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Abstract

Purpose To evaluate the efficacy and safety of
adalimumab (ADA, Humira®) for treatment of non-
infectious uveitis (NIU) refractory to conventional
medications.

Methods Anti-tumor necrosis factor-a naive patients
with NIU unresponsive to conventional immuno-
suppressive treatment were treated with ADA. Most
cases with NIU were related to ocular Behget syn-
drome. Adult cases used 80 mg ADA subcutaneously
on day 0, 40 mg in the first week, and then 40 mg
every 2-week, while this was 20 mg in children. Eval-
uations were performed pre-treatment and at weeks
2, 8, and 24. The study endpoints were best-corrected
visual acuity (BCVA, LogMAR) improvement, ante-
rior chamber (AC) cell grade, vitreous cell and haze
grades, decrease in macular thickness and edema,
prednisolone dose, immunosuppressive dose, and
adverse reactions.

Results Thirty-eight eyes (19 right, 19 left) of 24
patients (14 female, 10 male) with (ocular Behcet
syndrome) OBS (n=27 eyes/18 patients) and NIU
(n=11 eyes/6 patients) were included. Mean age
was 29.0+14.1 years (range, 5-49) and follow-up
time was 24 weeks. After ADA, BCVA increased (p
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< 0.001), and improvements in AC cell grade (p <
0.001), vitreous cell grade (p < 0.001), and vitreal
haze grade (p < 0.001) were achieved at the final
visit. Mean macular thickness decreased from 243.5
to 235.5 um (p < 0.001). Such a rapid control of both
anterior and posterior uveitis was observed in all eyes
as early as the second week without relapses dur-
ing follow-up. No ocular or systemic complications
emerged during treatment.

Conclusions ADA is effective and well-tolerated in
pediatric and adolescent patients with NIU including
OBS refractory to traditional medications and dem-
onstrated corticosteroid- and immunosuppressive-
sparing effects with no major side effects.

Keywords Adalimumab - Behget disease - HLA-
B27 - Recurrent iridocyclitis - Treatment

Introduction

Non-infectious uveitis (NIU) is a relapsing-remit-
ting autoimmune disease that is characterized by
intraocular inflammation, which includes ocular
Behget syndrome (OBS) and spondyloarthropathies
such as juvenile idiopathic arthritis (JIA) and anky-
losing spondylitis (AS). They represent 20% of legal
blindness in developed countries after unpredictable
outbreaks of ocular inflammation with recurrent acute
hypopyon iridocyclitis, vitritis, retinitis, and occlu-
sive vasculitis [1]. The highest prevalence of OBS is
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in Turkey and Japan (1/1000-1/10,000 per year), but
1/300,000 in the USA [1]. In Europe, NIU accounts
for two-thirds of uveitis, whereas OBS itself accounts
for one-fourth in Turkey, which affects predominantly
men in their third decade of life.

Although we can control ocular inflammation
and reduce the number of relapses with a combina-
tion of corticosteroids and immunosuppressants in
NIU [2], their definitive therapy is still unsatisfactory
with various drug-related ocular and systemic side
effects. Therefore, it is urgent to find rapidly acting,
effective, and safer management modalities to obtain
full remission and vision protection. Tumor necro-
sis factor (TNF)-a, a pro-inflammatory cytokine,
induces inflammation in NIU and OBS and its inhi-
bition may be an effective strategy for uveitis remis-
sion that reduces exposure to corticosteroids, prevent-
ing permanent loss of vision [1, 2]. Indeed, TNF-a
is increased in patients with OBS [3], and sustained
remission can be obtained with infliximab (IFX, an
anti-TNF-a agent) in uveitis refractory to conven-
tional combined therapies [4]. Adalimumab (ADA,
Humira®), a human monoclonal anti-TNF-a agent,
may be more effective than IFX [5], and at present,
Turkey, like the USA, European countries, and Japan,
approved its use for the treatment of NIU and OBS.

In the present prospective research, we inves-
tigated the effect of ADA in terms of the degree of
clinically detectable anterior and posterior ocular
inflammation and macular edema in patients with
NIU including OBS who were recalcitrant to conven-
tional immunosuppressants.

