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Abstract

Sections

Behcet syndromeis acomplex systemicimmune-mediated form

of vasculitis characterized by diverse clinical manifestationsand a
variable disease course. The treat-to-target (T2T) concept has emerged
asapivotal approach in managing various systemic autoimmune
rheumatic diseases; however, its application in Behcet syndrome
requires further work. Despite the limited literature on this subject,
advancements from clinical trials have underscored the necessity for a
T2T approachin Beh¢et syndrome. This article proposes an evidence-
based perspective on the T2T strategy in Behcet syndrome, featuring
amultidisciplinary and comprehensive collaboration of international
experts, including rheumatologists, immunologists, ophthalmologists,
gastroenterologists and neurologists. By adopting an organ-based
approach to tackling crucial challenges, we aim to define treatment
goals for organinvolvement, discuss outcome measures that can

be used as targets and definitions of remission and relapse, and also
propose monitoring strategies (including treatment targets). The goal
of this Perspective is to pave the way for future research and clinical
practice, enhance the management of this complex condition and
ultimately improve patient outcomes.
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Introduction

Behcetsyndromeisarare, chronic, systemic formof vasculitis, whichis
alsoknown as Adamantiades-Behcet disease or the Silk Road disease,
owingtoits peculiar geographical distribution', The manifestations
of Behcet syndrome can range from mild to life threatening, and are
sustained by a complex and still largely unexplained pathogenesis,
with features of autoinflammation and autoimmunity* ™2,

Disease onset peaks in the third decade of life, but it can mani-
fest at any age, including childhood. Oral and genital ulcers are the
most common sign and usually the earliest, and, together with eye
lesions, represent the characteristic manifestations of the disease.
However, the clinical spectrumis heterogeneous, and caninclude cuta-
neous, musculoskeletal, vascular, neurological and gastrointestinal
involvement*".

Thedisease hasavariable, fluctuating and unpredictable course.
Although mucosal manifestations usually present as non-serious
relapsing-remitting phases, they can negatively impact health-related
quality of life (HRQoL) and an increase in their frequency can lead to
major organinvolvement™. Ocular, neurological and vascular manifes-
tations represent the major causes of disability and mortality in Behcet
syndrome. Also, exposure to medications with potential severe adverse
effects (suchas high-dose glucocorticoids andimmunosuppressants),
increases the burden of morbidity, further reducing HRQoL".

Thus far, no validated laboratory, imaging or histological features
unequivocally guide the diagnosis of Behc¢et syndrome, which relies on
clinical assessment of signs and symptoms®. Moreover, the heteroge-
neity of the disease has hampered the development of a unique, valid
and standardized method for scoring disease activity and defining
standardized therapeutic targets (such as low disease activity (LDA) or
remission)'. In this context, the application of a treat-to-target (T2T)
strategy, anapproach thatisincreasingly used in managing other sys-
temic immune-mediated rheumatic diseases, is still far from routine
clinical practicein Behcet syndrome.

T2T is a strategy in which clinical management decisions are
directed toreach and maintain a pre-defined and sequentially meas-
ured target, typically through regular visits and sequential treat-
ment adjustment. T2T isbased on four key steps: defining the target;
treating with the goal of achieving this target; testing regularly
whether the target is achieved and if not, adjusting treatment'"'®,
Among immune-mediated rheumatic conditions, the T2T approach
was first applied to rheumatoid arthritis (RA) over a decade ago'*°
and evidence indicates that this approach is cost effective and can
result in substantially better clinical and functional outcomes than
usual care” 2,

Over the past 10 years, the T2T approach has also been recom-
mended for systemiclupus erythematosus (SLE)**°. Notably, the appli-
cation of T2T to a complex condition such as SLE is challenged by the
absence of aunique disease activity marker, no clear definition of remis-
sion or LDA, the decision to take a general or single-organ approach
to treatment, the complications of frequent disease monitoring
and the need to optimize adherence to therapy®° .

Considering these experiences in RA and SLE, one could easily
understand the challenges of defining and implementing T2T strate-
giesinBeh¢et syndrome. Despite the limited literature on this subject,
insights from clinical trials have underscored the necessity for a T2T
approach in Behget syndrome?®**, This article provides a perspec-
tive on the T2T strategy for Behcet syndrome, aiming to enhance the
management of this complex conditionin routine clinical practice and
ultimately improve patient outcomes.

Treat-to-target strategy for Behget syndrome

The management goals for Behcet syndrome are to obtain sustained
drug-free remission without relapse and the prevention of damage to
preserve function and HRQoL***, When working towards develop-
ing a T2T strategy, the first step is determining the targets that, when
attained, best predict long-term success.

In the absence of validated definitions, prolonged remission in
Behcet syndrome should be considered as sustained absence of dis-
ease activity over time. However, an evidence-based and standard
definition of the required duration is not available and might need
to be individualized according to risk factors for relapse such as the
type of organ involvement, age, biological sex and disease duration.
The advice in current guidelines is to continue immunosuppressive
drugs for atleast 5 years for manifestations such as vascular or nervous
system involvement®®, but this indication should not be considered
an evidence-based definition for the duration of sustained remission.

Similarly, relapse should be interpreted in an organ-specific man-
ner and defined as recurrence of disease activity after remission. Dis-
ease activity can be difficult to differentiate from damage in Behcet
syndrome and needs to be supported by objective findings. Clinical
findings might be sufficient for mucocutaneous or musculoskeletal
manifestations, whereas laboratory and/or imaging modalities might
be required to confirm disease activity for organ manifestations®**®.

