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Abstract
Background This retrospective study investigated the efficacy
of tocilizumab (TCZ), a fully humanized antibody that binds
both to soluble and membrane bound IL-6 receptors, for the
treatment of uveitis-related cystoid macular edema (CME)
refractory to immunomodulatory therapy.
Methods Five refractory patients with uveitis-related CME
who received TCZ between January and August 2012 were
included. All patients received 8 mg/kg TCZ at 4-week inter-
vals. Data regarding patient demographics, use of immuno-
suppressive drugs, biologic agents or intravitreal therapies
prior to TCZ infusions were collected. Main outcomemeasure
was central foveal thickness (CFT) measured by optical co-
herence tomography at 6 months. Secondary outcome mea-
sures were degree of anterior and posterior chamber inflam-
mation (Standardization of Uveitis Nomenclature Working
Group criteria) and visual acuity (logarithm of the minimum
angle of resolution [log-MAR]) at month 6. Adverse events
(AEs) related to TCZ therapy were also assessed.
Results Eight eyes from five patients (all females) were in-
cluded. Mean age was 49.4 years (range, 30–68). Mean

follow-up was 8.4 months (range, 6–12). Before TCZ, all
patients received and failed conventional immunosuppressive
therapy and had received at least another biologic agent. Uveitis
diagnoses were Birdshot chorioretinopathy (n=3), juvenile id-
iopathic arthritis (JIA)-associated uveitis (n=1), and idiopathic
panuveitis (n=1). Mean evolution of CME was 13.4 years
(range, 2–30). Mean baseline CFT (95 % confidence interval)
was 602±236 μm at baseline, 386±113 μm at month 1
(p=0.006), 323±103 μm at month 3 (p=0.026), and
294.5±94.5 μm at month 6 (p=0.014). Median best-corrected
visual acuity (BCVA) improved from 0.66±0.57 at baseline to
0.47±0.62 at month 6 (p=0.035). After 6 months, an improve-
ment of ≥ 2 lines of BCVA was observed in 50 % of eyes
(p=0.028) remained stable in 25% andworsened in none of the
patients. Sustained uveitis remission was achieved in all pa-
tients. No AEs were reported.
Conclusions These data suggest that TCZ is effective for
treating CME in otherwise treatment-refractory cases of
uveitis.
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Introduction

Cystoid macular edema (CME) is the most frequent structural
complication of uveitis and is responsible for a significant
amount of visual morbidity [1]. Once developed, CME may
either spontaneously subside or respond to treatment intended
to reduce local immune and inflammatory mediators. In recur-
rent and chronic forms, systemic treatment should be started,
usually consisting on corticosteroids and immunesuppressors
[2]. Our group recently reported that dexamethasone
intravitreal implant can be effective for treating non-infectious
uveitic CME [5]. In cases of lack of efficacy or intolerance,
biologic agents such as monoclonal anti-tumor necrosis factor
(TNF) antibodies (infliximab and adalimumab) may also be
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used [3, 4]. Despite these treatment options, a number of
patients remain refractory and CME may lead to serious visual
impairment [6]. Tocilizumab (TCZ), a fully humanized anti-
body that binds both to soluble and membrane-bound IL-6
receptors, is currently approved for the treatment of rheumatoid
arthritis refractory to one or more anti-TNF drugs [7]. We
describe here a case series of five patients treated with TCZ
after being diagnosed of CME secondary to uveitis.

Patients and methods

All patients who received tocilizumab (RoActemra®, Hoffmann-
La Roche, Basel,Switzerland,Roche) at the Ophthalmology In-
stitute of the Hospital Clinic of Barcelona, Spain from January
2012 to August 2012 were included in this report. In all cases,
patients referred progressive visual loss for several months due to
CME. Data were collected retrospectively. Written informed
consent was obtained from patients for off-label use of TCZ.
Institutional review board approval for the record review was
granted before the start of the study.

