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Purpose: To estimate the incidence of medication-free remission of chronic anterior uveitis; to 

identify predictors thereof.

Design: Retrospective cohort study

Participants: Patients diagnosed as having anterior uveitis for greater than 3 months followed at 

United States tertiary uveitis care facilities

Methods: Retrospective cohort study based on standardized chart review. Estimation of 

remission incidence and identification of associated predictors used survival analysis.

Main Outcome Measures: Incidence of medication-free remission. For the primary analysis, 

remission was defined as inactive uveitis off treatment at all visits spanning an interval of at least 

90 days or—for patients who did not return for follow-up after 90 days—remaining inactive 

without receiving suppressive medications at all of their last visits. Association of factors 

potentially predictive of medication-free remission also was studied.

Results: 2795 eyes of 1634 patients with chronic anterior uveitis were followed over 7936 eye-

years (4676 person-years). The cumulative medication-free, person-year remission incidence 

within 5 years was 32.7% [95% Confidence Interval (CI), 30.4% – 35.2%]. Baseline clinical 

factors predictive of less remission included longer duration of uveitis at presentation [adjusted 

hazard ratio (aHR), 0.61; 95% CI, 0.44 – 0.83; for 2 – 5 years vs. less than 6 months], bilateral 

uveitis (aHR, 0.75, 95% CI, 0.59 – 0.96), prior cataract surgery (aHR, 0.70; 95% CI 0.56 – 0.88) 

and glaucoma surgery (aHR, 0.63; 95% CI, 0.45 – 0.90). Two time-updated characteristics were 

also predictive of less remission: keratic precipitates (aHR, 0.36; 95% CI 0.21– 0.60) and 

synechiae (aHR, 0.62; 95% CI, 0.41 – 0.93). Systemic diagnosis with juvenile idiopathic arthritis 

and spondyloarthropathy also were associated with less remission. Older age at presentation was 

associated with higher incidence of remission (aHR, 1.29; 95%, CI 1.02 – 1.63, for age ≥ 40 years 

vs. < 40 years).

Conclusions: Approximately one-third of chronic anterior uveitis cases remit within five years. 

Longer duration of uveitis, younger age, bilateral uveitis, prior cataract surgery, glaucoma surgery, 

presence of keratic precipitates and synechiae, and systemic diagnoses of juvenile idiopathic 

arthritis and spondyloarthropathy predict less remission; cases with these factors should be 

managed taking into account the higher probability of a longer disease course.

Uveitis is a major cause of vision loss worldwide.1 Anterior uveitis is the most common 

anatomic subtype of uveitis, making up the majority of prevalent uveitis cases.2,3 The 

clinical course of anterior uveitis can be acute, in which the disease persists for less than 3 

months, or chronic, in which the disease persists for 3 months or longer.4 Chronic anterior 

uveitis has a high chance of causing ocular complications such as cataracts, glaucoma, band 

keratopathy and posterior synechiae.5,6 The goal of treatment is to suppress inflammation 

and, if possible, achieve remission of the uveitis.7 Initial treatment is almost always with 

topical corticosteroids. However, corticosteroids themselves can lead to complications, 

particularly cataract and ocular hypertension, and the risks of these complications increase 

with greater exposure to corticosteroids.8 Thus in patients with chronic anterior uveitis who 

do not achieve remission with corticosteroids, often treatment with corticosteroid-sparing 

systemic therapy is initiated to avoid the risk of further vision loss or injury as a result of the 

disease itself or long term corticosteroid treatment.
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Presently there is limited information to predict whether a patient with chronic uveitis will 

eventually achieve remission. Identification of factors predictive of remission would be 

useful to counsel patients accurately regarding their prognosis and to guide clinical 

management. Identification of modifiable risk factors could provide options to increase 

chances of remission. Herein, we report the factors associated with medication-free 

remission of chronic uveitis in a large cohort of eyes of patients managed at tertiary uveitis 

centers in the United States.

Methods

The design of the Systemic Immunosuppressive Therapy for Eye Diseases (SITE) Cohort 

Study has been described previously.9 SITE is a retrospective cohort study of patients with 

ocular inflammatory diseases seen at 5 tertiary referral centers in the United States; the study 

has been extended to include patients followed at these centers between 1979 and 2010. 

