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Objective. To evaluate, in three Spanish tertiary referral centres, the short-term safety and efficacy of golimumab (GLM) for
treatment of immune-mediated uveitis resistant to previous immunosuppressive therapy. Methods. Nonrandomized retrospective
interventional case series. Thirteen patients with different types of uveitis that were resistant to treatment with at least 2 previous
immunosuppressors were included in this study. All included patients were treated with GLM (50 mg every four weeks) during at
least 6 months. Clinical evaluation and treatment-related side effects were assessed at least four times in all included patients. Results.
Eight men and 5 women (22 affected eyes) with a median age of 30 years (range 20-38) and active immune-mediated uveitides
were studied. GLM was used in combination with conventional immunosuppressors in 7 patients (53.8%). GLM therapy achieved
complete control of inflammation in 12/13 patients (92.3%) after six months of treatment. There was a statistically significant
improvement in mean BCVA (0.60 versus 0.68, P = 0.009) and mean 1 mm central retinal thickness (317 versus 261.2 y, P = 0.05)
at the six-month endpoint when compared to basal values. No major systemic adverse effects associated with GLM therapy were
observed. Conclusions. GLM is a new and promising therapeutic option for patients with severe and refractory uveitis.

1. Introduction

Corticosteroids remain the mainstay of treatment for the vast
majority of patients with immune-mediated uveitis [1]. How-
ever, those patients with active inflammation who are intoler-
ant of or unresponsive to steroids require therapy with other
immunosuppressive agents trying to prevent the potential
sequelae associated with this vision-threatening condition.
The off-label use of biologic agents and particularly those
blocking tumor necrosis factor-alpha (TNF-«) has demon-
strated encouraging results when employed for management

of patients with immune-mediated uveitis refractory to con-
ventional treatment since their first reported use in 2001 [2].
Potential advantages of these agents when compared with
traditional immunosuppressors include a substantial efficacy
in recalcitrant cases [3], as well as a lower total immunosup-
pressive load [4], a rapid clinical effect [5], good safety profile
[6], and significant improvement in quality of life [7].

The present evidence shows that infliximab and adal-
imumab have the highest level of evidence and grade of
recommendation, and thus both may be considered as first-
line or second-line immunomodulatory agents for treatment
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TaBLE 1: Demographic and diagnostic information of all included patients.

Patient number Age Sex Affectedeye Associated disease Location of uveitis AC infl (SUN) Vitr infl (SUN) Macular edema’

1 36 M OD Psoriatic arthritis Anterior Active Inactive No
2 20 F ou Sarcoidosis Panuveitis Active Inactive Yes
3 27 M ou Sarcoidosis Intermediate Inactive Active No
4 31 F OD Psoriatic arthritis Anterior Active Inactive No
5 34 M OD JIA Anterior Active Inactive No
6 37 M (N Axial SpA Anterior Active Active Yes
7 22 M ou VKH Panuveitis Active Active Yes
8 32 M ou Axial SpA Anterior Active Inactive Yes
9 21 F ou JIA Anterior Active Inactive Yes
10 23 F ou JIA Anterior Active Inactive Yes
1 24 F ou JIA Anterior Active Inactive No
12 38 M ou Behget Panuveitis Active Active Yes
13 30 M ou Behget Panuveitis Inactive Active Yes

M: male; F: female; OD: right eye; OS: left eye; OU: both eyes; JIA: Juvenile idiopathic arthritis; VKH: Vogt-Koyanagi-Harada syndrome; Ac infl (SUN): anterior
chamber inflammation base on Standardization of uveitis nomenclature criteria. (Ref.) Vitr infl (SUN): vitreous inflammation base on Standardization of uveitis
nomenclature criteria. (Ref.).
"Macular edema was defined as central macular thickness >300 y and/or presence of intraretinal cysts in optical coherence tomography (Cirrus HD-OCT, Carl

Zeiss Meditec, Dublin, CA, USA). The 1 mm central retinal thickness was evaluated using the macular cube strategy 512 x 128.

of immune-mediated uveitis depending on which systemic
immunologic disorder is associated with the intraocular
inflammation [6, 8].

