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Abstract

Purpose of Review We aimed to highlight disease-related and treatment-related complications of Behget syndrome (BS)
based on previous and recent studies and our own experience.

Recent Findings The Behget’s Disease Overall Damage Index is a newly developed instrument to assess damage in BS.
Validation studies showed that damage is already present in some patients at diagnosis and continues to progress during the
follow-up, mainly related to treatment complications. Nervous system and eye involvement are important causes of long-
term disability. Cyclophosphamide seems to be associated with infertility and an increased risk of malignancies among BS
patients, prompting the consideration of shortening the treatment duration. Flares in mucocutaneous manifestations have
been reported with tocilizumab, and de novo BS manifestations with secukinumab therapy.

Summary Earlier diagnosis and treatment are essential to prevent disease-related damage in BS. Treatment-related compli-

cations seem to be the leading cause of damage during the disease course.

Keywords Behget syndrome - Vasculitis - Complications - Treatment - Side effects - Damage

Introduction

Behget syndrome (BS) is a systemic vasculitis that can cause
important disability and mortality depending on disease
severity and the organs that are involved. There is a hetero-
geneous disease course with variability in disease expres-
sion across patients and within the same patient over time.
The mucocutaneous, musculoskeletal, ocular, and vascular
domains are usually more active during the early years,
whereas neurologic and gastrointestinal domains may pre-
sent later in the disease course. Oral ulcers, genital ulcers,
papulopustular lesions, erythema nodosum-like lesions, and
arthritis may run a course with frequent recurrences [1-4].
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Although these do not cause damage except for genital ulcer
scars, they may have an important impact on the quality of
life [5, 6]. In contrast, disease activity in organ domains
frequently results in permanent damage (Table 1) [7]. In
addition to the damage caused by disease manifestations,
glucocorticoids and immunosuppressives used in the man-
agement of these manifestations can also cause complica-
tions [8ee]. A recent study that explored the mortality rate
and causes of death in BS showed that the mean age of death
was 52.8 years among men and 58.4 years among women,
compared with 71.2 years among men and 79.8 years among
women in the general population [9¢]. When the underly-
ing cause of death was related to BS, infections were the
most common cause (25.1%) followed by organ dysfunction
(21.6%) and arterial events (15.2%). The aim of this review
is to highlight the disease-related and treatment-related com-
plications of BS and possible measures for alleviating these
complications.

Damage Accrual in Beh¢et Syndrome
The development of Behget’s specific instruments for

assessing damage has made it possible to formally evaluate
and score damage in patients with BS. These instruments
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Table 1 Disease-related complications in Behget syndrome

Manifestations

Manifestation-related complications

Oral ulcers

Genital ulcers

Erythema nodosum-like lesions
Papulopustular lesions Cosmetic issues
Joint involvement
Ocular involvement

Venous involvement

Negative impact on QoL, scar (rare)

Genital scar, negative impact on QoL

Post-inflammatory hyperpigmentation

Functional disability, fatigue, negative impact on QoL and employment status

Visual impairment, secondary glaucoma, and cataract

LEDVT PTS, leg ulcer

BCS Chronic liver disease and liver failure-related symptoms, death

SVCT Pleural effusion, chylothorax, mediastinal fibrosis, and OSAS

IVCT BCS (suprahepatic/hepatic thrombosis), PTS, leg ulcer (infrahepatic thrombosis)

Arterial involvement

PAI Hemoptysis, dyspnea, cough, chest pain, pleural effusion bronchial artery enlargement, CTEPH, death

Non-pulmonary AA Aneurysm rupture, death
Arterial occlusion/stenosis
Intracardiac thrombosis

Neurologic involvement

p-NBS
death

CVST

Others
Gastrointestinal involvement
Others

Claudication, gangrene of extremities, organ infarction, death

Valve insufficiency, pulmonary hypertension

Headache, dysarthria, ataxia, hemiparesis, cranial neuropathies, corticospinal symptoms, severe disability,

Headache, papilledema, sixth-nerve palsy, blindness (rare), hemiparesis (rare)

Cognitive changes, memory impairment, and psychiatric symptoms

Abdominal pain, nausea, diarrhea, weight loss, gastrointestinal bleeding, fistula, perforation, death
AA amyloidosis, myelodysplastic syndrome, epididymitis

AA arterial aneurysm, BCS Budd-Chiari syndrome, CTEPH chronic thromboembolic pulmonary hypertension, CVST cerebral venous sinus
thrombosis, /VCT inferior vena cava thrombosis, LEDVT lower extremity deep vein thrombosis, OSAS obstructive sleep apnea syndrome, PAI
pulmonary artery involvement, p-NBS parenchymal neuro-Behcet syndrome, PTS post-thrombotic syndrome, QoL quality of Life, SVCT superior

vena cava thrombosis

enabled better identification of organ-related damage in BS,
compared with the previously used vasculitis damage index
which is a damage instrument that is used generically in
different types of vasculitis [10ee].