Only patients with noninfectious uveitis were included in this study, and patients with 

human immunodeficiency virus (HIV) infection or AIDS were excluded. The project was 

conducted in accordance with the principles of the Declaration of Helsinki, with approval of 

the institutional review boards of each institution, each of which granted a waiver of consent 

that allowed all living and deceased patients to be included.

All patients in the cohort diagnosed as having chronic anterior uveitis were identified. The 

participating centers used the approach suggested by the Standardization of Uveitis 

Nomenclature group in classifying cases as having chronic anterior uveitis.4 Patients had to 

have active inflammation and/or be on active treatment at the baseline visit to be included in 

the current analysis. Patients with Fuchs’ Heterochromic Iridocyclitis were excluded because 

of the difficulty in judging activity and remission in this anterior uveitis subtype.

Data Collection

Information on all patients with inflammatory eye disease was obtained from medical 

records and was entered into computer-based standardized data entry forms by trained 

reviewers, as described previously.9,10 Briefly, a highly structured chart review was 

conducted to obtain an extensive panel of data for each patient using a customized database 

developed specifically for the SITE Study. Data were collected for every date that the patient 

was seen. Data were collected with quality control checks requiring the reviewer to correct 

errors in real time to optimize data within the constraints of a retrospective chart review 

study. The database also included an extensive system of cross-checks within and between 

forms and similar embedded data quality queries. Data were also inspected for outliers at the 

time of analysis.

Data were collected regarding characteristics potentially predictive of remission, including 

demographic characteristics of the patients, bilateral versus unilateral uveitis, smoking 

status, the presence or absence of systemic diseases coexisting with ocular inflammation, 

and diagnostic and clinical features of anterior uveitis. Clinical findings analyzed as 

potential predictors included levels of inflammatory activity at presentation and ocular 

findings including band keratopathy, posterior synechiae, and keratic precipitates.
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Main Outcome Measure

The primary objective was to evaluate predictive factors for remission in chronic anterior 

uveitis cases in a tertiary setting. Data on inflammatory disease activity were collected in a 

manner approximating the standards established by the Standardization of Uveitis 

Nomenclature as closely as possible in a retrospective study.4 An expert consensus panel has 

suggested that remission be defined as at least 3 months of uveitis inactivity absent use of 

suppressive anti-inflammatory medication.4 Given that the clinical practice at the 

participating centers did not call for patients to return more than 90 days after initial 

incidence of remission to verify sustained quiescence, it is likely that many patients did not 

return within 90 days of the onset of remission, but rather returned much later at the time of 

a relapse, or not at all if remission was persistent.

Therefore, as a primary analysis, we included eyes that either met the expert consensus 

definition directly (quiet off treatment at all visits spanning an interval of at least 90 days) or 

did not return for follow-up after 90 days but had remained inactive without receiving 

suppressive medications at all of the last visits, as being in remission.11 As a sensitivity 

analysis, we evaluated remission more conservatively, requiring that eyes meet the expert 

consensus panel definition directly (quiet off treatment at all visits spanning an interval of at 

least 90 days), which may be an underestimate of remission. The rationale for the sensitivity 

analysis was to evaluate whether risk factor associations differed when a very conservative 

definition of remission was used. Incidence of remission was assessed as the number of 

events per eye-year of follow-up while at “risk.”

Statistical Analysis

The proportion with remission at specific points were evaluated by calculating the 

cumulative incidence estimated from the crude Cox regression hazard function, which 

allowed nonlinear remission rates and confidence intervals consistent with the hazard ratios 

and accounting for correlation between eyes of the same patient. Plots were created using 

Kaplan-Meier analysis. Putative predictors of the incidence of remission was evaluated on 

the basis of hazard ratios and adjusted hazard ratios (aHRs; with 95% confidence intervals 

[CIs]), which were generated using crude and multivariate Cox proportional hazards models 

with a robust sandwich estimate to account for correlation between the eyes of individual 

patients.12 Variables that changed over time were evaluated as time-updated variables. 

Variables with substantial missing data at baseline (such as smoking) included a missing, or 

unknown, category. For other variables, patients with missing data at baseline were 

excluded. Missing values in follow-up were carried forward from previous visits. All 

statistical analyses were performed with SAS software version 9.3 (SAS Inc., Cary, NC).

