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Objective: To describe the ocular manifestations of sarcoidosis in a South Florida popula-
tion and identify risk factors for the presence of ocular disease.
Design: Retrospective consecutive case series.
Methods: Medical charts of individuals with sarcoidosis seen in the University of Miami 
pulmonary department were reviewed for ocular disease. Odds ratios were used to identify 
risk factors for ocular sarcoidosis.
Results: Fourteen of 108 individuals with sarcoidosis had ocular involvement. The mean age of 
the 14 individuals was 56±15 years. Seventy-one percent were female, 50% were black, and 21% 
were Hispanic. Twelve had uveitis of which panuveitis was the most common subtype. Five had 
≤20/70 vision in at least one eye due to uveitis. Neurosarcoidosis was a risk factor for ocular 
sarcoidosis (OR 6.14, p=0.03, 95% CI 1.21–31.09).
Conclusion: Ocular manifestations occurred in a minority of individuals in a pulmonary 
sarcoidosis clinic in South Florida. Uveitis was the most common ocular manifestation. 
Neurosarcoidosis was a risk factor for ocular involvement.
Keywords: neurosarcoidosis, sarcoidosis, ocular sarcoidosis, uveitis

Introduction
Sarcoidosis is a chronic granulomatous disease that typically affects the lungs and 
hilar lymph nodes, though the characteristic non-necrotizing granulomas can affect 
all organ systems.1,2 Ocular involvement is a well-known manifestation of the 
disease. The reported frequency of ocular sarcoidosis is highly variable depending 
on the study population and whether patients are identified in uveitis or pulmonary 
clinics, ranging from 7% to 50% in the literature.3

A few studies have examined risk factors for the development of ocular 
involvement in patients with systemic sarcoidosis, with inconsistent findings. For 
example, one study identified male sex as a risk factor,4 while another found that 
women were more likely to have eye involvement.2 Race has also been examined as 
a risk factor with some studies reporting a higher frequency of ocular involvement 
in blacks compared to whites,5 while others did not find a significant difference 
among races.6,7 However, even in the latter studies, blacks developed ocular 
sarcoidosis at a significantly younger age than whites.6,7 With regards to other 
organ system involvement, prior studies found that posterior segment or fundus 
involvement was associated with a higher frequency of CNS involvement,8,9 though 
they did not provide statistical analysis supporting one organ involvement as an 
actual risk factor for the other.
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The epidemiology of sarcoidosis has been less well stu-
died in populations with a large proportion of Hispanics. For 
example, in studies from Chicago10 and California,6 

Hispanic patients comprised only 3% and 4% of patients 
studied. We bridge this knowledge gap by describing the 
clinical characteristics of ocular sarcoidosis in a Miami popu-
lation, an area where Hispanics make up approximately 65% 
of the population. Furthermore, we evaluate risk factors for 
the presence of eye disease.

Materials and Methods
Study population: A cohort of patients seen in the University 
of Miami (UM) Sarcoidosis Program diagnosed with sys-
temic sarcoidosis was identified from the Registry for 
Advanced Sarcoidosis, an ongoing prospective study at the 
UM hospital. Inclusion criteria for sarcoidosis diagnosis 
followed guidelines established by the American Thoracic 
Society which included physician diagnosis supported by 
histopathologic evidence of non-caseating granulomas in 
the absence of mycobacterial infection. However, biopsy 
was not a requirement for diagnosis and was circumvented 
in certain clinical situations as deemed appropriate by the 
treating physician (eg, bilateral hilar lymphadenopathy 
apparent on computerized tomography (CT), clinical features 
of Löfgren’s syndrome).11,12 All individuals diagnosed with 
sarcoidosis at the time of chart review were included in the 
current study. The Sarcoidosis Program protocol states that 
any individual with ocular symptoms is referred to an 
ophthalmologist for screening.

Data extracted: All medical records were reviewed for the 
presence of ocular sarcoidosis, as defined in the International 
Criteria for the Diagnosis of Ocular Sarcoidosis established 
at the International Workshop on Ocular Sarcoidosis, and for 
other relevant information.13 The following information was 
extracted: age, sex, race, ethnicity, type of ocular involve-
ment, laterality, visual acuity at final visit, duration of follow- 
up, base levels of Angiotensin Converting Enzyme (ACE), 
lysozyme, C-reactive protein (CRP), and CD4 count, history 
of cancer, and organs affected by sarcoidosis.

