
© 2015 Arcinue et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

Orphan Drugs: Research and Reviews 2015:5 69–74

Orphan Drugs: Research and Reviews Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
69

O R I G I N A L  R E S E A R C H

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/ODRR.S69582

The efficacy and safety of adalimumab in ocular 
inflammatory disease

Cheryl A Arcinue1,2

Khayyam Durrani1–3

Pichaporn 
Artornsombudh1,2

Alaa Radwan1,2

Ravi Parikh1,2

Ana M Suelves1,2

Sana S Siddique1,2

Ian Chang1,2

Janine M Preble1,2

Charles Stephen Foster1–3

1Massachusetts Eye Research 
and Surgery Institution, 2Ocular 
Immunology and Uveitis Foundation, 
Cambridge, 3Department of 
Ophthalmology, Harvard Medical 
School, Boston, MA, USA

Correspondence: Charles Stephen Foster 
Massachusetts Eye Research and Surgery 
Institution, 1440 Main Street, Suite 201, 
Waltham, MA 02451, USA 
Tel +1 781 891 6377 
Fax +1 781 647 1430 
Email sfoster@mersi.com

Objective: To evaluate the efficacy and safety of adalimumab in the management of ocular 

inflammation at our institution.

Methods: We performed a review of all patients with active ocular inflammation treated with 

adalimumab at our institution.

Results: Seventy eyes of 49 patients were reviewed. The mean duration of follow-up was 

19.6 months. Therapy with an average of 2.1 immunomodulatory agents had been attempted 

prior to adalimumab therapy. At 1-year follow-up, adalimumab was effective in achieving 

quiescence in 33 eyes (47%). The most common side effects were injection-site reactions, 

arthralgias, and nausea, occurring in two patients each. Adalimumab was discontinued due to 

side effects in 12 patients.

Conclusion: These results suggest that adalimumab is an effective and safe therapeutic modal-

ity in ocular inflammation.

Keywords: uveitis, biologic response modifier, TNF-α, adverse effects, therapeutic outcomes, 

scleritis, peripheral ulcerative keratitis

Introduction
The pathogenesis of ocular inflammatory disease remains incompletely understood; 

however, cytokines seem to be critical mediators of ocular inflammation. The cytok-

ines interleukin (IL)-2 and tumor necrosis factor α (TNF-α) and Th1 mediators such 

as interferon-γ and IL-12 are believed to be the primary factors contributing to the 

pathogenesis of uveitis. Supporting these hypotheses, these cytokines are found to be 

elevated in eyes with active uveitis.1

Biologic agents that target specific protein targets in the inflammatory cascade, 

such as anti-TNF agents or TNF inhibitors, have been used in systemic inflammatory 

diseases and ocular inflammation as corticosteroid-sparing agents to avoid the long-

term side effects of prolonged corticosteroid therapy. Side effects include diabetes, 

dyslipidemia, osteoporosis, cushingoid changes, and so on.

Adalimumab is a recombinant human immunoglobulin G1 (IgG1) monoclonal 

antibody specific for TNF-α. The time to reach maximum serum concentration is 

131±56 hours after a 40 mg subcutaneous administration in a healthy adult subject, 

with an average absolute bioavailability estimated at 64%. The mean terminal half-life 

is approximately 2 weeks (range: 10–20 days). Adalimumab is approved for juvenile 

idiopathic arthritis in children and for rheumatoid arthritis, ulcerative colitis, psoriatic 

arthritis, ankylosing spondylitis, Crohn’s disease, and plaque psoriasis in adults.1
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Adalimumab has been shown, in case reports and small 

series,2–28 to be effective in ocular inflammation. The purpose 

of this study is to evaluate the clinical outcomes of adali-

mumab for the management of noninfectious ocular inflam-

matory diseases at a tertiary eye care referral center.

Materials and methods
This was a retrospective, interventional, noncomparative 

cohort study conducted at the Massachusetts Eye Research 

and Surgery Institution (MERSI) in Cambridge, MA, USA. 

MERSI is a tertiary eye care referral center for ocular inflam-

matory diseases. The New England Institutional Review 

Board approved this study, and written informed consent 

was signed by all participants. This study adhered to the 

tenets of the Declaration of Helsinki and Health Insurance 

Portability and Accountability Act. Inclusion criteria for the 

study were: 1) treatment with adalimumab for noninfectious 

ocular inflammatory disease between September 2005 and 

July 2012; 2) active ocular inflammation at the time of initia-

tion of adalimumab therapy; and 3) follow-up of 3 months 

after the commencement of therapy. Active inflammation 

was defined as a grade of inflammation of at least 1+ ante-

rior and/or vitreous cells or the presence of conjunctival or 

scleral injection in scleritis cases. Exclusion criteria were: 

1) therapy with adalimumab for a systemic disease without 

active ocular inflammation and 2) unavailability of case notes. 