Developing a T2T strategy for Behcet syndrome is more challeng-
ingthan for some otherimmune-mediated rheumatic diseases owing to
the heterogeneous organinvolvement, variability in disease course and
differencesin organ manifestationsin terms of frequency of relapses,
treatment targets and tools for and frequency of monitoring®*
(Table1).Inother rheumatic diseases, composite measures for assess-
ing disease activity are used to define treatment targets (such as Dis-
ease Activity Score-28 (DAS-28) in RA)/*’; however, tools that assess
overall disease activity might be less suitable for Beh¢et syndrome
owingto marked differences across organ domains. Currently available
measures such as the Behget’s Disease Current Activity Form®®, lack
weighting across organ manifestations, resulting, for example, in the
samescoreinapatient with asingle oral ulcer and a patient with afatal
pulmonary artery aneurysm. Although one could argue that complete
remission with a score of ‘0’ should be the target, the risks of escalat-
ing treatment to eliminate all mucocutaneous manifestations might
outweigh the benefits, as afew occasional lesions are often acceptable
tothe patientand carry nolong-termimplications® *. Thus, itis crucial
to define clear organ-specific targets for Behcet syndrome that can
predict long-term outcomes and can be assessed reliably and feasibly
interms of time and cost. We propose possible definitions of treatment
targets for the involvement of different organ systems in Table 2. The
involvement of different organ systems canrequire laboratory orimag-
ing modalities to detect subclinical disease activity that can predict
organ flares or long-term damage. Different monitoring approaches
should be used for each organ system (Fig. 1). Importantly, evidence
is needed to support the association between reaching treatment
targets (such as obtaining remission or LDA) and the long-term goal
of preventing damage and preserving HRQoL.

Treat-to-target for mucocutaneous involvement

Mucocutaneous lesions are the cardinal manifestations of Beh¢et
syndrome. Oral ulcers are present in 92-100% of patients and usually
precede other manifestations®*°. They are recurrent, can be painless or
painful and heal without scarring. Genital ulcers are present in 55-95%
of patients, are deeper and usually painful and can leave scars***%,
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Table 1| Proposed definitions of remission, disease activity, relapse and damage

Organ Disease activity Remission Sustained remission  LDA Damage Relapse
involvement
Mucocutaneous Number of oral and Absence of active Prolonged No consensus Scars Recurrence or

genital ulcers and
skin lesions; no
validated score or

oral and genital ulcers
or skin lesions; no
defined time frame

(no defined time
frame) absence of
active oral and genital

definition

new oral and
genital ulcers
or skin lesions

defined time frame for assessment ulcers or skin lesions following a period
of remission
Musculoskeletal ~ Tender and swollen No tender and Prolonged No consensus Destructive arthritis or Recurrence
joint count (assessing swollen joints (no defined time definition functional impairment of tender or
alljoints); no frame) absence owing to recurrent or swollen joints
validated score or of tender or chronic synovitis

defined time frame

swollen joints

Ocular Presence of ocular Absence of Prolonged No consensus Visual acuity loss, visual  Recurrence of or
inflammatory inflammatory activity (no defined time definition field defect, macularor  increase in ocular
markers on on biomicroscopy and frame) absence optic nerve structural inflammation or
biomicroscopy and fundus examination, of inflammatory damage or irreversible inflammatory
fundus examination,  dry fluorescein activity on retinal ischaemia markers
capillary leakage angiography and biomicroscopy and
on fluorescein no macular oedema fundus examination,
angiography or on OCT dry fluorescein
macular oedema on angiography and OCT
OCT; no consensus
on BOS24

Nervous system No validated No new neuro-Behget Prolonged Stable Permanent neurological New clinical

measure and no
validated definition

syndrome clinical
attacks or enhancing

(no defined time
frame) absence

neurological
function;no clear

deficit, disability
progression or residual

attack or new or
enhancing MRI

of neuro-Behget MRI lesions of neuro-Behget definition of MRI abnormalities lesions
syndrome attack syndrome clinical function reflecting irreversible

attacks or enhancing CNS injury

MRI lesions

Vascular (venous) Presence of Venous recanalization Prolonged No progression Post-thrombotic New or worsening

venous thrombosis (no defined time of thrombosis syndrome venous thrombosis
at vascular frame) absence and stabilization at vascular
imaging (Doppler of venous thrombosis  of venous flow imaging (Doppler
ultrasonography or abnormalities ultrasonography)
CT scan)

Vascular (arterial)

Presence of arterial
lesions at vascular
imaging (Doppler
ultrasonography,
PET or CT scan)

Disappearance of
aneurysm or a reduction
in size

Prolonged

(no defined time
frame) absence
of arterial lesions

Stabilization

(no progression)
of arterial
aneurysms or
stenotic lesions

Irreversible vascular
damage including
aneurysm rupture,
arterial occlusion
with organ ischaemia
or chronic vascular
remodelling

New or worsening
arterial lesion at
vascular imaging

Gastrointestinal

Clinical activity
(frequency,
consistency

and pain), stool
calprotectin levels
and endoscopic
activity

Daily (<3) normal stool
consistency without
bleeding or pain and
mucosal healing at
endoscopic assessment

Prolonged

(no defined time
frame) absence of
lesions at endoscopic
assessment

Recurrence
of clinical
symptoms or
reappearance
or worsening
of ulcers on
endoscopy

Fibrosis, strictures

or postsurgical
complications related
to deep ulceration or
perforation

New or worsening
lesion at
endoscopy and/or
gastrointestinal
clinical
manifestations
and/or increased
levels of
calprotectin

Timeframes for sustained (prolonged) remission are organ-specific. Shorter durations (such as 6-12 months) might be acceptable for mucocutaneous or musculoskeletal disease, whereas
longer periods (up to 5 years) are generally required for major organ involvement before considering treatment de-escalation. BOS24, Behget's Disease Ocular Attack Score 24; CNS, central
nervous system; LDA, low disease activity; OCT, optical coherence tomography.

Other cutaneous lesions include erythemanodosum, papulopustular

lesions, pseudofolliculitis and vasculitic lesions®*°.