Golimumab (GLM) (trade name Simponi), a fully human

TABLE 2: Previous immunosuppressive therapies in all included
patients.

Previous treatment

anti-TNF-a monoclonal antibody, was approved by the CsA 2
US Food and Drug Administration in 2009 for the use AZA

with methotrexate (MTX) in adults with moderate-to-severe MTX 1
active rheumatoid arthritis (RA) and with or without MTX Bolus of methylprednisolone i.v. 2
or other biologic disease-modifying antirheumatic drugs in Biologic therapy

adults with active psoriatic arthritis (PsA) or active ankylos-

First biologic drug used:

ing spondylitis (AS) [9]. We report the first use of GLM for IFX

treatment of noninfectious uveitis in 2011 [10]. Some other ADA 3
studies have addressed the potential use of GLM for treatment ETN

of uveitis, mainly associated with rheumatologic conditions Monotherapy/combined treatment 4/9

[11,12]. We would like to present the results from three Uveitis
Units in Spain when using GLM for treatment of patients with

Second biologic drug used

immune-mediated uveitis of various etiologies that had been ADA 6
resistant to several immunosuppressive agents. ETN 1
Monotherapy/combined treatment 1/6
2. Materials and Methods Third biologic drug used
Certolizumab 1
No;?randorr.zized . Retrospective Interv.enti.onal Case S?ries. Abatacept 2
Patients with different types of active immune-mediated Monotherapy/combined treatment 03

uveitis that had been resistant to local and systemic corti-
costeroids and at least one additional immunosuppressive
agent and who were treated with GLM during at least 6
months were included in this study. All included patients
had an associated systemic immune-mediated disease. Table 1
lists demographic and diagnostic information for the 13
patients who form the basis of this report. In 12/13 patients
(92.3%) GLM was at least the second biologic agent used
for treatment of uveitis, whereas GLM was used as first-line
biologic therapy in one patient (patient 6). Table 2 shows
previous treatment regimens employed for management of
uveitis in all included patients. Table 3 shows the reasons
for discontinuation of previous biologic therapy. We defined

Fourth biologic drug used
ETN 1
Monotherapy/combined treatment 0/1

CsA: cyclosporine A; AZA: azathioprine; MTX: methotrexate; IFX: inflix-
imab; ADA: adalimumab; ETN: etanercept.

primary failure as an absence of a two-step decrease in level
of inflammation (e.g., anterior chamber and/or vitreous cells)
or a decrease to grade 0. Secondary failure was defined as
inflammatory relapse after previous control of inflammation.
We classified “control of inflammation” as grade 0 cells in
both anterior and posterior segments in addition to absence
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TABLE 3: Reasons for discontinuation of previous biologic therapy.

First biologic drug used

Primary failure 5

Secondary failure 2

Toxicity 3
Second biologic drug used

Primary failure 3

Secondary failure 4

Toxicity 0
Third biologic drug used

Primary failure 2

Secondary failure 1

Toxicity 0
Fourth biologic drug used

Primary failure 1

Secondary failure 0

Toxicity 0

of other signs of intraocular inflammation (cystoid macular
edema (CME) and vasculitis).

All included patients received 50 mg of subcutaneous
GLM every four weeks during at least 6 months without mod-
ifications during the follow-up. Chest X-ray, tuberculin skin
test, and Quantiferon-TB Gold were performed in all patients
before treatment. GLM was the only immunomodulatory
agent used in six of them. In seven patients, GLM was used
alongside previous immunosuppressors, without any dosage
modification throughout the study. Topical steroids were
used by three patients (patients 6, 8, and 9) at the beginning
of the follow-up and were slowly tapered and discontinued
after one month in all of them.

