
Risk of Relapse in Primary Acute Anterior Uveitis

Lili Grunwald, MD1, Craig W. Newcomb, MS2,3, Ebenezer Daniel, MBBS, MPH, PhD1, R.
Oktay Kaçmaz, MD, MPH4,5, Douglas A. Jabs, MD, MBA5,6,7, Grace A. Levy-Clarke, MD8,9,
Robert B. Nussenblatt, MD, MPH9, James T. Rosenbaum, MD10,11, Eric B. Suhler, MD,
MPH10,12, Jennifer E. Thorne, MD, PhD6,7, C. Stephen Foster, MD4,13, and John H. Kempen,
MD, PhD1,2,3 for the Systemic Immunosuppressive Therapy for Eye Diseases Cohort Study

1 Department of Ophthalmology, The University of Pennsylvania, Philadelphia, Pennsylvania 2
The University Center for Clinical Epidemiology and Biostatistics, The University of Pennsylvania,
Philadelphia, Pennsylvania 3 Departments of Biostatistics & Epidemiology and Ophthalmology,
The University of Pennsylvania, Philadelphia, Pennsylvania 4 Massachusetts Eye Research and
Surgery Institute, Cambridge, Massachusetts 5 Department of Ophthalmology, The Mount Sinai
School of Medicine, New York, New York 6 Department of Ophthalmology, The Johns Hopkins
University, Baltimore, Maryland 7 Department of Epidemiology, The Johns Hopkins University,
Baltimore, Maryland 8 St. Luke’s Cataract and Laser Institute, Tarpon Springs, Florida 9
Laboratory of Immunology, National Eye Institute, Bethesda, Maryland 10 Department of
Ophthalmology, Oregon Health & Science University, Portland, Oregon 11 Department of
Medicine, Oregon Health & Science University, Portland, Oregon 12 Portland Veterans’ Affairs
Medical Center, Portland, Oregon 13 Department of Ophthalmology, Harvard Medical School,
Boston, Massachusetts

Abstract
Purpose—To evaluate the risk of and risk factors for a second episode (relapse) among patients
with remitted primary anterior uveitis.

Design—Retrospective cohort study.

Participants—Patients with primary anterior uveitis presenting to one of 4 academic ocular
inflammation subspecialty practices achieving remission of the primary episode within 90 days of
initial uveitis diagnosis.

Methods—Data were obtained by standardized chart review.
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Main outcome measures—Time-to-relapse of anterior uveitis and risk factors for relapse.

Results—102 patients with a first episode of anterior uveitis were seen within 90 days of first-
ever uveitis onset and followed for 165 person-years after achieving remission of the initial
episode. Most patients were female (60%) and white (78%). Forty patients had a recurrence of
anterior uveitis. The incidence of relapse was 24% per person-year (95% Confidence Interval [CI]:
17–33%). At 1.5 years after remission, 61% (95% CI: 48–71%) were still in remission. Younger
adults had significantly higher relapse risk than middle-aged adults (hazard ratio [18–35 year-old
persons vs. 35–55 year-old persons]=2.7, 95% CI: 1.3–6.0).

Conclusions—Our results suggest that many patients with remitted primary anterior uveitis
presenting for tertiary uveitis care will relapse. Age in the young adult range was associated with
higher risk of relapse. Given the high relapse risk, management of patients with primary anterior
uveitis should include an explicit plan for detecting and managing relapses.

Introduction
Uveitis can be a devastating ophthalmic disease, which has been estimated to cause 30,000
new cases of legal blindness annually in the United States1 and up to 10% of cases of
blindness.2–4 This disease, which disproportionately affects people in the working age range,
has important personal and economic impacts.3 Visual impairment in uveitis may be caused
by cataract, glaucoma, retinal scars, macular edema, band keratopathy and various other
structural complications of inflammation and its treatment. 5,6 Anterior uveitis is considered
to have a better visual prognosis than other forms of uveitis; however it represents up to
92% of all cases of uveitis and therefore contributes significantly to visual loss from
uveitis.7

Better knowledge of the risk of and risk factors for relapse following a primary episode of
acute anterior uveitis would be valuable to allow physicians to better educate patients about
the prognosis of this disease and to guide clinical management decisions such as treatment
following remission of the initial attack. However, only limited data regarding the risks of
and risk factors for relapse of a first episode of acute primary anterior uveitis are available.
Here, we evaluate the risk of and risk factors for relapse in a cohort of patients presenting
with primary anterior uveitis, followed from the point of remission of the first episode.

