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The rescue effect of adalimumab 
in the treatment of refractory 
pediatric panuveitis complicated with 
steroid‑induced glaucoma
Wei‑Ning Ku1, Chun‑Ju Lin1,2, Yi‑Yu Tsai1,2

Abstract:
We report the rescue effects of adalimumab (HUMIRA®) therapy in a case of refractory pediatric 
panuveitis complicated with steroid‑induced glaucoma. A 13‑year‑old girl had suffered from blurred 
vision since January 2013. Bilateral idiopathic panuveitis with macular edema (ME) was diagnosed. She 
had previously been treated with systemic steroids, methotrexate, cyclosporine, and mycophenolate. 
All treatments had failed to suppress the ocular inflammation and ME persisted. Intravitreal 
dexamethasone implant injections were given to both eyes and ME subsided; however, complications 
with steroid‑induced glaucoma and cataract occurred. ME also recurred following absorbance of 
the dexamethasone implant. After administration of subcutaneous adalimumab injections every 
2 weeks, inflammatory activity was well controlled and ME subsided. Phacoemulsification and 
posterior intraocular lens implantation were performed in both eyes. Menorrhagia and anemia were 
noted 9 months after adalimumab treatment. Thereafter, adalimumab was reduced and her anemia 
improved. Her vision had remained 20/20 for 33 months. Refractory pediatric uveitis usually requires 
more aggressive treatment. Intraocular glucocorticoid releasing implant could be used to lessen 
the possible systemic side effects in children. Intravitreal dexamethasone implant was effective in 
treating the inflammatory ME but could be complicated with steroid glaucoma and cataract. Tumor 
necrosis factor‑blocking agents have been used to treat chronic, refractory uveitis in adults as well 
as children. Adalimumab was a favorable biological agent in steroid‑responding pediatric patient 
of refractory noninfectious uveitis but could be complicated with menorrhagia. Long‑term follow‑up 
and more cases are mandatory.
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Introduction

Noninfectious pediatric uveitis is an 
inflammatory eye disease that can lead 

to ocular complications and vision loss.[1] 
The incidence may range from 7 to 27 in 
100,000 persons/year, among children and 
adolescents.[2] In the developed world, most 
pediatric uveitis cases are undifferentiated 
or associated with juvenile idiopathic 
arthritis (JIA) (13%–47%).[3] The uveitis can 
also lead to complications in over half the 
cases in children, including iris synechiae, 

iris scarring, corneal calcium deposition, 
glaucoma, cataracts, macular edema (ME), 
and/or visual loss.[3] Therefore, when facing 
the possible scenario of pediatric uveitis, we 
need to expedite diagnosis and aggressive 
treatment to prevent further uveitis‑related 
comorbidity.

In many uveitic cases, topical corticosteroids 
are the first‑line of treatment. When ocular 
inflammation cannot be suppressed by 
topical steroids, systemic corticosteroid 
will be considered. However, children 
often poorly tolerate long‑term systemic 
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corticosteroid treatment. Corticosteroid‑resistant uveitis 
or steroid responder is another issue. When facing such 
situations, conventional immunomodulatory therapy, 
most often methotrexate, is added.[2] In cases of refractory 
pediatric uveitis with poor response to methotrexate 
treatment, antitumor necrosis factor alpha (anti‑TNFα) 
agents could serve as rescue therapy.

A number of studies have demonstrated that the majority 
of corticosteroid‑  and methotrexate‑resistant uveitis 
patients improve under anti‑TNFα agents regarding 
control of inflammation and improvement of vision.[2] 
Adalimumab  (HUMIRA®, AbbVie Inc.) has received 
U. S. Food and Drug Administration approval to be 
used in treating adults with noninfectious intermediate, 
posterior, and panuveitis. Open‑label studies have 
demonstrated the efficacy of adalimumab therapy 
for refractory uveitis associated with JIA.[4] We report 
the rescue effects of adalimumab therapy in a case 
of refractory pediatric panuveitis complicated with 
steroid‑induced glaucoma.

