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Tumor Necrosis Factor-α Blocker in Treatment of
Juvenile Idiopathic Arthritis-Associated Uveitis
Refractory to Second-line Agents: Results of a
Multinational Survey
IVAN FOELDVARI, SUSANNE NIELSEN, JASMIN KÜMMERLE-DESCHNER, GRACIELA ESPADA,
GERD HORNEFF, BLANCA BICA, ALMA N. OLIVIERI, ANGELA WIERK, and ROTRAUD K. SAURENMANN

ABSTRACT. Objective. Uveitis occurs in 10%–15% of patients with juvenile idiopathic arthritis (JIA). If topical
treatment fails, second-line agents are used to control the disease. However, some patients need the
addition of tumor necrosis factor-α (TNF-α) antagonist (anti-TNF). We organized a cross-sectional
cohort to investigate use and efficacy of anti-TNF treatment in patients with JIA-associated uveitis.
Methods. The international pediatric rheumatology community was queried about the use and efficacy
of anti-TNF in treatment of JIA-associated uveitis using an E-mail survey.
Results. Of the 33 responding centers following 884 patients with uveitis, only 15 centers, following
404 patients, were using anti-TNF for this indication. A total of 47 patients with JIA-related uveitis
treated with anti-TNF because of an insufficient response to previous therapy were reported. The mean
age of the patients was 12.5 years. The mean duration from onset of uveitis to start of anti-TNF treat-
ment was 45.1 months. Three different anti-TNF agents were used: etanercept in 34 cases, infliximab
in 25 cases, and adalimumab in 3 cases. In 12 of the 34 patients etanercept was inefficacious and
patients were switched to infliximab. The final response was rated according to a composite index as
53%/12%/32%, and according to physician rating as 47%/12%/38% representing good, moderate, and
poor, respectively, in the etanercept group; and 70%/30%/0% and 68%/24%/0% in the infliximab
group. All 3 patients taking adalimumab were responders. Infliximab was statistically significantly
more efficacious for the treatment of JIA-associated uveitis than etanercept (chi-square p = 0.004).
Conclusion. Anti-TNF seems to be an effective treatment for refractory JIA-associated uveitis. In this
cohort infliximab was more efficacious than etanercept. (First Release Mar 1 2007; J Rheumatol
2007;34:1146–50)
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Uveitis occurs in around 10%–15% of patients with juvenile
idiopathic arthritis (JIA)1, and is still one of the most frequent
reasons for acquired blindness in the western world2. Topical
eyedrops are the first line of therapy, but only around 40% of
patients respond to such treatment3-5. Nonresponders require a
second-line agent to prevent the eye damage. A variety of
immunomodulatory agents are used to control active uveitis
associated to JIA, but methotrexate remains the most common-
ly used drug6-8. A smaller percentage of patients will not
respond to a second-line agent, and need the addition of a tumor
necrosis factor-α inhibitor (anti-TNF-α) to control the disease.

To date, only case reports9-11 and a small controlled
study12 have been published on the effectiveness of anti-TNF
in treatment of JIA-associated uveitis. In a recently presented
abstract13, superiority of infliximab over etanercept treatment
was described. This was followed by 2 other studies showing
similar results14,15.

We conducted a multinational survey to investigate the use
and effectiveness of anti-TNF in the treatment of JIA-associ-
ated uveitis in a cross-sectional cohort.
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MATERIALS AND METHODS
By means of an E-mail survey distributed in December 2004 via the pediatric
rheumatology E-mail board, with data collection that finished in March 2005,
members of the international pediatric rheumatology community were asked
to fill out a questionnaire regarding the number of patients with uveitis asso-
ciated to JIA. If and only if the reason to start anti-TNF was primarily for the
treatment of JIA-associated uveitis, and not for severe arthritis only, then the
reporting physician was asked for further information regarding indication of
the start of treatment with anti-TNF, efficacy, and safety of anti-TNF in the
treatment of JIA-associated uveitis. The subtype of uveitis and the response
of the uveitis to the anti-TNF was judged by the cooperating ophthalmologists
in each participating center. Response to anti-TNF-α treatment was classified
by the authors into 3 categories — good, moderate, and poor (i.e., no
response), denoted the composite index. Good response was defined as
≥ 50% reduction in local and systemic glucocorticoid dose; moderate response
was defined as ≥ 50% reduction in local or systemic glucocorticoid dose; and
poor response was defined as no or ≤ 50% reduction in both local and sys-
temic glucocorticoid dose. We chose this way to assess response to treatment
because we thought that data on cell count and flare would not be as readily
available to the pediatric rheumatologist as the dose of corticosteroids used.
We assumed that the amount of corticosteroids used by an experienced oph-
thalmologist is a good substitute measure for uveitis disease activity, as the
corticosteroid dose is usually kept as low as possible because of the known
side effects on the lens, the intraocular pressure, and the growth of the child.