The initial validation study of Behget’s Disease Overall
Damage Index (BODI) had shown that 56% of their patients
had at least one damage item at the time of that study [10ee].
Damage was present in the ocular domain in 23.2% of the
patients, mucocutaneous domain in 20.6%, neuropsychiatric
domain in 17.1%, vascular domain in 14%, musculoskeletal
domain in 7.5%, cardiovascular domain in 4.4%, gastroin-
testinal domain in 2.6%, and reproductive domain in 1.3%
of the patients. A multivariate analysis showed that male
sex, disease duration, previous use of tumor necrosis factor
(TNF) alpha inhibitors, and involvement of vascular, nerv-
ous system, or gastrointestinal system domains were associ-
ated with higher damage scores. A more recent study that
reported on the 2-year follow-up of these patients showed
that there was damage progression in 19% of these patients
[11ee]. Interestingly, damage accrual over time seemed to
be more treatment-related, with 41% of the new damage
items considered as related to glucocorticoid use. This study
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additionally showed that damage accrual is associated with
impaired quality of life, especially affecting the emotional
domains. A similar rate of damage progression was reported
in a study from Iran [12]. Among 274 patients with a median
follow-up duration of 40 months, 19.3% of the patients had
an increase in their damage scores. A younger age at disease
onset, shorter disease duration, and more severe disease were
independent predictors of damage progression in this study.

In our cohort, among 300 patients who were included in
a study that aimed to validate BODI, 181 (60.3%) already
had at least one damage item at the time of BS diagnosis
[13]. Mucocutaneous scar was the most common damage
item at diagnosis (48.6%), followed by posterior segment
changes (10%) and deep vein thrombosis (4.6%). This find-
ing underlines the importance of early diagnosis in BS, in
order to prevent damage that can occur very early in the
disease course. Damage progressed in 56 (19%) of these
patients, and the mean time to the development of the first
damage item was 1.15 years. Cataracts (5.6%), peripheral
neuropathy (2.6%), avascular necrosis (1.6%), and diabetes
(1.6) were damage items that seemed to be treatment-related,
rather than disease-related in our cohort.
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Disease-Specific Complications
Mucocutaneous and Joint Involvement

Mucocutaneous and joint involvement rarely lead to seri-
ous complications and permanent damage but may still
have a negative impact on functional status, health-related
quality of life, and employment status in BS [5, 14e,
15-17].

Oral ulcers are the most common lesions in BS, with
a prevalence of 97-100%. Among the three types of oral
ulcers in BS, minor oral ulcers (< 10 mm in diameter) are
the most common type (85-99%) and heal without scar-
ring within 7 to 10 days. Major oral ulcers (> 10 mm in
diameter) are deeper, more painful, and rarely observed.
They heal slowly and tend to leave scars. Herpetiform oral
ulcers (1-3 mm in diameter) are also rare and may occa-
sionally leave scars.

Genital ulcers are specific for BS and occur in 50% to
75% of BS patients. A prospective study showed that geni-
tal ulcers heal with hypopigmented scar in 66% of men and
in 60% of women with BS. If the genital ulcers are larger
than 1 cm in diameter scarring is almost inevitable [18].

Erythema nodosum-like lesions are red, painful inflam-
matory lesions which can be seen in up to 50% of BS
patients. They usually occur in lower extremities and
are less frequently seen in other body parts. They heal
within 1 to 6 weeks and may leave post-inflammatory
hyperpigmentation.

Papulopustular lesions are frequent (30-96%) but non-
specific lesions in BS. They tend to be located in lower
extremities and to persist at older ages more frequently in
BS patients, compared to healthy and diseased controls.
They usually cause cosmetic issues rather than functional
impairment.

