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Abstract
Objective
To assess the efficacy of anti-tumour necrosis factor (TNF)-o agents in the treatment of refractory uveitic macular
oedema (UME).

Methods
Patients with refractory UME treated with TNF-a blockers were retrospectively enrolled. Central macular thickness
(CMT) was assessed at optical coherence tomography (OCT) at the start of TNF-a inhibition, after 3 and 12 months,
and at the last follow-up visit.

Results
Thirty-six patients (56 eyes with UME) were enrolled. The mean follow-up period was 29.9+40.8 (4-184) months.
A statistically significant decrease was observed in the frequency of UME (p<0.0001) and in the mean CMT values
(p<0.0001) during the study period. Best corrected visual acuity improved in 35 eyes (62.5%), remained stable in
12 eyes (21.4%), reduced in 9 eyes (16.1%). The mean corticosteroid dosage significantly decreased during the study
period (p=0.016).

Conclusion
TNF-a inhibitors represent a useful treatment in patients with severe or resistant UME.
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Introduction

Uveitic macular oedema (UME) ac-
counts for a retinal thickening in the mac-
ular area owing to intra- or sub-retinal
fluid accumulation and is the most sight-
threatening complication of intraocular
inflammation (1). It may occur in more
than 30% of patients with uveitis, espe-
cially in chronic cases and in patients with
intermediate uveitis, posterior uveitis and
panuveitis. Nevertheless, UME may also
complicate anterior uveitis, especially in
case of highly relapsing uveitis and when
anterior inflammation spills into the vit-
reous (2-4). Notably, UME is a primary
cause of visual loss in uveitic patients and
represents a strong predictor of best cor-
rected visual acuity (BCVA) worsening
(5, 6). For these reasons, early diagno-
sis and appropriate aggressive treatment
are strictly required to prevent long-term
structural damage and preserve visual
function in eyes with UME (1).

Systemic corticosteroids represent the
first-line treatment option in patients
with bilateral UME or in case of unilat-
eral refractory UME, but conventional
disease-modifying anti-theumatic drugs
(cDMARDs) and/or biologic agents may
be added as steroid sparing agents and in
recalcitrant cases (1). During the last two
decades, tumour necrosis factor (TNF)-au
inhibitors have shown to be effective in
controlling intraocular inflammation and
preventing uveitic relapses in refractory
cases (7-9). In particular, the monoclo-
nal anti-TNF-o antibodies adalimumab
(ADA) and infliximab (IFX) are the most
frequently employed agents in the setting
of non-infectious uveitis, with ADA be-
ing the only biologic agent approved by
the Food and Drug Administration and
the European Medicines Agency for the
treatment of patients with non-infectious
intermediate uveitis, posterior uveitis
and panuveitis (10, 11).

Although it is recognised that UME
may benefit from treatment with TNF-a
blockers in different clinical contexts,
to date no randomised controlled clini-
cal trial has primarily explored the role
of these agents in the management of
UME (12-16). In this regard, the main
objective of our study was to assess the
short- and long-term efficacy of mono-
clonal anti-TNF-o antibodies in the
treatment of UME.

Patients and methods

Patients with refractory UME treated
with TNF-o blockers were retrospec-
tively included in the study; infectious
and neoplastic diseases had been ruled
out before starting biologic treatment.
For the study purposes, UME was de-
fined as refractory in case of persistence
of macular oedema despite previous
standard treatments. In detail, the fol-
lowing monoclonal anti-TNF-o. agents
were employed: ADA, administered
subcutaneously at the dosage of 40 mg
every other week; IFX, used intrave-
nously at the dosage of 5 mg/kg every 8
weeks; golimumab (GOL), used subcu-
taneously every 4 weeks at a dosage of
50 mg; and certolizumab pegol (CZP)
initially given subcutaneously at a dos-
age of 400 mg for induction and then
200 mg fortnightly. The choice of the
TNF-a antagonist had been based on
physicians’ discretion according to the
different specific clinical contexts.
Follow-up visits were performed every
3 months or in case of disease relapse
and/or safety concerns, according to the
best standard of care. Clinical diagnosis
of macular oedema was confirmed in all
eyes at optical coherence tomography
(OCT) and eyes with a central macular
thickness (CMT) value >300 pm and ev-
idence of intraretinal fluid or cysts were
included in the study. OCT scans were
performed on a Carl Zeiss Meditech
Cirrus HD-OCT 5000 in all Centres in-
volved. A Macular Cube 512x128 Smart
HD Scan and HD 5-line raster scan were
acquired for each eye. Best-corrected
visual acuity (BCVA) was assessed with
Snellen chart in decimal fractions at any
visit. Patients undergoing peribulbar
injections or intravitreal corticosteroid
injections or implants during the three
months preceding the start of biologics
were excluded from the study.