In addition, the participating physician was asked to judge the response to
treatment into the 3 categories — good, moderate and poor — using personal
judgment.

Participants at centers that followed one or 2 patients were acknowledged
for contribution of their data; participants that followed 3 or more patients are
included as coauthors.

RESULTS
Thirty-three centers responded, following 884 patients with
JIA-associated uveitis. However, only 15 centers, following
404 (45%) patients with uveitis, were using anti-TNF in 47
(5.3%) refractory cases. Thirty-one of the 47 patients were
female. The mean age of patients at the time of last followup
was 12.5 years. The mean time from diagnosis of JIA to onset
of uveitis was 17 months. Uveitis was diagnosed and classi-
fied according to the local ophthalmologist of the participat-
ing pediatric rheumatologic center as anterior in 36 (77%),
intermediate in 4 (9%), and posterior in 2 (4%) patients.
Panuveitis occurred in 5 (10%) of the cases. The 47 patients
had 81 involved eyes. Before initiation of anti-TNF therapy,
23 patients (49%) had undergone eye surgery and 32 (65%)
had visual impairment. In the other 35% of patients the visual
acuity was not reported. Forty-two of the 81 eyes (52%) had a
diagnosis of cataract or posterior synechiae, and 25 (31%)
glaucoma. In all cases the reason for starting anti-TNF-α was
an insufficient response to local therapy in combination with
at least one second-line agent in sufficient dose and length of
therapy as judged by the ophthalmologist and by the pediatric
rheumatologist. The mean time between the onset of uveitis
and start of the second-line agent was 17 months. The second-
line agent was methotrexate in 43 patients (mean dose 17.28
mg/m2 body surface area), cyclosporin A in 15, mycopheno-
late mofetil in 4, azathioprine in 4, cyclophosphamide in 3,
sulfasalazine in 2, hydroxychloroquine in 2, and leflunomide
in one patient. The mean interval between initiation of sec-

ond-line agent and start of the anti-TNF-α treatment was 38
months. Three different anti-TNF-α blockers were used
(Figure 1): etanercept in 34 cases [72%; mean duration 21 mo,
mean dose 0.474 mg/kg (range 0.34–1.4 mg/kg)], infliximab
in 25 cases [68%; mean duration 13 mo, mean dose 5.04
mg/kg (range 4–6 mg/kg)], and adalimumab in 3 cases (6%;
mean duration 8 mo). Twelve of the 34 (35%) patients taking
etanercept were switched to infliximab because the treatment
was deemed to be insufficient by the treating ophthalmologist.
Three of the 25 patients treated with infliximab were switched
to adalimumab because their response to infliximab was
deemed insufficient by the treating ophthalmologist. All 3
patients had been treated with infliximab alone.

Adverse effects during the anti-TNF treatment were report-
ed in 2 cases: anti-TNF treatment had to be stopped in one
patient each of the etanercept and the infliximab treated
groups. The adverse effect with etanercept was a cutaneous
hyperalgesia, and with infliximab an anaphylactic reaction on
the second infusion, with dyspnea and hypotension. Three
patients in the etanercept group discontinued treatment
because of disease remission and one patient because of recur-
rence of uveitis. The final response (Table 1) was rated
according to the composite index and the judgment of the
treating physician. The rating for etanercept was according to
the composite index and physician’s opinion: good in 53%
and 47%, respectively, moderate in 15% and 15%, and poor in

Table 1. Response to anti-TNF therapy rated by composite index/by physi-
cian, expressed as percentage of patients in each category.