Joint involvement is seen in around 50% of BS patients,
either as arthritis or arthralgia. Arthritis in BS has mainly
asymmetrical, mono/oligo articular character, usually
affects medium or large joints, and heals without deform-
ity within a few weeks. However, joint involvement may
still cause functional disability and fatigue [17] and has
a negative impact on health-related quality of life and
employment status [5, 14e, 15].

Ocular Involvement

Ocular involvement is seen in around 50% of BS patients
and is the most significant cause of morbidity. The most
common types of ocular inflammation in BS are panuvei-
tis, retinitis, and retinal vasculitis. Isolated anterior uveitis
occurs in 10-15% of BS patients. Hypopyon which indicates

severe ocular attack is seen in 6-12% of BS patients and
resolves without damage. Cystoid macular edema can occur
both during exacerbation and after the resolution of inflam-
mation and may lead to visual impairment.

In a long-term outcome survey, patients registered
between 1977 and 1983 were evaluated after 20 years
of their initial visit [7]. They showed that a total of 44%
(64/146) of male and 21% (8/38) of female patients had a
loss of useful vision (visual acuity of <0.1) at the end of
follow-up. In another retrospective study, 880 consecutive
patients who were seen between 1980 and 1998 were studied
[19]. They demonstrated that the risk of blindness at 1, 5,
and 7 years were 9%, 26%, and 30% for patients admitted
to the hospital in 1980s whereas the risk decreased to 5%,
16%, and 21% in patients admitted to the hospital after 1990.
The same group also compared the 3-year visual outcome
of BS uveitis patients presented in the 1990s to those in the
2000s [20]. They showed that the risk of useful vision loss
was 27.6% in the 1990s while it was 12.9% in the 2000s. In
another retrospective study, the risk of severe visual loss was
13% at 10-year in BS uveitis patients who presented between
2000 and 2010, excluding patients with irreversible visual
loss at presentation [21]. The prognosis of Behcet’s uveitis
is observed to improve over decades, and it is thought to
be associated with the use of effective immunosuppressive
treatments, particularly biologics.

Glaucoma and cataracts may occur in BS patients with
uveitis, either as a result of recurrent attacks or due to medi-
cations. Secondary glaucoma was reported in 11 to 22% of
BS uveitis patients in retrospective studies [22-24].

Vascular Involvement

The frequency of vascular involvement varies between 15
and 50% and it is one of the leading causes of morbidity and
mortality in BS. The range of vascular involvement includes
frequently occurring and recurrent conditions, such as super-
ficial thrombophlebitis and deep vein thrombosis in the
lower extremities. Additionally, less common venous con-
ditions like inferior vena cava thrombosis (IVCT) and supe-
rior vena cava thrombosis, Budd-Chiari syndrome (BCS),
and rare arterial conditions, including both pulmonary and
non-pulmonary arterial involvement, occur in BS patients.

Lower extremity deep vein thrombosis is the most com-
mon type of vascular involvement in BS patients (70%) [25].
Due to its relapsing course and extensive venous involve-
ment, severe post-thrombotic syndrome has been observed
in 18 to 51% of patients in different series and venous clau-
dication occurs in 32% of patients [26e, 27]. Leg ulcer is one
of the debilitating complications of severe post-thrombotic
syndrome in BS and may cause unemployment in 46% of
these patients [28].
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BCS due to thrombosis in hepatic vein and/or supra-
hepatic or hepatic IVC is a rare vascular manifestation of
BS (2-4%), but it is associated with a high mortality rate
(14-50%) [29, 30]. BCS typically presents with abdomi-
nal pain, ascites, collaterals on the abdominal wall, scrotal
edema, and diffuse swelling in the lower extremities. During
the course of the disease, jaundice, encephalopathy, sple-
nomegaly, hypersplenism, and bleeding from esophageal
varices can develop as a result of liver failure. Among those
patients, the mortality rate has been reported as 60% [29]. In
a subgroup of BCS patients, the condition may have a silent
presentation without any of these severe symptoms, and their
mortality rate has been reported as less than 10% [29].

Superior vena cava thrombosis constitutes around 9% of
vascular involvement in BS [25] and usually presents with
swelling and cyanosis of the face, neck, and upper extremi-
ties. Venous collaterals can be observed on the chest wall. It
generally has a benign course, rarely relapses, and may be
complicated with pleural effusion, chylothorax, and medi-
astinal fibrosis [31]. A retrospective study including 28 BS
patients with superior vena cava thrombosis reported that
there is an increased risk of obstructive sleep apnea in those
patients compared to other BS patients [32].