Case Report

A 13‑year‑old girl without any significant medical history 
had suffered from blurred vision since January 2013. Her 
best‑corrected visual acuity  (BCVA) was 20/30 in the 
right eye and 20/50 in the left eye at initial presentation. 
A  slit‑lamp examination revealed no lid edema, mild 
conjunctival congestion, no corneal edema, anterior 
chamber cells 2+, clear lens, and Grade 2 vitreous haze in 
both eyes. Neither retinal hemorrhage nor exudate was 
found. Fluorescein angiography showed retinitis and ME 
without retinal vasculitis. No extraocular manifestations 
were found.

Her routine serum biochemistry was within normal limits. 
Rapid plasma regain, anti‑Toxoplasma Immunoglobulin 
M, anti‑Toxoplasma Immunoglobulin G, and human 
leukocyte antigen B27 were negative. Erythrocyte 
sedimentation rate and c‑reactive protein were not 
elevated. Antinuclear antibody was checked using 
indirect fluorescent antibody method which was 
negative. JIA or Behçet’s disease had been ruled out by 
the rheumatologist. Bilateral idiopathic panuveitis with 
mild ME [Figure 1a and b] was diagnosed. Initially, she 
was treated with topical prednisolone acetate ophthalmic 
suspension 1% and oral systemic prednisolone 20 mg 
daily to suppress ocular inflammation, with good 
response. However, her intraocular pressure (IOP) was 
elevated to 22 mmHg following steroid use. Thus, we 
slowly reduced the dose of systemic steroid and added 
timolol maleate ophthalmic solution to limit her IOP to 
16 mmHg. Nevertheless, ocular inflammation with ME 
in both eyes recurred when oral systemic steroids levels 
were lowered to 10 mg daily [Figure 1c and d].

Methotrexate 7.5 mg weekly had been prescribed for 
12  months. As her parents worried about the side 
effects of methotrexate, cyclosporine 200  mg daily 
started before anti‑TNFα therapy. Due to recurrent ME, 
mycophenolate had substituted cyclosporine for 4 weeks 
before anti‑TNFα therapy, but showed no improvement. 
Then, cyclosporine restarted due to National Health 
Insurance reimbursement. We replaced steroid 
treatment with methotrexate combined with either 
cyclosporine or mycophenolate. However, the above 
immunomodulatory therapy failed to control the ocular 
inflammation and ME deteriorated [Figure 1e and f]. After 

Figure 1: (a) Mild ME in the presentation OD. (b) Mild ME in the presentation 
OS. (c) ME recurred when oral steroids tapered OD. (d) ME recurred when oral 
steroids tapered OS. (e) ME deteriorated under immunomodulatory therapy OD. 
(f) ME deteriorated under immunomodulatory therapy OS. (g) ME subsided after 
Ozurdex OD. (h) ME subsided after Ozurdex OS. (i) ME recurred when Ozurdex 

absorbed OD. (j) ME recurred when Ozurdex absorbed OS. (k) ME subsided after 
two adalimumab injections OD. (l) ME subsided after two adalimumab injections 
OS. (m) No ME under adalimumab treatment OD. (n) No ME under adalimumab 

treatment OS. OD, right eye. OS, left eye
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obtaining informed oral and written consent from the 
parents, dexamethasone intravitreal implant (Ozurdex, 
Allergan, Irvine, CA) injections were given to both eyes 
and ME subsided  [Figure  1g and h]. Steroid‑induced 
glaucoma was noted. IOP elevated in both eyes around 
35  mmHg 1  month and 50  mmHg 2  months after 
dexamethasone implant injections. Fortunately, IOP 
was controlled with full antiglaucoma medication. 
IOP dropped to 13  mmHg 3  months later. Cataract 
developed gradually.