Response Etanercept, Infliximab, Adalimumab,
n = 34 n = 25 n = 3

Good 53/47 70/68 100
Moderate 15/15 30/32 0
Poor 32/38 0/0 0

Figure 1. Application of the anti-TNF agents.
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32% and 38%. The rating for infliximab similarly was accord-
ing to the composite index and physician’s opinion: good in
70% and 68%, moderate in 30% and 32%, poor in 0% and 0%.
The response as rated by the physician (Table 1) who com-
pleted the survey differed only slightly from the composite
index. In 3% of the etanercept treated patients and in 8% of
the infliximab treated patients the reporting physicians did not
give their personal judgment for the response. Three patients
switched from infliximab to adalimumab because of insuffi-
cient response: all 3 responded to adalimumab (Figure 1);
these patients received primarily infliximab as anti-TNF
agent. Overall, it was possible to reduce use of local gluco-
corticoid eyedrops at time of the last followup below the ini-
tial dose by ≤ 50% in 9 (26%) cases, > 50% in 11 (31%)
cases, and this therapy was stopped in 15 cases (43%). It was
possible to reduce systemic glucocorticoids at the time of last
followup from the initial dose by ≤ 50% in 3 cases (9%), >
50% in 8 (23%) cases, and therapy was stopped in 24 cases
(69%). Second-line agents at the time of last followup were
reduced by ≤ 50% in 7 cases (20%), > 50% in 9 (26%) cases,
and were stopped in 7 cases (20%). Most centers did not
change the dosage of second-line agents, even if patients
responded well to anti-TNF-α treatment (Table 2).

We further investigated prognostic variables regarding
response to anti-TNF therapy; the numbers of operations on
the eyes in the patients with good response to therapy were as
follows: 6 of 14 (43%) in the etanercept group and 9 of 18
(50%) in the infliximab group; 2 of 4 (50%) in the group with
moderate response to etanercept and 5 of 8 (62.5%) in the
group with moderate response to infliximab; and 6 of 12
(50%) in the group with no response to etanercept. The mean
time duration until initiation of the anti-TNF treatment was
51.8 months in patients with good response and 45.8 months
in patients with moderate or poor response to the therapy. The
numbers of patients with good response according to subtype
of uveitis were 30 of 36 with anterior uveitis, one of 2 with
intermediate uveitis, 2 of 4 with posterior uveitis, and 3 of 5
with panuveitis.

DISCUSSION
In this cross-sectional survey we observed effectiveness of
anti-TNF-α treatment in about two-thirds of preselected
patients, who did not respond sufficiently to previous second-
line agents, despite receiving sufficient dosages. Interestingly,
only 15 of the 33 responding centers applied anti-TNF as a
treatment option, although the numbers of patients with
uveitis were similar in the centers. The anti-TNF treatment

was started quite late in the disease course, with a mean dura-
tion of 52 months since the onset of uveitis. In the patients
with good response, the duration from diagnosis of uveitis to
initiation of TNF-α therapy was longer than in the other
patients. It could be speculated that the patients with moder-
ate and poor response had an even more severe disease course.
The mean duration of 17 months from diagnosis of uveitis to
the initiation of a second-line agent is already quite long. We
may speculate whether earlier initiation of a second-line agent
and earlier initiation of anti-TNF therapy could have avoided
the significant damage to the eyes. At the time of initiation of
anti-TNF-α treatment more than half of the involved eyes
(42/81) already had complications such as cataract or synechi-
ae, and the numbers of operated eyes and eyes with increased
intraocular pressure were high. It has been shown that part of
these complications evolve in a time-dependent manner dur-
ing the course of uveitis16, and reduction of the cumulative
local glucocorticoid therapy may be able to reduce the num-
ber of cataracts and number of patients with increased intraoc-
ular pressure. We did not observe a difference in the response
according to previous surgeries performed on an individual
eye.