Materials and methods

Pediatric and adult patients with active NIU who
were unresponsive to the combination of predniso-
lone plus immunosuppressants (azathioprine, cyclo-
sporine, interferon) for at least 8 weeks were treated
with ADA at the Department of Ophthalmology,
Division of Uvea-Behcet Unit, (Erciyes University
Medical Faculty, Kayseri, Tiirkiye). The study con-
formed to the Declaration of Helsinki. The research
was reviewed and approved by the department’s
academic board and the ethics committee of (Erci-
yes University) (No: 2020/76), and written informed
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consent was obtained from all patients after possible
side effects of ADA were explained.

All uveitis patients were evaluated at baseline for
full (purified) protein derivative (PPD) tests, com-
plete blood count (CBC), biochemical analyses, pul-
monary radiology, and functions of the kidney and
liver. Anti-tuberculosis prophylaxis was performed if
latent tuberculosis was present or if the PPD test was
over 10 mm. Exclusion criteria were patients with
active HBV, HCV, HIV, fungal infections, liver/kid-
ney insufficiency, or malignancy.

According to the Standardization of Uveitis
Nomenclature (SUN) Working Group and adapted
National Eye Institute criteria [6, 7], ocular inflam-
mation was classified as “active” if the patient had
at least one active “anterior chamber” (AC) inflam-
matory cell grade 1+ or higher, vitreous cell or haze
grade 1+ or higher, or chorioretinal vascular lesions
while the patients were under treatment with topical
or systemic corticosteroids plus immunosuppressants;
or “inactive”, which corresponds to eyes without the
abovementioned active inflammatory status in addi-
tion to an AC cell grade and vitreous cell and haze
grades of 0.5+or less. Inactive patients were also
included in the study if they demonstrated frequent
relapses with abovesaid traditional management.
Indeed, some inactive eyes had central macular thick-
ening without macular edema as a result of previ-
ous panuveitic attacks. Therefore, eyes with (central
macular thickness) CMT over 300 um and/or cystic
changes were accepted as CME. Patients who had
cataract surgery or retinal diseases that could affect
visual acuity during the last 6 months were excluded.
Children were followed-up by a pediatrician at regu-
lar intervals during the ADA treatment. During the
follow-up period, 2+or more increases in AC and
vitreous cell grades or transition from grade 3+to
4 +were accepted as disease activity. Similarly, the
development of new retinitis, vascular occlusion,
retinal hemorrhage, macular edema, or papillitis was
also accepted as posterior segment activation. Active
inflammation of the eye after 8 weeks from ADA ini-
tiation was accepted as treatment failure.

The patients were evaluated at baseline and at sec-
ond week, 8th week, and 24th week after the ADA
treatment. At each visit, best-corrected visual acu-
ity (BCVA, LogMAR) was obtained using a Snellen
chart. Anterior segment and vitreal evaluations were
performed by slit-lamp biomicroscopy, intraocular
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Table 1 Demographic characteristics of adult and pediatric patients with non-infectious uveitis

