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Immunomodulatory therapy

• Conventional (Anti metabolites, Anti T cells, Alkylating Agents)

• Biologic Response Modifiers (Adalimumab, Rituximab, Infliximab, 
Interferon, Tocilizumab) 



Orphan Drugs



Many types of autoimmune-mediated uveitis are associated with 
systemic autoimmune diseases and thus the same guidelines can be 
followed in terms of employing biologic response modifier agents. 
However, most uveitis specialists believe that uveitis, whether or not 
it is associated with a systemic disease, is more stubborn to 
immunomodulatory therapy indicating more aggressive treatment with 
higher doses or shorter intervals of medications including biologic 
response modifiers
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• the paucity of randomized controlled clinical trials, rarity and 
heterogeneity of uveitis, and high cost of biologic agents make using 
of them more challenging in the field of ophthalmology especially as 
the first line of treatment. 
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• Conventional IMT agents are the first steroid-sparing options for 
uveitic patients with refractive active inflammation and/or sight-
threatening complications

• more or less the same, we use more combined medication (Behcet’s
disease)



• Uveitis is the third leading cause of legal blindness in the developed 
countries. 

• Given the side effects of steroids and better understanding of the 
mechanisms of autoimmune-mediated uveitis, the aim of treatment for 
patients with autoimmune mediated uveitis is steroid-free remission that 
may be accomplished through the use of immunomodulatory therapy.

• Immunomodulatory therapy is continued for a period of two years while 
the patient is in remission before considering tapering the medication. 

• Uveitis, a curable disease in many instances, considered to be cured when 
there is no recurrence for five years after stopping the treatment.



A stepladder approach 

• non-steroidal anti-inflammatory drugs (NSAIDs)

• conventional immunomodulatory agents 

• biologic response modifiers. 
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Although the stepladder approach is most often followed in the 
treatment of uveitis, sometimes it is reasonable to consider the biologic 
response modifiers as the first line of treatment in more aggressive forms 
of immune mediated uveitis such as Behcet's disease uveitis, uveitis 
associated with retinal vasculitis, uveitis associated with granulomatosis 
associated with polyangiitis (Wegener's granulomatosis). It should also be 
considered that failure of a biologic response modifier in a group does not 
necessarily mean that the similar agents in the same group will also be 
ineffective.[15] Moreover, some studies show agents in the same group 
can be replaced with each other from more aggressive treatment such as 
infusions to less aggressive one such as subcutaneous injections.



Infliximab in uveitis

• Most uveitis specialists believe that eye inflammation needs more 
aggressive therapy and a higher dose of infliximab than 
rheumatological and gastrointestinal problems. The usual dose is 5-10 
mg/kg when used for the treatment of uveitis. However, higher doses 
of 10-20 mg/kg have been used with success and minimal side effects 
in patients with chronic uveitis.[10] 
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Interval for infliximab Q 8 weeks 
(rheumatology)



FDA-Approved Indications and Dosing

• Rheumatoid Arthritis: 3 mg/kg IV at 0, 2 and 6 weeks, then every 8 weeks, 
in conjunction with methotrexate. Some patients may benefit from doses 
up to 10 mg/kg or treating as often as every 4 weeks.

• Ankylosing Spondylitis: 5 mg/kg IV at 0, 2 and 6 weeks, then every 8 weeks.

• Psoriatic Arthritis and Plaque Psoriasis: 5 mg/kg IV at 0, 2 and 6 weeks, 
then every 8 weeks.

• Crohn’s Disease: 5 mg/kg IV at 0, 2 and 6 weeks, then every 8 weeks. Some 
adult patients may benefit from doses up to10 mg/kg. Approved for use in 
pediatric patients, 6 years and older.