The final response was rated according to the composite
index and the personal judgment of the physician who com-
pleted the survey (Table 1). The rating did not differ signifi-
cantly between the 2 evaluation methods. We used these crite-
ria, first suggested by Saurenmann, et al13, because there are
no existing international criteria for remission of JIA-associ-
ated uveitis17. The responses to the 3 anti-TNF agents that
were applied differed, although the adalimumab-treated group
in this cohort was too small to make any judgment. Infliximab
appeared to be more effective than etanercept. The patients
with good response in the infliximab compared to the etaner-
cept group according to the composite index were 70% and
53%, respectively. Comparing the number of nonresponders
in the etanercept (38%) and infliximab (0%) groups, there is a
statistically significant difference (chi-square p = 0.004). The
differences observed in responses to the various anti-TNF
agents are in accord with the observations of Saurenmann, et
al13 showing a significantly higher good response to inflix-
imab (61.5%) than to etanercept (13.3%). Data from the
German etanercept registry18 showed insufficient control of
uveitis by etanercept in a prospective cohort of patients treat-
ed with etanercept for their JIA-associated arthritis, whereas
the arthritis was well controlled. The single published small
controlled trial found no difference between etanercept and
placebo in the control of JIA-associated uveitis12, but these
findings represented a very small number of patients. No
placebo-controlled data exist regarding the efficacy of inflix-
imab and adalimumab for the treatment of JIA-associated
uveitis.

Our survey of efficacy of the different anti-TNF agents
represents results from daily clinical practice, but the study is
limited by the cross-sectional design that does not allow for

Table 2. Reduction of concomitant medications.

Reduction Steroid Eyedrops Systemic Steroids Second-line Agent

≤ 50% 9 3 7
> 50% 11 8 9
Stopped 15 24 7
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control with another anti-TNF agent or patients without anti-
TNF therapy and the same severity of JIA-associated uveitis.
Also, because of the survey design, we were not able to col-
lect more detailed ophthalmologic data on response and
improvement of the uveitis.

It was possible to stop use of systemic steroid treatment in
51% of the patients and use of local eyedrops in 32% during
the anti-TNF treatment; this is an important point because
continuous local and systemic glucocorticoid treatment has
significant morbidity, and especially in pediatric patients the
decreased growth velocity represents a severe morbidity of
continuous glucocorticoid treatment. The majority of physi-
cians contributing to this study did not change the dose of the
second-line agent. It is known from studies in the treatment of
JIA that the combination of methotrexate and etanercept or
adalimumab is more effective to control arthritis than anti-
TNF-α monotherapy.

Only 2 (4%) patients in our cohort had to stop the anti-TNF
treatment because of adverse events; this number is lower than
that reported in the phase III study of etanercept or infliximab
for JIA12. Three (6%) patients in our cohort were able to dis-
continue anti-TNF treatment because of remission of the
uveitis.

Anti-TNF-α seems to be an effective treatment option for
JIA-associated uveitis that is otherwise resistant to therapy;
infliximab seems to be more efficacious than etanercept for

treatment of JIA-related uveitis; patients with insufficient
response to one TNF-α blocker may profit from switching to
another agent of this class. Earlier use of anti-TNF-α agents
and changing the type of anti-TNF-α agent in case of nonre-
sponse might be an effective therapeutic strategy to prevent
ocular damage caused by uveitis.

ACKNOWLEDGMENT
Our thanks to all patients contributing data for the study; and to colleagues
who supported the study: C. Le Blanc (Paediatric Rheumatology, Children’s
Hospital of Eastern Ontario, Ottawa, ON, Canada), M. Fischbach (Hopital
Universitaire Hautepierre, Strausbourg, France), S. Garay (Hospital So Maria
Ludovica, Unidad Rheumatologia, La Plata, Argentina), M. Henrickson
(Division of Pediatric Rheumatology, University of Oklahoma, Oklahoma
City, OK, USA), M.M. Katsikas (Immunology Service, Hospital de Pediatria
“Prof. Dr. Juan P. Garrahan,” Buenos Aires, Argentina), K. O’Neil (Division
of Pediatric Rheumatology, University of Oklahoma, Oklahoma City, OK,
USA), and J.P. Whelan (Division of Pediatric Rheumatology, Massachusetts
General Hospital, Boston, MA, USA). Special thanks to Prof. A.
Heiligenhaus, Uveitis Centre Münster, Münster, Germany, for critical review
of the report.