Clinical considerations

Mucocutaneousinvolvementusually occurs early in the disease course
and substantially affects the HRQoL of people living with Behcet syn-
drome. The disease is typically chronic, characterized by cycles of

exacerbation and remission®***°. Mucocutaneous manifestations are not
life-threatening; however, they substantially decrease HRQoL owing to
persistent pain, potential scarring, psychological and social distress
and cosmetic appearance®***,

Measurement of disease activity for mucocutaneous involve-
ment in Behcet syndrome is difficult. Although some tools have been
proposed* 8, they are not widely used in everyday clinical practice.
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Table 2 | Proposed definitions of treatment targets

Organinvolvement Idealtarget Acceptable target
Mucocutaneous Complete absence of Reduction in number
active lesion or frequency of
lesions
Musculoskeletal No tender or swollen joints, No tender or

no inflammatory markers and
no activity on ultrasonography

swollen joints

Ocular No inflammation on Absence of active
biomicroscopy and fundoscopy, retinal or optic disc
dry fluorescein angiography inflammation
and no macular oedema
on OCT

Neurological Normal cognitive or physical Stable neurological

function and disappearance
of MRI lesions

function and no
worsening of MRI
lesions

Vascular (arterial)

Disappearance or reduced size
of pulmonary aneurysm

Stable size and
no rupture

Vascular (venous)

Recanalization

No progression

Gastrointestinal

Endoscopic remission

Clinical improvement

and reduced
calprotectin

Timeframes for sustained remission are organ-specific. OCT, optical coherence tomography.

Inmost studies, activity is assessed by the presence and the number of
mucosal ulcers and skin lesions; severity, pain, frequency and healing
time are also considered*’. Remission of mucocutaneous involve-
mentinBehcet syndromeis defined by the complete absence of active
lesions. Although consensus has not yet been achieved, arelapse canbe
defined astherecurrence or new emergence of disease manifestations
following a period of remission. Relapses can vary in severity, and not
allrequire escalation to systemic therapy.

In patients with mucocutaneous involvement, clinical examina-
tions, patient-reported symptoms and dermatological assessments at
regular intervals for refractory or severe disease (for example, every
6 months or earlier during symptomatic periods) are essential. We
advise that documentation of lesions (such as by taking photographs)
can also be useful in monitoring disease course, identifying subtle
changes and facilitating communication with health care providers.

Treatment

Colchicine is the standard initial treatment for mucocutaneous
manifestations. Azathioprine is also a therapeutic option, but for
people with severe and/or refractory disease, TNF inhibitors can be
considered®*®; the evidence base is strongest for infliximab, etaner-
cept and adalimumab®°2, However, these data are mainly derived
from observational studies rather than from randomized trials***>.
APDE-4inhibitor (apremilast) was approved for oral ulcers in Behcet
syndrome, after a12-week randomized, placebo-controlled phase IlI
trial (RELIEF) involving 207 adults showed a reduction in oral ulcers
(areaunder the curve 129.5 versus 222.1, for apremilast and placebo,
respectively; P<0.001) and improved pain and HRQoL scores™.
Favourable results were maintained up to week 64 (ref. 55). Real-world
studies also report improvement in oral and genital ulcers, with
similar response rates between apremilast and TNF inhibitors®*~.
Moreover, in two prospective non-comparative, non-randomized
observational studies of patients treated with the IL12-1L-23 inhibi-
tor (ustekinumab), improvements in the number of mucocutaneous

manifestations, oral-ulcer pain and glucocorticoid sparing were
reported®™*’. Some evidence from small studies suggests that IL-17
inhibition (secukinumab) might be effective for refractory mucocu-
taneous involvement®®®', However, more studies that include people
with bowel involvement are needed as inhibition of IL-17 might lead
to adverse effects.

Treatment intensification is guided by persistent active lesions
despite ongoing therapy. Conversely, dosage reduction or treatment
discontinuation can be considered when prolonged remission (gener-
ally >6-12months) is achieved, albeit cautiously owing torelapse risks.
Evidence suggests that cautious withdrawal of TNF inhibitors canlead
to prolonged remissionin asubset of patients, but relapse rates neces-
sitate vigilant monitoring and readiness for prompt reintroduction of
therapy upon relapse®.

Overall, these factors combined indicate that a T2T approach
couldlead tostable control of mucocutaneousinvolvementin Behcet
syndrome, but the implementation of this approach first requires
consensus definitions on treatment goals and on the timing of their
assessment.

Treat-to-target for musculoskeletal involvement
Musculoskeletal manifestations are present in 40-70% of patients and
can precede, coincide with or follow other manifestations***. Arthritis
in this context is typically non-erosive and non-deforming, typically
presenting as monoarthritic or asymmetric oligoarthritis, commonly
involving the knees, ankles, wrists and elbows®.

Clinical considerations
Arthritis episodes are usually transient, lasting days to weeks, with prog-
nosis being generally favourable, characterized by intermittent flares and
prolonged remission periods. Symptoms (such as chronicjoint pain) can
affect mobility, daily functioningand HRQoL, but they rarely cause per-
manentjoint damage and permanent deformities are uncommon*¢*¢,
Measurement of musculoskeletal disease activity involves assessing
joint pain and swelling. Currently, no validated tool exists to measure
disease activity, but the classic tender and swollen joint counts used in
RA and psoriaticarthritis have been successfully usedin trials of Behget
syndrome®. Given thatlower-extremity joints are predominantly affected
inBehcet syndrome, assessment of alljoints rather thanonly the 28 joints
measured for the DAS-28 score is encouraged. In this setting, remission
canbe defined as the absence of tender and swollen joints. We propose
that relapse can be defined as recurrence of arthritis after a period of
remission, particularly when associated with objective joint swelling.
In patients with musculoskeletal involvement, clinical evaluation,
including joint examination and patient-reported symptoms of pain
and functional capacity (for example, every 3-6 months) is advised.
Imaging modalities such as ultrasonography or MRI can be used in
certain instances, especially when more objective evidence of joint
involvement and/or exclusion of other pathologies is needed®**.