• Ulcerative Colitis: 5 mg/kg IV at 0, 2 and 6 weeks, then every 8 weeks. 
Approved for use in pediatric patients, 6 years and older.

https://www.rheumatology.org/Learning-Center/Educational-Activities/Online-Courses/Rheum2learn/Rheumatoid-Arthritis
https://www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases-Conditions/Spondyloarthritis
https://www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases-Conditions/Psoriatic-Arthritis




The Effectiveness of Pre- and Postoperative Infliximab in 
Controlling Behçet’s Disease Posterior Uveitis in Patients 
Undergoing Vitrectomy: A Preliminary Study

• Infliximab was given in a dose of 5 mg/kg intravenous infusion once 
every two weeks for 3 treatment sessions before the intended 
vitrectomy followed by 3 treatment sessions at two-week intervals, 
after vitrectomy.
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Eye Protocol of infliximab

• Infliximab starts at a dose of 5 mg/kg. There were 2 induction doses 2 
weeks apart and monthly thereafter for 6 months. Based on the 
clinical response and ancillary test findings such as FA and OCT 
findings, the dose was adjusted to a maximum of 10 mg/kg. After 6 
months, the interval between doses was lengthened by 1 week after 
every 4 infusions, and it was stopped when the patient reached 4 
doses at an interval of 12 weeks

Retina 2017 INFLIXIMAB THERAPY IN PATIENTS WITH NONINFECTIOUS INTERMEDIATE UVEITIS RESISTANT TO 
CONVENTIONAL IMMUNOMODULATORY THERAPY.



The activity of arthritis and uveitis are commonly 
independent

• There should be close relationship between rheumatologist and 
ophthalmologist for making decision on cessation or tapering 
medication





Rituximab

• Rheumatology protocol (two doses of 1000mg separated by 14 days, 
cycled every 3-6 months)

• Lymphoma protocol (375mg/m2 weekly x4)

• Eye protocol!(375mg/m2 weekly x8 followed by monthly with 
extension as tolerated for ocular inflammatory disease) for scleritis, 
PUK (GPA, MPA), OCP

Ophthalmology 2010 
Combination of rituximab and intravenous immunoglobulin for recalcitrant ocular cicatricialpemphigoid: 

a preliminary report. Foster CS1, Chang PY, Ahmed AR.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster CS[Author]&cauthor=true&cauthor_uid=20045562
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang PY[Author]&cauthor=true&cauthor_uid=20045562
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed AR[Author]&cauthor=true&cauthor_uid=20045562






• Rituximab Therapy. The dose of RTX was 375 mg/m2 and was given once weekly 
for 8 consecutive weeks. Thereafter, for the subsequent 4 months, it was given 
once monthly. Hence, the patients received 12 infusions over 6 months. Before 
RTX, the patients had a detailed medical workup to determine that there was no 
contraindication to RTX. Among these were computed tomography scans of the 
neck, chest, and pelvis to exclude preexisting lymphoma or other malignancies.

• Intravenous Immunoglobulin Therapy. Patients were given 1 cycle of IVIg before 
the initiation of RTX. The dose of IVIg was 2 g/kg per cycle. The total dose was 
divided into 3 equal parts on 3 consecutive days. The frequency of the IVIg was 
monthly until the B-cell level returned to normal. Thereafter, IVIg was continued 
and the intervals between infusions were increased to 6, 8, 10, 12, 14, and 16 
weeks. The last cycle was given at the 16-week interval. This was considered the 
end point of the therapy. The IVIg was given to the patients in accordance with a 
published protocol developed by a consensus development group





Tocilizumab

• (Actemra®, Genentech, Inc., South San Fancisco, CA, USA) is a 
monoclonal antibody against IL-6 receptors. It has been approved for 
the treatment of moderate to severe rheumatoid arthritis and 
polyarticular and systemic JIA refractory to other biologic response 
modifiers. Studied dosing in adults includes 4 or 8 mg/kg intravenous 
every 4 weeks for 6 doses. The dosage employed in systemic and 
polyarticular JIA is 8-12mg/kg and 8- 10mg/kg every 2 weeks, 
respectively. 