Results

2795 eyes of 1634 patients were identified as having chronic anterior uveitis. These were 

followed up for the incidence of remission over 7935.9 eye-years (4675.7 person-years). The 

median follow up time was 1.8 eye-years (interquartile range 0.5 – 4.3 eye-years). The 

median age was 41 years (interquartile range 20 to 54 years). The proportion of males was 

35%, and 60% percent of patients were white. At baseline, of the 2795 eyes, 499 (17.9%) 
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eyes were not on medications and were active, 1227 (43.9%) were on medications and 

active, and 1069 (38.2%) were on medications and inactive. Of the 2296 eyes being treated 

at baseline, 1015 eyes (44.2%) were being treated with topical drops only, 499 (21.7%) were 

being treated with systemic medications only, and 782 (34.1%) were being treated with both 

systemic and ocular medications. Inactivity vs. activity was not based purely on anterior 

chamber cell but on a global assessment of the chart documentation, intended to capture the 

overall uveitic activity.

In this tertiary referral population at centers that typically manage severe cases, the Kaplan-

Meier estimate of medication-free person-year remission at 5 years was 32.7% (95% CI, 

30.4% – 35.2%) (Figure 1) and at 10 years was 48.6% (95% CI, 44.6% – 52.7%). In the 

more conservative sensitivity analysis, the Kaplan-Meier estimate of person-year remission 

at 5 years was 24.6% (95% CI, 22.4% – 27.0%) and at 10 years was 36.3% (95% CI, 32.3% 

– 40.7%) (Supplemental Figure 1, available at http://www.aaojournal.org).

Factors predictive of medication-free remission in the adjusted primary analysis are listed in 

Table 1 (Supplemental Table 1, available at http://www.aaojournal.org, is a long version of 

Table 1 that also includes all factors assessed). Factors associated with a lower (less 

favorable) incidence of remission in the adjusted analysis included a longer duration of 

uveitis prior to presentation (aHR, 0.61; 95% CI, 0.44–0.83; for 2– 5 years vs. less than 6 

months; Figure 2), bilateral uveitis (aHR, 0.75; 95%, CI 0.59 – 0.96; Figure 3), prior cataract 

surgery (aHR, 0.70; 95% CI, 0.56 – 0.88; Figure 3), history of glaucoma surgery (aHR, 0.63; 

95% CI, 0.45 – 0.90; Figure 3), keratic precipitates (aHR, 0.36; 95% CI, 0.21 – 0.60; Figure 

3), synechiae (aHR, 0.62; 95% CI, 0.41 – 0.93; for both posterior and peripheral synechiae 

vs. neither; Figure 3), juvenile idiopathic arthritis (aHR, 0.37; 95% CI, 0.26 – 0.53), and 

spondyloarthropathy (aHR, 0.35; 95% CI, 0.23 – 0.54). Spondyloarthropathy included three 

diseases: ankylosing spondylitis, psoriatic arthritis and reactive arthritis. Older age at 

presentation was associated with higher (more favorable) incidence of remission (aHR, 1.29; 

95%, CI 1.02 – 1.63, for age ≥ 40 years vs. < 40 years; Figure 3). In the more conservative 

sensitivity analysis, associations were similar although statistical power was less with the 

smaller number of events (Supplemental Table 2, available at http://www.aaojournal.org).

Discussion

Our study shows that the person-year remission incidence in chronic anterior uveitis is 

approximately 33% at 5 years and 49% at 10 years in a tertiary care setting. Remission rates 

in non-tertiary settings might be higher, because the severe cases have a higher chance of 

being referred to a tertiary care center. Duration of uveitis, which is indicative of severity of 

disease, also was associated with decreased chance of remission, and the Kaplan-Meier 

curves suggest that the incidence of remission is higher in the first several years after uveitis 

diagnosis. More severe cases of uveitis are more likely to keep following up at tertiary 

centers over the long term, so the difference in remission rates between the early and later 

years may be enhanced by the enrichment for severe cases over the long term at tertiary 

centers.
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The primary interest our results provide is with regard to factors predictive of medication-

free remission of chronic anterior uveitis, which may provide a basis for counseling patients 