Uveitis clinical evaluation was performed at least four
times (before treatment and 1, 3, and 6 months after initiation
of therapy with GLM) in all included patients. Clinical
evaluation included visual acuity (BCVA; best-corrected
Snellen VA) and ophthalmic examination. Anterior chamber
was graded according to the classification established by
the standardisation of uveitis nomenclature; whereas the
national eye institute system was adopted for grading vitreous
inflammation [13, 14]. Optical coherence tomography (Cirrus
HD-OCT, Carl Zeiss Meditec, Dublin, CA, USA) was used
before and after treatment in both groups of patients to
determine the presence of CME. The 1 mm central retinal
thickness was evaluated using the macular cube strategy 512
x 128 in all patients at each study visit. Macular edema was
defined as central macular thickness >300 ¢ and/or presence
of intraretinal cysts in OCT. Fluorescein angiogram (FA)
was performed routinely before and after starting treatment
(between 1 and 3 months after initiation of therapy) to
determine the presence or absence of retinal angiographic
leakage. FA was reviewed for presence or absence of retinal
vasculitis and/or CME.

Treatment-related side effects were assessed on each visit
with a thorough review of systems and complete blood-cell
counts, blood urea nitrogen (BUN) level, creatinine level, and
liver function test parameters obtained on an every study visit
basis.

Statistical analysis was performed using the software
STATISTICA (StatSoft Inc. Tulsa, Oklahoma, USA). Results
were expressed as mean + SD for variables with a normal dis-
tribution or as median (25th-75th interquartile range (IQR))
when they were not normally distributed. The comparison of
continuous variables was performed using the Wilcoxon test.

3. Results

Eight men and 5 women (22 affected eyes) with a median
age of 30 years (range 20-38) and active immune-mediated
uveitides were studied. Uveitis was anterior in 8 patients
(61.5%), intermediate in 1 patient (7.6%), and panuveitis in
4 patients (30.7%). All included patients (13/13) received
previous treatment with systemic steroids (using intravenous
pulses of methyl-prednisolone) in two of them. In addi-
tion, four patients (30.7%) received coadjuvant intraoc-
ular steroids (2 intravitreal triamcinolone injections and
2 dexamethasone intravitreal implants). About traditional
immunosuppressors, all included patients had been treated
with methotrexate at any time prior to GLM therapy, whereas
cyclosporine A was used in 2 (15.38%), azathioprine in 1
(7.6%), tacrolimus in 1 (7.6%), mycophenolate mofetil in 1
(7.6%), cyclophosphamide in 1 (7.6%), and leflunomide in 1
(7.6%). Only one patient received GLM as first-line biologic
therapy, whereas 12 patients received previous treatment with
at least one other biologic agent. From the latter, 12 patients
received treatment with at least one biologic drug prior to
GLM, 7 patients (53.8%) received treatment with at least 2
biologics, 3 patients (23%) received treatment with at least
3 biologics, and 1 patient (7.6%) received treatment with at
least 4 biologics. Infliximab (IFX) was used as first biologic
agent in 8 patients (61.5%), adalimumab (ADA) in 3 patients,
(23%), and etanercept (ETN) in 1 patient (7.6%). Mean time
on first biologic treatment was 14.7 months (range 1-50).
ADA was used as second biologic agent in 6 patients (46.1%)
and ETN in 1 patient (7.6%). Mean time on second biologic
agent was 25.5 months (range 15-57). Abatacept was used as
third biologic agent in 2 patients (15.3%) and certolizumab in
1 patient (7.6%). Mean time on third biologic agent was 11.6
months (range 2-18). ETN was used as fourth biologic agent
in 1 patient (7.6%) during 7 months.

Coadjuvant immunosuppressive therapy was used in 7
of the studied patients including methotrexate (4 patients),
azathioprine (1 patient), mycophenolate mofetil (1 patient),
and leflunomide (1 patient). Mean time from onset of uveitis
to GLM therapy was 97.4 months.