Collected data included demographic data such as age,
gender, and type of uveitis. Previous and concomitant treat-
ments and follow-up time were also noted. Data on prior and
concomitant treatment included use of oral corticosteroids,
conventional immunosuppressive drugs, biologic agents, and
intravitreal therapies.

TCZ was administered intravenously at a dose of 8 mg/kg
body weight at 4-week intervals. The drug was infused for
1 hour. Potential side-effect monitoring, including hemogram,
liver function tests, and vital signs, was performed in all
patients before initiating the treatment and was repeated be-
fore each infusion. All patients were tested for latent tubercu-
losis by tuberculin skin test before initiation of TCZ.

Primary outcome measure was the decrease in Central
Foveal Tickness (CFT) measured with optical coherence to-
mography (OCT) from baseline. Secondary outcomes were
changes in best-corrected visual acuity (BCVA) and evidence
of active inflammation. Treatment results were assessed at 1,
3, and 6 months after initiating TCZ infusions.

Baseline examination included BCVA, slit lamp examina-
tion, ophthalmoscopy, and measurement of CFT by spectral
OCT (Cirrus HD, Model 4000. Carl Zeiss, CA, USA). The
cube 512×128 protocol was used to obtain the SD-OCT
analysis. Inflammatory activity was graded according to the
Standardization of Uveitis Nomenclature (SUN) Working
Group grading schemes for the anterior chamber (cells and
flare) from grade 0 to 4, representing the level of active
inflammation [8]. A modified version of the National Eye
Institute system for grading vitreous haze as proposed by the
SUN working group was used [9]. Clinical activity of uveitis,
including binocular indirect ophthalmoscopy score in the
anterior and vitreous chamber, was <0.5+ in all eyes at the
time of initiating TCZ treatment. BCVA was measured with

Snellen charts, and was converted to logarithm of the mini-
mum angle of resolution (log-MAR) values for statistical
analysis.

Statistical analysis

The effect of TCZ was evaluated by changes in CFT and
BCVA. Continuous and two measurement interval vari-
ables were analyzed with the Wilcoxon signed-rank test,
and three-measurement or more interval variables were
tested with the Friedman test. Statistical analysis was
performed with the SPSS software (PASW for Windows
18.0, SPSS Inc, Chicago, IL), and we considered a Type I
error of 0.05. Quantitative variables were described by
median and standard deviation and qualitative variables
with absolute frequencies and percentages. Baseline values
before treatment were used as covariate. Inferential analy-
ses were performed using the same methodology by
means of a nonparametric approach using a rank transfor-
mation of dependent variables. Because this is a retrospec-
tive, observational non-comparative study, all p values
were considered for descriptive purposes.

Results

Demographics and clinical characteristics of the study popu-
lation are summarized in Table 1. Five patients with uveitis-
related CME were included in this report. All patients had
bilateral disease. Nevertheless, eight eyes from five patients
(all females) were included. Two eyes (of patients 1 and 2)
were not included in the study, because their visual acuity was
only light perception. Mean age was 49.4 years (range, 30–68
years). Uveitis diagnoses were: Birdshot chorioretinopathy
(n=3), juvenile idiopathic arthritis (JIA)-associated uveitis
(n=1), and idiopathic panuveitis (n=1). Before TCZ therapy,
patients had been refractory to high dosages of previous
systemic corticosteroid, immunosuppressive drugs and bio-
logical therapy. Dexamethasone implants were previously
used in seven eyes. Failure was defined as macular edema
progression despite different therapeutic approaches (systemic
and intravitreal). Macular edema progression was defined as
CFT>350 μm determined by OCT. Adalimumab and
infliximab were withdrawn and patients had a washout period
of at least 3 months before initiating TCZ treatment.

Evolution of CME was 13.4±13.1 years (mean ± SD). The
mean baseline CFT (95 % confidence interval) was
602±236 μm at baseline, decreased to 386±113 μm at month
1 (p=0.006), continued decreasing to 323±103 μm at month
3 (p=0.026) and remained low at month 6 (294.5±94.5 μm,
p=0.014) (Fig. 1).