The primary aim of the study was to
assess the effectiveness of anti-TNF-a
treatment in the resolution of UME. Res-
olution of UME was defined as the ab-
sence of any clinical and OCT evidence
of inflammatory macular oedema. The
secondary aims were: i) to search for
any BCVA changes and corticosteroid
sparing effect in patients with refractory
UME treated with TNF-o inhibitors; ii)
to evaluate any impact of a concomitant
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Table I. A summary of the demographic
and clinical features referred to the start of
monoclonal anti-TNF-a treatment from pa-
tients enrolled in the study.

Age, years (mean+SD) 425+139

Age at uveitis onset, years 31.7+156
(mean+SD)

Uveitis duration, years 108 £6.6
(mean+SD)

Age at onset of systemic 175168
disease, years (mean+SD)

Systemic disease duration, 113+13.1
years (mean+SD)

Ocular involvement

Unilateral uveitis 15 (41.7%)

Bilateral uveitis 21 (58.3%)

Unilateral macular oedema 16 (44.4%)

Bilateral macular oedema 20 (55.6%)

Anterior uveitis, eyes 3 (5.4%)

Intermediate uveitis, eyes 4 (7.1%)

Posterior uveitis, eyes 20 (35.7%)

Panuveitis, eyes 29 (51.8%)

Retinal vasculitis, eyes 18 (32.1%)

Diagnosis

Behget’s disease 20 (55.6%)
Idiopathic uveitis 10 (27.8%)
Spondiloarthritis 3 (8.3%)

JIA 2 (5.6%)
Sarcoidosis 1 (2.8%)

JIA: juvenile idiopathic arthritis; SD: standard
deviation.

treatment with cDMARDs and of the
different lines of biologic therapy on the
decrease of the mean CMT values.

The primary endpoint was represented
by a statistically significant decrease
in the number of eyes with UME and
in the mean CMT values at the 3- and
12-month follow-up and at the last OCT
assessment compared with the start of
anti-TNF-o treatment (baseline). The
secondary endpoints corresponded to:
i) a statistically significant improve-
ment of BCVA during follow-up; ii)
the identification of a statistically sig-
nificant decrease between baseline and
the last follow-up visit in the number of
patients requiring corticosteroids and
in the mean corticosteroid dosage used
among patients continuing steroids; iii)
to search for any statistically significant
difference in the CMT value reduction
between biologic naive patients and
patients previously treated with other
biologics as well as between patients
undergoing monotherapy and those con-
comitantly treated with cDMARDs.

Descriptive statistics was used for per-
centages, mean values and standard
deviation or median and interquartile
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range, as appropriate. The Shapiro-Wilk
test was used to assess normality dis-
tribution. For categorical variables, chi
square test was used for the overall as-
sessment of changes during follow-up
by employing 4x2 contingency tables;
post-hoc analysis was performed using
McNemar test. For qualitative variables,
repeated measures ANOVA or Friedman
test were used, as required, for the overall
assessment during follow-up; post-hoc
analysis was performed using Student’s
t-test or Wilcoxon test, as appropriate.
The threshold for statistical significance
was set to p<0.05; Bonferroni correction
was applied for multiple comparisons
as indicated. Data were computed using
IBM SPSS Statistics for Windows, v. 24
(IBM Corp., Armonk, N.Y., USA).

Results

Thirty-six patients (23 males, 13 fe-
males) corresponding to 56 eyes with
refractory UME were enrolled in the
study. Table I summarises demographic
and clinical data of the patients enrolled,
whereas Table II provides detailed in-
formation about previous and concomi-
tant treatments.