Hepatic and suprahepatic IVCT can lead to BCS, while
infrahepatic IVCT is typically observed as an extension
of lower extremity deep vein thrombosis in BS patients.
Patients may have abdominal or lower back pain during
acute thrombosis. Severe post-thrombotic syndrome, leg
ulcers, and venous collaterals are the long-term complica-
tions of infrahepatic IVCT.

Arterial involvement constitutes 15% of all vascular com-
plications in BS, and the overall mortality rate, regardless
of the type of arterial involvement, has been reported as
14% [33].

Pulmonary arterial involvement is a rare form of involve-
ment (< 5%) characterized by aneurysm and/or thrombo-
sis in the pulmonary arteries, but it is the leading cause of
mortality in BS. In the early 1990s, the mortality rate was
reported as 50%, but it has since decreased to around 25%
in later reports, which is attributed to earlier recognition and
prompt treatment [34-36]. Hemoptysis resulting from the
rupture of an aneurysm can be massive and life-threatening.
Hemoptysis may also occur due to bronchial artery enlarge-
ment as a long-term complication [37]. Other observed
symptoms are dyspnea, cough, chest pain, pleural effusion,
and thickening. Chronic thromboembolic pulmonary hyper-
tension might rarely be seen in BS patients with pulmonary
arterial involvement as a long-term complication [38].

Peripheral artery aneurysms in BS typically manifest as
painful, hyperemic, and pulsatile masses, carrying a higher
risk of rupture or leakage compared to distal ischemia. On
the contrary, abdominal aortic aneurysms present with
nonspecific symptoms such as back pain and abdominal
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discomfort, yet they still carry the high risk of rupture and
mortality.

Arterial occlusion or stenosis, which can lead to claudica-
tion, gangrene of extremities, or organ infarction depending
on the site of involvement, as well as intracardiac thrombosis
that may be complicated by valve insufficiency or pulmonary
hypertension, are other rare forms of arterial involvement
in BS.

Central Nervous System Involvement

Neurologic involvement in BS (NBS) is seen less frequently
(5-10%), yet it is a significant cause for morbidity and mor-
tality [39]. It is classified as parenchymal NBS (75-80%)
and non-parenchymal NBS (10-20%) [40, 41].

Parenchymal NBS usually presents with symptoms like
headache, dysarthria, ataxia, hemiparesis, cranial neu-
ropathies, or corticospinal symptoms. It is considered the
primary cause of severe disability and mortality in NBS
patients. Two studies which were published in late 1990s
and early 2000s showed that around 50% of patients with
NBS had become physically and/or mentally disabled within
10 years after the onset of NBS [40, 41]. Mortality has been
reported in around 10-12% [40—42]. On the other hand, just
as observed in ocular involvement, improvement in the prog-
nosis of NBS has also been noted in subsequent years. A
group reported that among 115 NBS patients, 25% became
disabled or died after a median follow-up of 73 months [42].

Cerebral venous sinus thrombosis (CVST) is the main
type of non-parenchymal NBS and generally has a favorable
outcome compared to parenchymal NBS. CVST present with
severe headache, papilledema, and sixth-nerve palsy due to
intracranial hypertension. Since hemorrhagic venous infarc-
tion due to CVST in BS is very unlikely, severe symptoms
such as hemiparesis, confusion, and seizure are quite rare.
On the other hand, total blindness due to prolonged intracra-
nial hypertension and optic atrophy was reported in 6 out of
64 CVST patients with BS [43]. Other CVST-related compli-
cations reported in the same cohort are persistent headache
(n=06), visual impairment (n =4), altered cognition (n=3),
hemiparesis (n=2), and tinnitus (n=2).

Cognitive changes, memory impairment, and psychiatric
symptoms such as euphoria, loss of insight, and disinhibition
may rarely occur either due to parenchymal NBS or other
forms of neurologic involvement in BS [39].

