset of
BS patients, those with uveitis, in con-
trast to many other genetic studies that
lump together BS patients with dif-
ferent phenotypes, forming a heterog-
enous group.

Another study from China conducted
in 906 patients with ocular BS and
2178 healthy controls, investigated
the association of genetic variations in
PTPN2 and CD122, the tyrosine phos-
phatases that are implicated in various
autoimmune diseases (49). The results
revealed that the AG phenotype of
PTPN?2 rs7234029 conferred a disease
risk for BS, whereas the GG genotype
of this locus had a protective effect on
BS. Functional studies showed that the
GG genotype of rs7234029 carriers
had a higher PNPT2 mRNA expression
level than those carrying the AA or AG
genotype. Additionally these findings
were strongly influenced by gender and
were more prominent in males (49).

A Chinese Netherlands collaborative
study investigated the role of long non-
coding RNAs polymorphisms, a group
of non-coding potential transcripts im-
plicated in various biological processes
and in the development of autoimmun-
ity (50). They genotyped 110 SNP’s in
1626 patients with VKH, 384 BS, 624
anterior uveitis with AS, 751 anterior
uveitis without AS, 720 AS without
anterior uveitis and 3305 healthy sub-
jects. No significant association was
determined in BS patients (50).
Another Chinese Netherlands col-
laborative study investigated the DNA
methylation patterns of transcriptional
and inflammatory factors in 16 BS and
18 healthy controls (51). They found
that the promoter methylation level of
GATA3, IL-4 and TGF-beta was sig-
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nificantly up-regulated in active BS
patients and negatively correlated with
the corresponding mRNA expression.
Their results suggested an aberrant
DNA methylation that has the potential
to result in gene transcriptional silenc-
ing (51).

A study from Turkey conducted in a
small number of patients and controls
(40 BS and 30 healthy individuals)
found higher gene expression levels of
IL18,IFNG, IFNGR and CRP in a sub-
group with active uveitis compared to
controls and no significant differences
in IL10 and HSP 70 levels between the
two groups (52).

IRAKs (IL-1 receptor associated ki-
nases) are key components in the sig-
nal transduction pathways utilised by
IL-1R, interleukin-18 receptor and
toll like receptors. The expression and
function of IRAK1 and 4 were inves-
tigated among 28 BS patients and 32
normal subjects (53). The mRNA lev-
els of IRAK 1 and 4 were both signifi-
cantly increased in active BS patients
compared with inactive BS and normal
controls suggesting that these recep-
tor kinases might participate in disease
pathogenesis (53).

A Korean group evaluated thiopurine
S-methyltransferase  polymorphisms,
an enzyme that affects the metabolism
of thiopurine drugs with the potential
of causing toxicity, among 149 patients
(116 BS) in a dermatological setting
(54). The most common mutant allele
was TPMT*3C with a frequency of
3.4% consistent with the Korean data
for other inflammatory diseases. One
TPMT*6 allele was also detected in a
patient with BS. Complications with
azathioprine were related only to the
wild type allele and there were no seri-
ous side effects related to azathioprine
among the patients with the mutations
(54).

A study among 111 patients with BS
and 100 healthy controls investigated
the possible association of the mac-
rophage migration inhibitory factor
(MIF)-173 GC variant in this condition
(49). The homo genotype CC was more
prevalent in the patient group com-
pared to controls (OR: 0.24 CI: 0.05-
0.78) suggesting that it may be a risk
factor for BS (55).
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Another study evaluated interleukin-1
receptor antagonist (IL-1RA) gene
86 bp variable number tandem repeat
(VNTR) variant among 109 Turkish
patients with BS and 100 healthy con-
trols (56). The genotype distribution
and the allele frequencies of the IL-1Ra
VNTR variant did not differ between
the patients and the controls (56).
Franco-Jarava et al. from Spain de-
scribed a patient who had fevers, neu-
trophilic dermatosis, recurrent oral and
genital ulcers and who had a 13.13
Mb deletion on chromosome 6 includ-
ing the TNFAIP3 gene (A20), a potent
inhibitor of the NF-kappaB signalling
pathway (57). This was presented as
a possible mechanism of autoinflam-
mation having implications for BS al-
though the patient lacked the specific
features of the condition (57).
Investigators from Italy used a gene ar-
ray strategy to identify transcriptional
profiles of peripheral blood cells ob-
tained from 51 patients with BS (58).
Th17 and type 1 interferon inducible
genes were found to be upregulated
and the Thl7 polarisation was con-
firmed. There were 5 clusters enriched
in T and B cell activation pathways
and 2 clusters enriched in type 1 IFN,
JAK/STAT and TLR pathways. Given
that all of these are important in auto-
immunity, the authors claimed that an
autoimmune pathology was also op-
erative in BS (58). A microarray profile
performed by the same group identi-
fied specific miRNA signatures associ-
ated with active BS. These targeted the
TNF, IFN gamma, and VEGF-VEGFR
signalling cascades (59).