Treatment

Colchicine is also the standard initial treatment for musculoskeletal
involvement and azathioprineis atherapeutic alternative. For arthritis,
NSAIDs or glucocorticoids canalso be used*. For people with severe
orrefractory disease, TNF inhibitors can be effective for musculoskel-
etal manifestations®?° (similar to mucocutaneous manifestations,
the most evidence available is for infliximab, etanercept and adali-
mumab’®~?). Some evidence also indicates that blocking IL-17, IL-12-
IL-23 or PDE-4 mightimprove arthriticinvolvement®®°¢’ Treatment

Nature Reviews Rheumatology


http://www.nature.com/nrrheum

Perspective

intensificationis guided by persistent joint symptoms despite ongoing
therapy. Dosage reduction or treatment discontinuation can be con-
sidered cautiously (owing to relapse risk) when sustained remission
(>6-12months) is achieved.

In this context, a T2T approach might improve therapeutic and
clinical outcomesin patients with musculoskeletal involvement, pend-
ing the development of a validated tool to measure disease activity,
and consensus definitions of modalities and optimal timing for disease
monitoring.

Treat-to-target for ocular involvement

Ocular involvement can present in numerous ways; however, uveitis
and neuro-ophthalmological conditions are among the most clinically
important presentations®"°, Uveitis occurs in 35-60% of people with
Behcet syndrome and can be the first manifestationinaround 20%" 7.

Clinical considerations

Panuveitisis the most frequent presentation, typically accompanied by
non-granulomatous anterior inflammation, vitritis, papillitis, retinal
necrosis, vasculitis and vascular occlusions. Isolated anterior uveitis
with hypopyonis rare. Macular oedema, epiretinal membrane, macular
hole, retinal ischaemia and cataract are possible complications. The
disease is usually bilateral at onset or can become bilateral within the
first2 yearsand canbe associated with blindness or visualimpairment
inapproximately 15% of patients, although this rate has decreased over
the past 20 years owing to earlier diagnosis and therapeutic progress,
especially the use of biologic agents™ 7, The disease often affects young
and active patients and must be treated for many years to avoid relapses
and permanent visual loss. Compared with other types of uveitis, reti-
nal necrosis that involves the macula can be unpredictable, inducing
permanent visual loss, despite aggressive therapy”’.

Ocular disease activity is assessed by measuring inflammatory
markers, which can be easily detected and quantified using slit-lamp
biomicroscopy, fundus examination and multimodal imaging’®.
The level of anterior chamber flare and vitreous haze are the easi-
est biomarkers to evaluate. Wide-field fundus photography, fundus

fluorescein angiography (fern-like pattern) and optical coherence
tomography (OCT) are of utmost importance for posterior segment
evaluation’”’, Allinflammatory markers must be resolved to achieve
remission. Remission is assessed based on biomicroscopy findings
in the anterior chamber and vitreous, and, according to the authors,
can be defined as no active lesions on fundus examination and dry
fluorescein angiography, and no macular oedema on OCT. Laser flare
photometry canbe used to evaluate the level of anterior chamber flare
correlating with posterior segment activity®’. A proposed definition of
relapse is the recurrence of ocular inflammatory activity after remis-
sion, as documented clinically and/or by multimodal imaging, includ-
ing new inflammatory lesions on fundus examination, angiographic
leakage on fluorescein angiography or macular oedema on OCT.

Clinical tools and multimodal imaging are used for disease moni-
toring. OCT with angiography is a promising non-invasive tool, but it
cannotreplace fluoresceinangiography®. The timing of ocular monitor-
ing remains variable depending on the severity of ocular involvement
and complications. Ocular disease should be monitored monthly prior
to achieving remission. Patients must be informed of the main clinical
symptoms that might suggest arelapse. In patients who have achieved
remission, the same tools are used for monitoring, with a progressively
lower frequency (quarterly and then half-yearly)®'. Invasive procedures
suchasfluorescein angiography can be proposed once or twice a year,
depending onthe clinical patterns. OCT and visual-field evaluation are
important for detecting macular, optic nerve or central nervous system
(CNS) complications. Scores suchas the Behcet’s Disease Ocular Attack
Score24 (BOS24) can predict ocular changes®***, but must be completed
with fluorescein angiography, even after achieving remission.

Treatment

Management of ocular disease requires close collaboration between
ophthalmologists, rheumatologists and internists****. Isolated ante-
rior uveitis can be treated with topical or periocular glucocorticoids;
however, in young men with early disease onset, the risk of posterior
involvement justifies the use of systemic immunosuppressants*5*,
Inall other types of Behget uveitis, conventionalimmunosuppressants
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Fig.1|Proposed mandatory and additional disease assessments. An overview

of the clinical and diagnostic assessments that should be considered for all patients
with Behcet syndrome who have organ system involvement (defined as ‘mandatory”
assessments) and additional assessment for certain patients (for example, patients

with more severe or refractory manifestations). The proposed timing for the
different assessmentsis also noted. FDG-PET-CT, fluorodeoxyglucose-PET-CT;
MRA, magnetic resonance angiography; OCT, optical coherence tomography.
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andbiologic agents such as monoclonal anti-TNF antibodies (particu-
larly infliximab) or IFNa are mandatory***%°, Glucocorticoids (either
systemicorintravitreal) are used only in combination withimmunosup-
pressants, and never alone; in particular, intravitreal glucocorticoids
can be used for unilateral relapses in addition to systemic therapy*®.
InaChinese randomized controlled trial (RCT), adalimumab plus gluco-
corticoids was superior to cyclosporin plus glucocorticoids for uveitis
relapse rate in patients naive to anti-TNF treatment®’. For people with
immediate visual threat, high-dose glucocorticoids or infliximab are
recommended®. The use of azathioprine or cyclosporin A together
with biologic drugs can provide additional benefits over biologic drug
monotherapy, although no RCTs have evaluated this aspect and obser-
vational studies report conflicting results’. Local vascular endothelial
growth factor inhibitors can be used for patients with neovascular
complications associated with diffuse retinal ischaemia®. Rarely, laser
photocoagulation of the retina might be required. Vitrectomy (that is,
the surgical removal of the vitreous humour from the eye cavity) can
be used for chronicintravitreal haemorrhages, surgical macular or
retinal complications”. At least 2 years of sustained remission without
relapse is generally required before considering treatment tapering,
although longer periods can be preferable for patients with severe
posterior segment involvement®*,

Inthis context, the routineimplementation of aT2T approach has
the potential to improve long-term visual outcomes of ocular Behget
syndrome.