Gastrointestinal Involvement

Gastrointestinal involvement in BS (GIBS) can affect the
whole gastrointestinal tract from mouth to anus. Its fre-
quency varies between < 1 and 60% according to geographic
location with a higher prevalence in Far East Asia [44].
Symptoms of GIBS range from mild abdominal discomfort,
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nausea, and diarrhea to weight loss, severe abdominal pain,
GI bleeding, fistula, and perforation which may require sur-
gical intervention. A retrospective Korean study reported
that among 130 GIBS patients, 71.5% of them were in
remission or had a mild course at 5 years while 28.5% of
patients experienced a severe clinical course with multiple
relapses or chronic symptoms [45]. Another retrospective
study from Turkey with a mean follow-up of 7.5 years found
that among 60 GIBS patients, 20% of them had a relapsing
course. Overall 80% were in remission, 5% had died due to
non-Gl-related causes, and 8% were still active at the time
of the survey [44]. The rate of surgical treatment either for
resistant disease or for intestinal complications such as per-
foration, fistula, or severe bleeding was found to be 20% at
1 year, 27-33% at 5 years, and 31-46% at 10 years [46, 47].

Amyloidosis

AA amyloidosis is a rare complication in patients with BS.
In a recent study, the frequency of AA amyloidosis in BS
patients followed between 1976 and 2000 was compared to
those followed between 2001 and 2017, and it was observed
that the prevalence of AA amyloidosis decreased from 0.62
to 0.054% [48e].

Myelodysplastic Syndrome

The association between BS and myelodysplastic syndrome
has been defined in several case series [49, 50e]. Severe or

treatment refractory GIBS and trisomy 8 are the common
features of this association.

Epididymitis

Epididymitis in patients with BS presents with pain, ten-
derness, and swelling in testicles. The symptoms generally
resolve spontaneously, but relapses are frequent. It usually
has a favorable prognosis and permanent damage related
with epididymitis in BS patients is rare. Salpingitis has also
been rarely observed.

Treatment-Specific Complications

Treatment options other than glucocorticoids for BS mainly
include colchicine, conventional immunosuppressive agents
(azathioprine, cyclosporine-A, mycophenolate, thalidomide,
and cyclophosphamide), interferon-alpha, biologic agents
(TNF inhibitors, tocilizumab, interleukin-1 inhibitors, and
secukinumab), and small molecules (apremilast, tofacitinib,
and baricitinib). Commonly reported adverse events with
these agents are summarized in Table 2. Complications asso-
ciated with each drug are detailed below.

Colchicine
Gastrointestinal symptoms such as diarrhea, nausea,

abdominal pain, cytopenia, myalgia, and elevated liver
enzymes are the most common side effects of colchicine.

Table 2 Complications with the drugs that are used for the management of Behget syndrome

Drug Adverse events
Apremilast Gastrointestinal symptoms and headache
Colchicine Gastrointestinal symptoms, elevated liver enzymes, cytopenia, and myalgia

Interferon-alpha
munity

Azathioprine

Flu-like symptoms, cytopenia, alopecia, elevated liver enzymes, depression, and induction of autoim-

Cyclosporine-A

Mycophenolate
Cyclophosphamide
Thalidomide

Tumor necrosis factor alpha inhibitors
Tocilizumab

Anakinra

Canakinumab
Secukinumab

Tofacitinib and baricitinib

Gastrointestinal symptoms, elevated liver enzymes, cytopenia, and elevated mean corpuscular volume

Hirsutism, renal dysfunction, impaired glucose tolerance, hypertension, gingival hypertrophy, gastro-
intestinal symptoms, hyperlipidemia, increased uric acid, paresthesia, and increased risk for nervous
system involvement of Behget syndrome

Gastrointestinal symptoms, rash, and exacerbation of mucocutaneous lesions
Hemorrhagic cystitis, nausea, cytopenia, infections, infertility, malignancy, and infusion reactions
Thrombosis, polyneuropathy, somnolence, and teratogenicity

Injection site reactions, infusion reactions, infections (especially tuberculosis), elevated of liver
enzymes, induction of autoimmunity, and paradoxical reactions

Injection site reactions, infusion reactions, headache, hypertension, hyperlipidemia, elevated liver
enzymes, and intestinal perforation

Injection site reactions, headache, and infections

Injection site reactions, headache, and infections

Injection site reactions, headache, infections, and exacerbation of Behget syndrome manifestations
Skin rash, headache, hypertension, cytopenia, infections, and thrombosis
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Discontinuing therapy, reducing the colchicine dose, or
switching to another colchicine preparation is usually suf-
ficient to alleviate these effects in most patients [51, 52].
Impaired sperm production has been reported with colchi-
cine [53], and it should be discontinued in such patients.
Rhabdomyolysis is one of the most serious side effects of
colchicine, and when planning to initiate a new drug in
a patient already using colchicine, one should consider
its potential interaction with CYP3A4 inhibitors, such as
clarithromycin [54]. Due to its narrow therapeutic index,
colchicine should be used with caution in patients with
renal impairment.

