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GENERAL PAPERS

Treatment of uveitis associated with systemic 
autoimmune diseases in adults: a concise overview
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ABSTRACT
Uveitis represents a heterogenous group of inflammatory ocular diseases which may cause vision loss. Associa-
tion of uveitis with arthritis may occur in many systemic autoimmune diseases, including spondyloarthritis, juvenile 
idiopathic arthritis, Behҫet’s disease and sarcoidosis. Recent advances in the field of autoimmune diseases have 
provided new insights and developments of diverse therapies for noninfectious uveitis. However, the optimal 
treatment strategy for patients with uveitis remains to be defined. Topical and/or systemic corticosteroids are the 
first-line therapy of autoimmune uveitis, but relapses are frequent after treatment cessation. Chronic use of cor-
ticosteroids is associated with significant systemic and ocular side effects. Many patients require treatment with 
conventional immunomodulatory drugs and/or biological agents in order to maintain long-term remission for both 
ocular inflammation and systemic disease. Treatment of uveitis should be individualized based on several factors, 
including the location of ocular inflammation, the inflammation severity, the impact on visual function and quality 
of life, the type of systemic autoimmune disease, and comorbidities.
This paper provides a concise overview of the current treatment modalities and strategies available for adult 
patients with uveitis associated with systemic autoimmune diseases.

Keywords: autoimmune uveitis, corticosteroids, immunomodulatory agents, biological therapy

Corresponding author:
Laura Muntean
E-mail: munteanlaura.umfcluj@gmail.com

BACKGROUND
Uveitis is traditionally defined as an inflammato-

ry process of the uveal tract (iris, cilliary body and 
choroids). However, the inflammatory process can 
affect its adjacent structures as well, including vitre-
ous humour, retina, optic nerve and vessels. Thereaf-
ter, the term “uveitis” can be used to describe in-
traocular inflammation in general (1,2). The 
International Uveitis Study Group (IUSG) estab-
lished a diagnostic system based primarily on the 
location of the intraocular inflammatory process. 
Inflammation predominantly of the iris or ciliary 
body is termed anterior uveitis (iritis, iridocyclitis 
and anterior cyclitis). The term intermediate uveitis 
is used for inflammation primarily in the vitreous 
body (vitritis), but also in pars plana (pars planitis) 
and ciliary body (posterior cyclitis). Posterior uveitis 
affects the choroid and possibly the retina (choroidi-
tis, retinochoroiditis and chorioretinitis). Panuveitis 
encompasses inflammation of the anterior chamber, 
vitreous and retina or choroid (3). Acute anterior 
uveitis is the most common form of uveitis, followed 

by posterior, panuveitis and intermediate uveitis (4). 
For a complete definition of the pattern of uveitis, a 
classification system was defined by SUN (Stand-
ardization of Uveitis Nomenclature), that take into 
consideration besides anatomical location, the fol-
lowing parameters: onset (acute or insidious), dura-
tion (limited or persistent), clinical course (acute, 
chronic or recurrent) and laterality (unilateral or bi-
lateral). In addition, according to the grading system 
defined by the SUN group, it is possible to quantify 
the amount of cells and flare seen at slit lamp and 
indirect ophtalmoscope examination in the anterior 
chamber. Grading the level of inflammation is help-
ful in initiating and monitoring the response to treat-
ment (5). 

In terms of etiology, uveitis can be either infec-
tious or noninfectious. Non-infectious uveitis, can 
be due to immune-mediated systemic diseases, ocu-
lar immune-mediated syndromes, trauma, medica-
tions, or can be idiopathic. More than 25% of pa-
tients with uveitis have systemic autoimmune 
diseases, such as spondyloarthritis (SpA), juvenile 
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idiopathic arthritis (JIA), Behçet’s disease, sarcoido-
sis, systemic lupus erythematosus, granulomatosis 
with poliangiitis, chronc inflammatory bowel dis-
eases, Vogt-Koyanagi-Harada disease, multiple scle-
rosis (6,7). In a retrospective study comprising 4911 
patients from a US tertiary uveitis service, the sys-
temic diseases most commonly associated with uve-
itis were sarcoidosis (7%), SpA (5%), JIA (5%) and 
Behçet’s disease (3%) (8). Non-infectious chronic 
uveitis is associated with high risk of ocular compli-
cations, including cystoid macular edema, cataract, 
increased intraocular pressure/glaucoma and retin-
opathy. Approximately 10% of legal blindness is 
caused by uveitis and its complications (9). Moreo-
ver, uveitis has a negative impact on the quality of 
life (10). 