Treat-to-target for neuro-Behget syndrome
Neuro-Behget syndrome is one of the most severe manifestations of
Behcet syndrome. Parenchymal disease (which typically affects the
mesodiencephalicjunction, pons and medulla) is the predominant
form. Cerebral venous sinus thrombosis is the second most common
manifestation.

Clinical considerations
CNSinvolvementis the primary determinant of long-termdisability in
neuro-Behgetsyndrome®. Patients presenting with motor-predominant
symptomsare at the highest risk of permanent neurological sequelae,
underscoring the crucial need for early and effective suppression of CNS
inflammation®®. Cerebral venous sinus thrombosis generally carries a
favourable prognosis when recognized and treated promptly®. A major
challenge in the management of neuro-Behget syndromeis the absence
of validated, disease-specific outcome measures and attack definitions.
Existing criteria have been largely adapted from multiple sclerosis;
however, fundamental differences between the two diseases limit their
applicability”’. Neuro-Behcet syndrome attacks are often more severe
and disabling, subclinical activity at MRl is rare and disease activity is
almost always clinically overt’. Moreover, standardized definitions
for attacks, pseudo-attacks and pseudo-progression are lacking®®.
This gap complicates treatment decisions and outcome assessment,
contributing to the risks of both overtreatment and undertreatment.

In autoimmune neurology, the concept of no evidence of disease
activity (NEDA) has revolutionized the care of multiple sclerosis, by
emphasizing remission defined as the absence of relapses, MRl activ-
ity and disability progression®. In practical terms, we propose that
remission can be considered as sustained clinical stability without
new neurological attacks, no new or enhancing MRI lesions and no
progression of neurological disability.

Consultation with an experienced neurologist is helpful, as
progression — although uncommon — can occur and is often related

to accumulated damage, aging or comorbidities rather than active
disease”?°. Although the concept is not formally applied to neuro-
Behcet syndrome, disease progressioninsomeinstances canresemble
pseudo-progression described in other autoimmune disorders.

Until validated attack definitions, disease-specific outcome meas-
ures and objective biomarkers become available for neuro-Behcet
syndrome, a tailored, NEDA-inspired approach, centred on clinical
stability, selectiveimaging and long-term biologic drug therapy, offers
a pragmatic and evidence-based framework for optimizing care. We
propose that the optimal treatment targets in neuro-Behget syndrome
arethesustained absence of new clinical attacks, no new or enhancing
MRl lesions and stable neurological function over time.

Our proposed definition of relapse is a new clinically meaning-
ful neurological event attributable to active disease, which is usually
accompanied by new or enhancing MRI abnormalities. However, iso-
lated residual MRI changes in patients who are clinically stable should
beinterpreted with caution.

Unlike multiple sclerosis, in which silent MRI lesions often
guide therapeutic adjustments, such findings are rarely observed in
neuro-Behget syndrome; thus, clinical evaluation remains the cor-
nerstone of disease monitoring'°°. During active disease, follow-up
should be performed frequently (such as every 1-2 months) with
particular attention to motor, brainstem and cognitive function.
In parenchymal neuro-Behcget syndrome, the authors suggest that
an MRI performed 4-6 weeks after treatment initiation can confirm
the radiological efficacy of treatment (such as high-dose intravenous
glucocorticoids). Theresolution of thelesion(s) and contrast enhance-
ment can assist both in assessing the response to treatment and in
differentiating neuro-Behcet syndrome from other conditions, such
as CNS tuberculosis, particularly in patients receiving infliximab'”",
Beyond monitoring treatment response, imaging should be reserved
for new clinical events or deterioration. Once remission is achieved,
clinical evaluations are generally sufficient every 6 months, with MRI
undertaken only if new symptoms develop or treatment adjustments
are contemplated. Biomarkers such as neurofilament light chain and
glial fibrillary acidic protein might, in the future, provide objective
measures of disease activity and support T2T strategies, although

validation in neuro-Behget syndrome is still ongoing'®.

Treatment

The primary aim of treatment in neuro-Behget syndrome s rapid con-
trol of CNS inflammation and sustained prevention of relapses. TNF
inhibitors, particularly infliximab and adalimumab, have emerged
as the cornerstone of maintenance therapy*. Conventional immu-
nosuppressants such as azathioprine, methotrexate and cyclophos-
phamide were historically used, but are now considered secondary
options. Although no robust evidence is available, the concomitant
use of azathioprine and TNF inhibitors can provide additional benefits
over biologic drugs alone, particularly by reducing immunogenic-
ity and maintaining treatment in the event of delays in biologic drug
supply*®. However, immunogenicity in Behget syndrome seems to
be less common than in other diseases such as RA'®*. Treatment with
TNF inhibitorsis generally well tolerated, but requires pre-treatment
screening, particularly for latent tuberculosis, and careful long-term
monitoring'®*.

Treatment escalation should be considered only when true dis-
easeactivity or progression is confirmed. Careful clinicaljudgmentis
required to distinguish genuine inflammatory activity from transient
symptom fluctuations or unrelated comorbidities. Dose optimization
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can be considered before switching to an alternative biologic agent,
butdrugdiscontinuationis generally not advised, as relapses can occur
even after prolonged stability leading to irreversible neurological
damage®.

Inneuro-Behget syndrome, treatment decisions should be primar-
ilydriven by clinical activity. Residual MRl abnormalities in the absence
of clinical symptoms might reflect structural damage rather than
ongoinginflammation. Inthe absence of robust evidence, a pragmatic
approach is to maintain therapy for at least 5 years in patients with
major organ involvement®®, In those with sustained clinical remis-
sionand no evidence of active disease, we advise considering cautious
tapering, preferably withdrawing conventionalimmunosuppressants
before biologic agents. For patients receiving combination therapy,
tapering of conventionalimmunosuppressive agents before biologic
agents might be preferred.

