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Abstract

the evolution of BRC in Brazilian patients.
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Background: Birdshot retinochoroiditis (BRC) is a rare and chronic bilateral uveitis mostly found in Caucasians. As few
data are available about the clinical course of BRC in Hispanic patients, we aimed to report the clinical findings and

Methods: This retrospective cohort multicenter nationwide study was performed by analyzing the records of
patients with BRC diagnoses from Brazilian ophthalmological centers from April 1995 to May 2020.

Results: Forty patients (80 eyes) with a diagnosis of BRC were evaluated. The mean age was 53 years, and there was
no sex predominance. All tested patients (34/40) were positive for HLA-A29. The diagnosis of BRC was made following
the Levinson et al. criteria, and all ancillary tests were performed to exclude differential diagnoses. Clinical signs and
symptoms, such as complications and treatment, were described.

Conclusions: BRC evolution in Brazilian patients seems to have some peculiarities that diverge from the published
literature available about Caucasians, as AS inflammation is higher in this population.

Introduction

Birdshot retinochoroiditis (BRC) is a rare form of bilat-
eral, chronic, posterior uveitis with distinct fundus
lesions. The origin of its name is derived from the charac-
teristic fundoscopic lesions that resemble birdshots by a
shotgun. Patients affected by BRC usually have good vis-
ual acuity (VA) with minor complaints at the onset of the
disease; however, as the disease advances, it may cause
vision loss. Common causes of vision loss are refractory
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central macular edema (CME), choroidal and retinal neo-
vascularization, optic atrophy, cellophane maculopathy,
macular scarring, and glaucoma [1-3]. A noteworthy fea-
ture of BRC is the fact that it is firmly connected to HLA-
A29, suggesting a strong genetic predisposition [4].

BRC was first reported by Ryan and Maumenee in
1980. Their patients had common features associated
with typical fundus lesions located at the RPE area or
deeper [5]. In 1982, Gass suggested the name “vitiliginous
chorioretinitis” for the illness, particularly because of the
characteristics of the lesions. He described a series of
cases with 11 patients and reinforced the choroidal posi-
tion of the lesions [6]. At the present moment, the most
accepted name is birdshot retinochoroiditis. However,
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Herbort and colleagues recently suggested modifying
the name to “HLA-A 29 uveitis” due to its close connec-
tion to this malady and because the characteristic fundus
lesions may not be present at the initial stage of BRC [4].

The close association between HLA-A29 and BRC was
first reported by Nussenblat et al., who described 80%
HLA-A29 positivity in BRC patients compared to con-
trols (7.4%) [7]. The total frequency of HLA-A29 world-
wide is 4.5%; however, HLA-A29 is more commonly
seen in Caucasians [8]. BRC seems to be a prototype of
an HLA disease that is expressed similar to uveitis, with
choroid and retina commitment [9]. Nevertheless, the
fact that HLA-A29 is present in a considerable percent-
age of the Caucasian population but rarely manifests as
BRC suggests that other genes may be involved in this
process.

After an international conference, a consensus about
BRC diagnostic criteria was published by Levinson et al.
[10], and these criteria were used in this study.

The classification of race in Brazil is challenging and
controversial because of the high miscegenation in the
history of the country. Most likely, Caucasian ancestry
is not precise, as the color of the skin is not an accurate
parameter to define ancestry in a highly miscegenated
population such as the Brazilian population [11-13]. A
Caucasian ancestry in patients classified as “white” can
be suggested; a genetic study, however, would be neces-
sary to corroborate this classification. BRC is extremely
rare among other ethnicities. In fact, very few reports
about the BRC clinical course in the Hispanic population
can be found in the literature (Table 1) [14—17]. In this
article, we report the clinical findings and the evolution
of BRC among Brazilian patients.

Patients and methods

Design

In this multicenter retrospective observational cohort
study, patient records from April 1995 to May 2020 with
a clinical diagnosis of BRC from the 19 largest Brazilian
ophthalmological centers were analyzed. Information
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on patient demographics, ocular features, investigations,
management, and treatments were collected from medi-
cal records. The study was conducted in accordance with
the guidelines of the 1964 Declaration of Helsinki.

Diagnostic protocol
The symptoms and signs of the first evaluation of each
patient were considered. Only the final BCVA and com-
plications were evaluated at the last visit. Considering
the rarity of the disease, to be able to obtain an adequate
sample size, patients were evaluated in different years for
different specialists; however, some of them had been
lost to follow-up through the years, with only the medi-
cal records available to provide information on ancillary
exams.