A recently published review article sum-
marised the immunopathogenesis of BS
with detailed descriptions of the HLA-
B51 association, increased neutrophil
motility and superoxide production, el-
evated quantities of TNF-alpha and IL-
10, the Th17 polarisation and the genetic
and epigenetic findings and discussed
novel treatment strategies (60).

Clinical manifestations

A study run by the Japanese Ministry
of Health, analysed a nationwide in-
ception cohort of 7950 patients regis-
tered between 2003-2014, aiming to
find the frequency of those who do and

do not fulfil the Japanese criteria and
also those who fit the definition of ‘var-
iant cases’ (61). Patients were catego-
rised into either of the complete type,
incomplete type, and possible case ac-
cording to these criteria. For those who
are not satisfying complete/incomplete
criteria but have either of the intestinal,
vascular, or neurological involvement
are called as ‘variant types’. Research-
ers paid particular interest to those
who had possible variant cases. The
study found that 6344 (79.8%) fulfilled
the Japanese criteria (complete type:
11.0%, incomplete type: 59.4%, pos-
sible: 9.4%), while the remaining 1606
(20.2%) were defined as variant types
(complete type: 0.8%, incomplete type:
10.7% and possible: 8.7%). Among the
694 patients who had variant-type pos-
sible BS, 479 had entero-, 46 vasculo-,
and 169 neuro-variant possible BS. The
study also revealed that the entero-var-
iant possible cases were less likely to
have eye involvement, whereas those
with vasculo-variant cases were less
likely to have genital ulceration and
more likely to carry HLA-B51. On the
other hand neuro-variant cases were
more likely to be older at diagnosis.

Eye disease

Similar to what has been shown in a
previous epidemiological survey from
Turkey (62), BS was found to be the
most common identifiable cause of in-
flammatory uveitis as shown in a study
with a rather small sample size (n=235)
conducted in a university hospital be-
tween 2013 and 2014 in Iran (63). Idi-
opathic uveitis was the most common
cause (28.5%), followed by Behcet’s
uveitis (16.6%), Vogt-Kayanagi-Hara-
da (10.6%), Herpes (8.9%) and spon-
dylarthropathies (6.8%). A study using
the nationwide Japanese registration
database investigated the association
of eye lesions with demographic find-
ings and extraocular manifestations
among BS patients particularly in the
early phase of the disease (64). Among
3213 patients with confirmed or possi-
ble BS, those with ocular disease were
less likely to be female, and were less
likely to have genital ulceration and
gastrointestinal involvement. A retro-
spective survey from Cairo Univer-
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sity investigated demographic factors
associated with severe ocular disease
in 249 BS patients followed between
2012 and 2017 (65). In line with the
Japanese registry data, they observed
that patients with more severe ocular
disease were less likely to have genital
ulcers and vascular involvement. Both
studies, support phenotypical cluster-
ing in BS.

Optical coherence tomography (OCT),
which emerges as an alternative non-
invasive method in monitoring macular
ischaemia, was again popular this year:
3 studies evaluated its role in Behcet’s
uveitis (66-68). First study analysed
choroid morphology using OCT during
attacks in 28 patients and 28 controls
(66). Choroidal stroma-to-choroidal
vessel lumen ratio was significantly
higher in patients, whereas there were
no significant differences in subfoveal
choroidal thickness between patients
and controls. Choroidal stroma-to
choroidal vessel lumen ratio corre-
lated with retinal vascular staining
and leakage score in fluorescein angi-
ography. Central foveal thickness was
significantly increased in patients and
showed significant correlations with
clinical and angiographic ocular activ-
ity scores. Diagnostic sensitivity and
specificity of central foveal thickness
for acute Behcget’s uveitis were 89%
and 72%, respectively. Second study
evaluated the choroidal thickness dur-
ing 3 different clinical stages defined
as acute, remission, and end-stage
phases in 45 patients and 42 controls
(67). Choroidal thickness was found to
be significantly decreased in the end-
stage-phase and increased in the acute
phase and showed a negative correla-
tion with age and disease duration.
Third study evaluated foveal retinal
thickness, and perifoveal hypoperfu-
sion areas in 21 patients (68). The area
of hypoperfusion in deep capillary
plexus was found to be greater than
that in superficial capillary plexus in
line with what Khairallah er al. had
previously shown (69).