Overall, treatment decisions and adjustments in neuro-Behcget
syndrome should follow a T2T strategy, based on standardized disease
activity monitoring.

Treat-to-target for vascular involvement

Behcet syndrome can involve both arterial and venous vessels of all
sizes, which makes it unique among vasculitides. Vascular involve-
ment occurs in up to 20-30% of patients and is a potentially severe
complication of Beh¢et syndrome'*'°°, Venous involvement is more fre-
quent thanarterialin Behcet syndrome and is caused by inflammatory
thrombosis rather than a hypercoagulable state.

Inadditionto vascular involvement, cardiac manifestations have
been reported in 5-8% of patients'*”'%; however, evidence remains
limited and largely derived from small series and observational cohorts.
Giventhe paucity of robust dataand the absence of validated outcome
measures for cardiac disease, the present discussion of T2T strategies
focuses on vascular involvement only.

Clinical considerations

Three-quarters of patients experience their first vascular event within
Syears of disease onset'®. This involvement can develop before or
simultaneously with mucocutaneous lesions in about one third of
patients'®', The disease course is relapsing, and relapses occur mainly
at the primary site or at another vascular region, causing extensive
involvement. Vascular phenotype frequently manifests with fever, high
acute phase response and constitutional symptoms*>101%8,

Deep veinthrombosis is the most common vascular manifestation,
typicallyinvolving the lower extremities; superficial thrombophlebitis
canalso occur. Vena cava thrombosis and Budd-Chiari syndrome are
associated with severe morbidity and mortality'®. Arterial lesions
are less common (3-5% of patients), but might be life threatening'®.
Pulmonary artery aneurysms are characteristic and highly specific to
Behget syndrome, exposing patients to a potential risk of haemoptysis
and rupture, Aneurysms can also affect the aorta and the femoral and
iliac arteries. Arterial thrombosis and occlusion can cause ischaemia,
infarction or limb claudication. Coronary-artery involvement is rare,
but can cause myocardial infarction. The mortality rate of arterial
manifestations can reach up to 26%; patients who develop arterial
involvement have up to a 2.5-times higher risk of death than those
without these manifestations'’.

Vascular-disease activity refers to the presence of signs and symp-
toms thatindicate ongoinginflammation or thrombosisin blood ves-
sels. Clinical symptoms such as fever, limb pain, swelling, ischaemic
signs, haemoptysis (in pulmonaryartery aneurysm), laboratory markers

such as elevated inflammatory markers (C-reactive protein, eryth-
rocyte sedimentation rate) often support clinical findings, but are
not definitive alone. We propose defining active vascular disease as
vascular imaging (Doppler ultrasonography, CT angiography or MR
angiography) that shows new or worsening venous thrombosis, the
development of new arterial aneurysms, new arterial thrombosis or
stenosis.

We suggest that remission can be defined as the absence of clinical
signsand symptoms attributable to Behcet syndrome, normalization
of inflammatory markers, no new vascular lesions at imaging and no
progression of existing lesions atimaging. Thus far, no consensus has
beenreached for what defines remission on vascularimaging. Ideally,
remission onimaging could be defined as the disappearance or reduc-
tioninsize of arterial aneurysms or recanalization of arterial and deep
vein thrombosis. However, arterial aneurysms in some patients do
not decrease in size, despite effective suppression of inflammatory
activity. In one RCT, remission onimaging was defined as an absence
of new lesions in previously unaffected vascular territories and the
absence of progression of pre-existing vascular lesions detected on
serial imaging studies (that is, vascular Doppler ultrasonography,
CT angiography or MR angiography)'. Similarly, in a large cohort
study of patients with vascular involvement remission was defined
as ‘lack of worsening of the primary vascular lesion and a new lesion
atanother vascular site onimaging™. Thus, a patient whose vascular
manifestations are stable on imaging can be in considered in remis-
sion if they have no clinical or laboratory findings suggesting active
disease. Recanalization of thrombus can be even more challenging
in Behcet syndrome, hence why using recanalization as a treatment
target s still debated'*>'%®,

Vascular damage refers to the occurrence of post thrombotic syn-
drome, pulmonary hypertension or optic atrophy as aconsequence of
cerebral hypertension'*, We propose defining relapse as the recurrence
of active vascular involvement after remission, supported by objective
evidence such as new thrombosis, new aneurysm formation, progres-
sion of existing vascular lesions on imaging or recurrence of vascular
symptoms attributable to active inflammation (such as pain, swelling
orinflammatory signs along the affected vessel).

Venous Doppler ultrasonography is the most commonly used
imaging tool for detecting venous involvement of lower extremities.
Contrast-enhanced CT scan and MR angiography as non-invasive radio-
logical methods are used alongside Doppler ultrasonography to ana-
lyse deep arterial and vein axes. Fluorodeoxyglucose (FDG)-PET-CT
canalsobe anoption for patients with Beh¢et syndrome and suspected
isolated aorticinvolvement. Disease monitoring with clinical, labora-
tory and vascular imaging is mandatory (such as every 3-6 months
initially, then vascularimaging performed annually). Inlife-threatening
and severe situations closer monitoring is required.

Treatment

Glucocorticoids are the cornerstone of induction therapy. High-dose
intravenous methylprednisolone pulses or oral prednisone (1 mg/kg
per day) are used in acute severe vascular disease (such as pulmonary
aneurysms and Budd-Chiari syndrome)*?,

TNF inhibitors, particularly infliximab, are the key maintenance
therapy, as they can induce complete remission, reduce relapses and
stabilize disease, especially in patients with severe disease™*. Cyclo-
phosphamide might be used as an alternative for severe vascular dis-
ease. Anticoagulation in venous thrombosis in Behget syndrome is
controversial asthrombosis occurs because of vasculitis. Most experts
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recommend considering anticoagulation if thrombosis is extensive,
life-threatening, persistent or relapsing, despiteimmunosuppression,
provided that the risk of bleeding is low and coexistent pulmonary
artery aneurysms have been ruled out™.