Azathioprine

Gastrointestinal symptoms, cytopenia, and elevated liver
enzymes are the most common reasons for discontinuing
azathioprine or reducing the dose [44, 55-57]. Interest-
ingly, pancreatitis, which is observed in 7% of patients
with inflammatory bowel disease [58], does not appear
to be a concern for BS patients. Patients may need to be
screened for thiopurine methyltransferase deficiency, in
populations that this condition is common. In populations
where thiopurine methyltransferase deficiency is rare,
starting with a low dose and gradually increasing until the
targeted dose is reached may be an option. Hematologi-
cal malignancies, especially myelodysplastic syndrome,
are the most common types of malignancies among BS
patients [59, 60]. Although these studies have not found an
increased risk of malignancy with azathioprine use in BS
patients, hematologic malignancies should be considered
in patients with persistent cytopenia or elevated mean cor-
puscular volume despite discontinuing azathioprine [49],
and non-melanoma skin cancer should be screened in BS
patients using azathioprine.

Cyclosporine-A

Hirsutism, renal dysfunction, hypertension, gingival hyper-
trophy, gastrointestinal symptoms, hyperlipidemia, impaired
glucose tolerance, increased uric acid, and paresthesia are
commonly reported adverse events in randomized controlled
trials [61-64]. Patients should be monitored for hyperten-
sion after initiating cyclosporine-A. If hypertension is
detected, the drug should be discontinued instead of adding
an antihypertensive agent. Due to its association with the
development of nervous system involvement in BS, the use
of cyclosporine is not recommended in patients with nerv-
ous system involvement or those who develop neurological
symptoms such as headaches and paresthesia while on the
medication [65].
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Mycophenolate

The prospective trial of mycophenolate mofetil in BS was
terminated due to the exacerbation of mucocutaneous lesions
[66]. However, such adverse effects have not been observed
in 10 patients treated with mycophenolate sodium [67]. For
patients experiencing gastrointestinal intolerance, which
is one of the most common side effects of mycophenolate,
switching from mycophenolate mofetil to mycophenolate
sodium may be considered [68].

Thalidomide

Teratogenicity, an increased risk of thromboembolism, and
neurotoxicity limit the use of thalidomide in BS patients
despite its rapid onset of action and effectiveness in treat-
ing mucocutaneous lesions and gastrointestinal involvement
[69].

Cyclophosphamide

While serving as a life-saving treatment option for vascular
involvement of BS patients, the use of cyclophosphamide
may carry the risk of severe toxicity. Frequently observed
side effects include bone marrow suppression, infections,
hemorrhagic cystitis, infertility, nausea, infusion reactions,
and alopecia. In addition to these common side effects, less
frequently cardiovascular toxicity, the syndrome of inappro-
priate antidiuretic hormone secretion, gonadal failure, pul-
monary fibrosis, and malignancies may be observed. In our
survey of 198 BS patients treated with cyclophosphamide,
9% of the patients experienced short-term adverse events,
mainly hemorrhagic cystitis (n=7) and infection (n=4).
In the long-term follow-up, 30% developed infertility, and
8% developed malignancies, with bladder carcinoma being
the most common [8ee]. A nested case—control study from
China found a tenfold increased risk of malignancy associ-
ated with cyclophosphamide use among BS patients [59].
As a result, we no longer recommend its use for extended
durations and in oral form, which can lead to an increased
cumulative dose [69]. We also routinely use mesna to reduce
the risk of hemorrhagic cystitis.

Interferon-Alpha

Flu-like symptoms such as fever, chills, headache, fatigue,
and myalgia, as well as hair loss, cytopenia, elevated liver
enzymes, and depression, have been reported as side
effects of interferon-alpha therapy [64, 70]. Paracetamol
or non-steroidal anti-inflammatory drugs are typically
sufficient for managing flu-like symptoms. In a prospec-
tive study, interferon was associated with an increased
risk of depression and suicidal behavior compared to BS
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patients using drugs other than interferon-alpha [71]. It
is not recommended to combine it with azathioprine due
to myelosuppression [72] or with other immunosuppres-
sives agents. Interferon-alpha can induce autoimmunity,
leading to immune-mediated side effects [73]. The thyroid
gland is one of the most frequently affected organs; there-
fore, thyroid function tests should be monitored during
therapy. Whether pegylated interferon-alpha is safer than
interferon-alpha among BS patients is not known. How-
ever, it may be considered in patients experiencing side
effects while on interferon-alpha.