Vascular involvement

Spanish Behget’s disease registry
(REGEB) which has collected data
from 20 Spanish hospitals between
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2009 and 2015 described clinical char-
acteristics of patients registered with
venous thrombosis (70). There were 91
patients (16.7%) with venous thrombo-
sis, of whom 60% had lower extremity
involvement and 13.2% had more than
one vascular territory involvement and
in 6.6% there was concomitant arterial
involvement. Thrombotic relapse rate
was 19.7%. While being male and hav-
ing erythema nodosum were found to
be associated with venous thrombosis,
only CNS involvement in the form of
pseudotumour cerebri was found to be
associated with thrombotic relapses.

A retrospective survey from Egypt ana-
lysed the pattern of vascular involve-
ment in 100 patients (43 M, 57 F) with
Budd-Chiari syndrome registered be-
tween 2014 and 2016 (71). The most
common pattern was hepatic vein occlu-
sion, which was seen in 96 patients in
isolated form (n=43) or combined with
vena cava inferior stenosis/occlusion
(n=53). Four patients had BS and all had
isolated inferior vena cava occlusion as
we had previously observed (72).

Neurological disease

Uygunoglu et al. described the clinical
and imaging features of spinal cord in-
volvement ‘myelopathy’ in BS, which
is rare and presents a poor prognostic
factor for CNS disease (73). MRIs of 11
patients (9 M/ 2 F) during the acute at-
tacks (n=14) and follow-up (n=9) were
studied and 2 distinct patterns were de-
scribed: 1) a “Bagel sign” pattern: a
central lesion with hypo-intense core
and hyper-intense rim with or without
contrast enhancement which was ob-
served in 13 of 14 acute attacks (Fig. 1
a-b); and 2) a “motor neuron” pattern:
a symmetric involvement of the ante-
rior horn cells which was seen in 1 of
14 MRIs. Most of the lesions involved
long segments (3 vertebra or more) on
the thoracic spine. Concomitant CNS
lesions were observed in 12 of 14 acute
myelopathy episodes. All patterns
cleared with some residual lesions af-
ter steroid use and immunosuppressive
treatment. Authors suggest that “Bagel
sign” represent a venous thrombus in
a spinal cord with surrounding oedema
and underline that it has not been ob-
served in other forms of longitudinal

myelopathy. Similarly, Liu et al. de-
scribed clinical and MRI characteris-
tics of spinal cord involvement in BS
(74). They made a systematic review of
17 published cases (13 M/ 4 F) includ-
ing one from their own clinic. They ob-
served that the spinal cord involvement
usually appears late (after median of 10
years). The most common symptoms
were sensory disturbance, followed by
weakness, sphincter or sexual dysfunc-
tion, and pain in the back. Cerebrospi-
nal cell count and protein level were
slightly increased. It was extensive in-
volving more than 3 vertebral bodies in
10 cases, and more than half of spinal
cord in 8 cases in the sagittal plane.
Ishido er al. performed a meta-analy-
sis of 11 published studies (including
184 acute and 114 chronic parenchy-
mal NBS patients) to define distinctive
clinical features of acute and chronic
forms (75). While the frequency of fe-
ver and cerebrospinal fluid cell count
were increased in the acute form;
sphincter disturbances, ataxia, de-
mentia, confusion, brain stem atrophy
on MRI, and abnormal MRI findings
in cerebellum were more common in
the chronic form. Alghamdi et al. de-
scribed ophthalmological manifesta-
tions of BS patients with neurological
involvement (76). The French group
studied 29 patients with ophthalmo-
logical involvement among 217 with
neuro-BS in a retrospective single cen-
tre study. Thirteen patients had paren-
chymal neuro-BS, while 16 had cer-
ebral venous thrombosis. Parenchymal
type included papillitis, retrobulbar
optic neuritis and third cranial nerve
palsy. Non-parenchymal type on the
other hand included papilloedema, and
sixth cranial nerve palsy. All patients
were treated with corticosteroids and
23 (79%) received immunosuppres-
sive agents. After 6 months of follow-
up, 1 patient became legally blind and
9 had visual field defects.