REFERENCES
1. Cunningham ET. Uveitis in children. Ocul Immunol Inflamm

2000;8:251-61.
2. Kotaniemi K, Aho K, Koteniemi A. Uveitis as a cause of visual loss

in arthritides and comparable conditions. J Rheumatol
2001;28:309-12.

3. Chylack LT. The ocular manifestations of juvenile rheumatoid
arthritis. Arthritis Rheum 1977;20:217-23.

Figure 2. Process of anti-TNF-α treatment.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved.



1150 The Journal of Rheumatology 2007; 34:5

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved.

4. Levy-Clarke GA, Nussenblatt RB, Smith JA. Management of
chronic pediatric uveitis. Curr Opin Ophthalmol 2005;16:281-8.

5. Zierhut M, Michels H, Stubiger N, Besch D, Deuter C,
Heiligenhaus A. Uveitis in children. Int Ophthalmol Clin
2005;45:135-56.

6. Foeldvari I, Wierk A. Methotrexate is an effective treatment for
chronic uveitis associated with juvenile idiopathic arthritis.
J Rheumatol 2005;32:362-5.

7. Foster CS. Diagnosis and treatment of juvenile idiopathic
arthritis-associated uveitis. Curr Opin Ophthalmol 2003;14:395-8.

8. Lustig MJ, Cunningham ET Jr. Use of immunosuppressive agents
in uveitis. Curr Opin Ophthalmol 2003;14:399-412.

9. Reiff A, Takei S, Sadeghi S, et al. Etanercept therapy in children
with treatment-resistant uveitis. Arthritis Rheum 2001;44:1411-5.

10. Vazquez-Cobian LB, et al. Treatment of resistant uveitis in children
with adalimumab [abstract]. Arthritis Rheum 2003;48 Suppl:3630
SY 24.

11. Joseph A, Raj D, Dua HS, Powell PT, Lanyon PC, Powell RJ.
Infliximab in the treatment of refractory posterior uveitis.
Ophthalmology 2003;110:1449-53.

12. Smith JA, Thompson DJ, Whitcup SM, et al. A randomized,
placebo controlled double-masked clinical trial of etanercept for the
treatment of uveitis associated with juvenile idiopathic arthritis.

Arthritis Rheum 2005;53:18-23.
13. Saurenmann K, Rose J, Tyrell P, et al. The effects of anti-TNF-

alpha treatment in children with uveitis [abstract]. Arthritis Rheum
2004;50 Suppl: p. S 92, A 79.

14. Tynjala P, Lindahl P, Honkanen V, Lahdenne P, Kotaniemi K.
Infliximab and etanercept in the treatment of chronic uveitis
associated with refractory juvenile idiopathic arthritis. Ann Rheum
Dis 2006 Oct 20; Epub ahead of print.

15. Galor A, Perez VL, Hammel JP, Lowder CY. Differential
effectiveness of etanercept and infliximab in the treatment of ocular
inflammation. Ophthalmology 2006;113:2317-23. Epub 2006 Sep 25

16. Rosenberg KD, Feuer WJ, Davis JL. Ocular complications of
pediatric uveitis. Ophthalmology 2004;111:2299-306.

17. Wallace C, Ruperto N, Giannini E; Childhood Arthritis and
Rheumatology Research Alliance; Pediatric Rheumatology
International Trials Organization; Pediatric Rheumatology
Collaborative Study Group. Preliminary criteria for clinical
remission for select categories of juvenile idiopathic arthritis.
J Rheumatol 2004;31:2290-4.

18. Schmeling H, Horneff G. Etanercept and uveitis in patients with
juvenile idiopathic arthritis. Rheumatology Oxford
2005;44:1008-11.