Potential patients were identified through the MERSI patient 

database (n=166) between September 2005 and July 2012. 

From all charts reviewed, 70 eyes of 49 patients met our 

inclusion criteria.

A standardized set of information was entered in a 

Microsoft Excel database from electronic health records from 

the initiation of care at our facility until the last follow-up 

visit. Collected data included demographic characteristics, 

clinical diagnosis, ocular examination findings, prior thera-

pies received, response to therapy, side effects, reasons for 

discontinuation of therapy, and complications.

The primary outcome measured was the achievement 

of quiescence of inflammation at 1-year of follow-up. 

Quiescence was defined as a stage of inactivity (grade 0 cells) 

or resolution of conjunctival or scleral injection. For 

uveitis, the degree of anterior and vitreous cells was graded 

from 0 to 4 according to the Standardization of Uveitis 

Nomenclature Working Group validated grading system at 

baseline and at every visit. For diagnoses other than uveitis, 

ocular inflammation (conjunctival or scleral injection) was 

categorized as “quiescent”, “mild activity”, “moderate 

activity”, “severe activity”, and “extremely severe activity”. 

A standard grading from 0 to 4 was used to record the data, 

where 0 (“quiescent”) reflected a quiet eye with no clinical 

evidence of inflammation; 1 (“mild activity”) described 

slight inflammation; 2 (“moderate activity”) indicated the 

presence of ocular inflammation, not considered severe or 

mild; 3 (“severe activity”) described severe inflammation; 

and 4 (“extremely severe activity”) defined the most severe 

inflammation possible. All inflammation grading was evalu-

ated by a single investigator.

Other outcomes evaluated were time to improved inflam-

mation, time to achieve complete control of inflammation, 

efficacy of adalimumab as a corticosteroid-sparing agent, 

changes in visual acuity, and safety profile (reason for discon-

tinuation, side effects, and complications). The best-corrected 

visual acuity was measured per eye, according to the Early 

Treatment Diabetic Retinopathy Study chart, and converted 

to logMAR (logarithm of the minimum angle of resolution) 

units for statistical analysis.

Data were analyzed using Stata software version 12 

(StataCorp LP, College Station, TX, USA). Incidence 

rates (person-time) were computed. Median survival rates 

were estimated and Kaplan–Meier survival curves were 

generated.

Results
Baseline demographic characteristics are shown in Table 1. 

Forty-nine patients (70 eyes) with active inflammation were 

treated with adalimumab for anterior uveitis (35%), scleritis 

(22%), posterior or panuveitis (21%), intermediate uveitis 

(10%), or other inflammatory conditions (11%). The most 

common systemic diagnoses were idiopathic inflammation 

(24%), rheumatoid arthritis (20%), and human leukocyte 

antigen-B27-associated disease (18%). There were 28 (57%) 

females and 21 (43%) males, with a mean age of 35 years 

(range: 7–78 years) included in the study. The mean duration 

of follow-up was 19.6±16.0 months, and therapy with an 

average of 2.1 immunomodulatory agents had been attempted 

prior to adalimumab therapy. The majority of patients (41%) 

were on one immunomodulatory agent prior to adalimumab, 

but a significant proportion of patients (22%) have been 

on $ three agents in the past. The most common immuno-

modulatory agent used was methotrexate (76%), followed 

by mycophenolate mofetil (41%).

At 1-year follow-up, quiescence was achieved in 33 eyes 

(47%). The average grade of inflammation improved from 

1.7±0.7 to 0.1±0.3 (P,0.05). The number of concomitant 

steroid-sparing immunomodulatory agents administered 

decreased from an average of 0.7±0.6 to 0.3±0.6 (P,0.05). 
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Eyes treated with topical corticosteroid decreased from 41 

(59%) to 12 (17%). Average logMAR visual acuity did not 

change significantly (0.27±0.52 vs 0.21±0.49) at 1-year 

follow-up. The number of eyes with glaucoma or elevated 

intraocular pressure decreased from 15 (21%) to 9 (13%), 

while that with macular edema decreased from 2 (3%) to 

1 (1%). Therapeutic outcomes at 1-year follow-up are shown 

in Table 2.

The incidence rate of achieving complete control of 

inflammation was 144 per 1,000 person-months while 

inflammation improvement was 177 per 1,000 person-months 

(Table 3). The median time to achieve complete control of 

inflammation was 3 months (Figure 1). The incidence of 

decreasing immunomodulatory therapy (IMT) was 18 per 

1,000 person-months, and the median time to decrease IMT 

was 24 months (Figure 2).