Breniere et al. described 2 BS patients
with cerebral sinus vein thrombosis
who had concomitant intracranial ar-
terial involvement (77). Both patients
presented with headache and symp-
toms of intracranial pressure increase
while arterial manifestations appeared
later. One male patient had pericallosal
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Fig. 1. Spinal cord MRI patterns during acute myelopa-
thy episodes in BS. Sagittal T2W (a), Sagittal Gd+T1W
(b) and axial T2W (¢) images. Longitudinally extensive
(dashed line, a) central spinal cord lesion with patchy le-
sions (small arrows, b) can be seen. “Bagel sign” defined as
a central lesion (hypo-intense core and hyper-intense rim)
on T2W axial images, is demonstrated.

arterial aneurysm the other female had
right carotid artery occlusion.

Akdal et al. defined clinical character-
istics of 8 BS patients (3M/ 5 F) who
presented with pseudotumour cerebri
syndrome and whose MRI’s did not
show any cerebral venous sinus throm-
bosis (78). Essential criteria for the di-
agnosis of pseudotumour cerebri were:
1. bilateral papilledema; 2. lumbar CSF
pressure >250mm H20; and 3. no mass
lesion or hydrocephalus on brain imag-
ing. In 4 patients headache was the pre-
senting symptom. All patients responded
well to immunosuppressive treatment.

Gastrointestinal involvement

An epidemiological survey showed that
the incidence of intestinal involvement
appears to be low and has been stable
in recent years in Korea (79), a geog-
raphy with traditionally relatively high
incidence. In a nationwide population
based study, data of 365 patients with
intestinal involvement who had been
registered in the Insurance database
between 2011 and 2014 were used. The
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mean annual incidence for intestinal
BS was calculated as 0.18 per 100,000.
The cumulative rates of surgery at 1
and 4 years after diagnosis were 5.0
and 10.9%, respectively. The hospi-
talisation rates on the other hand were
27.8 and 32.4%, respectively. The same
group analysed the risk factors and
outcomes for early readmission within
3 months among patients registered
between 2005 and 2016 (80). Among
204 patients, 103 (50.5%) were found
to be readmitted within 3 months. In-
creased disease activity, corticosteroid
and opioid use were found to be inde-
pendent factors for early readmission.
The Korean group investigated also
the independent risk factors associ-
ated with emergency room (ER) visits
(81). They observed that 185 patients
among 606 with intestinal BS (30.5%)
had visited the ER at least once. Lower
socioeconomic status, higher comor-
bidity index, corticosteroid use, higher
C-reactive protein, and higher disease
activity index for intestinal BS score
were found to be independent risk fac-

tors for ER visits. Authors identified
factors associated with lower gastro-
intestinal bleeding, as well (82). They
compared 66 (11.2%) with acute lower
GI bleeding with 132 matched patients
without bleeding and found that older
age and a nodular ulcer margin were in-
dependently associated with bleeding.
Re-bleeding occurred in 23 patients
(34.8%). Only use of steroids or aza-
thioprine was found to be significantly
associated with re-bleeding.

The same group has recently tried to
describe a scoring system based on
follow-up endoscopic findings that can
predict intestinal BS recurrence after
surgery (83). A total of 54 patients with
intestinal BS who underwent surgery
and follow-up colonoscopy were retro-
spectively investigated. They identified
37 patients who relapsed (61.5%). This
was somewhat near the GI relapse rate
after surgery recently reported from
Turkey as 8/19, 42% (84). These 8 pa-
tients were among the 9 who had not
received immunosuppressive treatment
after surgery. The endoscopic classifi-
cation model was based on the follow-
ing classification: 0—no lesions; 1—soli-
tary ulcer <20 mm in size; 2—solitary
ulcer =20 mm in size; and 3—-multiple
ulcers. Higher disease activity index
and the endoscopic score were iden-
tified as independent risk factors for
clinical relapse.

Juvenile Behget’s syndrome

Galizzi et al. described the baseline
data of a nationwide Italian cohort of
juvenile BS patients with definitive or
probable BS (85). They studied 110 pa-
tients (62 M, 48F; mean age: 8.34+4.11
years) from 16 centres. The most
frequent major organ involvements
were ocular (43.6%), gastrointestinal
(42.7%) and neurological (30.9%) in-
volvements followed by vascular in-
volvement (10%). Thirty-two patients
(29.1%) fulfilled 1SG, 78 (70.9%)
ICBD, and 50 (45.5%) PEDBD crite-
ria, whereas 31 (28%) did not fulfil any
of the criteria sets. Recurrent oral ulcer
was the most frequent clinical mani-
festation, followed by ocular involve-
ment. Constitutional symptoms were
present in 44.5% and recurrent fever in
one third.
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Audio-vestibular complications

Nada et al. determined the types and
evaluated the role of auditory evoked
potentials and oto-acoustic emissions in
early detection of hearing abnormalities
in BS (86). A total of 30 patients with
BS and 30 healthy controls were stud-
ied using pure tone audiometry (PTA),
oto-acoustic emissions, auditory brain-
stem response test and cortical auditory
evoked potentials. The study showed
that patients with BS have a definite
hearing impairment, even in the pres-
ence of normal hearing sensitivity, as
evidenced by defects in the PTA.