The study adopted the following criteria proposed by
Levinson et al. in 2006 for the diagnosis of BRC [10]:

Inclusion criteria: (i) bilateral disease, (ii) the pres-
ence of at least three peripapillary “birdshot lesions”
inferior or nasal to the optic disk in one eye, (iii) low-
grade anterior segment (AS) intraocular inflamma-
tion, and (iv) low-grade vitreous inflammatory reac-
tion.

Supportive findings: (i) HLA-A29 positivity, (ii)
retinal vasculitis, and (iii) cystoid macular edema
(CME).

Exclusion criteria: (i) keratic precipitates, (ii) pos-
terior synechiae, and (iii) the presence of infectious,
neoplastic, or other inflammatory diseases that can
cause multifocal choroidal lesions.

With time, AS intraocular inflammation was proven
not to be prevalent among BRC patients, as will be dis-
cussed in the text. Thus, if AS intraocular inflamma-
tion was not present, the diagnosis of BRC could still
be made. Ancillary tests associated with the supportive
findings were employed in this sense. All these patients
underwent IGRA (interferon gamma release assay), PPD
(purified protein derivative), VDRL (venereal disease

Table 1 Table demonstrating previous studies with Hispanic population

Study Year Samplesize HLA-A29 Age AS inflammation Clinical features Complications

Gasch et al. 1999 1 (59patients) Positive Not available Not available Not available Not available

Torres- Soriano et al. 2008 1 Not available 45 Negative Low vision Cataracts

Rodriguez-Garciaetal. 2012 6 Positive (5/6) Mean 46.5 Positive (4/6) Blurred vision, myodopsies  Cataracts (7), glaucoma
4), CNV (1), CME (2);,CM
(M

Baddar et al. 2016 1 Positive 62 Positive Floaters, low vision, nyc- -

talopia

AS anterior segment, CNV choroidal neovascularization, CME central macular edema, CM cellophane maculopathy
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research laboratory), FTA-ABS (fluorescent treponemal
antibody absorption), chest X-ray, and ACE (angiotensin
converting enzyme) serum level analyses, with negative
results. The differential diagnosis with other inflamma-
tory diseases, such as Vogt—Koyanagi—Harada disease,
intraocular lymphoma, acute posterior multifocal placoid
pigment epitheliopathy, punctate inner choroidopathy,
multifocal evanescent white-dot syndrome, pars planitis
syndrome, posterior scleritis, sympathetic ophthalmia,
and multifocal choroiditis, was made based on the find-
ing of typical retinal birdshot lesions and the absence of
typical features of these other diseases in these patients.

Data collection

Information on demographics, comorbidities, family
history, symptoms, clinical findings, ancillary exams,
complications, and treatment were extracted from the
medical records of the patients, sent to the data center
at the Department of Ophthalmology of the University
Hospital Antonio Pedro of Federal Fluminense Uni-
versity, and collected by the first author (MLGF). Oph-
thalmological signs and complications such as vitritis,
vasculitis, disc edema, CME, retinal and choroidal neo-
vascularization, optic atrophy, and epiretinal membrane
were evaluated through fluorescein angiography (FA) and
optical coherence tomography (OCT).

The individuals were divided by the color of their skin
into white and nonwhite categories. Individuals with
“black” and “brown” skin colors were condensed into
the nonwhite category. The melanin reaction to the sun
according to Fitzpatrick’s classification, based on patient
report, was noted [18].

Statistics

The descriptive statistics used were the mean, range, and
standard deviation. The normality of data distribution
was tested by the Shapiro—Wilk test, and the chi-squared
test was used for comparisons between the white and
nonwhite categories. The analyses were performed with
the Statistical Package for the Social Sciences version
(IBM SPSS Statistics, Chicago, IL) and ASP (JASP Team
(2020) JASP (Version 0.13.1) [Computer software], Uni-
versity of Amsterdam).

Results
The mean follow-up was 61.54+76.85 months (range
3-300 months).

Demographics

Forty patients (80 eyes) diagnosed with BRC were
evaluated. The mean age was 53414 years (range
18-86 years), with no sex predominance. Seventy-five
percent [30] were classified as “white’, and 25% [10] were
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classified as “nonwhite” All patients were native Brazil-
ians, and no information about ancestry was available.
The mean age of patients in the “white” category was
55.23414.6, and that of patients in the “nonwhite” cat-
egory was 45.13£6.6.

