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In the last decade, tumor necrosis factor- (TNF-) inhibitors have shown excellent 

control of ocular inflammation in juvenile idiopathic arthritis (JIA)-associated uveitis. We have 
retrospectively evaluated the long-term efficacy and safety of adalimumab in 19 biologically 
naive patients with JIA-associated uveitis from our biologic registry. Demographic data and 
blood samples were collected at different time points. Uveitis activity was evaluated by slit-lamp 
biomicroscopy. Adverse events were recorded. 

The registry records provided a ten-year follow-up of 11 (57.90%) female patients  
diagnosed with oligo/extended oligoarticular JIA-associated uveitis and 8 (42.10%) males 
diagnosed with enthesitis-related arthritis (ERA) with uveitis. Adalimumab was the first biologic 
prescribed to JIA patients with active uveitis that failed to respond to standard treatment. A 
ten- year long follow-up period has shown that there were no new relapsis of uveitis while 
patients were receiving adalimumab and metotrexate. All of our patients after adalimumab 
introduction were able to gradually tapper and stop treatment with topical steroids. Thirty-six 
point eighty-four percent of our patients were able to stop biological treatment 36 months after 
adalimumab commencing. Uveitis has relapsed three monts after the adalimumab 
discontinuation only in two patients (10.53%). No serious adverse events were recorded. 
Thirty-one point fifty-eight percent of patients expirienced minor adverse events. 

During a long-term follow-up, adalimumab showed good efficacy and safety profile in 
JIA patients with active inflammatory ocular disease. 
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Introduction 
 
Juvenile idiopatic arthritis (JIA) is one of the 

most common reumatic diseases in children (1, 2) 
with uveitis as the most severe extra-articular JIA 
manifestation, more frequently in some JIA disease 

subtypes (3, 4). Uveitis is usually asymptomatic and 
could be diagnosed very late when ocular damage is 
already present (5). Delayed diagnosis and inade-

quate uveitis treatment can lead to the serious 
structural changes and visual loss with huge impact 
on everyday quality of life. Regular disease activity 
monitoring, ophtalmological screening and standar-
dized treatment are obligatory in order to prevent 
visual loss in these patients (4, 6-11). 

In the last decade, the advent of tumor 

necrosis factor (TNF) blockers have changed the 
treatment recommedations and disease course in 
patients who failed to respond to conventional topi-

cal and second-line disease modifying antirheumatic 
drugs (DMARDS) (12). Of the TNF- inhibitors, in-

fliximab and adalimumab are shown to be the most 
effective in controlling persistent ocular inflammation 
(13-16). Diverse studies have confirmed a favour-

able uveitis outcome and safety profile in those 
treated with adalimumab compared with infliximab 
(3, 5, 13, 17-19). Etanercept has not been recom-
mended in patients with uveitis as some data indi-
cate that it can cause relaps of uveitis or induce 
uveitis "de novo" (20-24). 

The main aim of our study was to evaluate 
retrospectively the long-term efficacy and safety of 
adalimumab in biologically naive JIA-associated 
uveitis patients. 
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Materials and methods 

 

We have retrospectively analysed 19 biologi-
cally naive JIA-associated uveitis patients' data 
(aged 4 to 18 years) from our biological registry 
(Clinic of Pediatrics, Clinical Center Niš) treated with 
biologic therapy between April 2010 to December 

2020. All patients were diagnosed with oligo/ex-
tended oligoarticular and enthesitis-related arthritis 
JIA subtypes with uveitis, according to the JIA 
International League of Association for Rheuma-
tology (ILAR) classification criteria (1). Adalimumab 
was the first biologic prescribed (24 mg/m2 in two 
weeks intervals) to all patients who failed to respond 

to conventional topical treatment with steroids and 
cycloplegics combined with DMARDS therapy (Meto-
trexate 10-20 mg/m2/weekly), according to the 

treatment recommendations (4, 6, 8). Demographic 
JIA-associated uveitis data such as sex, age at uve-
itis onset, uveitis duration, age at start with biologics 
and the previous and concomitant therapy, uveitis 

activity, treatment course, visual outcomes, ocular 
complications and adverse events were sistemati-
cally collected. Evaluation of the ocular activity was 
done by oftalmologist by slit-lamp biomicroscopy 
examination in concordance with actual recom-
mendations (6, 7). Possibile complications of chronic 

inflammation were assessed by the measurement of 
intraocular pressure as well as fundus examination. 
Blood samples for routine laboratory monitoring and 
drug safety were collected every three months.  

The study was approved by the local Ethics 
Committee and informed consent was assigned by 

parents and/or patients. The study was conducted in 

accordance with the principles of the Declaration of 
Helsinki. 

 
Statitical analysis 
 
Statitical analysis was performed using the 

standard statistical function in SPSS 18. All results 

are reported as the mean ± standard error, minimal 
and maximal values. 