Pregnancy complications

Davutoglu et al. evaluated the out-
comes of pregnancies in 33 BS patients
along with 129 patients with several
types of rheumatic diseases seen be-
tween 2013 and 2017 (87). The mean
maternal age was 31.6+5.2 and the rate
of nulliparity was 21.2%. Disease ac-
tivation occurred in 7 patients. Some
of the patients continued to receive
medical treatment such as colchicine
(n=14), azathioprine (n=4) and steroids
(n=3). There was no stillbirth, neonatal
death, miscarriages or preeclampsia.
Foetal growth restriction occurred in
3 pregnancies, and preterm delivery
was seen in 1 patient. The study shows
that, obstetric and pregnancy compli-
cations in BS are seen with much less
frequency compared to that observed
in systemic lupus erythematosus and
antiphospholipid syndrome.

Triggering or exacerbating factors

It is well known that menstrual cycle
triggers multiple autoimmune and
several conditions in healthy individ-
uals. A questionnaire survey from our
group evaluated the effect of men-
struation on disease flare in 200 BS
patients, 240 familial Mediterranean
fever (FMF) patients and 250 healthy
controls (88). The survey showed
that in 68% of the patients with BS
at least one skin or mucosa lesion ex-
acerbated with menstruation. These
were most commonly acneiform le-
sions (51%), followed by oral ulcers
(32%), genital ulcers (25%) and ery-
thema nodosum (21%). Acneiform
lesions were also the most common
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lesion triggered during menstruation
among the healthy controls, however,
oral ulcers and erythema nodosum
were seldom observed. At least 79%
of patients with FMF reported attacks
of abdominal pain with menstruation,
however, this could not be differenti-
ated from dysmenorrhea.

A French study investigated dietary
and non-dietary triggers of oral ulcers
using a self-administered questionnaire
(89). A total of 81 questionnaires out
of 101 were evaluated. Fifty patients
(62%) admitted that external triggers
might be responsible for their oral ulcer
recurrences, particularly stress/fatigue
(37%) and specific food items (32%).
Nuts, pineapple, peanuts, cheese, al-
monds, and lemons were the most fre-
quently reported foods. Authors sug-
gested that hyper-reactivity might play
role in disease mechanism.

Another questionnaire survey from
Iran studied 192 patients with BS along
with 822 healthy siblings of the patients
and 373 healthy unrelated persons and
reported that cigarette smoking was not
a risk factor for BS (90).

Malignancies

Jung et al. collected data of 2402 pa-
tients diagnosed with BS between 2013
and 2014 using National Health Insur-
ance claims records to study standard-
ised incidence ratios (SIRs) of overall
and site-specific cancers in patients
with BS (91). The risks of overall can-
cer (SIR, 3.54; 95% CI 2.35-5.11 in
men and 2.17; 1.58-2.92 in women)
and that of solid cancer (3.10; 1.94-4.69
in men and 2.13; 1.52-2.90 in women)
were found to be higher in BS than that
in the general population. Additionally
the risk of myelodysplastic syndrome
was greater than that observed in the
general population.

Kanamitsu er al. retrospectively re-
viewed records of paediatric-onset BS
complicated by myeloid malignancies
in Japan between 1995 and 2003 and
identified five such patients under 16
years who had presented with intesti-
nal BS and myeloid malignancies (92).
All patients were female and had GI
involvement, but lacked both major
features of BS, such as uveitis and as-
sociation with HLA-B51.

Reviews

The Cerrahpasa group authored a com-
prehensive update of the recent ad-
vances with a critical standpoint (93).
This review directly challenged the
MHC-I-opathy concept specifically
from the standpoint of globally there
are many patients with BS who do not
have a MHC-I association and recom-
mended we should be more splitters
than lumpers in deciphering the patho-
genesis of BS. There have been other
comprehensive reviews focusing main-
ly on neurological (94), vascular (95,
96) and gastrointestinal involvement
(97) as well as on oral ulcer (98) and
arterial stiffness (99).