Data were summarized with descriptive statistics. 
Using SPSS statistics software (SPSS, Inc., Chicago, IL), 
odds ratios were calculated from binary logistic regression 
analyses and used to identify risk factors for ocular 
sarcoidosis.

Results
A total of one hundred eight individuals with a diagnosis of 
sarcoidosis were enrolled into the Registry for Advanced 

Sarcoidosis at the time of chart review. The mean age of this 
cohort was 55 years (range 24–81) and 66 (61%) were female. 
Forty-one (38%) individuals were black and 23 (21%) were 
Hispanic. Of these, 14 individuals (13%) were found to have 
ocular sarcoidosis. The mean age of the 14 individuals with 
ocular sarcoidosis was 56 years. Seventy one percent were 
female, 50% were black, and 21% were Hispanic. Nine of 
these individuals had bilateral ocular involvement, while five 
individuals had unilateral findings (Table 1).

Twelve patients had a history of uveitis. Nine patients 
had uveitis characterized as chronic, two as acute, and one 
that could not be further subtyped. Panuveitis was seen in 
four individuals and was thus the most common subtype of 
uveitis in our population.

Three patients had isolated anterior uveitis and three had 
isolated posterior uveitis. One patient had anterior- 
intermediate uveitis. One patient had uveitis that could not 
be further specified. All patients with posterior and panuvei-
tis had choroidal involvement in the form of multifocal 
peripheral atrophic scars (Figure 1). Of the 10 individuals 
who underwent fluorescein angiography, 4 had evidence of 
retinal vasculitis. Anterior uveitis was significantly more 
frequent in Hispanics (100%) than non-Hispanics (9.1%), 
p=0.005 but did not vary by gender and race.

Six individuals had structural complications associated 
with uveitis. Three patients had macular edema, one chor-
oidal neovascularization (CNV), two glaucoma, and one 
retinal detachment. Of note, one patient had both macular 
edema and glaucoma. Five individuals had moderate or 
worse (≤20/70) vision in at least one eye due to uveitis. 
Two individuals had a history of biopsy-proven lacrimal 
gland granulomas consistent with sarcoidosis, and both 
maintained good vision.

Of all the factors examined in Table 2, neurosarcoido-
sis was the only factor found to portend a risk for ocular 
sarcoidosis (OR 6.14, p=0.03, 95% CI 1.21–31.09). Ocular 
involvement was also more frequent with ear/nose/throat 
(ENT) involvement, but this factor did not reach statistical 
significance (OR 7.67, p=0.05, 95% CI 0.99–58.57).

Discussion
This study provides data on characteristics of ocular sarcoi-
dosis in a cohort of individuals with systemic sarcoidosis 
seen in a pulmonary clinic in South Florida. Ocular manifes-
tations occurred in a minority of individuals (13%), which is 
consistent with prior studies. Two of the largest prospective 
studies of patients with biopsy-confirmed sarcoidosis in the 
United States reported frequencies of ocular involvement of 
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11.8%2 and 23%.14 However, there is a wide range of 
reported frequencies, likely due to the population studied, 
the study design, and the definition of ocular involvement. 
For example, the frequency of ocular involvement was lower 
in individuals admitted to a hospital (19%, 101 of 532)8 

compared to those seen in an eye clinic (80%, 65 of 81).6 

However, in the latter study, keratoconjunctivitis sicca was 
included in the definition of ocular involvement and was 
found in 25 (31%) individuals, slightly less frequently than 

uveitis, which was found in 33 (41%) of individuals.6 Other 
studies, such as a retrospective study utilizing the national 
Veteran Affairs (VA) database, defined eye involvement as 
orbital granulomas, scleritis and uveitis, and found eye dis-
ease in 8.3% of 15,130 patients with a sarcoid diagnosis (via 
International Classification of Disease codes), a frequency 
more similar to the one seen in our study.15

Uveitis was the most common ocular manifestation of 
sarcoidosis in our study, consistent with prior studies.3,5,6 In 

Table 1 Demographics and Uveitis Characteristics of the Individuals with Orbital Involvement