 

Results 

 

In this study, we report  the ten-year follow-
up data on efficacy and safety of adalimumab usage 
as the first prescribed biologic for the treatment of 
19 biologically naive JIA associated uveitis patients 
refractory to the standard treatment. Eleven pa-

tients (57.90%) were females diagnosed with oligo/ 
extended oligoarticular JIA, while eight (42.10%) 
were males diagnosed with enthesitis-related arthri-
tis (ERA). Detailed demographic and disease data 
are given in Table 1. Before adalimumab was pre-
scribed, the mean uveitis duration was 10 months 
and all patients were previously treated with meto-

trexate during 37 months, with an average dose of 
10 mg/m2 per week. During the ten-year follow-up 
of adalimumab treatment, there were no new re-

lapsis of uveitis and ocular inflammation was in 
stabile state. All of our patients were able to gra-
dually tapper and stop treatment with topical ste-
roids two months after adalimumab was com-

menced. Seven patients (36.84%) were able to stop 
the biological treatment after 36 months of adalimu-
mab use. Uveitis relapsed three monts after the 
adalimumab discontinuation only in two patients 
(10.53%). 

During the ten-year follow-up, we observed 

eight new ocular complications (Table 2). Cataract 
was the most commonly reported complication 
(26.31%) followed by synechiae (15.79%) and glau-
coma (5.26%). Four JIA-assocated uveitis patients 
with cataract were successfully operated. At the end 
of the follow-up, only two patients (10.53%) had 

monocular visual loss which was already present 

before adalimumab was introduced. 
As shown in Table 3, six patients (31.58%) 

expirienced 10 minor adverse events. Three of our 
patients had multiple adverse events. Infections of 
urinary, respiratory and gastrointestinal tract 
(36.84%), pain at the injection site (10.52%), and 
local skin reaction (5.26%) were the most frequently 

reported minor adverse events. We recorded no se-
rious adverse events related to adalimumab. 

 
 

Table 1. Demographic data of JIA associated uveitis patients (n = 19) 

 

CHARACTERISTICS N (%) Mean ± SD Min.-Max. 

Oligoarticular/extended oligoarticular JIA  11/1 (57.90)   

Enthesitis related JIA 8/19 (42.10)   

Mean uveitis duration before inducing adalimumab, 

months 
 10.89 ± 12.48 3-43 

Average duration of methotrexate therapy before 

inducing adalimumab, months  
 37.42 ± 33.58 10-144 

Average dose of methotrexate  10 mg/m2/weekly   

Uveitis relaps during adalimumab and MTX treatment  0/19 (0)   

Cessation of topical steroid treatment after 

adalimumab introduction, months 
 2 ± 0.88 1-4 

Cessation of adalimumab treatment due to remission, 

months  
7/19 (36.84) 36.10 ± 24.53 12-108 

Uveitis relapsed after adalimumab discontinuation  2/19 (10.52)   

SD - Standard deviation, Min - Minimum, Max- Maximum, JIA- Juvenile idiopathic Arthritis 
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Table 2. Ocular complications of JIA associated uveitis patients during a ten-year long follow up 

 

Ocular complications N (%) 

Cataract 5/19 (26.31) 

Synechiae 3/19 (15.79) 

Glaucoma 1/19 (5.26) 

 
 
 

Table 3. Adverse events of JIA associated uveitis patients during a ten-year long follow up 

 

Adverse events N (%) 

Serious adverse events 0/19 

Minor adverse events 6/19 (31.58) 

Infections 7/19 (36.84) 

Upper respiratory tract infection 4/19 (21.05) 

Urinary tract infection 2/19 (10.52) 

Gastrointestinal infection 1/19 (5,26) 

Pain at the injection site  2/19 (10.52) 

Local skin reactions 1/19( 5,26) 

 

 
 
 

Discussion 

 
Juvenile idiopathic arthritis (JIA)-associated 

uveitis is the most serious extra-articular manifesta-
tion of JIA and represents a treatment challenge for 
pediatric rheumatologist and ophtalmologist. Uncon-

trolled ocular inflammation could lead to severe 
structural changes with serious imparement of visual 
activity (25-27). Therefore, regular ophtalmological 

screening and disease activity assessment are 
esential in order to start treatment early before the 
permanent structural damage is done. In the last 
years, new treatment and folow-up recommenda-
tions have been established (4, 8, 10, 11, 27-30). 
The inovation of anti-TNF- drugs have changed 

uveitis disease course, long-term outcome and re-
lated complications in patients who did not respond 
to the second-line agents. Of the TNF- inhibitors, 

adalimumab has shown to be the most effective in 

refractory cases of intraocular inflammation when 
used as the first biologic (3, 12, 28, 31-33).  