After 6 months, ME recurred [Figure 1i and j] when the 
dexamethasone intravitreal implant was absorbed. Her 
BCVA worsened to 20/100 in the right eye and counting 
fingers at 30 cm in the left eye due to ME and cataract. 
QuantiFERON for latent tuberculosis infection and viral 
hepatitis titers including hepatitis B surface antigen, 
antibody to hepatitis B surface antigen, immunoglobulin G 
antibody to hepatitis B core antigen, hepatitis C antibody 
were checked before starting adalimumab treatment. 
After administration of two subcutaneous adalimumab 
injections every 2 weeks, the anterior/posterior chamber 
inflammatory activity was well‑controlled and ME 
subsided  [Figures  1k and l]. Phacoemulsification 
and posterior intraocular lens implantation were 
performed in both eyes. Her BCVA improved to 20/20. 
Her macula remained flat  [Figure  1m and n] under 
adalimumab treatment. However, menorrhagia was 
noted after treatment with adalimumab every 2 weeks 
for 9  months  (from September 2014 to June 2015). 
Hemoglobin was 12.3 g/dl in August 2014 and dropped 
to 9 g/dl in June 2015. Anemia improved after decreasing 
adalimumab treatment to once every 4 weeks until now. 
Her hemoglobin increased to 13.6 g/dl after 2 months 
and remained stable. During that period of time, only 
adalimumab and cyclosporine were used systemically. 
Cyclosporine tapered to 75  mg daily after anti‑TNFα 
therapy. Topical 0.5% loteprednol etabonate (Lotemax 
Ophthalmic Suspension 0.5%, Bausch and Lomb, Inc., 
Rochester, NY, USA) was combined with adalimumab 
and cyclosporine treatment. Her vision has remained 
20/20 for 33 months.

Discussion

Pediatric noninfectious uveitis is a relatively uncommon 
severe disease, with potential significant long‑term 
complications such as cataracts, glaucoma, ME, and 
eventually blindness.[5] For these reasons, refractory 
uveitis usually requires early and aggressive treatment. 
Conventional immunomodulatory therapy is often 
needed to preserve visual acuity and to prevent 
significant morbidity of chronic steroid administration.[6]

Cytokines, such as TNFα, have been shown to be 
involved in apoptosis and inflammation. They also 

participate in the pathogenesis of autoimmune ocular 
inflammatory disease.[7] TNFα blocking agents have 
been recently used to treat chronic, refractory uveitis in 
adulthood[8,9] as well as in childhood.[3,10‑12] Adalimumab 
is a recombinant human IgG1 monoclonal antibody 
to TNFα that also affects receptor‑bound TNFα. It is 
approved for use in children with enthesitis‑related 
arthritis,[13] severe plaque psoriasis,[14] severe Crohn’s 
disease,[15] and active JIA.[14] It has also been used in 
the patients with intraocular inflammation as a rescue 
therapy, and been shown to be effective in controlling 
uveitis in a pediatric group.[7] Furthermore, adalimumab 
has the advantages of the convenience of subcutaneous 
administration, stable serum concentrations, and more 
favorable safety profile for treating uveitis in children.[16] 
In the study of Castiblanco et al., adalimumab therapy 
was effective in reducing active inflammation and 
achieving steroid‑free remission in 77% of the pediatric 
uveitis patients. These patients were able to discontinue 
using topical and oral steroids.[7]

Steroid treatment was effective in our patient, but 
her IOP elevated slightly  (22  mmHg) after oral 
and topical steroid use. Moreover, the treatment of 
dexamethasone intravitreal implant was very effective 
in subsiding inflammatory ME, but was complicated 
with steroid‑induced glaucoma and cataract. We 
therefore discontinued steroid treatment. Other 
immunomodulatory therapies, including methotrexate 
and cyclosporine, also failed to control the ocular 
inflammation. The results of this report suggest that 
adalimumab was a favorable biological agent in this 
pediatric steroid‑responding patient of refractory 
noninfectious uveitis, and may reduce the requirement 
of concomitant immunosuppressive therapies.

Although rare, it is important to discuss black box 
warning, including liver enzyme elevation, tuberculosis 
reactivation, invasive fungal, other opportunistic 
infections, and development of malignancies such as 
lymphoma and leukemia, in children and adolescents 
who have long life expectancy.[17] Menorrhagia and 
severe menstrual pain related to the use of adalimumab 
in a psoriatic patient have also been reported.[18] 
Physicians should be aware of the menstrual side effects 
of adalimumab.

In the literature, adalimumab is effective in reducing 
active inflammation and the achieving steroid‑free 
remission among pediatric uveitis patients. The 
results of this case report suggest that adalimumab is a 
favorable biological agent in treating pediatric refractory 
steroid‑responding panuveitis, with a reasonable side 
effect profile. More case studies and longer follow‑ups 
are mandatory to further confirm the efficacy and explore 
any additional effects of this treatment.
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