BCVA (logMAR) improved from 0.66±0.57 at baseline to
0.47±0.62 at final follow-up (p<0.05). After 6 months, an
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improvement of ≥ 2 lines of BCVAwas observed in 50 % of
eyes (p=0.028), remained stable in 25 % and worsened in
none (Fig. 2). Sustained uveitis remission was maintained in
all patients. Any remarkable side effects after 6 months of
follow-up were reported.

Selected case report

Case 5 A 39-year-old-woman diagnosed with birdshot
chorioretinopathy was treated with prednisone (7.5 mg per
day) in combination with cyclosporine A (CsA) (150 mg per
day) for 6 months. In April 2012, her inflammatory condition
relapsed with severe CME; intravenous infusion with 5 mg/kg
of infliximab was given, but she developed a hypersensitivity
reaction. Biologic therapy was switched from infliximab to
40 mg every 2 weeks of adalimumab in order to maintain her
uveitis and macular edema under control. Nevertheless, CME
persisted in both eyes. InMay 2012, an intravitreal injection of
dexamethasone implant was placed in her right eye without a
significant decrease in CFT. In June 2012 bilateral severe
CME occurred in both eyes (Fig. 3a and b). Her visual acuity
was 20/100 in the right eye and 20/50 in the left eye. Then,
intravenous TCZ (8 mg/Kg monthly) was initiated with oral
prednisone at a daily dose of 7.5 mg. Adalimumab was
stopped prior starting TCZ. After six TCZ infusions, the
patient remained asymptomatic, ophthalmic examination re-
vealed no signs of active inflammation, and CFT decreased in
both eyes (Fig. 3c, d, e, f, g and h). CFT in the right eye
decreased from 974 to 267 μm and in the left eye from 644 to
334 μm. Visual acuity improved to 20/32 in her right eye and
20/25 in her left eye. No remarkable side effects after
12 months of follow-up were reported.

Discussion

IL-6 is a proinflammatory cytokine which is mainly produced
by T cells and monocytes/macrophages inducing proliferation
and differentiation of T cells and terminal differentiation of B
cells [10]. IL-6 contributes to the host defense against acute
environmental stress, while dysregulated, persistent IL-6 pro-
duction has been demonstrated to play a pathological role in
various autoimmune and chronic inflammatory diseases. The
increase in systemic IL-6, as well as its possible local
production, may be associated with the properties of this
cytokine itself, which affects different stages of the immune
response. IL-6 increases vascular permeability early in acute
disease, leading to vascular leakage and an influx of cyto-
kines and inflammatory cells. It plays an important role in
cell proliferation and differentiation and increases the secre-
tion of acute phase reactants by the liver. IL-6 is also
involved in the homeostasis of the immune response at a
later stage and can remain elevated during remission.T
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Serum levels of IL-6 have been shown to be significantly
elevated in patients with active non-infectious uveitis disease
and decrease during remission, playing an active role in the
modulation of inflammation in the chronic disease [11]. In
addition, elevated intraocular levels of IL-6 have been ob-
served in patients with active intermediate or posterior uveitis
and probably plays a key role in uveitis and in the pathogen-
esis of macular edema [12–16]. Targeting IL-6 is thus a
rational approach for the treatment of non-infectious uveitis.
Furthermore, inhibition of the IL-6 receptor diminishes Th17
responses and ameliorates experimental autoimmune uveitis
[17]. Anti-interleukin 6 receptor (anti- IL-6R) antibodies have
proven to be effective in experimental models of autoimmune
arthritis, encephalomyelitis, and also uveitis [18]. TCZ is a
fully humanized antibody that binds both to soluble and
membrane bound IL-6 receptors. Anti-IL-6 receptor mono-
clonal antibody (anti-IL-6R mAb) is available for clinical use
and has demonstrated its therapeutic efficacy in the treatment

of severe rheumatoid arthritis. Thus, TCZ may represent a
treatment option for refractory uveitic macular edema.