regarding the likely clinical course of their diseases, as well as providing guidance for 

clinical management. Greater age at presentation was associated with an increased incidence 

of remission. A previous SITE study found that age in the younger adult range, when 

compared with age in the older adult range, was associated with higher risk of relapse 

among patients with primary remitted anterior uveitis.13 It is not uncommon for more severe 

cases of uveitis to present earlier in life than less severe cases, which may explain this 

observation. Bilaterality of the uveitis was also associated with decreased incidence of 

remission. The previous study of new onset anterior uveitis found that bilaterality of uveitis 

was associated with decreased rate of remission as well.11 Bilateral disease may reflect a 

greater degree of immune dysregulation, a greater degree of disease severity, or both, which 

may be associated with a greater likelihood of persistence of uveitis.

The degree of anterior chamber cell at baseline was predictive of remission. Interestingly, 

having 0.5+ cell was associated with better chance of achieving remission than having no 

cell at baseline. The group of patients without cell at baseline may have been enriched for 

more severe cases which were being treated more aggressively to suppress inflammation, 

thus achieving no anterior chamber cell, but were still at higher risk for not achieving 

remission because of their disease severity. Patients with 0.5+ cell at baseline, conversely, 

may have been patients with milder disease whose physicians were tolerating a minimal 

level of inflammation while awaiting tertiary evaluation because of their milder disease. The 

incidence of remission for higher grades of anterior chamber cell (1+ and ≥ 2+) was lower 

than those without cell, but this did not achieve statistical significance. We acknowledge that 

there is some difficulty in interpreting these results regarding anterior chamber cell at 

baseline as patients were at varying stages of disease course and treatment at their baselines.

There are several potential explanations for the association of prior cataract surgery with 

lower incidence in remission in chronic anterior uveitis. We observed this previously for 

primary, new-onset anterior uveitis.11 Cataract surgery can lead to persistent ocular 

inflammation postoperatively due retained lens material, surgical trauma to the eye 

potentially exposing antigens to the immune system, and/or intraocular-lens associated 

uveitis (chaffing syndromes).14 Similarly any prior glaucoma surgery also was associated 

with a lower incidence of remission. Both major types of glaucoma surgery, trabeculectomy 

and glaucoma tube implantation, can be associated with persistent inflammation. In 

particular, glaucoma tube implantation can lead to tube-iris touch/chaffing that can cause 

chronic anterior chamber cellular reaction.15 However, our study design does not allow us to 

determine if these surgeries truly cause increased inflammation; requirement to undergo 

cataract and/or glaucoma surgery might be associated with less remission because it is a 

marker for disease severity. Unfortunately, data on the clinical course before patients came 

for tertiary care are not available, so we do not have the capacity to accurately and 

consistently distinguish between patients with a history of uveitis who subsequently 

underwent eye surgery and were more likely to develop chronic anterior uveitis and patients 

with no previous uveitis history who underwent surgery which resulted in chronic anterior 

uveitis.
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Two clinical examination findings were associated with a lower incidence of remission: 

keratic precipitates and synechiae. These factors previously have been associated with 

greater disease severity.11,16,17 Presence of peripheral anterior synechiae, posterior 

synechiae alone, and both posterior and peripheral synechiae were associated with a 

substantially lower incidence of remission. These associations were statistically significant 

except for peripheral synechiae alone (which were observed infrequently, and hence had less 

statistical power). Of note, it is likely that peripheral anterior synechiae were under-

ascertained because gonioscopy was not uniformly conducted and documented in many of 

the uveitis practices. Consequently, gonioscopy data was not recorded as part of SITE. If 

peripheral anterior synechiae were noted in the anterior segment examination, it was 

recorded as peripheral anterior synechiae being present. If there was no mention of 

peripheral anterior synechiae, then those patients were recorded as not having peripheral 

anterior synechiae. It is possible that patients with milder amounts of peripheral anterior 

synechiae may have been missed with this approach. However, because most cases recorded 

as not having peripheral anterior synechiae are likely to truly not have peripheral anterior 

synechiae, it is not likely that the misclassification introduced had any significant effect on 

the analyses. Because this analysis was time-updated, the rate of remission is decreased no 

matter when along the disease course the patient develops synechiae. In addition to being 

markers of severity, it is possible that patients with keratic precipitates and synechiae may 

have received insufficient treatment for several years. Unfortunately, this study is not 

designed to determine this as information on clinical course prior to being referred to the 

tertiary center is lacking, as mentioned above. One direction for future research is to 

determine if more intensive initial treatment enhances the chances of uveitis remission.

