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ABSTRACT
Objective. Anti-IL6R tocilizumab 
(TCZ) therapy has proved to be use-
ful in the treatment of refractory ocu-
lar and/or neurological involvement of 
Behçet’s disease (BD). However, TCZ 
efficacy in other BD manifestations re-
mains unclear. In this study we aimed 
to assess the efficacy of TCZ in the dif-
ferent clinical phenotypes of BD.
Methods. This is a multicentre study of 
BD patients treated with TCZ, due to 
refractivity to standard systemic treat-
ment.
Results. We studied 16 patients (10 
men/6 women); mean age 36.5±18.2 
years. The main clinical manifesta-
tions at TCZ onset were ocular, oral 
and/or genital ulcers, arthritis, follicu-
litis and/or neurological involvement. 
Before TCZ, they had received several 
conventional and/or biological immu-
nosuppressants, such as methotrexate, 
cyclosporine, adalimumab or inflixi-
mab. TCZ was used in monotherapy 
or combined with conventional immu-
nosuppressive drugs. The main indica-
tions for TCZ prescription were refrac-
tory uveitis (n=14) and refractory neu-
robehçet (n=2). After a median [IQR] 
follow-up of 20 [9-45] months using 
TCZ, neurological and ocular domains 
improved in most cases with complete 
remission in most patients with uveitis. 
Articular and peripheral venous mani-
festations also experienced a favour-
able evolution. However, oral/genital 
ulcers, skin lesions and intestinal man-
ifestations followed a torpid course.
Conclusion. TCZ is effective in BD 
with major clinical involvement. How-
ever, it does not seem to be effective in 
oral/genital ulcers or skin lesions.

Introduction
Behçet’s disease (BD) is an idiopathic 
variable vessel vasculitis with a chron-
ic course and potential involvement 
of multiple organs (1, 2). The clinical 
spectrum of BD includes mucocutane-
ous, ocular, gastrointestinal, articular, 
neurological and vascular manifesta-
tions. Since it is not a uniform disorder, 
some experts prefer to consider this en-
tity as a syndrome rather than a unique 
disease. In this sense, different pheno-
types of BD have been described ac-
cording to the predominant symptom. 
To date, the major phenotypes recog-
nised are the mucocutaneous and artic-
ular phenotype, the extra-parenchymal 
neurological and peripheral vascular 
phenotype and the parenchymal neuro-
logical and ocular phenotype.
Anti-interleukin 6 receptor (IL-6 R) 
tocilizumab (TCZ) therapy has dem-
onstrated efficacy in the treatment of 
ocular manifestations of BD, in particu-
lar in cases refractory to conventional 
and/or biological therapies (4-6). TCZ 
has also shown favourable results in 
refractory neurological (7, 8), vascu-
lar (9) and intestinal (10) involvement 
of BD. However, the response of other 
manifestations to this therapy remains 
unclear.
In this study we aimed to assess the ef-
ficacy of TCZ in the different clinical 
phenotypes of BD.

Patients and methods
Design and enrolment criteria
We conducted an observational na-
tional multicentre retrospective study 
of TCZ therapy in patients diagnosed 
with BD refractory to standard system-
ic immunosuppressive treatment, in-
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cluding biological therapy. All patients 
fulfilled the proposed International Cri-
teria for BD (11). Rheumatology, Auto-
immune Diseases or Uveitis Units of 9 
referral Spanish hospitals collaborated 
in the recruitment of the patients. Uvei-
tis was anatomically classified accord-
ing to the Standardization of Uveitis 
Nomenclature (SUN) Working Group 
(12). The presence and degree of in-
traocular inflammation, vitritis, retinal 
vasculitis, macular thickening and im-
paired visual acuity were assessed as 
previously described (5). Neurobehçet 
was considered to be present when 
there were symptoms and signs of pa-
renchymal or non-parenchymal neuro-
logical involvement and there was no 
evidence of other organic causes, ac-
cording to our previous experience and 
the international consensus recommen-
dations for diagnosis and management 
of neuroBehçet’s disease (13-15). Pa-
tients with ocular and/or neurological 
involvement were followed by Rheu-
matologists in close collaboration with 
specialised Ophthalmologists and/or 
Neurologists, respectively.
Malignancy or systemic infectious dis-
eases, including latent tuberculosis, 
hepatitis B or hepatitis C infection, were 
excluded before TCZ onset, following 
the Spanish National Guidelines as de-
scribed in former reports (4, 5, 16). If 
latent tuberculosis was present, prophy-
laxis with isoniazid was initiated at least 
4 weeks before the onset of the biologic 
agent and maintained for 9 months.
TCZ was prescribed as an off-label 
indication and, therefore, written in-
formed consent was requested and 
obtained from all patients. The study 
was conducted in accordance with the 
Declaration of Helsinki and approved 
by the Clinical Research Ethics Com-
mittee (NVR-2018.124).
Patients were treated with TCZ at 
standard dose of 8 mg/kg/i.v./4 weeks 
or 162 mg/s.c./weekly in monotherapy 
or combined with conventional immu-
nosuppressive drugs. 