Management

Updated EULAR recommendations

on the management of BS

A task force consisting of 20 BS ex-
perts from different specialties (from 7
European countries and Korea) along
with 2 patients, 1 healthcare profes-
sional, 1 methodologist and 2 fellows
responsible for systematic literature
review has updated the 2008 EULAR
recommendations for the management
of BS (100). Initially, research ques-
tions that were not covered in the pre-
vious recommendations or that needed
update were identified with Delphi
approach. The results of a systematic
literature review, prepared by the 2
fellows according to a protocol, were
then presented to the members of the
task force that subsequently finalised
the recommendations after thorough
discussions and voting. In addition to
the updating of the previous recom-
mendations on various manifestations
of BS, the new recommendations also
contain 5 overarching principles and 1
new recommendation on the surgical
management of vascular involvement.
Some of the updated recommendations
are as follows: one of the overarching
principles underlines the importance of
multidisciplinary approach for optimal
management of the patients. There are
suggestions for considering prophy-
lactic immunosuppressive treatment
in young men with isolated anterior
uveitis and for adding anticoagulants
in chronic venous thrombosis and cer-
ebral venous thrombosis as well as
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treatment of initial or recurrent episode
of acute sight-threatening uveitis with
high dose steroids, interferon-alpha or
anti-TNF agents. The recommenda-
tions also contain a research agenda
consisting of different questions that
need to be answered in the future for
better management of the patients.

Eye involvement

Infliximab and adalimumab are the
most frequently used anti-TNF agents
for almost all manifestations of BS
with refractory uveitis being at the
first place. A retrospective study from
Italy on 40 patients with uveitis re-
ported retention rates for infliximab at
60 and 120 months as 76% and 47%,
respectively (101). The retention rate
for adalimumab at 48 months was 64%
reflecting the relatively late introduc-
tion of adalimumab to BS treatment
(102). In another study from the same
group there was no difference between
the retention rates of adalimumab
and infliximab in the treatment of BS
uveitis (103). The use of concomi-
tant DMARD?’s, prior use of biologic
therapy and gender differences had no
effect on the retention rates. Disease
activity at the start of treatment, de-
termined by Behcet’s Disease Current
Activity Form (BDCAF), was the only
item predicting duration of response to
adalimumab and infliximab (104).

A retrospective study from Japan as-
sessed the efficacy of infliximab in 38
BS patients with uveitis by using Be-
hcet’s disease ocular attack score 24
(BOS24) and fluorescein angiography
(FA) scores (105). During follow-up of
up to 4 years BOS24 and FA scores im-
proved significantly compared to pre-
treatment scores.

A retrospective study from our centre
showed a changing trend for earlier
prescription of infliximab in the treat-
ment of uveitis of BS patients (106).
Of the 57 patients receiving infliximab
for sight-threatening uveitis between
2003 and 2015, 43 initiated infliximab
before 2013 (old group) and 14 initi-
ated infliximab thereafter (new group).
The results showed that infliximab was
initiated significantly earlier during
the course of uveitis in the new group
(median: 36.5 months) than the old
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group (median 72 months). The dura-
tion of previous immunosuppressive
treatment before initiating infliximab
was also significantly shorter in the
new group. Baseline visual acuities
of both eyes were better at the start of
infliximab in the new group than the
old group. Infliximab was effective in
preserving visual acuity in both groups
and attack frequency was significantly
lower in the new group. These results
are in line with a recent study from Ja-
pan on 13 patients (107) and suggest
a better visual outcome with earlier
initiation of infliximab. On the other
hand, the retrospective design of both
studies, the few number of patients and
relatively short duration of follow-up
underline the need for further studies.
Inspired by maintained remissions of
rheumatoid arthritis after discontinuing
anti-TNF agents and also by long-term
remissions of BS uveitis after cessation
of interferon alpha some new studies
look at the feasibility of tapering or
even cessation of anti TNF agents in
BS after achieving remission.

A multicentre retrospective study from
Spain reported the experience with spac-
ing adalimumab injections in BS pa-
tients with uveitis (108). Out of a cohort
of 74 patients receiving adalimumab, 65
(87%) achieved ocular remission within
a median time of 6 months. Of these, 23
(35%) started to receive adalimumab
in prolonged intervals (optimisation
group). The decision for prolongation
was based on a shared agreement be-
tween the patient and the treating phy-
sician. The remaining 52 patients con-
tinued to use adalimumab at standard
schedule (non-optimised group). During
follow-up, visual acuity was preserved
in both groups and recurrences were
seen in 2 and 4 patients in the optimi-
sation group and non-optimised group,
respectively and it was possible to stop
adalimumab treatment in 4 patients in
the optimisation group. Serious adverse
effects were seen only in the non-opti-
mised group. Mean adalimumab costs
were 50% lower in the optimisation
group compared to the other group.

