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ABSTRACT

Introduction: To evaluate the efficacy of SB5,
an adalimumab biosimilar, in the management
of Behçet’s syndrome (BS)-related uveitis.
Methods: Data from eight BS patients (16 eyes)
with active non-anterior uveitis and/or systemic
uncontrolled disease or performing non-medi-
cal switch to SB5 were retrospectively collected
and analyzed.
Results: Complete control of uveitis was
observed in all 16 eyes without relapses during
follow-up. The number of relapses 12 months
prior to SB5 initiation and at last follow-up was
100 and 0 per 100 patients/year, respectively
(p = 0.010). At baseline, four eyes had active
retinal vasculitis, whereas at 3 months and at
last follow-up, retinal vasculitis had resolved in
all of them (p = 0.018). Median visual acuity did
not vary significantly between baseline and last

follow-up visit (p = 0.109). No ocular compli-
cations emerged during treatment.
Conclusions: SB5 is effective in the treatment
of BS-related non-anterior uveitis. It reduces
uveitis relapses and controls retinal vasculitis
while allowing preservation of visual acuity.

Keywords: Adalimumab; Behçet’s syndrome;
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Key Summary Points

The development of biosimilars has raised
some concerns in certain aspects such as
immunogenicity, antidrug antibodies
formation, safety and efficacy issues.

Given the paucity of data regarding the
treatment of Behçet’s syndrome-related
uveitis with biosimilars, we investigated
the efficacy of SB5, an adalimumab
biosimilar, in the management of this rare
condition.

SB5 displayed encouraging results by
reducing uveitis relapses and controlling
retinal vasculitis while allowing
preservation of visual acuity.

SB5 may constitute a valid option for
effective management of Behçet’s
syndrome-related uveitis.

J. Sota � S. Gentileschi � B. Frediani � L. Cantarini
(&)
Rheumatology Unit, Policlinico ‘‘Le Scotte’’,
Department of Medical Sciences, Surgery and
Neurosciences, Research Center of Systemic
Autoinflammatory Diseases and Behçet’s Disease
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INTRODUCTION

Uveitis along with oral and genital ulcers char-
acterize the main clinical features of Behçet’s
syndrome (BS) [1]. BS-related uveitis signifi-
cantly impacts patients’ quality of life in several
domains, beyond the sole influence on visual
acuity [2]. In accordance with the European
Alliance of Associations for Rheumatology
(EULAR) recommendations, BS patients with
posterior segment involvement should be trea-
ted with conventional immunosuppressants or
biologic response modifier agents. Those with
an initial or recurrent episode of acute sight-
threatening uveitis should receive high-dose
corticosteroids (CS) and interferon-a or tumor
necrosis factor (TNF)-a monoclonal antibodies
[3], with the latter being increasingly recom-
mended as first-line corticosteroid-sparing
agents. Indeed, an expert panel from the
American Uveitis Society reported substantial
evidence in support of the use of anti-TNF
therapies for several well-recognized forms of
uveitis, and strongly recommended early
administration of infliximab or adalimumab
(ADA) in patients with vision-threatening ocu-
lar manifestations of BS [4]. In this regard, the
use of monoclonal TNF-a antibodies has signif-
icantly improved visual prognosis in BS patients
and widened therapeutic alternatives for the
management of such a sight-threatening con-
dition. Nevertheless, the development of several
ADA biosimilars after the recent patent expira-
tion of the original product has raised some
concerns in the scientific community, especially
on aspects such as immunogenicity, antidrug
antibody formation, and safety and efficacy
issues [5, 6]. Additionally, the demonstrated
efficacy and safety profile of SB5 (Imraldi�), an
ADA biosimilar, in patients with rheumatoid
arthritis may not guarantee extrapolation to
other indications, since it is not a very sensitive
model for the detection of potential differences
between ADA biosimilars and the reference
product [7]. Data regarding its efficacy in BS-
related uveitis are scarce. We herein provide our
experience on BS-related uveitis treated with
SB5.

