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� PURPOSE: To evaluate the incidence of remission
among patients with intermediate uveitis; to identify fac-
tors potentially predictive of remission.
� DESIGN: Retrospective cohort study.
� METHODS: Involved eyes of patients with primary
noninfectious intermediate uveitis at 4 academic ocular
inflammation subspecialty practices, followed sufficiently
long tomeet the remission outcome definition,were studied
retrospectively by standardized chart review data. Remis-
sion of intermediate uveitis was defined as a lack of inflam-
matory activity at ‡2 visits spanning ‡90 days in the
absence of any corticosteroid or immunosuppressant medi-
cations. Factors potentially predictive of intermediate
uveitis remission were evaluated using survival analysis.
� RESULTS: Among 849 eyes (of 510 patients) with
intermediate uveitis followed over 1934 eye-years, the
incidence of intermediate uveitis remission was 8.6/100
eye-years (95% confidence interval [CI], 7.4–10.1).
Factors predictive of disease remission included prior
pars plana vitrectomy (PPV) (hazard ratio [HR] [vs no
PPV] [ 2.39; 95% CI, 1.42–4.00), diagnosis of
intermediate uveitis within the last year (HR [vs

diagnosis >5 years ago] [3.82; 95% CI, 1.91–7.63),
age ‡45 years (HR [vs age <45 years] [ 1.79; 95%
CI, 1.03–3.11), female sex (HR [ 1.61; 95% CI,
1.04–2.49), and Hispanic race/ethnicity (HR [vs white
race] [ 2.81; 95% CI, 1.23–6.41). Presence/absence
of a systemic inflammatory disease, laterality of uveitis,
and smoking status were not associated with differential
incidence.
� CONCLUSIONS: Our results suggest that intermediate
uveitis is a chronic disease with an overall low rate of remis-
sion. Recently diagnosed patients and older, female, and
Hispanic patients were more likely to remit. With regard
to management, pars plana vitrectomy was associated with
increased probability of remission. (Am J Ophthalmol
2016;164:110–117. � 2016 by Elsevier Inc. All rights
reserved.)

U
VEITIS, AS THE FIFTH- OR SIXTH-LEADING CAUSE

of blindness in Western populations, accounts
for a large amount of visual disability in the

United States,1 striking at a younger age than most of the
other leading causes of blindness, and thus leading to
more years of potential vision lost per case of blindness
than conditions striking at a later age. Intermediate uveitis
(IU), as defined by the Standardization of Uveitis Nomen-
clature (SUN) Working Group, is a subset of uveitis in
which the primary site of inflammation is in the vitreous,
particularly the anterior vitreous and vitreous overlying
the ciliary body and peripheral retina–pars plana complex.2

Clinically, inflammation predominantly affects the vitre-
ous, often forming ‘‘snowbanks’’ and/or ‘‘snowballs’’ in asso-
ciation with vitreous cells and inflammatory debris. A small
retrospective cohort study providing population-based nat-
ural history data suggests that while the majority of inter-
mediate uveitis patients do relatively well, with 75%
maintaining visual acuity of 20/40 or better at 10 years,
the course can vary widely.3 Possible vision-threatening
sequelae of intermediate uveitis include but are not limited
to macular edema, epiretinal membrane formation, cata-
ract, retinal neovascularization, vitreous cellular opacifica-
tion, and retinal detachment.3–5

The probability of remission of intermediate uvei-
tis, and predictive factors for remission, are unclear.
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Vidovic-Valentincic and associates studied 29 patients
with unilateral or bilateral intermediate uveitis and found
that one-third of patients achieved remission for longer
than 1 year, with a mean time to remission of 8.6 years.6

An additional study conducted by Smith and associates
in 1973 reported a remission rate of cyclitis, a term previ-
ously used for intermediate uveitis, to be 5% in patients
with variable follow-up ranging from 4 to 26 years.7

With regard to treatment options to induce remission of
intermediate uveitis, a ‘‘4-step’’ approach proposed by
Kaplan in 1984 suggests a trial of (local/systemic) cortico-
steroids, followed by peripheral retinal ablation, pars plana
vitrectomy, and, finally, immunomodulatory therapy for re-
fractory cases.8 However, this approach has not been
universally accepted; with increasing evidence of safety9–11

and effectiveness,11–16 many clinicians are using
immunosuppressive therapy at an earlier stage. Remission
of ocular inflammatory diseases in general seems to be
infrequent with antimetabolite12–14 or cyclosporine
therapy,15 but fairly common with alkylating agent ther-
apy.16 However, alkylating agent therapy generally is
reserved for very severe cases, because of an apparently
increased risk of cancer.9 Therefore, with the treatment ap-
proaches typically used, clinicians often are aiming to sup-
press inflammation in the hope that remission will occur
during the period of suppression.