The clinical examination is the cornerstone of the 
diagnosis of uveitis. Specific patterns of uveitis are 
frequently associated with systemic diseases. The 
coexistence of unilateral acute anterior uveitis with 
inflammatory arthritis strongly suggests SpA. In 
contrast, anterior uveitis in patients with Behçet’s 
disease, JIA and sarcoidosis are usually chronic and 
affect both eyes. Moreover, patients with Behçet’s 
disease, JIA and sarcoidosis frequently have inter-
mediate, posterior or panuveitis, with a worse visual 
prognosis. Other semiological features provide clues 
for etiologic diagnosis. For example, in sarcoidosis 
can occur granulomatous lesions (large keratic pre-
cipitates at ophtalmoscopy or nodules in the iris) and 
retinal venous vasculitis. In contrast, uveitis in Be-
hçet’s disease is never granulomatous, and in rare 
cases may be associated with retinal arterial vasculi-
tis (7).

PRINCIPLES OF UVEITIS THERAPY 
Recent advances in the field of autoimmune dis-

eases and ocular inflammatory disease have provid-
ed new insights and developments of diverse thera-
pies. Currently, there are many treatment options for 
autoimmune uveitis, including corticosteroids, vari-
ous conventional immunomodulatory drugs and bio-
logic agents. However, the evidence of their efficacy 
and safety in uveitis is limited, as the majority of 
studies in the field are small case series, case-control 
or cohort studies, with very few randomized control 
studies available. In clinical practice, the majority of 
immunomodulatory agents are used off-label in uve-
itis and treatment strategies are based on expert 
opinion and consensus guidelines (4,11).

Treatment goals in autoimmune uveitis include 
suppression of inflammation, prevention of further 
structural damage, minimization of treatment side 
effects and preservation or restoration of visual func-
tion. In clinical practice, a “step-ladder approach” is 
often used, in order to maximize the clinical response 
while minimizing adverse effects. According to cur-
rent guidelines, corticosteroids are the first-line ther-
apy for patients with active autoimmune uveitis. 
Corticosteroids are very efficient in controlling acute 
inflammation. However, chronic corticosteroid 
treatment carries significant systemic and ocular 
side effects. Immunomodulatory drugs have shown 
good efficacy in controlling ocular inflammation, 
preventing uveitis relapses, and restoring or preserv-
ing of visual function. Their use as steroid-sparing 
agents has shown promising results in maintain 
long-term remission for both ocular inflammation 
and systemic disease. Moreover, immunomodulato-
ry therapy has a more favorable long-term safety 
profile compared with chronic corticosteroid use 
(4,12). 

Treatment strategy depends on the type of uveitis 
(based on anatomical location and laterality) and se-
verity of inflammation. Acute anterior uveitis usual-
ly has a good prognosis compared with other forms 
of uveitis and respond well to symptomatic treat-
ment with topical corticosteroids (eye drops) and 
mydriatic agents (for prevention of posterior sine-
chia). In severe inflammation or in non-compliant 
patients are indicated periocular injections or sys-
temic corticosteroids. Steroid-sparing immunomod-
ulatory therapy, such as sulfasalazine, methotrexate 
or anti-TNFa agents could be efficient therapeutic 
alternatives for patients who failed to respond to cor-
ticotherapy. In cases of intermediate and posterior 
uveitis, topical corticosteroids have poor penetration 
of the vitreous, thereafter are not sufficient to control 
eye inflammation. The laterality and the etiology of 
uveitis are factors that influence the choice of treat-
ment modalities. Acute attack of unilateral uveitis 
may be treated with periocular injections of corticos-
teroids, while systemic corticotherapy is preferred 
when bilateral lesions are present. The maintenance 
therapy may be done with a biodegradable corticos-
teroid intravitreal implant, but in patients with more 
severe inflammation or in the presence of a systemic 
autoimmune disease a low dose of systemic corti-
costeroid may be necessary. Patients with recurrent 
or refractory uveitis require addition of immuno-
modulatory agents. However, immunomodulatory 
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treatment administered for the underlying systemic 
autoimmune disease may ameliorate the eye inflam-
mation (1,4,7,13). 

THERAPEUTIC OPTIONS 
FOR AUTOIMMUNE UVEITIS

Several effective therapeutic options are availa-
ble for treatment of autoimmune uveitis, although 
standard therapeutic regimen are still lacking. Corti-
costeroids and immunomodulatory agents play a 
central role in achieving sustained control of ocular 
inflammation, and thereafter in preservation of 
visual function. 