Patient no Age (Year) Gender Type of Uveitis Etiology of Uveitis Previous Previous systemic Baseline BCVA
topical medi-  medications (Log-
cations MAR) R/L
#1 6 F Panuveitis Idiopathic NIU CS drops 2/day AZA(2 mg/ 1/0.7
kg/d) + predniso-
lone(1 mg/kg/d)
#2 43 F Panuveitis Behcet Disease CS drops 3/day AZA(2 mg/ 0.3/0.7
kg/d) + predniso-
lone(1 mg/kg/d)
#3 43 M Panuveitis +retinal Behcet Disease CS drops 2/day IFX(5 mg/kg) /1.3
vasculitis
#4 9 F Panuveitis Idiopathic NIU CS drops 1/day Cyclosporine(10 mg/  0/1.3
kg/d) + predniso-
lone(1 mg/kg/d)
#5 29 F Panuveitis +retinal Behcet Disease CS drops 1/day AZA(2 mg/ 0.4/-
vasculitis kg/d) + predniso-
lone(1 mg/kg/d)
#6 24 M Panuveitis Behget Disease CS drops 3/day IFX(5 mg/kg) 1.7/1.3
#7 8 F Panuveitis Idiopathic NIU CS drops 1/day Cyclosporine(10 mg/  1.5/0.7
kg/d) + predniso-
lone(1 mg/kg/d)
#8 34 M Panuveitis +retinal Behget Disease CS drops 1/day AZA(2 mg/ 0.7/
vasculitis kg/d) + predniso-
lone(1 mg/kg/d)
#9 19 F Panuveitis JIA CS drops 1/day IFX(5 mg/kg)+pred- 0.22/0.1
nisolone(1 mg/kg/d)
#10 39 F Panuveitis +retinal Behget Disease CS drops 1/day Cyclosporine(10 mg/ 1.3/1.7
vasculitis kg/d) + predniso-
lone(1 mg/kg/d)
#11 28 M Panuveitis + papil- Behget Disease CS drops 1/day AZA(2 mg/ 072
litis kg/d) + predniso-
lone(1 mg/kg/d)
#12 35 M Panuveitis Behget Disease CS drops 1/day Cyclosporine(10 mg/ Y2
kg/d) + predniso-
lone(1 mg/kg/d)
#13 40 M Panuveitis Behget Disease CS drops 1/day AZA(2 mg/ 02
kg/d) + predniso-
lone(1 mg/kg/d)
#14 45 M Panuveitis Behget Disease - AZA(2 mg/ 2/0.4
kg/d) + predniso-
lone(1 mg/kg/d)
#15 25 F Panuveitis JIA CS drops 2/day AZA(2 mg/ 0.5/2
kg/d) + predniso-
lone(1 mg/kg/d)
#16 33 M Panuveitis Behget Disease CS drops 2/day AZA(2 mg/ 1/0.7
kg/d) + predniso-
lone(1 mg/kg/d)
#17 39 M Panuveitis Behget Disease CS drops 2/day IFX(5 mg/kg)+pred- 0/0.4
nisolone(1 mg/kg/d)
#18 21 M Panuveitis Behget Disease - Cyclosporine(10 mg/  0.4/0.22
kg/d) + predniso-

lone(1 mg/kg/d)
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Table 1 (continued)

Patient no Age (Year) Gender Type of Uveitis Etiology of Uveitis Previous Previous systemic Baseline BCVA
topical medi-  medications (Log-
cations MAR) R/L
#19 27 M Panuveitis + papil- Behcet Disease CS drops 1/day AZA(2 mg/ 1/0.9
litis kg/d) + predniso-
lone(1 mg/kg/d)
#20 40 M Panuveitis Behget Disease CS drops 1/day C yclosporine(10 mg/ 0/0.22
kg/d) + predniso-
lone(1 mg/kg/d)
#21 5 M Intermediate Behget Disease - Cyclosporine(10 mg/  1.3/-
kg/d) + predniso-
lone(1 mg/kg/d)
#22 48 F Panuveitis +retinal Behget Disease CS drops 1/day AZA(2 mg/ /1.3
vasculitis kg/d) + predniso-
lone(1 mg/kg/d)
#23 10 F Panuveitis JIA - IFX(5 mg/kg) -2
#24 49 M Panuveitis Behget Disease - AZAQ2 mg/ 171
kg/d) + predniso-

lone(1 mg/kg/d)

AZA = azathioprine, BCVA =best-corrected visual acuity, CS=corticosteroid, F=female, IFX=infliximab, JIA =juvenile idio-
pathic arthritis, M =male, NIU = non-infectious uveitis, R/L =right/left

Table 2 The comparison of outcome variables at baseline, the progression, and the final status

n=38 eyes Baseline 2".week 8h.week 24".week  p-value
a b c d ad
BCVA (LogMAR) 1.00 0.70 0.35 035 <0.001
(0.28-1.50) (0.10-1.30) (0.10-1.00) (0.10-0.85)
p=0.012 7=0.003 p=0.111
AC cell grade 0.50 034 0.11 0.00 <0.001
(0.0-1.0) (0.0-1.0) (0.0-0.0) (0.0-0.0)
P=0.014 =002 =0.046
Vitreous cell grade 0.47 0.20 0.08 0.03 <0.001
(0.0-1.0) (0.00-0.25) (0.0-0.0) (0.0-0.0)
£=0.003 p=0.058 7=0317
Vitreal haze grade 0.82 0.59 0.31 0.15 <0.001
(0.00-1.25) (0.00-1.00) (0.00-0.28) (0.00-0.05)
$=0.006 $=0.033 p=0.043
CMT um 2435 2340 2335 2355 <0.001
(216.3- 318.5) (194.3-274.8) (186.3-281.3) (181.5-292.5)
$=0.001 7=0.694 =071