The incidence of remission was also lower in patients with an underlying diagnosis of 

juvenile idiopathic arthritis or spondyloarthropathy. In our study of acute anterior uveitis 

remission,11 juvenile idiopathic arthritis was also associated with a similarly lower incidence 

of remission: 63% lower in the current study and 62% lower in the previous acute anterior 

uveitis study. There are also several other reports that have found juvenile idiopathic uveitis 

often have persistent disease.18–21 The diseases included in spondyloarthropathy – 

ankylosing spondylitis, psoriatic arthritis and reactive arthritis – are also known to be 

commonly recurrent or chronic.22,23 It is interesting to note that HLA-B27 status was not 

associated with the incidence of remission, even though HLA-B27 is itself associated with 

ankylosing spondylitis and psoriatic arthritis. This may be due to the fact that HLA-B27 

status was not consistently ordered at these centers, and thus there may be greater 

misclassification for this variable.

The lower incidence of remission of chronic anterior uveitis in patients afflicted with 

juvenile idiopathic arthritis or spondyloarthropathy might reflect a more aggressive disease 

course, or alternately a greater need for systemic therapy for the juvenile idiopathic arthritis 

or spondyloarthropathy rather than the uveitis itself. Given that the recommended definition 

of remission4 requires a patient be inactive off anti-inflammatory therapies regardless of why 

they were given—because the treatment would tend to suppress eye inflammation regardless 

of the indication for its use—the incidence of remission of anterior uveitis cases associated 

with both juvenile idiopathic arthritis and spondyloarthropathy might tend to be lower than 

cases without systemic inflammatory diagnoses in addition to uveitis. In other words, both 
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juvenile idiopathic arthritis and spondyloarthropathy may have had lower rates of remission 

due to ongoing, long term immunosuppression given for systemic manifestations of disease 

as opposed to eye disease.

We had hypothesized, but did not find, an association between statin use and rate of 

remission. Recent reports have suggested a potential benefit of statin use in uveitis patients.
24,25 The direction of effect in this study was towards a higher incidence of remission (aHR, 

1.17; 95% CI, 0.81 – 1.69) but this was not significant. Neither was use of ACE Inhibitors 

nor aspirin associated with an altered incidence of remission. Diabetes mellitus also was not 

found to be associated with a different incidence of remission. Other studies have 

demonstrated an association between diabetes onset and anterior uveitis onset,26 and have 

found that the odds of developing anterior uveitis with poor glycemic control to be 2.01 for 

type 1 diabetes and 1.23 for type 2 diabetes.27 It is possible that diabetes mellitus may be 

associated with onset of uveitis but does not affect remission rates. Smoking was not 

associated with a decreased incidence of remission. Other studies have found a higher risk of 

uveitis with smoking28,29; a prior study from the SITE-1 subset of this database involving all 

forms of ocular inflammation found a higher incidence of relapse of ocular inflammation 

among smokers.30 For both diabetes mellitus and smoking, it is also possible that these 

factors have smaller effects on chronic anterior uveitis remission than the current analyses 

had power to detect.

The strengths of this study include a large sample size, with consequently increased 

statistical power, and use of quality control methods to optimize the accuracy of data 

collection. The main limitation is that the study is retrospective. Incomplete follow-up and 

missing data likely led to some imprecision in the remission incidence. For example, it is 

possible that some patients with asymptomatic active chronic uveitis who did not come for 

follow-up were counted as being in remission, when they were not. Concern with this 

limitation led us to perform the sensitivity analysis. Most likely, remission might have been 

associated with less follow-up (because treatment no longer was needed), in which case our 

primary analysis would be closer to the truth than the sensitivity analysis (in which cases in 

remission who did not return after remission are counted as censored rather than remitted). 