Elective endovascular interventions or surgery should be per-
formed in phases of stable remission. Arterial vessel dissection,
life-threatening arterial aneurysms or critical vascular ischaemia
requires urgent referral to an expert vascular team. All these pro-
cedures are usually performed after controlling inflammation with
immunosuppressants™>¢,

Given the severity of vascular Behcet syndrome and the risk of
severerelapse, we advise that treatment tapering shouldbe approached
with caution and generally considered only after prolonged remission,
typically after at least 4-5 years in patients with major organ involve-
ment, particularly for those with arterial disease or previous severe
events®. Glucocorticoids can be tapered first, continuing DMARDs
or biologic drugs for longer periods.

The complexity of vascular involvement in Behcet syndrome high-
lights the need to develop a set of treatment goals and monitoring
approaches that can capture the different spectrums of arterial and
venous events to effectively implement a T2T approach.

Treat-to-target for gastrointestinal involvement
The most common symptom in gastrointestinal Behg¢et syndrome is
right lower quadrant abdominal pain, with less frequent occurrences
of mild-to-moderate diarrhoea'".

Clinical considerations

Gastrointestinal bleedingis rarely the initial sign of Beh¢et syndrome,
but up to 30% of patients can develop complications such as overt
bleeding or perforation, either before or after diagnosis of Behcet
syndrome™”"8, Characteristic ulcers are typically few in number (less
than5),deep (>1 cm), oval and located in theileocaecal region™”"”. The
prevalence of gastrointestinal involvement in patients with Behget
syndrome varies by region, estimated as being15-25% in Japan, 10-15%
in Korea and the Middle East and ~1% in Turkey'?°.

Diagnosis relies on typical or atypical ulcers and partial or com-
plete fulfilment of Behcet syndrome criteria, categorized as definite,
suspected or probable"®', In established Behcet syndrome, ulcer
complication potential (size, depth or volcano type) can outweigh
atypical morphology'?. Histological evidence of vasculitis is rare in
punch biopsy-obtained mucosal samples, primarily owing to superfi-
cial sampling and the early disappearance of vasculitic features, which
usually precedes the development of the clinically overt ulcers"""5,

Gastrointestinal involvement in Behget syndrome (similar to
Crohn’s disease) typically involves theileocaecal region, butin Behget
syndrome large, deep volcano-type ulcersthatare proneto bleeding or
perforation occurinup to30% of patients, whereas in Crohn’s disease,
linear and star-shaped ulcers are more typical”*?°, Gastrointestinal
tuberculosis canmimic both gastrointestinal manifestationsin Behcet
syndrome and Crohn'’s disease, especially in endemic areas (such as
Turkey, Iran, the Middle East and East Asia)'*°"'*2, Granulomas in biop-
siesindicate gastrointestinal tuberculosis or, less frequently, Crohn’s
disease, but not gastrointestinal involvement in Behcet syndrome'*.
Ulcers in the oesophagus, stomach or duodenum should only be
attributed to gastrointestinal involvement in Behcet syndrome after
excluding other causes such as the use of NSAIDs, colchicine or infec-
tions, evenif Behcet syndrome criteria are met'?*'*, Before attributing
rare oesophageal or gastric lesions to Behget syndrome, viral triggers

(such as cytomegalovirus or herpes simplex virus) and drug-induced
(for example, NSAIDs or colchicine) ulcers should be excluded'*'>,

Periodic fever with abdominal pain can suggest coincidence of
familiar Mediterranean fever or haematological disorders such as tri-
somy 8 myelodysplastic syndrome, acute myeloid leukaemia or acute
lymphoblastic leukaemia. Notably, up to 70% of these patients meet
Behcet syndrome criteria, but respond only to haematological treat-
ments'?. Children with early, aggressive, treatment-resistant ulcers
might have monogenicdisorders suchas HA20 or IL-10 or IL-10 receptor
deficiency. These conditions can mimic incomplete gastrointestinal
involvement in Behcet syndrome, even into adulthood'?'%%,

Poor clinical outcomes are linked to high C-reactive protein, com-
plications at onset or follow-up, younger age, male biological sex,
glucocorticoid dependency and HLA-B51-positivity"®'*%. In addition,
volcano-type ulcers carry a high risk of complications"®2>'%3,

Right lower quadrant pain often remains the primary symptom.
As gastrointestinal involvement in Behget syndrome tends to involve
fewerulcersandisusuallymorelocalized than Crohn’sdisease, diarrhoea
tends to be milder. Indices such as the Crohn’s Disease Activity Index
and Disease Activity Index for Intestinal Behget’s Disease are mainly
research tools'”. Clinically, remissionis defined as <3 stools per day of
normal consistency without bleeding or abdominal pain; however, as
symptoms can underestimate ongoingintestinal inflammation, remis-
sion should ideally be supported by endoscopic healing, particularly
in patients with large, deep volcano-type, high-risk ulcers™°.

We propose that relapse can be defined as the recurrence of gas-
trointestinal symptoms attributable to active disease, particularly
when associated with endoscopic reappearance or worsening of ulcers,
new gastrointestinal bleeding or worsening symptoms that require
treatment escalation. Colonoscopy is preferred for disease monitor-
ing unless obstructionis suspected; otherwise, cross-sectional imag-
ing (ultrasonography, CT or MRI) is used. Endoscopic monitoring is
essential untilmucosal healing occurs, especially for high-risk ulcers.
Disease flares should always prompt endoscopic reassessment. Stool
calprotectin can help to monitor disease activity, especially when
interpreted alongside prior colonoscopy findings, but it cannot replace
endoscopic evaluation™*2,

Treatment

Glucocorticoids relieve symptoms quickly, but flares are common
during tapering?®"*; anti-TNF agents should be started during taper-
ing for high-risk disease. 5-aminosalicylic acid might work for mild
disease or aphthous ulcers. Deep or volcano-type ulcers often require
anti-TNF agents™**°, Azathioprine can be combined with anti-TNF
agents to reduce antibody formation®*'¥’, In patients who initially
respond to anti-TNF agents but later experience arelapse of symptomes,
anincreased dose can be considered. For those who do notrespond to
anti-TNF agents, switching to JAK inhibitorsis advised”®"’. Thalidomide
canbe considered asalast resort and should be used with extreme cau-
tion; monitoring potential adverse effects is particularly important for
patients of reproductive age'*°.