METHODS

Population and Study Design

The medical charts of eight consecutive patients
enrolled from December 2018 to January 2021
(16 eyes) suffering from non-anterior BS-related
uveitis were retrospectively analyzed. BS diag-
nosis was formulated according to the Interna-
tional Study Group (ISG) criteria [8].
Pretreatment work-up included complete blood
chemistry, liver function, hepatitis B and C
serology, QuantiFERON test for active or latent
tuberculosis, urine culture test and a chest X-ray
exam. Cardiac and demyelinating diseases or a
recent history of malignancies had been ruled
out. Treatment with SB5 was started due to
active uveitis and/or poorly controlled systemic
disease, or because of non-medical switching.
SB5 was administered subcutaneously at the
standard dose of 40 mg every 2 weeks.

Patients were evaluated by both a rheuma-
tologist and an ophthalmologist every
3 months or in the case of necessity (relapses or
problems related to safety issues).

Ophthalmological work-up included classi-
fication of uveitis according to SUN [Standard-
ization of Uveitis Nomenclature] criteria [9],
laterality of uveitis, number of uveitis relapses
in the 12 months preceding SB5 initiation and
during follow-up, best-corrected visual acuity
(BCVA) converted to the logarithm of the
minimum angle of resolution (logMAR), detec-
tion of retinal vasculitis and uveitic macular
edema (UME) and/or further ocular complica-
tions occurring while on SB5 treatment. BCVA
was measured with a Snellen chart in decimal
fractions at any follow-up visit. The diagnosis of
UME and active retinal vasculitis was based on
clinical, optical coherence tomography (OCT),
and fluorescein angiography (FA) findings.

Aims and Endpoints

The primary aim of the study was to evaluate
the ability of the SB5 to control and/or prevent
intraocular inflammation among patients with
BS-related uveitis. The secondary aims addres-
sed the following points: (1) to evaluate the
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impact of SB5 on the occurrence of retinal vas-
culitis, (2) to examine its influence on visual
acuity, and (3) to identify new potential ocular
complications during SB5 treatment.

The primary endpoint was any statistically
significant difference between the number of
relapses during the 12 months prior to SB5 ini-
tiation and at the time of the last follow-up
visit. Relapses were defined as the occurrence of
ocular inflammatory manifestations after a
period of remission. The secondary aims were
studied using the following endpoints: (1) res-
olution of retinal vasculitis assessed by FA at last
follow-up visit, and (2) changes in BCVA or (3)
detection of new ocular structural complica-
tions emerging during treatment with SB5.

Statistical Analysis

Data were computed using IBM SPSS Statistics
for Windows, version 24 (IBM Corp., Armonk,
NY, USA). Descriptive statistics were used to
calculate mean or median with their respective
standard deviation or interquartile range, as
appropriate. The Shapiro–Wilk test was
employed to assess data normality distribution.
Multiple repeated categorical measures were
analyzed with Cochran’s Q test followed by the
McNemar test with Bonferroni correction for
post hoc analysis. The Wilcoxon signed-rank
test was used for the analysis of ordinal vari-
ables. The threshold for statistical significance
was set to p\ 0.05, and all p values were two-
sided.

This study was conducted in accordance
with the Declaration of Helsinki and was
approved by the Local Ethics Committee of
Azienda Ospedaliera Universitaria Senese (Ref-
erence No. 14951).

RESULTS

Eight patients (six male and two female) were
enrolled in the study. Mean ± SD age at uveitis
onset was 35.38 ± 6.89 years, mean disease
duration was 14.75 ± 7.42 years, and mean
treatment duration with SB5 was
16.38 ± 3.93 months. Demographic and clini-
cal characteristics are displayed in Table 1. With

regard to the anatomical pattern, uveitis was
posterior in four eyes, whereas 12 eyes had
panuveitis. Retinal vasculitis was encountered
in two eyes affected by posterior uveitis and in
two eyes with panuveitis. One eye also had
uveitic macular edema at baseline (OCT central
macular thickness 487 lm). SB5 was adminis-
tered subcutaneously at the standard dose of
40 mg every 2 weeks. A posologic adjustment
was performed in one patient (SB5 40 mg every
10 days) because of uncontrolled systemic dis-
ease, with remission of mucocutaneous lesions
within a few weeks.