GLM therapy achieved complete control of inflammation
in 12/13 patients (92.3%) after six months of treatment. The
mean BCVA increased from a basal value (before initiation
of GLM) of 0.60 to 0.68 at the six-month endpoint (P =
0.009). Only one patient, patient number 12, showed a score
of anterior chamber and/or vitreous inflammation different
than zero at the six-month endpoint. The mean 1 mm central
retinal thickness decreased from a basal value of 317 to 261,2 at
the six-month endpoint (P = 0.05). Figure 1shows changes in
mean values of macular thickness (1 mm central thickness) of
all included patients over the study period. There was no evi-
dence of active retinal vasculitis before initiation of therapy in
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FIGURE 1: Rapid and maintained improvement of macular thickness
(1 mm central retinal thickness, macular cube strategy 512x 128, and
Cirrus-HD OCT) following the onset of Golimumab (data expressed
as mean values compared with basal results).

any of the included patients. Fluorescein angiogram results
did not differ from those observed with OCT regarding the
presence of CME.

No major systemic adverse effects were observed. Only
a mild and local cutaneous reaction was recorded in two
patients (patients 5 and 9) among all included patients over
the entire study period.

4. Discussion

These results suggest that GLM is well tolerated and is
associated with control of inflammation in 92,3% of a hetero-
geneous group of immune-mediated uveitis patients resistant
to traditional therapy and other biologic agents. The use
of GLM is also associated with short-term improvement in
mean values of BCVA and decrease of mean values of central
retinal thickness. Despite the evident limitations of this study,
including its retrospective design, lack of a control group,
short follow-up, and limited number of patients, the results
suggest that further evaluation of this modality is appropriate.

TNF-« is recognized as one of the main inflammatory
cytokines involved in the pathogenesis of immune-mediated
uveitis [14-16]. This ubiquitous cytokine plays a key role in
initiating and maintaining the inflammatory processes by
orchestrating leukocyte infiltration, dendritic cell matura-
tion, and macrophage activation and driving T-helper lym-
phocytes’ response [17]. Therapy with two TNF-« inhibitors,
infliximab and adalimumab, has been proven to be effective
for treatment of immune-mediated uveitis with considerable
levels of recommendation and evidence [6, 8]. The clinical
efficacy of other TNF-a blockers such as GLM needs to
be demonstrated and thus this drug is considered only as
an alternative to those patients who have failed to respond
to first-line TNF-« inhibitors. However, it is necessary to
emphasize that not all patients respond to their first anti-TNF
agent, and so it is clearly useful to have a range of effective
therapeutic options to treat those patients with severe and
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refractory immune-mediated uveitis. In this setting, the role
of GLM in the noninfectious uveitis treatment algorithm
needs to be further studied.

A potential limitation of these results could be related to
the inclusion of less severe uveitis considering that we include
8 patients with anterior uveitis. However, anterior uveitis in
these patients was associated with juvenile idiopathic arthritis
(patients 5, 9, 10, and 11) and HLA-B27 + haplotype (patients
1, 4, 6, and 8). Despite recent therapeutic progress, JIA-
associated uveitis has a severe course and the potential for
long-term complications, including blindness [18]. HLA-B27
positive-associated anterior uveitis is associated with a sub-
stantially higher incidence of ocular complications and has
a much worse prognosis when compared with HLA-B27
negative-associated anterior uveitis [19]. Moreover, some of
the patients with anterior uveitis (patients 2, 9, and 11) had
concomitant macular edema, the most vision-threatening
complication associated with uveitis [20, 21]. In this setting,
we cannot consider all anterior uveitis as “benign” entities.
The seven cases that were included in our paper were severe
and vision-threatening cases refractive to conventional and
nonconventional treatment for such conditions.

Of note, patients included in the present study had a
severe inflammatory condition which was resistant to several
treatment-regimens inflammatory conditions. The positive
response observed in almost all included patients needs to
be analysed in this mentioned difficult clinical setting. This
inclusion bias in addition to the short follow-up may have
influenced the limited improvement in visual acuity observed
in our study considering the long and severe course of
intraocular inflammation in our patients.

Interestingly we observed a significant improvement in
central retinal thickness. TNF-« is one of the inflammatory
cytokines that upregulates intraocular production of VEGF
[22, 23], which plays a crucial role in the pathogenesis of
CME [24]. We have previously reported how another TNF-«
blocker, adalimumab, induces a reduction in plasma VEGF
levels when employed for treatment of immune-mediated
uveitis, which may correlate with clinical improvement [25].
In our study GLM also demonstrated a beneficial effect on
CME thus strengthening the idea of a comparable efficacy
with first-line TNF-« blockers.