AC = anterior chamber, BCVA =best-corrected visual acuity, CMT =central macular thickness

LogMAR =Logarithm of Minimum Angle of Resolution

The significant p values were stated in bold and other differences were not significant

pressure was measured by applanation tonometry,
and dilated fundoscopy was performed with a 90-D
fundus lens. CMTs were calculated in the subfoveal
section by (spectral-domain optic-coherence tomog-
raphy) SD-OCT (Heidelberg Spectralis, Germany).
Ultra-widefield fundus fluorescein angiography
(FFA) images were obtained with an Optos device
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(Optos Advance, Optos, USA) to detect retinal vas-
culitis on the first visit. Patients were questioned
regarding the side effects of ADA during the manage-
ment period, and CBC and serum tests were repeated
at 8-week interval. Complications such as cataracts,
glaucoma, epiretinal membrane, and retinoschisis
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were noted, if present, in all adult and pediatric
patients after ADA treatment.

Patients with NIU unresponsive to conventional
immunosuppressives were treated with subcutaneous
injections of 80 mg ADA on day 0, 40 mg at the first
week, and then 40 mg every 2-week (20 mg in chil-
dren <30 kg). Prednisolone was gradually lowered
and stopped within 2—4 weeks. Immunosuppressives
were gradually reduced at 4-6 weeks but not stopped
completely to prevent the formation of anti-ADA
antibodies. The study endpoints were improvement in
BCVA, decrease in CMT, decrease in vitreous haze
grade, AC and vitreous cell grades, prednisolone, and
immunosuppressive doses. Possible adverse reactions
were noted if present.

Statistical analyses were performed using SPSS
for Windows 21.0 (IBM statistics, NYC, USA). Com-
patibility with normal distribution was evaluated by
Shapiro—Wilk’s test. Descriptive statistics exhibiting
normal distribution were expressed as mean =+ stand-
ard deviation, while those not exhibiting normal dis-
tribution were expressed as median, maximum, and
minimum values. The Friedman test was applied
for non-normally distributed dependent groups and
the Wilcoxon test was used as indicated. Statistical
graphs were created using GraphPad Prism Version 8

Fig.1 Case 1, an 8-year-
old girl is being followed
up for juvenile idiopathic
arthritis-related uveitis. A
Horizontal spectral-domain
optic-coherence tomog-
raphy (SD-OCT) image

of the macula region (left
eye). B Before adalimumab
treatment, the presence of
cystoid (macular) edema

is observed in the central
macula. C 8 weeks after
adalimumab treatment,
SD-OCT image shows reso-
lution of cystoid macular
edema. D SD-OCT image at
24 weeks after adalimumab
treatment

(GraphPad Coorp, San Diego, USA). P values <0.05
were regarded as significant.

Results

All uveitis patients attended regular follow-ups.
Five of the 24 patients were pediatric cases, and 19
were adults. Five of 24 patients had unilateral total
vision loss as a result of previous aggressive uveitis
attacks and complications even though they received
traditional anti-inflammatory drugs, and another 5
patients had unilateral involvement. Therefore, 14 of
24 patients (14 females, 10 males) had bilateral and
10 had unilateral involvement. The systemic diag-
nosis was OBS (n=18, 75.0%), JTIA (n=3, 12.5%),
and idiopathic (n=3, 12.5%). Therefore, a total of
38 eyes (19 right, 19 left) with OBS-related uveitis
(n=27 eyes of 18 patients) and NIU (n=11 eyes of
6 patients) were included. Demographic characteris-
tics of adult and pediatric patients with non-infectious
uveitis are given in Table 1.