Methods
Study Population

The design of the Systemic Immunosuppressive Therapy for Eye Disease (SITE) Cohort
Study has been detailed in a prior publication.8 The SITE Cohort Study is a retrospective
cohort study of patients with inflammatory eye diseases seen at 5 tertiary academic ocular
inflammation centers in the United States. Institutional review board approval was obtained.
While previous reports refer to random sampling of a subset of patients at one center, the
study group subsequently completed data entry for the previously unsampled patients at that
center; the complete database was available for this analysis.

One of the participating centers, which primarily followed a consultative co-management
practice pattern, was excluded from this analysis, in order to avoid biases introduced by
observation of patients at only a minority of their planned visits wherein there was a greater
likelihood of follow-up visits occurring if patients were doing poorly. The other four
practices typically either provided a single consultation or directly implemented
management over time, minimizing this difficulty amongst the patients followed
longitudinally; data from these four centers were used for this report.
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All patients who both presented to the participating centers within 90 days of an initial
episode of anterior uveitis and who were observed to be in remission within 90 days of
initial diagnosis of uveitis were selected for the analysis. Remission was defined as
inactivity of uveitis at all visits spanning at least a 90 day interval while using neither
corticosteroids nor immunosuppressive drugs9. Thus, patients who did not have sufficient
follow-up visits to meet inclusion criteria or who never obtained remission of inflammation
during follow-up also were not eligible for this analysis. In order to provide information
about primary anterior uveitis, patients with concomitant intermediate and/or posterior
uveitis, scleritis, and/or other concomitant ocular inflammatory diseases in addition to their
anterior uveitis also were excluded from the analysis. Patients with infectious uveitis and
Human Immunodeficiency Virus (HIV) infection had been excluded from the parent study.

Data Collection
Data on all the patients had been entered using a data entry system with extensive intrinsic
quality control measures, requiring correction of errors in real time, as described in previous
reports.8, 10–15 Data evaluated in this analysis included demographic characteristics and
diagnosis of systemic inflammatory diseases. Identification of systemic inflammatory
diseases associated with ocular inflammatory diseases is a major objective of the
participating clinics; 25% of patients had been found to have one of 23 systemic
inflammatory diseases (including spondyloarthropathies) in a previous report involving the
parent cohort.15 Data on human leukocyte antigen HLA-B27 testing—which had been
performed when indicated on the basis of symptoms and clinical findings—also were
analyzed.

Patients had been followed longitudinally for relapse of anterior uveitis over the period
retrospectively observed. At the participating centers, relapses typically are identified either
by observation of relapse of inflammation at scheduled clinic visits or by evaluation of acute
symptoms reported to the clinic by the patient. The analysis of relapse was done by-patient,
not by-eye. Person-time at risk of relapse was calculated beginning from the point at which
remission of anterior uveitis for at least 90 days was first confirmed (beginning from the first
visit after at least 90 days of quiescence) because by virtue of the inclusion criteria patients
were not at risk of relapse during the period of quiescence required for study entry. Person-
time at risk of relapse ended with either the date at which relapse was observed or the date
of the last follow-up visit (for patients not observed to have a relapse). Potential risk factors
for relapse of anterior uveitis were assessed, including age, sex, race, smoking status, HLA-
B27 status, and the presence of systemic inflammatory diseases (as diagnosed by the study
ocular inflammation specialists based on history, examination findings, and review of
records). In addition to ophthalmology training, all ocular inflammation specialists who had
evaluated the patients had completed internal medicine residency, rheumatology fellowship
and/or ocular inflammation specialty fellowship training that included systemic
inflammatory disease diagnosis as a primary objective of training.

Statistical analysis
Relapse risk was summarized as the incidence per person year (analyzed by patient); a 95%
confidence interval (CI) was generated assuming a Poisson distribution. Kaplan-Meier
curves were created to evaluate time-to–relapse of anterior uveitis. Potential risk factors for
relapse of anterior uveitis were evaluated on the basis of hazard ratios (HRs) and adjusted
HRs (with 95% CIs) generated using univariate and multivariate Cox regression. The data
analyses were performed using SAS v9.1 (SAS Corporation, Cary, NC).
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Results
One hundred and two patients who experienced a first episode of primary anterior uveitis
followed by remission documented at a participating center within 90 days of initial
diagnosis were included in this analysis and followed over 165 person-years at risk for
relapse. The median follow up time after remission was 291 days. All visits studied occurred
between May 18, 1978 and September 25, 2007. The characteristics of the subjects are
summarized in Table 1 (available at http://aaojournal.org). The majority of patients were
female (60%), white (78%) and non-smokers (75%). Thirty patients were ages 34 or
younger (29%), the remainder being 35 years or older.