Previous reports on the use of GLM for treatment of
uveitis have focused on those patients with uveitis sec-
ondary to Behget disease, juvenile idiopathic arthritis, and/or
HLA-B27 + haplotype. To the best of our knowledge, this
is the first report of GLM employed in the treatment of
uveitis associated with sarcoidosis, Vogt-Koyanagi-Harada
disease, and/or psoriatic arthritis. The increasing potential
treatment indications for GLM may be of high interest in the
therapeutical decision making of chronic uveitis patients.

The main aim of this study is to show these encouraging
results on the use of GLM for treatment of immune-mediated
uveitis. Although these results are preliminary, further studies
including a higher and more homogeneous group of patients
are warranted.



Mediators of Inflammation

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

(1]

S

—
=

=

[8

(10]

(11]

(12

R. B. Nussenblatt, “Philosophy, goals, and approaches to medi-
cal therapy, in Uveitis: Fundamentals and Clinical Practice, R.
B. Nussenblatt and S. M. Whitcup, Eds., pp. 76-113, Mosby-
Elesvier, 4th edition, 2010.

P. P. Sfikakis, P. G. Theodossiadis, C. G. Katsiari, P. Kaklamanis,
and N. N. Markomichelakis, “Effect of infliximab on sight-
threatening panuveitis in Behget’s disease,” The Lancet, vol. 358,
no. 9278, pp. 295-296, 2001.

I. Tugal-Tutkun, A. Mudun, M. Urgancioglu et al., “Efficacy
of infliximab in the treatment of uveitis that is resistant to
treatment with the combination of azathioprine, cyclosporine,
and corticosteroids in Behget’s disease: an open-label trial;’
Arthritis and Rheumatism, vol. 52, no. 8, pp. 2478-2484, 2005.
M. Diaz-Llopis, D. Salom, C. Garcia-De-Vicuiia et al., “Treat-
ment of refractory uveitis with adalimumab: a prospective
multicenter study of 131 patients,” Ophthalmology, vol. 119, no.
8, pp. 1575-1581, 2012.

T. Arayssi, R. Hamra, F. Homeidan et al., “The efficacy of a single
dose of infliximab in the treatment of Beh¢et’s disease uveitis,”
Clinical and Experimental Rheumatology, vol. 23, no. 3, p. 427,
2005.

M. Cordero-Coma, T. Yilmaz, and S. Onal, “Systematic review
of anti-tumor necrosis factor-alpha therapy for treatment of
immune-mediated uveitis,” Ocular Immunology and Inflamma-
tion, vol. 21, no. 1, pp. 19-27, 2013.

T. Sakai, H. Watanabe, K. Kuroyanagi et al., “Health- and vision-
related quality of life in patients receiving infliximab therapy for
Behget uveitis,” British Journal of Ophthalmology, vol. 97, no. 3,
pp. 338-342, 2013.

G. Levy-Clarke, D. A. Jabs, R. W. Read, J. T. Rosenbaum, A.
Vitale, and R. N. Van Gelder, “Expert panel recommendations
for the use of anti-tumor necrosis factor biologic agents in
patients with ocular inflammatory disorders,” Ophthalmology,
vol. 121, no. 3, pp. 785-796, 2014.

7. Ash and P. Emery, “Golimumab -a new tool in the armoury
against inflammatory arthritis,” Annals of Medicine, vol. 43, no.
2, pp. 133-141, 2011

M. Cordero-Coma, D. Salom, M. Diaz-Llopis, M. J. Lopez-
Prats, and S. Calleja, “Golimumab for uveitis,” Ophthalmology,
vol. 118, no. 9, pp. 1892-e4, 2011.

M. William, S. Faez, G. N. Papaliodis, and A.-M. Lobo,
“Golimumab for the treatment of refractory juvenile idiopathic
arthritis-associated uveitis,” Journal of Ophthalmic Inflamma-
tion and Infection, vol. 2, no. 4, pp. 231-233, 2012.