The mean age was 29.0+ 14.1 years (range, 5—49),
and the follow-up time was 6 months. All uveitis
patients were classified based on the International
Uveitis Study Group criteria. Fourteen of 24 patients

@ Springer



4466

Int Ophthalmol (2023) 43:4461-4472

Fig. 2 Case 2, a 19-year-
old men is being followed
up for Behget uveitis. A
Horizontal spectral-domain
optic-coherence tomogra-
phy (SD-OCT) image of the
macula region (right eye).
It was observed that severe
macular edema before
adalimumab treatment (B)
resolved at 8 weeks after
treatment (C) and remained
stable at 24 weeks control
D)

(58.3%) had active uveitis before ADA therapy and
the remaining 10 (41.7%) were in the inactive period
but had frequent ocular relapses (>4 recurrences in
the previous year), which resulted in deterioration
of vision with every attack. Of 38 eyes, panuveitis
was present in 27 (71.0%), retinal vasculitis in six
(15.7%), papillitis in two (5.3%), and intermediate
uveitis with vitritis in one (2.7%). Two eyes (5.3%)
had panuveitis with papillitis. All active uveitis cases
were using oral methylprednisolone (1 mg/kg/d) and
topical steroid drops for at least 2 weeks. In addition,
five of the 24 patients were using systemic IFX and
the remaining 19 patients were under treatment with
systemic immunosuppressive drugs (azathioprine
and cyclosporine). The patients were only on ADA
therapy after its initiation and all prior non-effective
drugs including systemic corticosteroids were gradu-
ally discontinued within 2-4 weeks, except topical
drops in cases with anterior uveitis signs.

Baseline ocular findings of the patients and the
progressions of improvements are shown in Table 2.
The median value before ADA treatment for BCVA
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(LogMAR) was 1.00 (0.28-1.5), AC cell score
was 0.50 (0.0-1.0), posterior segment cell score
was 0.47 (0.0-1.0), and vitreal haze degree was
0.82 (0.00-1.25). The outcomes of ADA treatment
were analyzed based on the last visit. Complete and
rapid control of both anterior and posterior uveitis
was observed in all eyes without relapses during
the follow-up. After ADA usage, BCVA signifi-
cantly improved at the last visit (p < 0.001). Such
an increase started as early as the second week
(p=0.012), significantly increased at the 8th week
(p=0.003), but remained stable afterward until
24 weeks (Table 2). Both AC and vitreous cell
grades and vitreal haze grade started to decrease
within 2 weeks and improvement was observed
until the last visit at 24 weeks (for each, p < 0.001).
Similarly, the mean CMT was 243.5 um at baseline,
which decreased to 234.5 um at the second week
(»=0.001). CMT was stable after the 2nd week
until post-treatment 24 weeks (p <0.001). No ocu-
lar complications emerged during the management
period. Baseline CMT status and the effectiveness
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Fig. 3 Case 3, a 21-year-
old men is being followed
up for Behget uveitis. A

Horizontal spectral-domain

optic-coherence tomogra-

phy (SD-OCT) image of

the macula region (right
eye). It is observed that
cystoid macular edema was
present before adalimumab
treatment (B), the cysts
significantly reduced at

8 weeks after treatment
(C) and remained stable at
24 weeks control (D)

of ADA treatment in three cases included in the
study are shown in Figs. 1, 2, and 3.

Comparative subgroup analyses of pediatric and
adult patients are given in Figs. 4 and 5. While a
partial improvement was observed in BCVA, vit-
reous haze grade, and CMT in the pediatric group
compared to pre-treatment, the results obtained in
the adult group were that there was an improvement
in all parameters.

Taken together, rapid remission was observed
within two to four weeks in all evaluations. How-
ever, recurrence was encountered in four eyes as
panuveitis at the fourth week, CME in three eyes
at the eighth week, and anterior uveitis with vitri-
tis in one eye at the sixth month after cessation of
corticoids. Two patients with previous IFX treat-
ment had panuveitis with vasculitic attacks at the
fourth week, one had + 1 vitreal haze with anterior
segment inflammation at the sixth month, and three
had CME at the eighth week. Table 3 summarizes
the recurrence status of the patients. Systemic
prednisolone (1 mg/kg/d) was again started for all

these patients and ADA therapy was maintained.
With these exceptions, the remaining eyes did not
develop attacks during the course of ADA treat-
ment. ADA was well-tolerated by the majority of
patients, though local pain at the injection site, rash,
and itching were commonly encountered.