Tocilizumab

• In a study conducted by Papo et al., 6 out of 8 patients with refractory 
noninfectious uveitis including Behcet's disease, BSRC, and idiopathic 
panuveitis responded to 8 mg/kg intravenous tocilizumab every 4 
weeks.[97] They also reported relapse of macular edema within three 
months of stopping treatment.[96] 



• Anakinra (Kineret®, Swedish Orphan Biovitrum AB, Stockholm, 
Sweden) is a recombinant human naturally occurring IL-1 receptor 
antagonist (IL-1RA). It is administered subcutaneously 100 mg daily in 
adults



• Canakinumab (Ilaris®,Novartis Pharmaceuticals Corporation, Basel, 
Switzerland), the human immunoglobulin G1 (IgG1) anti-IL-1β 
monoclonal antibody, is indicated for systemic JIA and cryopyrin-
associated periodic syndrome in adults and children 4 years or older. 
It is administered subcutaneously or intravenously every 4-8 weeks. 
Its effectiveness was demonstrated in a refractory case of Behcet's
syndrome associated uveitis with a 150 mg single infusion



Interferon alpha

• INF-α is employed subcutaneously with a daily dose of 6 mU daily with tapering to low 
dose of 3 mU, two or three times a week. INF-α has been primarily studied in patients 
with Behcet's disease.[36,111] 

• It has also been reported in the treatment of sympathetic ophthalmia, VKH, BSRC, 
intermediate uveitis, and idiopathic panuveitis.[36,112] 

• In a prospective study on patients with sight threatening uveitis, 83% of patients showed 
a favorable response with subcutaneous daily use of human INF-α2b.[35]

• INF-α2b has been found to be an effective option in the treatment of refractory CME 
secondary to uveitis.[113] 

• INF-β also has been successfully employed in the treatment of intermediate uveitis 
associated with multiple sclerosis, choroiditis, and choroidal neovascularization in 
chronic recurrent punctate inner choroidopathy.[114,115] Interferon therapy can cause 
severe adverse effects including sarcoidosis with or without uveitis.[116,117] Thus it is 
not recommended in the treatment of sarcoid-related uveitis. 



Interferon alpha benefits

• Tuberculosis

• Anti viral effects

• Multiple sclerosis

• Low price



Many are off label yet

• Adalimumab has FDA approval



Adalimumab

• Ankylosing spondylitis: SubQ: 40 mg every other week (may continue 
methotrexate, other nonbiologic DMARDS, corticosteroids, NSAIDs 
and/or analgesics)

• Crohn disease: SubQ (may continue aminosalicylates and/or 
corticosteroids; if necessary, azathioprine, mercaptopurine, or 
methotrexate may also be continued):
• Initial: 160 mg (given as four 40 mg injections on day 1 or given as two 40 mg 

injections per day over 2 consecutive days), then 80 mg 2 weeks later (day 
15).

• Maintenance: 40 mg every other week beginning day 29. Note: Some patients 
may require 40 mg every week as maintenance therapy (Lichtenstein 2009).



• Psoriatic arthritis: SubQ: 40 mg every other week (may continue methotrexate, other 
nonbiologic DMARDS, corticosteroids, NSAIDs and/or analgesics) Pyoderma 
gangrenosum (of-label use): SubQ: 40 to 80 mg every week or every other week (Fonder 
2006; Hefernan 2007; Hubbard 2005; Jacob 2008). Additional data may be necessary to 
further define the role of adalimumab in the treatment of this condition.

• Rheumatoid arthritis: SubQ: 40 mg every other week (may continue methotrexate, other 
nonbiologic DMARDS, corticosteroids, NSAIDs, and/or analgesics); patients not taking 
concomitant methotrexate may increase dose to 40 mg every week

• Ulcerative colitis: SubQ (may continue aminosalicylates and/or corticosteroids; if 
necessary, azathioprine, or mercaptopurine may also be continued):
• Initial: 160 mg (given as four 40 mg injections on day 1 or given as two 40 mg injections per day 

over 2 consecutive days), then 80 mg 2 weeks later (day 15).
• Maintenance: 40 mg every other week beginning day 29. Note: Only continue maintenance dose 

in patients demonstrating clinical remission by 8 weeks (day 57) of therapy.



Adalimumab for Uveitis

• Initial: 80 mg as a single dose

• Maintenance: 40 mg every other week beginning 1 week after initial 
dose



Alkylating agent

• The white blood cell (WBC) count guides the dosing of cytotoxic 
agents. Daily use of these drugs appears to be more effective than 
pulse therapy in the treatment of uveitis. The goal is to escalate the 
dose until the WBC is 3000 to 4000 cells/μl



Rheumatologic drugs not effective for eye 
inflammation
• Etanercept

• sulfasalazine