Outcome variables
The response to TCZ of the different 
phenotypes was described as improve-
ment or non-improvement for every 
manifestation at the end of follow-up 

of each patient. For the first condi-
tion, complete or partial response were 
considered when there was a definite 
or incomplete resolution of signs or 
symptoms at the end of follow-up of 
each patient, respectively. Remission 
was defined as the presence of inactive 
disease for at least 3 months. Progres-
sive or relapsing symptoms, as well as 
stability of the disease, were acknowl-
edged as non-improvement. Regarding 
uveitis, complete response was defined 
as a decrease to grade 0 in the level of 
inflammation for anterior uveitis and 
vitritis along with inactive retinal vas-
culitis, significant decrease of macular 
thickening and improvement of best 
corrected visual acuity. 

Statistical analysis
Statistical analysis was performed us-
ing the software STATISTICA (Stat-
Soft Inc. Tulsa, Oklahoma, USA). Re-
sults were expressed as mean±SD for 
variables with a normal distribution, or 
as median [25th-75th interquartile range 
(IQR)] when they were not normally 
distributed. The comparison of con-
tinuous variables among time-periods 
was performed using the Wilcoxon 
signed rank test.

Results
Demographic and clinical 
data at TCZ onset
A total of 16 patients (10 men/ 6 wom-
en) with refractory BD were studied. 
The mean age was 36.5±18.2 years, 
and 12 patients (75%) were HLA-B51 
positive. All patients had ocular mani-
festations (12 bilateral and 4 unilat-
eral), with a sum of 28 affected eyes. 
The different uveitis patterns were the 
following: panuveitis (n=11; 5 with 
retinal vasculitis), anterior (n=3) and 
posterior (n=2) uveitis. In addition, 9 
patients had cystoid macular oedema. 
Other BD manifestations at TCZ onset 
were: oral/genital ulcers (n=10, 3 pa-
tients with only oral ulcers), arthritis 
(n=7), folliculitis (n=5), neurological 
involvement (n=5), erythema nodosum 
(n=3), deep venous thrombosis (n=1) 
and/or intestinal vasculitis (n=1). De-
mographic and clinical characteristics 
of the patients are shown in Table I. 
The median (IQR) duration of disease 

at the time patients first received TCZ 
was of 32 (18–114) months.

Treatment before TCZ
Besides glucocorticoids, all patients 
had received several conventional im-
munosuppressive drugs: methotrexate 
(MTX) (n=13), cyclosporine A (CsA) 
(n=8), azathioprine (AZA) (n=6), cy-
clophosphamide (n=3) and/or my-
cophenolate mofetil (MMF) (n=1). 
Additionally, all but two patients 
had received the following biologic 
agents: adalimumab (n=10), infliximab 
(n=7), golimumab (n=3), canakinumab 
(n=1), certolizumab pegol (n=1) and/
or etanercept (n=1). Also, 3 patients 
had received treatment with colchicine 
(n=3) and/or thalidomide (n=1). Indi-
vidual therapies are shown in Table I. 

Therapy with TCZ and outcome 
of the different phenotypes
The main indications for TCZ adminis-
tration were refractory uveitis in 14 pa-
tients and refractory neuroBehçet in the 
remaining 2 patients (one of them with 
right hemiparesis and a cranial mag-
netic resonance that showed signs of 
left pseudotumour and demyelinating 
lesions with lymphocytic pleocytosis 
of the cerebrospinal fluid, and another 
with vascular migraine and axonal sen-
sory polyneuropathy of her upper and 
lower limbs confirmed by electromyo-
graphy).
TCZ was used in monotherapy in 8 pa-
tients or combined with conventional 
immunosuppressive drugs in 8 other 
patients (MTX in 3, AZA in 3, MMF in 
1 and CsA in 1). TCZ was given at the 
standard intravenous dose (8 mg/kg/4 
weeks) in 13 patients or subcutane-
ously (162 mg/week) in the remaining 
3 patients.
After a median (IQR) follow-up of 20 
(9-45) months using TCZ, most pa-
tients experienced ocular improvement 
(13/16, 81.25%), with complete remis-
sion in 10 (62.5%). Evolution of ocular 
parameters is shown in Figure 1.
Regarding the 5 patients with neuro-
logical manifestations, 3 (60%) reached 
a complete remission (2 patients with 
optic neuritis and 1 patient with right 
hemiparesis). A patient who suffered a 
stroke that was attributed to BD had a 
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stable course. Another with axonal sen-
sory polyneuropathy and vascular mi-
graine suffered an infusion reaction, so 
the effect of anti-IL6 R could not be ad-
equately evaluated. However, TCZ was 
effective in only 2/10 patients with oral/
genital ulcers. Articular manifestations 
improved in 4/7 patients (57.14%), with 
complete remission of arthritis in 2 of 
them. The outcome of the different BD 
phenotypes with TCZ therapy is indi-
vidually described in Table I and shown 
graphically in Figure 2.
TCZ had to be withdrawn temporarily 
in 1 case, due to an episode of cellulitis 
with sepsis, and permanently in 4 cas-
es, due to a severe infusion reaction, ar-
thritis impairment, persistence of oral 
ulcers or relapsing uveitis (1 each).