The mean follow-up period was
29.9+40.8 (4-184) months. The follow-
ing TNF-a inhibitors were employed:
ADA in 23 patients, IFX in 9 patients,
CZP in 3 patients and GOL in 1 patient.
The number of eyes with UME sig-
nificantly decreased during the whole
follow-up (p<0.0001), as better speci-
fied in Figure 1A. The number (percent-
age) of eyes showing UME resolution at
3-months, 12-months and at the last fol-
low-up visit was 14 (25%), 27 (48.2%)
and 29 (51.8%), respectively.

The mean CMT was 395.7+98.4 um
(median value=389 um) at baseline,
380.3+99 .4 um (median value=360 um)
at 3-month follow-up, 326.0+103.3 pum
(median value=310 pm) at 12-month as-
sessment and 329.0+108.8 um (median
value=300 um) at the last follow-up
visit. A statistically significant decrease
was observed in the mean CMT val-
ues during the whole follow-up period
(p<0.0001). Specifically, statistically
significant differences were identified
between baseline and 12-month assess-
ment (p<0.0001) as well as between
3-month and 12-month follow-up vis-

Table II. Previous and concomitant treat-
ment approaches described in the cohort of
patients enrolled.

Previous treatments

Biologic agents 13 (36.1%)
Adalimumab 6
Infliximab 5
Certolizumab 3
Abatacept 2
Golimumab 1
Anakinra 1
cDMARDs 28 (77.8%)
Methotrexate 17
Cyclosporine A 14
Azathioprine 8
Mycophenolate mofetil 4
Cyclophosphamide 2
Sulfasalazine 1

Concomitant treatments at baseline

Methotrexate 8 (22.2%)

Azathioprine 5 (13.9%)

Cyclosporine A 4 (11.1%)

Mycophenolate mofetil 1(2.8%)

No concomitant treatment 18 (50%)
with cDMARDs

Corticosteroids at the start of 36 (100%)
treatment

Concomitant treatments at last follow-up visit

Methotrexate 7 (19.4%)
Azathioprine 4 (11.1%)
Cyclosporine A 3(8.3%)

Corticosteroids at the last follow-up 23 (63.9%)

cDMARDs: conventional
anti-rheumatic drugs.

disease-modifying

its (p<0.0001). Conversely, Bonfer-
roni correction did not reach statistical
significance between baseline and the
3-month visit (p=0.029) and no signifi-
cant differences were found in the mean
CMT values between the 12-month
evaluation and the last follow-up visit
(»=0.423). A statistically significant
CMT decrease was also observed dur-
ing the study period in the subgroup of
patients with no UME resolution during
follow-up (p=0.002). These results are
shown in Figure 1B.

No statistically significant differences
were identified in the decrease of CMT
during follow-up between biologic na-
ive patients and those undergoing their
second line (or more) biologic therapy
(p=0.785). Similarly, no significant dif-
ferences were identified between pa-
tients initially treated with cDMARDs
and those firstly treated with TNF-a
inhibitors (p=0.192). During the whole
study period patients concomitantly
treated with cDMARDs showed a sig-
nificantly higher decrease of CMT com-
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Fig. 1. The number of pa-
tients with uveitic macular
oedema (UME) (A) and the
mean central macular thick-
ness (CMT) (B) at the start
of monoclonal anti-TNF-o
treatment (baseline), after
3 and 12 months of therapy
and at the last follow-up visit.
The p-values provided were
obtained using the McNemar
test.

The bars in B represent one
standard error of the mean;
significance after Bonferroni
correction for multiple com-
parisons p<0.01.
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pared to patients undergoing TNF-a
inhibitors as monotherapy (p=0.012).
No significant differences between pa-
tients diagnosed with a systemic dis-
ease compared with subjects suffering
from idiopathic uveitis (p=0.226).

The mean BCVA value was 0.69+0.25
(median value=0.7) at the start of treat-
ment and 0.74+0.31 (median value=0.9)
at the last follow-up visit (p=0.065);
BCVA improved in 35 eyes (62.5%),
remained stable in 12 eyes (21.4%), re-
duced in 9 eyes (16.1%).

With regard to the corticosteroid sparing
effect, a statistically significant decrease
in the frequency of patients treated with
corticosteroids was identified between
the start of treatment and the last follow-
up visit (p<0.0001). The mean corticos-
teroid dosage was significantly lower at
the last follow-up visit among patients
continuing corticosteroids throughout
the study period (p=0.016). These find-
ings have been graphically provided in
Figure 2.