Age, 
Years

Race, 
Sex, 
Ethnicity

Duration and Location 
of Orbital Involvement

Laterality VA at 
last FU 
Right

VA at 
last FU 
Left

Other 
Organs 
Involved

FU 
Duration, 
Months

Ocular 
Structural 
Complications

45 BMH Chronic uveitis, unspecified U 20/20 LP Lung, ENT 89 Retinal 

detachment

48 WFH Chronic uveitis, anterior B 20/20 20/20 Lung 6

27 BMNH Acute uveitis, posterior B 20/20 20/20 9

70 BFNH Lacrimal gland U 20/40 20/25 1

48 WFNH Chronic uveitis, panuveitis B 20/15 20/15 Lung, ENT 42

81 WFNH Chronic uveitis, anterior- 

intermediate

B 20/150 20/50 CNS 28 CME, glaucoma

53 WFNH Chronic uveitis, panuveitis B 20/20 20/40 Lung, heart 89 Glaucoma

57 BFNH Lacrimal gland B 20/20 20/20 Lung, skin 36

67 BMNH Chronic uveitis, posterior U 20/400 20/20 Lung, GI, 
CNS

47

36 BFNH Chronic uveitis, panuveitis B CF HM Lung, CNS 88 CME

66 WFNH Chronic uveitis, panuveitis B 20/70 20/30 Lung, CNS 13 CME

60 BFNH Chronic uveitis, anterior B 20/70 20/20 Heart 0

66 WMH Acute uveitis, anterior U 20/25 20/60 Lung 17

60 WFNH Unknown, posterior U 20/20 20/20 Lung, GI 0 CNV

Abbreviations: B, Black; W, White; F, female; M, male; H, Hispanic; NH, non-Hispanic; U, unilateral; B, bilateral; VA, visual acuity; FU, follow-up; LP, light perception; CF, 
count fingers; HM, hand motion; ENT, ear nose and throat; CNS, central nervous system; GI, gastrointestinal; CME, cystoid macular edema; CNV, choroidal 
neovascularization.

Figure 1 Fundus photograph (A) and fluorescein angiography (B and C) displaying punched out chorioretinal lesions in two patients with sarcoid panuveitis.
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our series, panuveitis was the most common subtype of 
uveitis. Our findings are in line with a retrospective study 
from France of 83 individuals (predominantly white) with 
biopsy-proven sarcoidosis in which panuveitis was the most 
common uveitis sub-type (55%, 34/62 in whites and 43%, 9/ 
21 in non-whites).7 Similarly, a study of a predominantly 
black cohort of 63 individuals with biopsy-proven sarcoido-
sis in Chicago also reported a higher frequency of panuveitis 
among patients with sarcoid uveitis (42%, 10/24 in whites 
and 54%, 21/59 in blacks).10 Other studies, however, such as 
a prospective study in Minnesota of a predominantly white 
population,3 as well as the VA study (50% black),15 found 
anterior uveitis to be the most common uveitis sub-type.

The second aim of this study was to evaluate risk factors 
for ocular sarcoidosis. Several studies have evaluated 
whether racial differences affect the risk of ocular sarcoidosis 
without a clear consensus. Some studies reported that 
ophthalmic disease was more common in blacks,5 while 
other studies, including our current one, did not find 
a relationship between race and ocular involvement.6 One 
study did find that whites had a higher frequency of posterior 
segment involvement compared to blacks. However, they 

defined posterior segment involvement broadly and included 
vitritis, punched out lesions, snowballs, cystoid macular 
edema (CME), periphlebitis, vitreous opacities, posterior 
vitreous detachment, and/or epiretinal membrane.16

We did not find Hispanic ethnicity to be a risk factor 
for ocular sarcoidosis, perhaps due to our small sample of 
Hispanics, but we did find a higher frequency of anterior 
uveitis in Hispanics versus non-Hispanics. It is important 
to note, however, that only three subjects with ocular 
sarcoidosis were Hispanic, and one of those patients had 
a uveitis that could not be further subtyped based on chart 
review, and was therefore excluded from this statistical 
analysis. Thus, a larger study is needed to confirm our 
findings.

Biological sex has also been identified as a potential 
risk factor for eye involvement,2,4 though reports are con-
flicting. A large multicenter case control study of 736 
patients with biopsy-proven sarcoidosis found that 
women were more likely to have eye involvement,2 

while a retrospective study in Louisiana of 109 patients 
with biopsy-proven sarcoidosis found that male sex was 
a risk factor for ocular sarcoidosis.4 Of note, the former 
study had a higher proportion of black patients than the 
latter. In our study, sex did not affect risk of ocular disease.