Because remission would be a more desirable outcome
than suppression, we evaluated the incidence of remission
in a large retrospective cohort of patients with intermediate
uveitis, and evaluated potentially modifiable and nonmodi-
fiable factors potentially predictive of remission.

METHODS

� STUDY POPULATION: Patients with a diagnosis of inter-
mediate uveitis were identified from the Systemic Immuno-
suppressive Therapy for Eye Disease (SITE) Cohort Study,
a retrospective cohort study of noninfectious ocular inflam-
matory disease patients at US tertiary ocular inflammation
subspecialty centers, the methods of which have been
described previously.17 The institutional review boards of
the University of Pennsylvania (IRB#1), theMassachusetts
Eye & Ear Infirmary (Human Subjects Committee), the
Johns Hopkins School of Medicine (JHM-IRB 3), the Na-
tional Eye Institute (NEI/IRB) and Oregon Health & Sci-
ences University (OHSU Institutional Review Board)
approved the study, including waiver of informed consent
for this chart review study, which involved no contact
with the human subjects. The study was conducted
adhering to the tenets of the Declaration of Helsinki, and
was compliant with all relevant laws.

Intermediate uveitis had been identified in charts in
a manner very similar to that adopted by SUN Group
standards,2 as the leaders of the SUN Group were leading

clinicians in the SITE Cohort Study. Those patients iden-
tified in medical records as having intermediate uveitis but
who also had iris synechiae and/or a formal secondary diag-
nosis of anterior uveitis or some other inflammatory syn-
drome were excluded, in order to limit the population to
classic intermediate uveitis—the population that makes
up the study cohort reported here. This population includes
‘‘pars planitis’’ as well as other forms of intermediate uveitis,
as described in the SUN consensus manuscript,2 whether or
not a systemic disease was associated.

� DATA COLLECTION: Data were obtained and entered in
a computerized database entry system (Microsoft Access,
Redmond, Washington, USA) with built-in quality assur-
ance measures allowing for correction of errors in real
time. Data used for the current analysis included demo-
graphic data, the presence of systemic diseases, the pres-
ence of HLA-B27 and HLA-A29 haplotypes (when
available), time between intermediate uveitis diagnosis
and presentation, inflammatory findings at every visit,
and treatments used throughout follow-up. Collected pa-
tient demographic data included age, sex, race/ethnicity
(White, Black, Hispanic, ‘‘Other’’), and smoking status.
The systemic inflammatory diseases evaluated are summa-
rized in the Table. Use of peripheral ablation (cryotherapy
or laser) and pars plana vitrectomy were noted.

� STUDY OUTCOMES: The primary outcome of this study
was remission of intermediate uveitis among eyes (as
opposed to patients). Intermediate uveitis remission was
defined as the complete absence of inflammatory signs in
an eye across all visits spanning a period of at least
90 days, in the absence of any ocular or systemic anti-
inflammatory treatment.2

� STATISTICALANALYSES: Follow-up time was the sum of
the time eyes at ‘‘risk’’ of remission were followed (until
occurrence of remission, or cessation of follow-up owing
to censoring or the end of the study). An eye-year is
365.25 such days. The incidence of intermediate uveitis
remission was calculated as the number of events per eye-
year among those still under observation who had not yet
had remission at presentation; 95% confidence intervals
assumed a Poisson distribution. Factors potentially predic-
tive of remission were evaluated using survival analysis.
Cox regression (with 95% confidence interval [CI] bounds
indicated as subscripts before and after the estimates) was
used to generate crude and adjusted hazard ratios (HRs)
for each factor, with final models selected based on associ-
ations observed in the crude analyses, and the factors of
specific scientific interest. Final multiple regression models
adjusted for age, sex, race, smoking status, presence of
snowballs at the initial visit, the number of years since uve-
itis diagnosis, and whether or not peripheral ablation or
pars plana vitrectomy were performed. Kaplan-Meier
curves were constructed for selected variables to display
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