Discussion

Recent treatment modalities using anti-TNF antibod-
ies (IFX, ADA) are promising for NIU recalcitrant to
traditional drugs, which decrease the number of uvei-
tis attacks with their immediate onset of action that is
considered to be critical in sight-threatening NIU [8].
In a multicenter study, the efficacy of IFX and ADA
treatments was compared in refractory uveitis cases
due to Behget disease [9]. According to the 1-year
follow-up results, the improvement and efficacy of
anterior and posterior segment inflammations were
similar in both groups, but the improvement results
in the ADA group were better than the IFX group. In
this study, uveitis attacks could not be controlled in 5
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Fig. 4 Subgroup analysis plot of pediatric uveitis within the
group. In the subgroup analysis of 8 uveitic eyes, best cor-
rected visual acuity (BCVA, LogMAR), anterior chamber
(AC) cell grade, vitreous cell grade, vitreous haze grade, and
central macular thickness (CMT, um) were evaluated. There
was an improvement in BCVA at week 24 after adalimumab
treatment compared to pre-treatment (p=0.004), and no sta-
tistically significant differences were found between the other
weeks (ns: nonsignificant). There was no difference in AC

patients (3 with OBS, 2 with JIA) despite the use of
IFX before ADA. However, with ADA, both anterior
and posterior inflammation findings and visual prog-
nosis were improved until the 24th week. Although
systemic corticoids plus traditional immunosuppres-
sive agents are the first management modality for
OBS patients with severe posterior segment uveitis,
effective alternative approaches are mandatory due to
the adverse effects of long-term corticoid use. Prompt
and aggressive use of biologicals in patients with
recurrent and resistant ocular complications improves
visual prognosis [10]. Although ADA is approved for
the treatment of uveitis, the knowledge of its efficacy
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cell grade and vitreous cell grade changes. It was observed
that vitreous haze grade improved at 8 weeks (p=0.042) and
24 weeks (p=0.049) after treatment compared to before adali-
mumab treatment. On the other hand, while there was a sig-
nificant decrease in CMT compared to the baseline in the 2nd
week (p=0.049) and the 8th week (p=0.02), there was no
significant change in the other weeks. Statistically significant
comparisons are indicated by p values with "*" and "**" signs

and safety for the management of patients with NIU
and OBS is limited. Our study included both children
and adults and we tried to identify the efficacy of
ADA by evaluating intraocular inflammation (AC and
vitreous cell grades, vitreal haze), macular thickness,
and BCVA. Therefore, the present prospective study
demonstrated that ADA was found to be effective in
improving visual acuity, decreasing ocular inflamma-
tory findings, and reducing macular edema in OBS
and NIU refractory to conventional drugs with both
corticoids- and immunosuppressive-sparing effects.
No major side effects were encountered.
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Fig. 5 Subgroup analysis plot of adult uveitis within the
group. In the subgroup analysis of 30 uveitic eyes, best cor-
rected visual acuity (BCVA, LogMAR), anterior chamber
(AC) cell grade, vitreous cell grade, vitreous haze grade, and
central macular thickness (CMT, um) were evaluated. BCVA
showed significant improvement at week 8 compared to the
baseline before adalimumab treatment (p=0.001). AC cell
grade decreased significantly at the 8th week compared to the

ADA caused a reduction in the degree of inflam-
mation in NIU at the 6th month with decreased mac-
ular thickness and complete resolution of CME in
about two-thirds of eyes, which was found to be pro-
portional to the improved visual gain [10]. Similarly,
ADA decreased CME with regression of vasculitis at
the end of the 12th month [11] with a lower risk of
uveitic flare [12]. Lee et al. [13] demonstrated that
AC cells decreased in 100% of eyes with active and
inactive NIU at the 6th week, whereas vitreal haze
improvement was 50% at the 6th week. In a rand-
omized investigation, AC inflammation was reduced
by 30% within the 2nd month, indicating ADA as a

pre-treatment (p=0.028), and the decrease in the cell count
was significant at the 8th week compared to the 2nd week
(p=0.046). Vitreous cell grade decreased significantly at the
8th week, similarly (p=0.028). A decrease in the vitreous haze
is observed at the 24th week (p =0.001). A significant decrease
was observed in CMT in all weeks when compared to baseline.
Statistically significant comparisons are indicated by p values
with "*", "#E" and "HEEE" gjong

good choice in children with chronic anterior uveitis
refractory to topical steroids and methotrexate [14].
In our study, the efficacy of ADA on vitreal haze and
CMT started as early as the 2nd week, which required
6 months for complete vitreal haze resolution, indi-
cating the efficacy of ADA in improving posterior
segment inflammation with an early improvement in
BCVA, which is very important, especially for visual
rehabilitation in small children.