CORTICOSTEROIDS
Corticosteroids have been the mainstay of thera-

py in autoimmune uveitis since 1950. Corticoster-
oids are valuable symptomatic drugs, very efficient 
in controlling acute attacks of uveitis or flares of 
chronic uveitis, but relapses are frequent after treat-
ment cessation. However, chronic corticotherapy is 
not appropriate for maintaining remission, because it 
is not curative and is associated with many ocular 
and systemic adverse events, including secondary 
glaucoma, cataract, osteoporosis, Cushing syndrome 
and diabetes (4). In order to be effective, corticoster-
oids should be used aggressively during the initial 
phase of therapy and should be tapered gradually 
over a period of months to prevent relapses (7). 

Topical therapy with high-potency steroids (e.g. 
prednisolone acetate 1%) is the first-line treatment 
recommended in common acute anterior uveitis (e.g. 
associated with SpA). Dosing frequency should be 
tailored according to the severity of the anterior seg-
ment inflammation and treatment duration should be 
at least 6-8 weeks. To evaluate the response to treat-
ment, patients should be monitored weekly for quan-
tification of ocular inflammation (e.g. positive re-
sponse when there is a two-grade improvement in 
ocular inflammation). Treatment should be stopped 
only after complete resolution of all cells, flare and 
macular edema (1,7).

Local corticosteroid injections (subconjunctival 
or intravitreal) with triamcinolone acetonid are rec-
ommended in unilateral intermediate uveitis associ-
ated with decreased vision or with macular edema, 
in severe acute anterior uveitis, as an adjuvant in 
posterior uveitis and in patients non-compliant with 
topical treatment (2). Many patients with chronic in-
termediate or posterior uveitis with frequent relapses 

or macular edema may benefit from an intravitreal 
implant (with dexamethasone or fluocinolon acetat). 
Intraocular pressure should be closely monitored, as 
the use of local corticosteroids further increases the 
risk of glaucoma (14,15). 

Systemic corticotherapy is recommended in vi-
sion threatening uveitis, such as bilateral severe pos-
terior uveitis or panuveitis (e.g. associated with Be-
hçet’s disease and sarcoidosis), or chronic refractory 
acute anterior uveitis There is no standard regimen 
for this treatment, the attack dose, duration of treat-
ment and taper plans may vary according to clinical 
response and tolerability. A commonly recommend-
ed attack dose of oral prednisone is 1 mg/kg daily for 
up to 1 month, followed by slow taper (5-10 mg/
week) (1,4,7). ”Rescue therapy” with high dose in-
travenous pulses of methylprednisolone is recom-
mended in severe attacks of sight-threatening in-
flammation, like retinal vasculitis in Behçet’s 
disease. Many patients with autoimmune uveitis 
need long-term maintenance corticotherapy. Ac-
cording to expert opinion, the maintenance dose 
should not exceed 10 mg oral prednisone equivalent 
per day. Adjunctive immunomodulatory therapy is 
strongly recommended in patients with chronic and 
severe uveitis requiring steroid doses greater than 
7.5-10 mg/day for controlling ocular inflammation 
(16).

IMMUNOMODULATORY DRUGS
Immunomodulatory drugs are widely used as 

corticosteroid-sparing agents in rheumatology and 
other autoimmune diseases. In recent years, this 
pharmacologic strategy has been translated to the 
treatment of ocular inflammation. Studies indicate 
that treatment with both conventional immunomod-
ulatory drugs and biological agents results in better 
outcome for uveitic patients (17-21). Current guide-
lines recommend immunomodulatory drugs in the 
following settings: as corticosteroid-sparing agents 
in order to achieve sustained control of inflamma-
tion after tapering corticosteroids, in uveitis with in-
sufficient response to primary corticosteroid thera-
py, in cases with frequent relapses (more than three 
flares in a year or more than two flares in less than 3 
months), and in patients with contraindications or 
intolerance to systemic corticotherapy. In addition, 
early administration (first-line treatment) of immu-
nomodulatory drugs is recommended for manage-
ment of specific diseases characterized by severe 
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ocular inflammation and poor response with lower 
levels of corticotherapy: Behçet’s disease with reti-
nal vasculitis, ANCA positive systemic vasculitis 
(e.g. granulomatosis with poliangiitis), Vogt-Koyan-
agi Harada’s disease, and severe intermediate, poste-
rior uveitis or panuveitis in JIA and sarcoidosis. Pa-
tients should be closely monitored for clinical 
response, which should be observed within 3 months 
of treatment. Treatment withdrawal should not be at-
tempted before the ocular inflammation has been in 
stable and complete remission for at least 2 years 
(12,16,22,23). 