TNF Inhibitors

The side effects of TNF inhibitors among BS patients are
similar to those reported in other rheumatic diseases, with
the exception of tuberculosis which is reported more fre-
quently in BS. The side effects reported among BS patients
include infusion reactions, injection site reactions, infec-
tions, cytopenia, induction of autoimmunity, paradoxical
reactions, elevated liver enzymes, and interstitial lung dis-
ease [74ee, 75, 76]. Among these, infusion reactions with
infliximab are one of the most common reasons for discon-
tinuing the treatment. Especially in cases where patients
interrupt or re-initiate the treatment, there is a higher risk
associated. Therefore, we typically administer the drug with
premedication to such patients, even if they have not previ-
ously experienced infusion reactions. Infections are the most
feared and well-known side effects of TNF inhibitors. BS
patients, in particular, have been found to be more suscepti-
ble to tuberculosis reactivation compared to those with other
rheumatic diseases treated with TNF inhibitors [77e]. This
may be associated with corticosteroids and immunosuppres-
sives that are commonly used together with TNF inhibitors
in patients with BS. Therefore, every BS patient should be
screened for tuberculosis infection according to local guide-
lines before initiating a TNF inhibitor.

Considering the potential link between TNF inhibitors
and demyelinating diseases, heart failure, or malignan-
cies [78-80], we prefer to use non-TNF biologic agents for
patients with these conditions. The same approach is taken
for patients who develop paradoxical reactions, such as pal-
moplantar pustulosis, sarcoidosis, and drug-induced lupus.

Tocilizumab

Tocilizumab was not effective in treating mucocutaneous
lesions and may even exacerbate these lesions. Infusion reac-
tions, infections, hyperlipidemia, and intestinal perforation
that are known side effects of tocilizumab have also been
reported among BS patients [81, 82, 83e, 84, 85].

Interleukin-1 Inhibitors

The advantage of interleukin-1 inhibitors, including anakinra
and canakinumab, lies in their favorable safety profile, par-
ticularly with regard to infections [86]. However, their drug
retention rate among BS patients, especially for anakinra, is
low. Frequent relapses during treatment necessitate higher
doses, and injection site reactions make the treatment more
challenging to continue [87].

Secukinumab

Secukinumab is ineffective in treating uveitis due to BS [88],
but may be an option for patients with refractory articular
involvement [89]. However, it may exacerbate BS mani-
festations and lead to the development of new major organ
involvement [90-94].

Apremilast

Apremilast is the first drug to be approved by the FDA for
BS following the demonstration of its efficacy in phase 2 and
3 randomized controlled trials on OUs [95, 96]. Gastrointes-
tinal side effects, which are the most common side effect of
apremilast, usually start within 2 weeks following treatment
and resolve within a month in most patients. Serious adverse
events were rare in the long term across 15 randomized con-
trolled studies, observed in less than 1% of the 4183 patients
treated with apremilast for psoriasis, psoriatic arthritis, and
BS [97ee].

JAK Inhibitors

Tofacitinib and baricitinib are newly tested agents in BS.
No thromboembolism has been reported and herpes zoster
infection was the most common adverse event [98—101].
However, thromboembolism risk with these agents is doc-
umented among rheumatoid arthritis patients, and a large
number of patients with long-term follow-up are needed to
draw a conclusion for BS patients.

Conclusions

Similar to other vasculitides, damage in BS is a significant
concern that can manifest even in the early stages of the
disease and continues to evolve over time, either due to dis-
ease-related or treatment-related complications. Among the
disease-related complications, mucocutaneous lesions and
articular involvement typically have a detrimental impact on
the quality of life, and their damage is not usually associ-
ated with permanent organ dysfunction or mortality. How-
ever, major organ involvement, including ocular, vascular,

@ Springer



Curr Rheumatol Rep (2024) 26:1-11

gastrointestinal, and nervous system complications, can
result in permanent damage. The disease often follows a
severe course in young individuals and BS patients with
permanent damage have to cope with disabilities for the
rest of their lives. Treatment-related complications are also
common in BS patients. Therefore, early diagnosis, timely
recognition of complications, and vigilant monitoring for
treatment-related adverse events are essential for prevent-
ing permanent damage and enhancing the patients’ overall
quality of life.
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