Inpatientswithrefractory disease regimens used forinflammatory
bowel disease can be considered as second- or third-line options for
Behcet syndrome®*', As spontaneous clinical remission and reactiva-
tion of gastrointestinal involvement can occur in Behcet syndrome,
we advise that treatment de-escalation under endoscopic guidance
canbe attempted for patients with long-term clinical and endoscopic
remission (>2 years), especially for uncomplicated disease™. For those
receiving combination treatment, the best approach would be to stop
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treatmentsoneatatime under endoscopicsurveillance, leavingal-year
interval between discontinuation of each drug.

Surgery isreserved for complications such as perforation, bleed-
ing or obstruction. Partial resection might be necessary for localized
disease. Reoperation rates are high (25% at 2 years and 50% at 5 years)'*'.
We highlight that pathergy-like reactions at anastomosis sites raise the
relapse risk; thus, continued or intensified medical therapy is often
needed postoperatively. Temporary or permanent stoma might be
required or mandatory for patients with severe complications, such
asrepeating perforations or severe bleeding.

The implementation of a T2T approach for gastrointestinal
involvement in Behg¢et syndrome has the potential to improve long-
term clinical outcomes, by targeting endoscopic remission from the
beginning and reducing the burden of (re)operation and permanent
complications.

Research agenda and future perspectives

Future research in Beh¢et syndrome should focus on a set of inter-
connected priorities that are essential for enabling a T2T strategy.
A central unmet need is the development of validated and standard-
ized definitions of remission, sustained remission, LDA, relapse and
damage, across all disease domains (Table 1). Without such shared ter-
minology, it remains difficult to establish consistent treatment targets
or to compare outcomes across studies and clinical settings. Parallel
to this effort, refined organ-specific measures of disease activity and
remission, together with composite tools that capture the systemic
nature of Behcet syndrome andincorporate patient-reported outcomes
(including fatigue, psychological wellbeing, physical functioning and
work ability), are required to ensure that clinically relevant changes can
be reliably detected. Concomitantly, the management of comorbidi-
ties that caninfluence the long-term, positive outcomes also need to
be ensured.

As disease monitoring represents a cornerstone of any T2T
approach, research should clarify the optimal timing and frequency
of assessments for each phenotype, and the relative value of clinical
examination, laboratory markers and imaging modalities in predict-
ing relapses and long-term damage. The heterogeneity across organ
domains underscores the need for longitudinal studies that can deter-
mine which tools are most responsive and feasible in routine prac-
tice, and how monitoring schedules can be adapted once remission is
achieved (Table 2, Fig.1).

Advances in biomarkers and digital health technologies offer
promising avenues to support early detection of disease activity and
individualized treatment adjustments. Objective serum, cerebrospinal
fluid and imaging biomarkers, together with emerging molecular and
microbiome signatures, warrant systematic evaluation, as do digital
toolsthat enable real-time symptom tracking, medication adherence
monitoring and remote assessment of patient-reported outcomes.
These tools might assistin risk stratification, which isneeded to deter-
mine those patients who need to be treated more aggressively upon
diagnosis. Multinational randomized trials and pragmatic prospective
cohorts with broader geographic representation will be essential to
ensure that proposed treatment targets are feasible, safe, cost-effective
and acceptable across diverse populations and health care systems.

The marked clinical heterogeneity of Behget syndrome poses
intrinsic challenges to trial design. The frequency of organ involve-
ment varies across geographic regions, with ocular disease being
among the most common manifestations globally, gastrointesti-
nal involvement showing regional variability and neurological

involvement remaining relatively rare'**. These differences, together
with the overall rarity of the disease, limit the feasibility of adequately
powered, organ-specific trials outside high-prevalence regions or
highly specialized referral centres. Although the majority of RCTs
and cohort studies of treatments published thus far have focused on
specific organ manifestations, robust data supporting organ-targeted
treatment strategies remain scarce for rare manifestations such as
gastrointestinal and nervous system involvement. Treatment deci-
sions are mainly based on open label, uncontrolled studies for these
manifestations. Robust comparative evidence is needed to define
optimal therapeutic strategies withina T2T framework. A key priority
isto determine whether an upfrontintensive strategy using anti-TNF
agents, or a step-up approach, starting with conventional therapies
and escalating only for those with refractory disease, leads toimproved
treatment outcomes and sustained long-term benefit across specific
organ phenotypes. Also, the usefulness of combination therapies ver-
sus monotherapy should be determined for both remissioninduction
and maintenance, together with safe approaches to dose reduction
or discontinuation in patients with stable remission. The individual
preferences of the patient should be considered, and an efficient use
of resources and treatment modalities should be ensured. Address-
ing disparities between countriesin terms of health care systems and
reimbursement policies, as well as individual prognostic factors such
as biological sex, age and disease duration, are also within the scope
of a T2T strategy.

Together, theseresearch directions formthe foundation forimple-
menting an effective and widely applicable T2T strategy in Behcet
syndrome, the ultimate goal being to reduceirreversible organ damage
and improve long-term outcomes.

Conclusions

A T2T approach is necessary to optimize the management of Behget
syndrome, ensuring an efficient use of novel therapeutic options and
improving clinical and patient-reported outcomes. Future multidisci-
plinary and multinational efforts thatinclude patient research partners
arerequired to develop validated composite outcome measures, estab-
lish consensus definitions of treatment targets and identify biomark-
ers and digital health tools for disease monitoring. Also, high-quality
evidence from RCTs comparing T2T strategies with routine care in
terms of efficacy, cost and feasibility, and pragmatic real-world stud-
ies are necessary to facilitate the future inclusion of a T2T approach
inguidelines and its adoptionin clinical practice.
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