Forty patients (39%) were observed to have a recurrence of anterior uveitis activity during
follow up. The incidence rate for relapse of primary anterior uveitis was 24% per person-
year (95% Confidence Interval [CI] 17–33%). At 1.5 years after remission, 61% (95% CI:
48–71%) were still in remission (Figure 1).

Potential risk factors for recurrence of a first episode of anterior uveitis were evaluated using
survival analysis. The crude and adjusted results were similar, so crude hazard ratios (HR)
are given here in the text. Recurrence risk varied significantly across age groups (Table 1
which is available at http://aaojournal.org, Table 2, Figure 2); in comparison with the largest
group (35–54 years old), the 18–34 year old age group had the highest relapse risk (HR=2.7,
95% CI: 1.3–6.0). The youngest group (<18 years old) also tended to have higher relapse
risk (HR=2.0, 95% CI: 0.7–6.4), whereas the group aged 55 years and older had a risk
similar to the 35–54 year-old group (HR=1.1, 95% CI: 0.5–2.5). Females and males had
similar relapse risk, as did smokers, non-smokers, and former smokers. Neither
spondyloarthropathy (HR=1.0, 95% CI: 0.4–2.7), HLA-B27 positive status (HR=1.0, 95%
CI:0.5–2.0), nor the presence of both (HR=0.5, 95% CI: 0.1–3.6) were associated with
increased relapse risk. Sarcoidosis (HR=1.6, 95% CI: 0.6–4.5) was associated with a higher
relapse risk but this was not statistically significant. Other systemic conditions (listed in
Table 1 and its footnotes, available at http://aaojournal.org) had been diagnosed infrequently
in this group of patients.

Only subjects that were observed to have remission of inflammation (no activity at visits
spanning at least a 90 day interval while using neither corticosteroids nor
immunosuppressive drugs) were eligible for inclusion. In a sensitivity analysis excluding
subjects where the point of first remission and the next visit confirming remission was
greater than 6 months results were similar to those presented here (data not shown).

Discussion
These results indicate that the risk of relapse for cases of remitted primary anterior uveitis
among patients presenting to tertiary uveitis centers is high, with an estimated rate of relapse
of inflammation of 39% at 1.5 years after remission based on this sample. The Kaplan-Meier
curve describing the experience of our patients suggests that the risk of first relapse may
diminish among patients still free of relapse after two years (see Figure 1), but that even
after two years the risk of relapse is not negligible. Given that many patients will experience
a uveitis relapse, management of patients with primary anterior uveitis should include a plan
as to how relapses will be detected so as to allow prompt treatment. Ophthalmologists
cannot see all patients frequently enough to promptly detect all relapses at scheduled exams,
and clinical experience suggests that sequelae of uveitis can be avoided in most cases with
prompt diagnosis and treatment of relapses. Therefore, patients should be told that the risk
of recurrence is high and should be instructed regarding the signs and symptoms of uveitis
so that they can recognize relapses and promptly report for care. Patients with fewer
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symptoms associated with anterior uveitis activity may need to be seen for planned follow-
up visits more frequently than patients with easily detectable symptoms.

Prior reports have shown that the mean age of onset of acute anterior uveitis is in the
30’s.16–17 Our analysis suggests that recurrence risk varies by age—a first episode of
anterior uveitis in younger adults is more likely to recur. It is not uncommon for more severe
cases of a disease to present earlier in life than less severe cases, which may explain this
observation. Smoking, which has been observed to increase the risk of relapse of ocular
inflammation in general 18–19, was not observed to increase relapse risk specifically in
primary anterior uveitis cases.

Spondyloarthropathy and HLA-B27 positive status are well-known to be risk factors for
anterior uveitis. 7, 20–21 Prior reports on the risk of recurrence of anterior uveitis have
included a mixture of primary and already recurrent uveitis cases; the latter group can be
expected to have a higher relapse risk than the former, given that not all primary anterior
uveitis cases will relapse. Several studies of such mixed groups of patients have reported a
high frequency of recurrence of anterior uveitis in HLA-B27 positive patients with a mean
number of attacks ranging from 0.6–3.3 attacks per patient per year of follow
up.7, 16, 17, 22, 23 Among studies comparing relapse risk between HLA-B27 positive and
negative individuals, one study (performed at a tertiary uveitis center participating in the
present study) found a higher frequency of relapses in HLA-B27 positive patients as
compared with HLA-B27 negative patients,6 while another study found an equal number of
recurrences per eye in HLA-B27 positive and negative patients.16 In our study, HLA-B27
positive status and spondyloarthropathy were not associated with higher risk of relapse,
supporting the second result. However, given the available statistical precision our results do
not rule out a moderately increased relapse risk in these groups. Although the participating
clinics have pursued systemic inflammatory disease diagnoses aggressively throughout their
history, it is possible that milder cases of spondyloarthropathy may not have been
ascertained in every instance; if spondyloarthropathy in fact is associated with a higher risk
of relapse, failure to ascertain these cases may have biased the association toward the null.
Our results do not address the frequency of relapse among cases with an established
recurrent acute anterior uveitis pattern, which the studies previously cited suggest may be
higher among HLA-B27 positive individuals, especially those with both HLA-B27 and a
spondyloarthropathy.6, 7, 17