In our study, we confirmed that adalimumab 

in combination with metotrexate had a good cilinical 
response in ocular inflammatory process and man-
tained a stabile disease course during the long-term 
follow-up period. In this study, the therapeutical bias 

showed no new flares and new worsnening of visual 
activity. Only two patients had monoocular visual 
loss, but it was present before starting adalimumab. 
Different authors have confirmed the same findings 
(12, 34, 35). SYCAMORE and ADJUVITE trials have 
confirmed the strongest level of efficacy of adali-
mumab in combination with metotrexate in the con-

trol of ocular inflammation and significantly have 
improved evidence-based treatment of paediatric 
non-infectious uveitis (33, 36, 37). Of importance is 
also that this dual treatment option has confirmed 

steroid sparing effects. Our patients were able to 
slowly reduce and finally stop steroids in short time 
period after commencing adalimumab and meto-

trexate. Thus, possibile serious consequences of 
long-term use of steroids on the growing up children 
and ocular adverse events from local treatments 
were prevented. This finding is in accordance with 

CARRA consensus treatment strategies for childhood 
acute uveitis (38) and an update of evidence-based 
treatment guidelines of JIA-associated uveitis (30, 

39). Early start with systemic immunosuppression 
and corticosteroid discontinuation are crucial to pre-
vent serious structural complications and need for 
ophtalmological surgery (40). Recent studies have 
confirmed that ocular complications in JIA uveitis are 
less freqent compared with previous ones (29, 41). 
Cataract, synehiae and glaucoma were the most 

commonly reported visual complications in our study 
group, which is in line with already published data 
(15, 19, 27). Of note is to highlight the fact that all 
of our patients were previously biologically naive and 
similar findings have been already published by 

other authors, suggesting a better efficacy of adali-
mumab when used as a first anti-TNF- treatment in 

chronic childhood uveitis (13, 42). However, there 

are still no evidence-based data when to stop bio-
logics once the remission is achieved. The recom-
mendations suggest to continue with immunosupre-
sive treatment 18 to 24 months once uveitis has 
become inactive (29, 40). 36.84% of our patients 
were able to stop biological treatment after 36 
months, which is in contrast to the results of 

Acharya et al. where 68% of patients were unable to 
discontinue immunosupressive drugs (43). During 
the five-years follow-up of Bristol participants in 
SYNCAMORE trial, drug-induced remission was not 
persistant when adalimumab was withdrawn (44). 
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In our study, two patients had a relapse of uveitis 

three monts after adalimumab was discontinued, 

which has been already published by Castiblanco et 
al. (45). The ongoing ADJUST trial will give answers 
in the near future on accessing efficacy after adali-
mumab discontinuing in patients with controlled JIA-
associated uveitis (46). During the long-term follow-

up, no serious adverse events were recorded, which 
points to the high safety profile of this therapeutical 
option. Only minor adverse events were reported.  

 
 
 
 

 
 
 

Conclusion 

 

JIA-associated uveitis still remains a treat-
ment challenge for pediatric rheumatologis and 
ophtalmologist. The advent of biologics in the last 
decade has significantly improved the outcome of 
JIA-associated uveitis. The long-term follow-up data 

from our biological registry have confirmed effective-
ness and safety of adalimumab used as a first 
biologic for the treatment of refractory JIA-asso-
ciated uveitis.  
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Poslednjih godina, primena inhibitora tumor nekrozis faktor  (TNF-) pokazala je 

odličnu kontrolu inflamacije prednjeg očnog segmenta kod bolesnika sa juvenilnim idiopatskim 
artritisom (JIA) sa uveitisom. Retrospektivnom analizom želeli smo da procenimo dugoročnu 
terapijsku efikasnost i bezbednost primene adalimumaba kod 19 bolesnika sa JIA sa 
uveitisom, podaci o kojima su preuzeti iz našeg biološkog registra, koji prethodno nisu lečeni 
biološkim lekom. Prikupljani su demografski podaci i uzorkovana je krv u određenim 
vremenskim intervalima. Procena aktivnosti upale prednjeg očnog segmenta vršena je 
biomikroskopskim pregledom. Praćena je pojava ozbiljnih neželjenih efekata. 

Naš biološki registar obuhvatio je desetogodišnju analizu podataka 11 (57,90%) 
bolesnika ženskog pola, sa dijagnozom oligo i proširenog oligoartikularnog JIA sa uveitisom, 
dok je 8 (42,10%) bolesnika bilo muškog pola sa dijagnozom artritisa sa entezitisom (ERA) i 

uveitisom. Adalimumab je bio prvi biološki lek kojim je započeto lečenje bolesnika sa JIA sa 
aktivnim uveitisom, koji nisu odgovorili na standardni terapijski algoritam. Tokom dese-
togodišnjeg perioda praćenja, dok su bolesnici lečeni adalimumabom i metotreksatom, nije 
bilo novih relapsa uveitisa. Svi naši bolesnici nakon uvođenja adalimumaba bili su u 
mogućnosti da postepeno redukuju i obustave primenu tipičnih kortikosteroida. 36,84% 
bolesnika bilo je u mogućnosti da prekine primenu biološke terapije 36 meseci nakon počeka 
primene adalimumaba. Samo kod dva bolesnika zabeležan je relaps uveitisa 3 meseca nakon 
prestanka primene adalimumaba. 31,58% bolesnika ispoljilo je blage neželjene reakcije, dok 
ozbiljne neželjene reakcije nisu zabeležene. 

Tokom desetogodišnjeg perioda praćenja, adalimumab je pokazao dobru terapijsku 
efikasnost i bezbednost u lečenju bolesnika sa JIA sa uveitisom. 
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