This work reports the efficacy of TCZ in five uveitis patients
with CME refractory to local steroids, traditional immunosup-
pressive therapy and biologic therapy. In the present study, all
patients had clearly visible cystic changes in the macula at
baseline, and a complete or partial resolution of the CME was
found in all eyes after 6 months of TCZ therapy, with a
significant change in the mean CFT. To the best of our knowl-
edge, the effectiveness of TCZ in uveitis has been reported only
in a few small case series. Muselier found that TCZ was
effective in two refractory uveitis patients [19]. They included
one patient with birdshot chorioretinopathy. Tappeiner reported
three patients with refractory uveitis associated with JIA and
demonstrated that TCZwas effective for the treatment of ocular
inflammation [20]. Efficacy of TCZ in patients with uveitis
accompanied with Behçet’s and Castleman disease has also
been reported [21–23]. However, the efficacy of TCZ in cases

Fig. 2 Mean changes in best
correct visual acuity (BCVA) in
the study eyes (N=8). Statistical
analysis was conducted using the
Wilcoxon test (*P<0.05).

Fig. 1 Evolution of mean central
foveal thickness (CFT) in the
study eyes (N=8). Statistical
analysis was conducted using the
Wilcoxon test (*P<0.05)
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of refractory uveitis-related CME has not been specifically
studied. We previously reported a case of idiopathic panuveitis
with severe CME refractory to systemic and local treatments
that favourably responded to TCZ [24].

In the present study, five patients had clearly visible cystic
changes in the macula at baseline, and a complete resolution of
the CME was found in all eyes after 6 months, with a signifi-
cant change in the mean CFT. It is important to highlight the
rapid effect of TCZ infusions in our series, leading to good
anatomical results. Improvement of CME was seen at first
month in six eyes (75 %) that showed a reduction of more than
100 μm in CFT. In addition, BCVA improved in 50 % of eyes.
The improvement in visual acuity in our cases was limited due

to the long duration of the edema. Early administration of TCZ
in selected cases could lead to better functional results.

In the present data, control of inflammation was achieved
in all patients at 1, 3, and 6 months of follow-up. TCZ
treatment leaded to suppression of uveitis and macular edema
in patients whose disease had been refractory to previous
treatments, including anti-TNF drugs. This suggests that
TCZ can also maintain inactivity of the disease. Therefore,
TCZ seems to prove to be effective in reducing CME and
controlling inflammation, maintaining or improving visual
acuity. TCZ was well tolerated in most patients, although this
study provided limited information about side effects due to
the small sample size and limited follow-up.

Fig. 3 (Case 5): a Baseline in right eye showing CME and subfoveal
retinal detachment (RD) by OCT. b Baseline in left eye showing CME
and subfoveal RD in OCT. cRight eye. OCT 1month after initiating TCZ
therapy showing persistence of CME and subfoveal RD. d Left eye. OCT
1 month after initiating TCZ therapy. CFT decreased with residual
subfoveal RD. e Right eye. OCT 3 months after initiation of TCZ. CFT

decreased with residual subfoveal RD. f Left eye. OCT 3 months after
initiation of TCZ. Subfoveal RD resolved. g Right eye. OCT 6 months
after initiation with TCZ. CME was absent. h Left eye. OCT 6 months
after initiation with TCZ. CME was absent. Epiretinal membrane was
observed
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Although preliminary, our results seem to be very promis-
ing, and further studies on IL-6 inhibition in uveitis are
warranted. This study had a retrospective design with a rela-
tively small number of patients and a short follow-up period.
Long-term effects of TCZ treatment remain unknown. These
promising results suggest that IL-6 may play an important
pathogenic role in the perpetuation of chronic CME associated
with uveitis. Thus, controlled trials will be very useful to
further elucidate the therapeutic benefit of IL-6 inhibitors in
CME associated to uveitis.
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