In our cohort, neurosarcoidosis was the only significant 
risk factor for ocular sarcoidosis. An association between 
central nervous system (CNS) and ocular sarcoidosis has 
been previously suggested in a study where 14 out of 46 
(30%) individuals with neurosarcoidosis had concomitant 
uveitis.17 Within uveitis, posterior segment involvement is 
most closely related to CNS disease, as highlighted by 
a review of 44 cases where 14 individuals with posterior 
segment inflammation had CNS involvement (35%).9 Of 
note, the overall reported frequency of CNS disease in sar-
coidosis is 2%.18 In support of this connection, of 202 indi-
viduals with biopsy-proven sarcoidosis and uveitis, CNS 
involvement was found in 10 of 51 individuals (20%) with 
posterior segment disease compared to 16 of 151 (11%) 
individuals without posterior segment disease.8 Several the-
ories may explain the noted association between ocular and 
neurosarcoidosis. First, a similar pathogenesis may occur in 
both compartments with disruptions in the blood-retina and 
blood-brain barriers leading to autoimmune manifestations in 
both locations.17 Second, granulomatous infiltration may 
start in the optic nerve and cause secondary intraocular 
inflammation.19 Conversely, granulomas in the eye (eg, chor-
oid) can cause a local inflammatory response that then 

Table 2 Uni-Variable Logistic Regression Analysis Evaluating Risk 
Factors for Ocular Disease in a Cohort of Individuals with 
Sarcoidosis

Variables Odds 
Ratio

p-value 95% Confidence 
Interval

Age 1.01 0.82 0.96 −1.06
Gender (F/M) 2.11 0.23 0.62–7.20

Race (B/W) 1.26 0.71 0.37–4.36

Ethnicity (H/NH) 1.34 0.59 0.46–3.94
Pulmonary (Y/N) 0.51 0.31 0.14–1.84

Skin (Y/N) 0.38 0.36 0.05–3.07
ENT (Y/N) 7.67 0.05 0.99–59.57

Adrenal (Y/N) 1 0 0

Cardiac (Y/N) 0.95 0.95 0.19–4.72
CNS (Y/N) 6.14 0.03* 1.21–31.09

GI (Y/N) 0.95 0.95 0.19–4.72

Cancer (Y/N) 1.15 0.84 0.29–4.56
CD4 Count Baseline 1 0.62 0.999–1.002

CD4 Count 3 

months

1 0.97 0.995–1.005

IL-2R Baseline 1 0.25 0.997–1.001

Lysozyme Baseline 0.94 0.58 0.75–1.18

ACE Baseline 1.01 0.46 0.99–1.02
CRP Baseline 0.64 0.22 0.31–1.31

Abbreviations: F, female; M, male; B, Black; W, White; H, Hispanic; NH, Non- 
Hispanic; Y, yes; N, no; ENT, ear nose and throat; CNS, central nervous system; GI, 
gastrointestinal; IL, interleukin; ACE, angiotensin converting enzyme; CRP, 
C-Reactive protein.
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spreads to the central nervous system via the optic nerve 
sheath.

Identification of risk factors for ocular sarcoidosis is 
crucial, as untreated chronic inflammation can lead to 
permanent vision loss. Given the aforementioned conflict-
ing data regarding which patient population is most likely 
to develop ocular sarcoidosis, we recommend that all 
patients with systemic sarcoidosis undergo ophthalmology 
screening with slit lamp exam and dilated fundus exam 
annually, a protocol that is now being established at our 
center. This is especially important given that ocular invol-
vement in sarcoidosis can be asymptomatic.20 Treatment is 
titrated based on the severity of ocular disease, and addi-
tional ophthalmic medications given, as necessary.

As with all studies, our findings must be considered in 
light of our study limitations, which include a small sample 
size of individuals with ocular sarcoidosis, a cross-sectional 
methodology to evaluate risk factors, and variable systemic 
treatments that may have affected the presence of ocular 
disease. Furthermore, only individuals with ocular symp-
toms were screened by an ophthalmologist so our frequency 
estimate may have missed individuals with asymptomatic 
eye involvement.

Conclusions
Despite these limitations, our study adds information on the 
epidemiology and risk factors for ocular sarcoidosis in a novel 
population. We found that a minority of patients had ocular 
disease and that uveitis, specifically panuveitis, was the most 
common manifestation. Neurosarcoidosis was the only iden-
tified risk factor for ocular sarcoidosis, supporting the associa-
tion between CNS and ocular sarcoidosis established in prior 
studies. This risk factor should necessitate a thorough neuro-
logic exam in patients with ocular sarcoidosis.
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