CONVENTIONAL IMMUNOMODULATORY 
DRUGS

There are three main classes of conventional im-
munomodulatory drugs that are used in uveitis treat-
ment: calcineurin inhibitors (cyclosporine, tacroli-
mus), antimetabolites (methotrexate, azathioprine and 
mycophenolate mofetil), and alkylating agents (cy-
clophosphamide and chlorambucil). In the retrospec-
tive multicenter SITE study (Systemic Immunosup-
pressive Therapy for Eye diseases), conventional 
immunomodulatory drugs were modestly effective 
for controlling inflammation and for achieving corti-
costeroid-sparing objectives. Regarding the safety 
profile, the same study concluded that these agents 
represent safe therapeutic alternatives in the treatment 
of chronic or recurrent uveitis (24). Cyclosporine, 
methotrexate, azathioprine and mycophenolate 
mofetil are the most frequently used conventional im-
munomodulatory drugs for the treatment of severe or 
refractory autoimmune uveitis. The choice of immu-
nomodulatory agent depends on the underlying sys-
temic disease and the characteristics of the patient 
(age, sex, comorbidities, compliance) (1).

Cyclosporine in doses of 150-250 mg/day has 
been shown to effectively control ocular inflamma-
tion in refractory uveitis of various etiologies, in-
cluding Behçet’s disease, sarcoidosis, Vogt-Koyana-
gi Harada’s disease, as well as in idiopathic retinal 
vasculitis. In the SITE study, 52% of the 373 patients 
treated with cyclosporine gained sustained remis-
sion of ocular inflammation, and tapering corticos-
teroids succeeded in 36% of patients by 1 year (24). 
In controlled studies of patients with recurrent uvei-
tis in Behçet’s disease, cyclosporine was proven to 
be superior over colchicine or chlorambucil (25). 
Tacrolimus showed comparable efficacy with cyclo-
sporine, with a better safety profile (4). 

Methotrexate has been the longest studied drug in 
the treatment of uveitis of different etiologies. It is 
indicated in the majority of types of ocular inflam-
mation, including anterior, intermediate, posterior 
uveitis and panuveitis. Similar to its administration 
in rheumatic diseases, methotrexate is commonly 
administered intermittently at low-doses (7.5-25 mg/
kg per week), and it can be titrated according to clin-
ical response at a maximum dose of 50 mg/week 
(26). In several retrospective studies, methotrexate it 
was shown to be moderately efficient for manage-
ment of ocular inflammation, the best results being 
obtained for anterior uveitis and scleritis (4). In the 
SITE study, 66% out of 384 patients treated with 
methotrexate were in remission at 1 year, allowing 
for tapering of corticosteroids in 58% of patients 
(24). In a randomized trial, methotrexate showed a 
higher response rate than mycophenolate mofetil, 
but no differences were found in terms of corticos-
teroid sparing success (26). 

Mycophenolate mofetil has been used in mono-
therapy or associated with other immunomodulatory 
agents in the treatment of ocular inflammation. It is 
administered orally in doses up to 3 g a day (27). In 
the SITE study there were 236 patients treated with 
mycophenolate mofetil, of whom 73% obtained re-
mission at 1 year, while 55% of patients were able to 
cease corticotherapy (24). 

Azathioprine at a standard dose of 2-3 mg/kg/
day, has been proven to be effective in management 
of a wide range of ocular inflammatory diseases, in-
cluding JIA and Behçet’s disease. In a retrospective 
cohort, it was suggested that azathioprine might be 
especially effective for patience with intermediate 
uveitis (17). In the SITE study, which included 145 
patients treated with azathiopirine, control of ocular 
inflammation was obtained in 62% of patients and a 
corticosteroid-sparing effect in 47% of patients, at 1 
year (24).

Cycophosphamide and Chlorambucil use is gen-
erally restricted to severe sight-threatening uveitis, 
mainly those associated with Behçet’s disease (1,27). 