Also, on average, more severe cases would be referred for tertiary care and tertiary care 

physicians may sometimes taper treatment more slowly. Both of these factors could lead to a 

longer estimated time to remission/lower incidence of remission. Alternatively, remission 

rates in tertiary care centers may be lower due to pursuit of more aggressive therapies. In 

either case, the associations observed are supported by pathogenic theories, and in some 

cases by prior observations, so it is most likely predictive factor results can be qualitatively 

generalized to tertiary and non-tertiary care settings. Results regarding the absolute 

incidence of remission likely are more generalizable to tertiary practices; incidence of 

remission is probably more favorable in non-tertiary settings.

There are other limitations with the design of this retrospective study. The degree of 

adherence to therapy is unknown. In patients who have associated systemic illnesses, we are 

unable to consistently and accurately discern whether the indication for initiation of 

systemic medications was the systemic illness or the uveitis. We are unable to conduct a 

straightforward assessment of the effect of immunosuppressive therapy on remission 
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because receiving the therapy itself leads to the case being classified as not in remission, and 

most cases are treated for a protracted period of time before tapering is attempted to see if 

remission has occurred. This indication-for-treatment bias is particularly a problem in a 

study of anterior uveitis, a condition that often can be managed with topical therapies, 

wherein immunosuppression would be used for the most severe cases. In addition, any 

assessment of treatment is difficult using the remission definition at least 3 months of uveitis 

inactivity absent use of suppressive anti-inflammatory medication,4 because of there is a 

type of immortal-person-time bias since treatment is part of the outcome and always is going 

to be negatively associated with remission by definition. There are likely some patients who 

required sustained immunosuppression for their systemic immune-mediated disease and thus 

would not be able to achieve this study’s definition of remission, even if their uveitis was in 

remission. In this retrospective study looking at clinic notes, it is difficult to accurately parse 

out the reason for continuation of treatment in such cases. Thus, as mentioned above for 

juvenile idiopathic arthritis and spondyloarthropathy, patients with associated immune-

mediated diseases may be less likely to meet criteria for remission because of the need for 

ongoing treatment of their systemic disease. We have limited power to address the related 

question of what proportion of patients who develop chronic uveitis while on 

immunosuppression for systemic disease and require treatment with topical steroid drops are 

subsequently able to discontinue drops while maintaining their baseline level of 

immunosuppression. Prospective studies designed to evaluate these issues are important for 

a comprehensive understanding of disease remission in uveitis. A final point is that 

remission may not be permanent in some cases. Discussion of these remission estimates 

with patients must include the caveat that remitted chronic anterior uveitis has a risk of 

relapse; the incidence of future relapses is not captured by the current analyses.

In summary, our study of cases of chronic anterior uveitis receiving tertiary uveitis care 

suggests that the incidence of remission over time is substantial, with about half of cases in 

remission by ten years. We identified several factors associated with a less favorable 

incidence of medication free remission, including longer duration of uveitis, younger age, 

bilateral uveitis, cataract surgery, glaucoma surgery, concurrent diagnoses of juvenile 

idiopathic arthritis or spondyloarthropathy and presence of keratic precipitates and synechiae 

at any point in the disease course. Patients presenting with these risk factors (perhaps 

markers of greater disease severity) are probably at higher risk of persistent inflammation, 

particularly those with more than one of these factors. Reciprocally, patients lacking these 

factors would be more likely to experience remission. Patients with these potential risk 

factors for non-remission in uveitis should be educated and managed taking into account the 

higher probability of a chronic course, which in turn may indicate closer monitoring and/or 

longer-term treatment of these cases prior to tapering attempts.

Supplementary Material
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Among 2795 eyes with chronic anterior uveitis, medication-free remission occurred in 

approximately 33% within 5 years; clinical markers of increased disease severity, and 

juvenile idiopathic arthritis and spondyloarthropathy diagnoses were associated with less 

remission.
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Figure 1. 
Kaplan Meier Curve of person-year remission (Primary Analysis)
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Figure 2. 
Kaplan Meier Curve of uveitis remission as a function of duration of uveitis prior to 

presentation
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Figure 3. 
Kaplan Meier Curve of uveitis remission as a function of clinical variables (A) age, (B) 

bilaterality, (C) prior cataract surgery, (D) any glaucoma surgery, (E) keratic precipitates, 

( (F) synechiae
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