Table 4 shows the side effects and reasons for discon-

tinuation of adalimumab. Discontinuation of adalimumab 

therapy occurred in 24 patients (49%) by 1 year, due to side 

effects in 12 (24%) patients, achievement of quiescence 

in five (10%), ineffectiveness in five (10%), and other 

reasons in two (4%). The most common side effects were 

injection-site reactions, arthralgia, and nausea, occurring 

in two patients each (4%). Although total numbers were 

too small to allow adequate subset analyses, the most com-

mon diagnoses among patients in whom adalimumab was 

discontinued due to side effects were rheumatoid arthritis-

associated scleritis (three patients), and juvenile idiopathic 

arthritis-associated anterior uveitis (two patients). Among 

patients in whom side effects resulted in the discontinu-

ation of adalimumab, five were receiving an additional 

immunomodulatory agent. The most common agents in 

these patients were methotrexate (three patients), followed 

by mycophenolate mofetil, and intravenous cyclophosph-

amide (one patient each). The most common side effects 

resulting in discontinuation of adalimumab were nausea 

Table 1 Baseline demographic characteristics

Number of patients (eyes included [n]) 49 (70)
Mean age (range), in years 35 (7–78)
Male sex, n (%) 21 (43)

Mean duration of follow-up ± SD, in months 19.6±16.0
Mean interval between onset of inflammation and  
adalimumab therapy ± SD, in years

5.8±5.4

Mean number of immunomodulatory agents prior to  
adalimumab (range)

2.1 (0–7)

Number of immunomodulatory agents prior  
to adalimumab, n (%)
  0 3 (6)
  1 20 (41)
  2 15 (31)
  3–7 11 (22)
Prior immunomodulatory agents used, n (%)
  Methotrexate 37 (76)
  Mycophenolate mofetil 20 (41)
  Etanercept 7 (14)
  Infliximab 7 (14)
  Cyclosporine 5 (10)
  Chlorambucil 5 (10)
  Cyclophosphamide 3 (6)
  Azathioprine 3 (6)
  Daclizumab 2 (4)
  Voclosporin 1 (2)
  Rituximab 1 (2)
  Leflunomide 1 (2)
  Intravenous immunoglobulin 1 (2)
Ocular diagnosis, n (%)
  Anterior uveitis 24 (35)
  Scleritis 15 (22)
  Posterior or panuveitis 14 (21)
  Intermediate uveitis 7 (10)
  Peripheral ulcerative keratitis (PUK) 4 (6)
  PUK with necrotizing scleritis 3 (4)
  PUK with scleritis 1 (1)
Systemic diagnosis, n (%)
  Idiopathic 12 (24)
  Rheumatoid arthritis 10 (20)
  Human leukocyte antigen-B27-associated disease 9 (18)
 � Granulomatosis with polyangiitis (Wegener’s  

granulomatosis)
5 (10)

  Juvenile idiopathic arthritis 3 (6)
  Crohn’s disease 2 (4)
  Psoriatic arthritis 2 (4)
  Reactive arthritis 2 (4)
  Sarcoidosis 1 (2)
  Behçet’s disease 1 (2)
  Ankylosing spondylitis 1 (2)

Table 2 Therapeutic outcomes of adalimumab therapy at 1-year 
follow-up

Outcomes Baseline 1-year

Quiescence, n (%) 0 33 (47)
Grade of inflammation, mean ± SD 1.7±0.7 0.1±0.3*
Number of immunomodulatory agents,  
mean ± SD

0.7±0.6 0.3±0.6*

Eyes on topical corticosteroid, n (%) 41 (59) 12 (17)
Patients on systemic corticosteroid, n (%) 9 (18) 7 (14)
Visual acuity, mean ± SD (in logMAR) 0.27±0.52 0.21±0.49
Complications, n (%)
  Secondary glaucoma or elevated IOP 15 (21) 9 (13)
  Cataract or pseudophakia 10 (14) 10 (14)
  Macular edema 2 (3) 1 (1)
  Posterior synechiae 1 (1) 1 (1)
  Band keratopathy 1 (1) 1 (1)

Note: *Statistically significant result, P,0.05.
Abbreviations: IOP, intraocular pressure; logMAR, logarithm of the minimum 
angle of resolution.
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and arthralgias, which necessitated discontinuation of the 

drug in two patients each.

Discussion
The purpose of this study was to evaluate the safety and 

efficacy of adalimumab for the treatment of ocular inflam-

matory disease at our tertiary eye care referral center. 