Other systemic disease diagnoses were infrequent among our patients with primary anterior
uveitis, limiting our ability to comment on the possible impact of such conditions on relapse
risk. Based on the imprecise estimates available, primary anterior uveitis cases associated
with sarcoidosis tended to have a higher estimated relapse risk; this preliminary observation
requires confirmation in additional studies as the association was non-significant and could
well be due to random error.

The strengths of this study included its derivation from a very large parent cohort, which
allowed us to look at a relatively large number of primary anterior uveitis cases followed
from remission of their index inflammatory event, and the use of quality control efforts to
optimize the quality of retrospective data collection. Limitations derive primarily from the
retrospective nature of the study. Incomplete follow-up may have led to a mis-estimation of
the recurrence rate if patients who did not return for follow-up had a different relapse risk
than those who did; if subjects with no recurrences were less likely to return for follow up
visits, our overall relapse rate would be overestimated, but still would be high. Relapse was
not always identified in the context of scheduled follow-up visits, rather patients were
instructed to return for follow up sooner than scheduled visits if they had symptoms of a
recurrence. Given that subjects were seen at tertiary centers, cases may have been especially
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severe and perhaps therefore more prone to relapse, which also would lead to an
overestimate of the recurrence rate with respect to a non-tertiary care practice, but which
would be representative of tertiary uveitis practices. This problem may be partially mitigated
by the exclusion of patients presenting more than 90 days after initial diagnosis, as most
patients presenting soon after initial diagnosis are likely to have received their primary eye
care at our institutional facilities. In addition, the number of subjects with each of the
different systemic inflammatory conditions was relatively small despite the multicenter
approach, leading to imprecise estimates of the risk of relapse for these conditions. If
systemic conditions were under-diagnosed despite our best efforts—and in truth lead to
higher or lower relapse risk—risk ratios associated with these conditions would tend to be
biased toward no association, meaning that increases or decreases in risk with these
conditions could have been missed by this study. However, none of these limitations are
likely to have introduced enough bias so as to affect the primary conclusions that the risk of
relapse of primary anterior uveitis is high, and that relapses occur more frequently in
younger persons than in adults ages 35 years and higher.

In summary, among cases of primary anterior uveitis presenting to tertiary uveitis centers
within 90 days of initial diagnosis and achieving an initial medication-free remission of
inflammation within the first 90 days that lasted for at least another 90 days, relapse of
uveitis was frequent, occurring in 39% within 1.5 years. Age in the young adult range was
associated with an increased relapse risk. Management of these patients should include an
explicit plan for detecting relapses—usually based on counseling patients how to respond to
new symptoms suggesting uveitis relapse, given that for most cases relapses will be highly
symptomatic. However, patients at high risk of relapse for whom obvious uveitic symptoms
were not a prominent part of initial presentation may require close monitoring for signs of
relapse, particularly in the first two years following presentation of uveitis.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Kaplan-Meier curve depicting overall risk of anterior uveitis recurrence observed in the
cohort, with 95% confidence interval bands.
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Figure 2.
Kaplan-Meier curves depicting risk of anterior uveitis recurrence by age.
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Table 2

Multiple regression analysis for anterior uveitis relapse.

Characteristic* Adjusted hazard ratio for recurrence (95 % Confidence Interval) Overall adjusted p-value

Age, years

 Age < 18 2.1 (0.6 – 6.8) 0.05

 18 ≤ age<35 2.7 (1.2 – 6.1) 0.05

 35 ≤ age<55 1.0 (Reference Group)

 Age ≥ 55 1.1 (0.4 – 2.6) 0.05

Sex: Female vs. Male 1.1 (0.5 – 2.2) 0.8

Race

 White 1.0 (Reference Group)

 Black 1.5 (0.6 – 3.6) 0.63

 Hispanic or Other 1.1 (0.4 – 3.3) 0.63

Spondyloarthropathy 1.1 (0.4 – 3.3) 0.91

HLA B27+ 1.2 (0.5 – 2.7) 0.66

*
Other characteristics listed in Table 1 which are omitted from Table 2 were not significantly associated with the risk of uveitis relapse and hence

were omitted from the multiple regression model.
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