The number of ocular relapses during the
12 months prior to SB5 initiation and at the last
follow-up visit was 8 (100 relapses/100 patients/
year) and 0, respectively (p = 0.04). Over a mean
follow-up of 16-months, complete resolution of
inflammation was observed in all affected eyes.
Concerning FA findings, retinal vasculitis
resolved in four out of four eyes affected at
baseline evaluation. A statistically significant
decrease in retinal vasculitis occurrence was
detected during the overall study period
(p = 0.02). Post hoc analysis, however, did not
reveal a significant difference between baseline
and 3 months (p = 0.13) or between baseline
and last follow-up visit (p = 0.13). Figure 1
shows the resolution of panuveitis and occlu-
sive retinal vasculitis in a BS patient affected by
bilateral ocular involvement. Median ± IQR
BCVA expressed in logMAR at baseline and last
follow-up visit was 0.00 ± 0.13 and
0.00 ± 0.05, respectively (p = 0.11). No new
ocular complications emerged during SB5 ther-
apy. Treatment with SB5 was well tolerated, and
no adverse events were reported.

DISCUSSION

In the present case series, we have investigated
the role of SB5, an ADA biosimilar, as a poten-
tial weapon for the treatment of BS-related
uveitis. TNF-a blockade has revolutionized the
treatment of BS-related uveitis by improving
visual prognosis. In this context, our working
group has highlighted through real-life data the
effectiveness of TNF-a inhibitors ADA and
infliximab for the long-termmanagement of BS-
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related uveitis [10, 11]. High similarities
between SB5 and its reference product have
been reported in terms of biological character-
istics and pharmacokinetic effects [12]. Never-
theless, biosimilars have raised some concerns
with regard to their immunogenicity, safety
profile, antidrug antibody formation and
extrapolation to other indications from studies
conducted in rheumatoid arthritis [5–7]. To the
best of our knowledge, the present case series
represents the largest sample of BS patients
affected by uveitis and successfully treated with
SB5. Specifically, a significant reduction in
uveitis relapses was observed, which is consis-
tent with results obtained by treating BS-related
uveitis with the ADA originator. Indeed, a sig-
nificant decrease in the number of uveitis
relapses from 200 per 100 patients/year to 8.5
per 100 patients/year was previously reported in
patients treated with the reference product [11].
Additionally, the resolution of retinal vasculitis
in four out of four eyes at 3 months and its
maintenance during the study period further
support the rapid and sustained efficacy of SB5
in treating intraocular inflammation in BS
patients. Similar findings are described in a lar-
ger cohort of patients suffering from retinal
vasculitis and treated with ADA originator [13].
The availability of rapid-acting biologic agents
represents a key factor in the therapy of BS-re-
lated uveitis, given the high risk of developing
long-term structural damage and irreversible

visual loss, especially in patients carrying
specific risk factors, such as male gender, early
age at onset and uveitis duration [14]. In this
context, most patients in our cohort were
young men, and additionally, six out of eight
were positive for HLA-B51, which may predict
the development of long-term structural com-
plications, alongside uveitis duration and the
presence of panuveitis [15]. With regard to
visual acuity, median BCVA did not change
significantly between baseline and last follow-
up visit. The lack of statistical differences may
be explained by the high visual acuity at SB5
initiation and the early administration of bio-
logic therapy. This may suggest the ability of
SB5 to maintain visual acuity.

These findings should be interpreted with
caution in the context of study limitations such
as the small sample size and the lack of a
prospective properly design protocol.

CONCLUSIONS

The SB5 biosimilar has been shown to be a valid
option for effective management of BS-related
uveitis. Indeed, SB5 efficacy was supported by
its ability to dramatically reduce uveitis relap-
ses, treat retinal vasculitis and preserve visual
acuity.

Fig. 1 Fluorescein angiography findings in a patient
affected by Behçet’s syndrome-related bilateral panuveitis
before and after the introduction of adalimumab biosim-
ilar SB5 monotherapy administered subcutaneously every

14 days. Late-phase angiograms show bilateral posterior
pole and peripheral active retinal vasculitis characterized by
optic disc and vascular leakage in the right (A) and left
(C) eye, with their respective resolution in B and D
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