More than four-fifths of OBS patients responded
well to ADA treatment at the 12th week with
decreased inflammatory flares between the disease
onset and the 12th month, which prevent irreversible
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Table 3 Basic uveitic activities of patients, attacks developing during adalimumab treatment, and rescue treatments of uveitic

attacks
Patientno  Baseline Time to recurrence Type of recurrence Additional treatment
uveitic activ-
ity
#1 Active - -
#2 Active 8th weeks Unilateral CME Periocular triamcinolone acetonide
#3 Active 4th weeks Retinal vasculitis Oral prednisolone(1 mg/kg/d)
#4 Inactive 8th weeks Unilateral CME Periocular triamcinolone acetonide
#5 Inactive - -
#6 Inactive 4th weeks Bilateral panuveitis +retinal vasculitis ~ Oral prednisolone(1 mg/kg/d)
#7 Active - -
#8 Inactive - -
#9 Inactive 24th weeks Unilateral anterior uveitic attack Topical steroid
#10 Active 4th weeks Increase in unilateral AC cell grade Oral prednisolone(1 mg/kg/d)
#11 Active - -
#12 Active - -
#13 Inactive - -
#14 Active - -
#15 Active - -
#16 Active - -
#17 Active - -
#18 Inactive - -
#19 Inactive - -
#20 Active - -
#21 Inactive - -
#22 Inactive - -
#23 Active - -
#24 Active 4th weeks 8th weeks ~ Increase in unilateral AC cell grade Oral prednisolone(1 mg/

Unilateral CME

kg/d) + Periocular triamcinolone
acetonide

CME = Central macular edema, AC = Anterior chamber

sight-threatening complications with no recurrence,
suggesting dose optimization after remission with a
corticosteroid-sparing effect [15—17]. Indeed, retinal
vasculitis regressed in all patients, CMT decreased
at a higher rate in active eyes than in inactive eyes,
and complete resolution occurred in an average of
3.4 weeks [17]. In our study, both AC and vitreous
cell and haze grades were found to be decreased at
the 2nd week, which gradually continued until the
24th week. The possible reason for early improve-
ment may be due to the fact that about two-thirds of
the eyes included in the present article were in the
active period.

@ Springer

Silvestri et al. [18] demonstrated that all patients
with NIU and OBS achieved complete ocular
inflammation control with resolved macular edema
in about three-fourths of cases. Yang et al. [19]
reported that the improvement in AC inflammation
was significantly better and the relapse time was
significantly lower in ADA than in the conventional
treatment group of OBS patients with poorly con-
trolled retinal vasculitis, suggesting combined ADA
plus conventional therapy usage in such cases. Sim-
ilar to these reports, we found that BCVA increased
significantly at each visit after ADA initiation,
which was stable after the 8th week. Similarly,
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ADA caused a significant decrease in CMT at the
2nd week, which was stable afterward. Therefore,
such an improvement in BCVA seems to be related
to the decrease in intraocular inflammation along
with the resolution of CME. Panuveitis improved in
most of the eyes, though 8 eyes showed relapse, all
of which were brought under control with the addi-
tion of corticoids to the regimen.

Although the prospective design of the present
study is its strong characteristic, the limitation is
that the study did not include a placebo-control
group. It was thought that the statistics obtained
in the pediatric group were different from the total
evaluation due to the small number of samples. In
addition, AC cells were manually evaluated using
slit-lamp biomicroscopy, not measured by an auto-
mated system.

Conclusion

ADA yields prompt control of intraocular inflam-
matory parameters and significantly lowers the risk
of management failure and visual loss by reduc-
ing AC cell grade, vitreous cell grade, vitreal haze
grade, and CMT in refractory pediatric and adult
patients with NIU and OBS. Sustained remission
was achieved during the 24-week period and ADA
treatment seems to be a safe, well-tolerated, and
effective option in preventing irreversible sight-
threatening uveitis-related complications and dem-
onstrates both corticoid and immunosuppressive
sparing effects even in IFX-resistant eyes with a low
side effect profile.
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