A retrospective study from a single
centre in Greece looked at the feasi-
bility of maintained remissions after
stopping anti TNF agents (109). In a

cohort of 46 BS patients, 29 achieved
complete and sustained remission un-
der anti-TNF treatment and had a fol-
low-up of at least 3 years after discon-
tinuation. All patients were refractory
to prior treatment with glucocorticoids
and immunosuppressives. The main
indication for anti-TNF treatment was
eye involvement (22 patients). The first
anti-TNF agent was infliximab in 27
patients and adalimumab in the remain-
ing 2. All patients except 3 were also
receiving concomitant azathioprine.
The median duration of anti-TNF treat-
ment was 2 years (IQR: 1.1-2.0 years)
at the time of withdrawal. Twelve pa-
tients (11 with ocular involvement and
1 with gastrointestinal involvement)
remained in long-term remission dur-
ing a median follow-up of 7.3 years
(IQR: 5.5-8.7 years) after withdrawal
and 8 were completely drug free. The
remaining 17 patients (59%) experi-
enced relapses within a median of 1
year (IQR: 0.6-1.5 years) after with-
drawal. Anti TNF treatment was re-in-
stituted in 16 patients and was effective
in 14 patients (82%). Four of these pa-
tients underwent a second discontinu-
ation with maintained remission for a
median of 6 years. The results of both
studies seem to be encouraging, but the
undulating course of BS, characterised
by spontaneous remissions and exac-
erbations — as respectfully underlined
in the Greek study — should always be
kept in mind when making decisions
for stopping treatment for major organ
complications of BS.

Anti-TNF agents are effective for se-
vere BS uveitis but not all patients
respond to these agents or they could
not be used because of adverse events
or loss of efficacy. Two retrospective
studies reported the efficacy of tocili-
zumab, an IL-6 receptor antibody, in
severe uveitis of BS refractory to bio-
logic agents (110, 111). The first study
from Turkey reported 5 BS patients
with uveitis treated with tocilizumab
for between 5 and 19 months follow-
ing inadequate response to infliximab
or interferon alpha (110). Tocilizumab
was effective in suppressing active in-
flammation and uveitis attacks in all
patients. The second multicentre study
from Spain reported 11 patients with
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severe uveitis refractory to immuno-
suppressives and/or biologic agents
(111). Treatment with tocilizumab was
effective for all ocular outcome meas-
ures in all patients with a rapid onset
of action. On the other hand, improve-
ment of extraocular manifestations was
seen in only 3 patients and in 1 patient
tocilizumab had to be stopped because
of worsening of arthritis. Different re-
sponses of different organ complica-
tions to treatment is not new for BS and
worsening of mucocutaneous manifes-
tations under treatment with tocilizum-
ab has been reported before (112). De-
spite this concern tocilizumab may still
be an option for severe uveitis of BS
when anti-TNF agents fail and awaits
further clinical studies validating its
place in the treatment of BS uveitis.
Following positive results of a small
proof of concept study and a phase II
uncontrolled study, the efficacy of ge-
vokizumab (anti IL-1f3 antibody) add-
ed to standard care for reducing the risk
of uveitis exacerbations was studied in
a placebo controlled, double blind trial
in 83 BS patients (40 gevokizumab, 43
placebo) (113). At inclusion all patients
were using glucocorticoids either in
combination with immunosuppressives
(mostly azathioprine or cyclosporine
A) or as a single agent (1 patient). The
study was terminated prematurely by
the sponsor when it was evident that
the primary efficacy endpoint - delay in
time to first ocular exacerbation - could
not be reached. On the other hand,
the authors suggest that gevokizumab
could reduce uveitis severity, preserve
visual acuity and decrease macular
oedema leaving the door open for fur-
ther studies on the suppression of IL-
1B pathway in BS uveitis (113).

Vascular involvement

Venous involvement in the form of
deep venous thrombosis or superfi-
cial vein thrombosis is the hallmark of
vascular involvement of BS. Systemic
inflammation in the vessel wall rather
than a coagulation defect seems to be
operative in the development of throm-
bosis and treatment is based on the use
of immunosuppressives rather than
anticoagulants. Anti-TNF agents are
now used for almost all complications
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of BS but experience on their effect on
venous thrombosis of the extremities is
limited.