Discussion
This study shows the experience with 
TCZ in highly refractory BD patients 
with different clinical manifestations. 
The results suggest that TCZ is effec-
tive in ocular and neurological phe-
notypes, whereas the mucocutaneous 
phenotype presents a torpid response 
and other manifestations have a vari-
able evolution.
IL-6 is a pleiotropic proinflammatory 
cytokine that induces hepatic hepcidin 
and acute phase reactant production and 
B and T lymphocytes differentiation, 
among other actions. IL-6 is also im-
plicated in the development of cardio-
vascular diseases. Increased concentra-
tions of IL-6 have been detected in the 
vitreous fluid of patients with chronic 
uveitis (17) as well as in the cerebrospi-
nal fluid of patients with BD (18-20).
TCZ is a humanised monoclonal anti-
body against soluble and membrane-
bound IL-6 R, which has been ap-
proved for the treatment of rheumato-
logical conditions, such as rheumatoid 
arthritis, giant cell arteritis and system-
ic and polyarticular juvenile arthritis 
(www.fda.gov, www.ema.europa.eu). 
TCZ has also shown efficacy in pa-
tients with refractory ocular inflamma-
tory diseases (4-6, 16, 21). Moreover, 
it has been successfully used in criti-
cal cases of Coronavirus disease 2019 
(22). However, the indication of TCZ 
for the treatment of BD has not yet 
been standardised.

Fig. 1. Evolution of ocular parameters with tocilizumab therapy.
A: Anterior Chamber (AC) cells and vitritis. B: Best-corrected visual acuity (BCVA). C: Macular 
thickness measured in µm by optical coherence tomography (OCT). Data are expressed as mean values 
and compared with basal results. N represents the number of eyes with available data at each point of 
assessment.
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Nowadays, there is a growing evidence 
on the existence of different pheno-
types of BD with distinct clinical pat-
terns and subsequent diverse therapeu-
tic response (3, 23). To date, there are 
3 major phenotypes recognised: the 
mucocutaneous and articular pheno-
type, the extra-parenchymal neurologi-
cal and peripheral vascular phenotype 
and the parenchymal neurological and 
ocular phenotype. Different treatment 
strategies have been proposed accord-
ing to the predominant BD manifesta-
tions/phenotype (2, 23-26).
However, to the best of our knowledge, 
the experience with TCZ therapy ac-
cording to the different BD phenotypes 
is scarce. In this regard, Akiyama et 
al. have recently published a system-
atic literature review on TCZ effective-
ness in BD (27). Although they did not 
provide information on new patients, 
they reviewed 20 articles that together 
included 47 BD patients treated with 
TCZ. The clinical manifestations at 
TCZ onset were: oral/genital ulcers 
(n=21), skin (n=14), articular (n=11), 
gastrointestinal (n=4), ocular (n=25), 
neurological (n=6), vascular (n=7) in-
volvement and secondary amyloido-
sis (n=2). All of them were refractory 
to conventional immunosuppressive 
therapy and/or biologic agents. They 
concluded that TCZ may be effective 
and serve as an alternative treatment 
for refractory ocular, neurological, and 

vascular BD manifestations, as well as 
for secondary amyloidosis, but not for 
patients with mucocutaneous and joint 
involvement. Based on our own expe-
rience in a series of Spanish patients 
with BD refractory to conventional 
and biological therapies, we support 
the efficacy of TCZ in those individu-
als with predominant ocular and / or 
neurological involvement. In line with 
these observations, Shapiro et al. pub-
lished the first report of administration 
of TCZ for the treatment of a 30-year-
old man with highly refractory uveitis 
and recurrent meningoencephalitis due 
to neurobehçet, with a successful re-
sponse (7). Addimanda et al. also re-
ported a sustained response to TCZ of 
3 patients with severe neurobehçet who 
did not respond to conventional immu-
nosuppressants including anti-TNF-α 
drugs (8).
As stated by Akiyama et al. in their re-
view (27), in our series cutaneous and 
joint manifestations showed a variable 
evolution and oral/genital ulcers had 
a torpid course following TCZ. This 
could be in part explained by the criti-
cal role of IL-6 in epithelial cell ho-
meostasis and cutaneous wound heal-
ing (28), whose IL-6 R inhibition may 
cause mucocutaneous impairment. 
The present study may be somehow 
limited due to its retrospective nature. 
In this sense, information on activity 
disease scores such as the Behçet’s Dis-

ease Current Activity Form (BDCAF) 
was not included in this report as it was 
not performed in most patients.
In our study TCZ was overall well toler-
ated with no new safety alarms detect-
ed. It should be noted that all patients 
had previously received several immu-
nosuppressants, so we do not know if 
TCZ could have shown greater efficacy 
in more patients if it had been adminis-
tered earlier in the course of the disease. 
In conclusion, our study supports the 
efficacy of TCZ in refractory BD with 
major clinical involvement.
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