Concerning uveitic complications, at
baseline epiretinal membranes and reti-
nal atrophy were identified in 10 eyes
(17.9%) and in 1 eye respectively. Dur-
ing follow-up, lens opacity developed
in 9 eyes (16.1%) and transient intraoc-
ular hypertension was observed in 9
eyes (16.1%).

Discussion

During the last few years, anti-TNF-a
agents have shown to be an effective
treatment option for patients with non-
infectious uveitis, including severe or
resistant cases (7-15, 17). Likewise,
TNF-a inhibitors may be also effective
in patients with long-standing refrac-
tory UME, which has been found to
resolve in 50% to 70% of cases despite
the concomitant tapering of cDMARDs
and corticosteroids (7, 18-21).

The present study was specifically de-
signed to evaluate the efficacy of TNF-a
inhibitors in eyes with UME. In agree-
ment with previously reported studies
we have confirmed the sustained effi-
cacy of monoclonal TNF-a. inhibitors in
counteracting refractory UME. In detail,
a statistically significant decrease in
both the CMT values and the frequency
of UME was observed during the first
12 months of therapy. Clinical efficacy

Clinical and Experimental Rheumatology 2020
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persisted over the first year of treatment,
during the whole follow-up period.
Conversely, UME improvement did not
reach statistical significance within the
first 3 months of treatment, suggesting
a high but not prompt efficacy of mono-
clonal anti-TNF-o agents in resolving or
ameliorating UME. This is in contrast
with the results reported by Schaap-
Fogler et al. (19) who identified a sig-
nificant reduction of CMT as early as 1
month of treatment. This discrepancy
could be related to the different disease
and biologic agents distribution between
the two cohorts of patients, the higher
number of patients enrolled in our study
and the different statistical method.

The percentage of UME resolution re-
ported in our study is in line with previ-
ous literature data (18, 20). Indeed UME
completely resolved in approximately
half of affected eyes within the last as-
sessment. Nevertheless, the primary
endpoint of our study was met, thus
supporting that the use of TNF-o. inhibi-
tors may represent an effective treat-
ment approach also in severe clinical
contexts. In this regard, the mean CMT
values were slightly above normal rang-
es at the last study assessment. Of note,
the primary objective of the study was
achieved despite almost 20% of eyes
showed exudative UME and epiretinal
membrane at baseline, which competed
against the estimation of drug efficacy.
It is noteworthy that the efficacy of
TNF-a antagonists on UME was simi-
lar disregarding the different lines of
biologic treatment and the use of TNF-a.
blockers prior to cDMARDs. Converse-
ly, the concomitant use of cDMARDs
and anti-TNF-o agents led to signifi-
cantly better results than those observed
in patients undergoing monotherapy
with biologics. As a whole, these results
support an early aggressive combination
therapy in refractory cases.

As for previous experiences with non-
infectious uveitis treated with TNF-a
blockers (18, 21), we also identified a
significant corticosteroid sparing ef-
fect with a large percentage of patients
discontinuing corticosteroids and the
remaining patients undergoing signifi-
cantly lower corticosteroid dosages.
Concerning BCVA improvement, we
observed only a trend toward statistical
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significance. This finding is in contrast
with previous studies supporting the
significant improvement of visual acu-
ity in patients with UME undergoing
TNF-a inhibition (19). To a large ex-
tent, this is probably related to the high
number of patients presenting with
uveitic ocular complications at base-
line, as expression of a severe long-
standing intraocular inflammation. Ac-
tually, a non-negligible percentage of
eyes included in the study was already
affected by epiretinal membranes and
retinal atrophy at the start of treatment.
Moreover, a further percentage of eyes
developed cataract within the end of
the study. As a whole, these compli-
cations have presumably affected the
BCVA improvement at least partially
in our cohort of patients and should ad-
dress to an early and aggressive immu-
nosuppressive treatment of UME.

The results obtained in the present study
support the use of TNF-a inhibitors as a
useful treatment choice for patients with
refractory UME, in addition to currently
available therapeutic opportunities in-
cluding systemic and loco-regional cor-
ticosteroids administrations.

In conclusion, monoclonal TNF-a. in-
hibitors represent an effective treatment
approach in eyes with refractory UME
both in terms of morphological and
functional outcomes, disregarding the
different line of biologic therapy. In ad-
dition, in the most severe cases a com-
bination therapy with cDMARDs may
be required to obtain a better outcome.
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