A retrospective study from a single
centre in Italy compared the efficacy of
adalimumab with that of classical im-
munosuppressives (azathioprine, cy-
closporine A, methotrexate, and cyclo-
phosphamide) in 70 BS patients having
recurrent venous thrombosis of the ex-
tremities (114). Adalimumab was used
in 35 patients either as a single agent
(27 patients) or in combination with az-
athioprine (7 patients) or methotrexate
(1 patient). Glucocorticoids were used
empirically. Additionally, 10 patients
in the adalimumab group and 11 pa-
tients in the immunosuppressive group
received oral anticoagulants. Complete
response to treatment was defined as
clinical and sonographic resolution
of venous thrombosis. During a mean
follow-up of 26 months clinical re-
sponse was seen in 97% of adalimum-
ab treated patients and in 66% of im-
munosuppressive treated patients. The
mean dose of glucocorticoids was sig-
nificantly lower in adalimumab treat-
ed patients and the time on treatment
was also significantly longer in the
adalimumab group. In the adalimumab
group 9 patients (26%) discontinued
treatment either due to lack of effica-
cy (7 patients) or adverse events (skin
rash). In the immunosuppressive treat-
ed group 27 patients (77%) switched to
other therapies because of loss of effi-
cacy (23 patients) and adverse events
or loss of compliance (4 patients). The
use of anticoagulants had no effect in
responses of both groups. These re-
sults encourage the use of adalimumab
in the treatment of venous thrombosis
of BS and underlines the need for pro-
spective studies.

A retrospective study reported the
course of cerebral venous thrombo-
sis in 7 BS patients after withdrawing
anticoagulation treatment while being
on treatment with colchicine, steroids
and azathioprine (115). Cerebral ve-
nous thrombosis recurred in 1 patient
5 months after stopping anticoagula-
tion when he was free of steroids and
azathioprine. This observation led the
authors to speculate that oral antico-
agulation is not a keystone in the man-

agement of CVT or in preventing its
recurrence.

Haemoptysis is the main symptom of
pulmonary artery involvement (PAI)
of BS that may be life-threatening and
requires prompt treatment. Endovascu-
lar embolisation of bleeding aneurysms
appears to be a life-saving intervention
for the control of hemoptysis reducing
the need of surgery. A retrospective
study from a tertiary referral centre in
Paris reported the outcome of 9 BS pa-
tients with hemoptysis who underwent
endovascular embolisation along with
8 similar patients collected from the
literature (116). Embolisation was suc-
cessful for immediate control of haem-
optysis in all patients. The short-term
complications were worsening of pre-
existing pulmonary hypertension in 1
patient and development of pulmonary
infarction in 2 patients. Following em-
bolisation, 15 patients (88%) received
immunosuppressive treatment, mostly
with cyclophosphamide combined with
glucocorticoids. Recurrence of haem-
optysis occurred in 7 patients after 5
months (IQR: 1-12 months) during fol-
low-up and the source of bleeding was
determined as enlargement of bronchi-
al arteries due to increased blood flow
and pressure in bronchial arterial bed.
Embolisation of bronchial arteries was
performed in 4 patients and was suc-
cessful in 2. The 2 patients who were
refractory to embolisation underwent
surgery, but the outcome was fatal in 1.
The overall mortality rate within 1 year
was 24% reflecting again the sinister
prognosis of PAI.

Recently, our group reported the out-
come of 9 BS patients (8 men) who un-
derwent surgery for PAI or its compli-
cations between 2000 and 2017 (117).
The main pathologies were pulmonary
artery aneurysms in 5 patients (bilat-
eral in 3), bilateral pulmonary artery
thrombosis, multiple large -cavities,
bronchiectasis due to saccular aneu-
rysm of descending aorta and massive
pleural effusion, each in 1 patient, re-
spectively. Lobectomy was performed
in 6 patients, cavity repair and decor-
tication was performed in the remain-
ing 3 patients. Two patients died dur-
ing follow-up. The first due to hepatic
failure as a result of Budd-Chiari 1 year
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after the surgery and the second with
haemoptysis 3 months after surgery.
The median follow-up of remaining 7
patients was 8 years (IQR: 4—11 years).
These results are definitely more satis-
factory than our previous experience
and suggest that surgery may be feasi-
ble in selected patients with PAI.

A couple of reviews focusing on the
management of BS have been pub-
lished within the last year, some exam-
ples being a systematic review on the
management of skin, mucosa and joint
involvement and another on the man-
agement of major organ involvement,
both forming the evidence base for the
EULAR 2018 recommendations (118,
119), a review on anti-tumour necrosis
factor treatment in intestinal BS (120),
on management of vascular BS (121)
and on management of BS (122).
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