BIOLOGIC AGENTS
Biologic agents are widely used in rheumatology, 

and recently have been used with good clinical re-
sults for treatment of autoimmune uveitis resistant to 
conventional immunomodulatory drugs. In the con-
text of uveitis associated with systemic autoimmune 
disorder, biologic therapy might induce long-term 
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remission for both ocular inflammation and systemic 
disease (11). Currently, a wide spectrum of biologics 
is available, including anti-cytokine monoclonal an-
tibodies (e.g. anti-TNFa, anti-IL6, anti-IL1, an-
ti-IL17, anti-IL12/23), anti-soluble receptor antibod-
ies (e.g. anti-receptor of TNFa), interferons, B-cell 
inhibitors (e.g. rituximab), anti-vascular endothelial 
growth factor antibodies (e.g. bevacizumab) (2). 
Since the first report on efficacy of anti-TNFa in re-
fractory posterior uveitis (28), these agents have 
been increasingly used in clinical practice. At pres-
ent, there are substantial data regarding the efficacy 
and safety of anti-TNFa in autoimmune uveitis and 
recommendations are available for their use (11). 

In controlled studies, anti-tumor necrosis factor 
(TNF)-a antibodies were proven to be highly effec-
tive in uveitis associated with systemic autoimmune 
diseases (29-32) In a recent review comprising more 
than 1000 patients with refractory uveitis it was 
shown that infliximab and adalimumab are effective 
in the treatment of autoimmune uveitis, while etan-
ercept seems to be ineffective (33). Moreover, the 
occurrence of uveitis in patients that never had eye 
involvement or the relapse of uveitis was described 
in patients treated with anti-TNFa agents. Several 
reports have shown that the frequency of these para-
doxical uveitis is higher in patients treated with etan-
ercept when compared to that observed in patients 
treated with monoclonal antibodies (infliximab and 
adalimumab) (11). In a multicentre study from 
French Uveitis Network, anti-TNFa agents were 
highly effective in the treatment of refractory uveitis 
(main etiologies included Behçet’s disease, JIA, SpA 
and sarcoidosis), with improvement in 87% and 93% 
of patients at 6 months and 12 months, respectively 
(34). Moreover, in univariate analysis was shown 
that an underlying diagnosis of Behçet’s disease and 
number of previous uveitis flares were factors asso-
ciated with complete anti-TNFa treatment response. 
A systematic review of the efficacy of anti-TNFa in 
uveitis associated with Behçet’s disease showed a 
rapid and sustained control of uveitis in 89% and 
100% of patients treated with infliximab and adali-
mumab, respectively (35). 

According to the expert panel, anti-TNFa agents 
are strongly recommended as second-line agents in 
the treatment of refractory and recurrent uveitis as-
sociated with JIA and SpA. In vision-threatening 
uveitis associated with Behçet’s disease, monoclonal 

antibodies may be recommended as first-line agents, 
in order to achieve a quick clinical response. Other 
possible indications of monoclonal antibodies (in-
fliximab and adalimumab) as second-line agents in-
clude severe forms of ocular inflammation in sar-
coidosis, scleritis and panuveitis. According to avail-
able data, the experts strongly recommend that use 
of monoclonal antibodies (infliximab and adali-
mumab) should be considered before etanercept for 
ocular inflammation (11). More recently, the effica-
cy and safety of adalimumab in the treatment of 
sight-threatening refractory uveitis have been con-
firmed in two randomized prospective controlled 
clinical trials (VISUAL 1 and VISUAL 2). The re-
sults of these studies have resulted in adalimumab 
being the first non-corticosterod licensed treatment 
of noninfectious intermediate and posterior uveitis 
or panuveitis (36,37). 

Many new biologics (e.g. rituximab, abatacept, 
tocilizumab, alemtuzumab) have been used as “res-
cue therapies” in small case-series of patients with 
autoimmune uveitis refractory to previous conven-
tional immunomodulators and/or anti-TNFa agents. 
According to a recent systematic review, a success-
ful treatment outcome can be achieved in many pa-
tients (38). However, due to lack of adequate clinical 
trials, the utility of these new biologics in clinical 
practice cannot be currently established (3). 

CONCLUSIONS
Uveitis comprises a heterogenous group of 

sight-threatening immune-mediated ocular disor-
ders, which in many cases are associated with sys-
temic autoimmune diseases. The pattern of uveitis 
(according to location, clinical course and laterality) 
and underlying systemic disease are the main factors 
that must be taking into account when deciding treat-
ment strategies. Corticosteroids are the first-line 
therapy for patients with active uveitis. Many pa-
tients require treatment with conventional immuno-
modulatory drugs and/or biological agents in order 
to maintain long-term remission for both ocular in-
flammation and systemic disease. Further assess-
ment of currently used immunomodulatory agents, 
as well as emerging drugs is needed to provide more 
evidence for the efficacy and safety of these drugs 
and to establish the optimal treatment strategy of au-
toimmune uveitis. 
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