Forty-nine patients (70 eyes) were treated with adalimumab 

for noninfectious ocular inflammation and were followed up 

for a mean of 19.6 months. At 1-year follow-up, quiescence 

was achieved in only 47% of eyes with active inflammation 

at baseline.

Prior studies have reported a wide range of success rates 

with adalimumab for noninfectious uveitis. In a pilot study of 

19 patients by Diaz-Llopis et al,13 it was reported that 63% of 

patients achieved control of inflammation at 1 year. Dobner 

et al16 reported that adalimumab was effective in up to 80% 

of patients, while Suhler et al15 reported that adalimumab 

was safe and effective in 68% of refractory uveitis patients 

at 10 weeks, which was maintained in only 39% after 1 year. 

In a prospective, multicenter study of 131 patients by Diaz-

Llopis et al,17 the anterior chamber and vitreous inflammation 

decreased significantly (P,0.001) from a mean of 1.51 and 

1.03 at baseline to 0.25 and 0.14, respectively, at 6 months. 

This is similar to our finding of improvement in the average 

grade of inflammation from 1.7±0.7 to 0.1±0.3 at 1-year 

follow-up (P,0.05).

In our present study, the number of concomitant steroid-

sparing immunomodulatory agents administered decreased 

from an average of 0.7±0.6 to 0.3±0.6 (P,0.05). Eyes treated 

with topical corticosteroids decreased from 41 (59%) to 12 

(17%). The incidence of decreasing IMT was 18 per 1,000 

person-months, and the median time to decrease IMT was 

24 months. Suhler et al15 reported an overall steroid-sparing 

effectiveness of adalimumab of 38%. Diaz-Llopis et  al13 

reported that all patients in their pilot study were able to 

reduce at least 50% of the dose of the concomitant immuno-

suppressive drugs at the end of 1 year, while in his later study, 

only 111 patients (85%) were able to reduce at least 50% of 

their baseline immunosuppression load at 6 months.17

The results of this study showed that average logMAR 

visual acuity did not change significantly at 1-year follow-up. 

However, others have shown that adalimumab can have a 

positive effect on visual acuity in some patients. Diaz-Llopis 

et al13 reported that visual acuity improved by −0.3 logMAR 

in 31% of eyes in patients treated with adalimumab and 

Dobner et al16 also reported very similar results. In another 

study by Diaz-Llopis et al,17 visual acuity improved in only 

21.3% of eyes. Lower visual acuity values were noted in 

patients with increased macular thickness.
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Analysis time to complete control of inflammation (months)

Kaplan–Meier survival estimate

Figure 1 Kaplan–Meier curve of the time to achievement of complete control of 
inflammation.

Table 3 Incidence density rates of therapeutic outcomes

Outcome n Events (n) Time at risk (months) Incidence rate per  
1,000 person-months

Time to achievement 
(months)

Complete control of inflammation 70 57 396 144 3
Improvement of inflammation 70 61 345 177 3
Decrease in immunomodulatory therapy 70 20 1,095 18 24

0.00
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0.50
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Analysis time to decrease in IMT (months)

Kaplan–Meier survival estimate

Figure 2 Kaplan–Meier curve of the time to decrease in immunomodulatory 
therapy (IMT).
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Adalimumab therapy was stopped due to negative side 

effects in 24% of patients in this study. Reported side effects 

included dyspnea, rash, fever and flu-like symptoms, arthral-

gia, skin abscess, fungal infections, headache, nausea, swell-

ing, and joint pain. Injection-related side effects included 

swelling, discomfort, and redness at the injection site. Other 

studies reported additional side effects that included liver 

enzyme elevation and furunculosis,16 fatigue, hypertension, 

herpes zoster, and reactivation of hepatitis C virus.17 However, 

the side effects were rare and did not require cessation of 

treatment in any patients. The ability to assess the safety of 

adalimumab in this study and others is limited. Studies with 

longer follow-up periods are vital in order to determine the 

long-term safety and ideal dosing regimen. Recently, clinical 

trials have explored the safety and efficacy of adalimumab in 

patients with active, noninfectious, intermediate-, posterior-, 

or panuveitis.29 The results of this study and others may 

provide additional insight on the safety of adalimumab for 

uveitis specifically.

Conclusion
Adalimumab was effective as an immunosuppressive drug in 

a heterogeneous group of ocular inflammatory disease cases 

managed in a tertiary setting, generally after treatment with 

other immunosuppressive agents failed. Discontinuation of 

adalimumab for toxicity was common.

Disclosure
The authors report no conflicts of interest in this work.
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