S. Faez, A. M. Lobo, L. Sobrin, and G. N. Papaliodis, “Treatment
of seronegative spondyloarthropathy-associated uveitis with
golimumab: retrospective case series,” Clinical & Experimental
Ophthalmology, 2013.

R. B. Nussenblatt, A. G. Palestine, C.-C. Chan, and E. Roberge,
“Standardization of vitreal inflammatory activity in intermedi-
ate and posterior uveitis,” Ophthalmology, vol. 92, no. 4, pp. 467-
471, 1985.

D. A. Jabs, “Standardization of uveitis nomenclature for report-
ing clinical data. Results of the first international workshop,”

(16]

(18]

(21]

[22]

American Journal of Ophthalmology, vol. 140, no. 3, pp. 509-516,
2005.

M. Santos Lacomba, C. Marcos Martin, J. M. Gallardo Galera
et al.,, “Aqueous humor and serum tumor necrosis factor-« in
clinical uveitis,” Ophthalmic Research, vol. 33, no. 5, pp. 251-255,
2001.

M. Sakaguchi, S. Sugita, K. Sagawa, K. Itoh, and M. Mochizuki,
“Cytokine production by T cells infiltrating in the eye of uveitis
patients,” Japanese Journal of Ophthalmology, vol. 42, no. 4, pp.
262-268, 1998.

A. D. Dick, J. V. Forrester, J. Liversidge, and A. P. Cope,
“The role of tumour necrosis factor (TNF-«) in experimental
autoimmune uveoretinitis (EAU),” Progress in Retinal and Eye
Research, vol. 23, no. 6, pp. 617-637, 2004.

L. I. Kump, R. A. C. Castafieda, S. N. Androudi, G. E. Reed,
and C. S. Foster, “Visual outcomes in children with juvenile
idiopathic arthritis-associated uveitis,” Ophthalmology, vol. 113,
no. 10, pp. 1874-1877, 2006.

W. J. Power, A. Rodriguez, M. Pedroza-Seres, and C. S. Foster,
“Outcomes in anterior uveitis associated with the HLA-B27
haplotype,” Ophthalmology, vol. 105, no. 9, pp. 1646-1651, 1998.

O. M. Durrani, N. N. Tehrani, J. E. Marr, P. Moradi, P. Stavrou,
and P. I. Murray, “Degree, duration, and causes of visual loss
in uveitis,” British Journal of Ophthalmology, vol. 88, no. 9, pp.
1159-1162, 2004.

C. W.T. A. Lardenoye, B. van Kooij, and A. Rothova, “Impact of
macular edema on visual acuity in uveitis,” Ophthalmology, vol.
113, no. 8, pp. 1446-1449, 2006.

E. Giraudo, L. Primo, E. Audero et al, “Tumor necrosis
factor-o regulates expression of vascular endothelial growth
factor receptor-2 and of its co-receptor neuropilin-1 in human
vascular endothelial cells,” Journal of Biological Chemistry, vol.
273, no. 34, pp. 22128-22135, 1998.

M. Hangai, S. He, S. Hoffmann, J. I. Lim, S. J. Ryan, and D. R.
Hinton, “Sequential induction of angiogenic growth factors by
TNF-« in choroidal endothelial cells,” Journal of Neuroimmu-
nology, vol. 171, no. 1-2, pp. 45-56, 2006.

A. Rothova, “Inflammatory cystoid macular edema,” Current
Opinion in Ophthalmology, vol. 18, no. 6, pp. 487-492, 2007.

S. Calleja, M. Cordero-Coma, E. Rodriguez, M. Llorente, M.
Franco, and J. G. Ruiz de Morales, “Adalimumab specifically
induces CD3" CD4" CD25"" Foxp3" CDI27~ T-regulato-
ry cells and decreases vascular endothelial growth factor
plasma levels in refractory immuno-mediated uveitis: a non-
randomized pilot intervention study,” Eye, vol. 26, no. 3, pp.
468-477, 2012.



Copyright of Mediators of Inflammation is the property of Hindawi Publishing Corporation
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.