Clinical features

The initial symptoms included decreased vision/blurred
vision in 86.5% (32/37), floaters in 38% (14/37), photop-
sia in 22% (8/37), nyctalopia in 11% (4/37), and meta-
morphopsia in 2.7% (1/37) of patients, with more than
one symptom in 49% (18/37) of patients. Data for three
patients, that is, 7.5% (3/40), were missing.

Ocular signs

Eighty percent (32/40) of patients had vasculitis, 62.5%
(25/40) had disc edema, 60% (24/40) had CME, and 40%
(16/40) had AS inflammation. These data are by patient,
regardless of whether one or both eyes were affected.

Only four patients had an initial BCVA of 20/20 in both
eyes, with the majority of eyes presenting with BCVA
between 20/25 and 20/60. The percentages of individuals
whose BCVA was maintained, worsened, and improved
were almost the same, at 28.75%, 31.25%, and 30%,
respectively.

The only variable that for which a near statistical sig-
nificance (p=0.07) was observed when comparing the
“white” x “nonwhite” categories was that the percent-
age of patients in the “white” category with diminished
vision was lower than the percentages of patients who
had improved or sustained vision when comparing the
vision at the first and last examination. This finding was
not observed in the “nonwhite” category (Table 2).

Ancillary tests

HLA-A29 was positive in all patients who underwent
HLA-A29 testing, but this testing was not performed in
six patients for economic reasons.

Table 2 Comparison white x nonwhite improvement in VA

White
Variable Counts Proportion p-value
RE Improved/main- 8 0.308 0.076
tained BCVA
Reduced BCVA 18 0.602 0.076
LE Improved/main- 8 0.308 0.076
tained BCVA
Reduced BCVA 18 0.602 0.076

OBS these information was not available for four patients; VA visual acuity; BCVA
best corrected visual acuity; RE right eye; LE left eye
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Indocyanine green angiography (ICGA) was performed
on 35% (14/40) of patients, all of whom showed hypoflu-
orescent dark dots (HDDs).

Electroretinography (ERG) was also performed at
presentation on 42.5% (17/40) of patients; 41.2% (7/17)
had unspecified subnormal electroretinograms, 29.4%
(5/17) had normal electroretinograms, 23.17% (4/17)
had diminished b-waves and 12% (2/17) had diminished
oscillatory potentials.

Visual field (VF) tests were performed at presentation
on 40% (16/40) of patients, of whom 31.25% (5/16) had
normal results, 25% (4/16) had a diffuse decrease in sen-
sitivity, 25% (4/16) had visual field constriction, 12.5%
(2/16) had enlarged blind spots, 12.5% (2/16) had a cen-
tral scotoma, and 6.25% (1/16) had a loss of the superior
field.

OCT was performed at presentation in nine patients.
The most common finding was atrophied EPR foci (44,
4%; 4/9), followed by macular atrophy [2], a loss of the
ellipsoid zone in the macular area [1], macular cysts [1],
and macular holes [1].

Data were collected from twenty-nine retinal special-
ists. Therefore, different models and brands of equipment
for FA, OCT, VF tests, and ERG were used in this study.

Complications
Cataracts developed in 35% (14/40) of patients, epiretinal
membrane in 25% (10/40), glaucoma in 15% (6/40), optic
atrophy in 15% (6/40), and retinal and choroidal neo-
vascularization in 5% (2/40). These data are by patient,
regardless of whether one or both eyes were affected.
Table 3 presents a comparison of our data with those
found in the literature.

Treatment

Treatment was not received by 5% (2/40) of patients.
Treatment information was not available in three
patients. Of the patients who were treated, 97% (34/35)
received systemic corticosteroids, 48.6% (17/35) azathio-
prine, 40% (14/35) cyclosporine, 11.4% (4/35) Ozurdex®,
11.4% (4/35) methotrexate, 8.3% (3/35) mycophenolate
mofetil, and 8.6% (3/35) adalimumab. Systemic corticos-
teroids (prednisone) were used to treat 17.1% (6/35) of
the patients. Two medications were used in 48.6% (17/35)
of the patients; only in two of these were corticosteroids
not used (the combinations were cyclosporine and aza-
thioprine and azathioprine and mycophenolate mofetil).
Three medications were used in 14.3% (5/35) of patients,
four in 5.7% (2/35), and five in 8.6% (3/35). The most
common combination, however, was corticosteroids
along with azathioprine, as administered in 28.6% (10/35)
of the patients.
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Discussion

The mean age of our patients was in accordance with
that found in the literature. This study found a higher
incidence of CME, optic disc edema, optic disk atrophy,
and epiretinal membrane than those reported in the lit-
erature. Most of our patients complained about blurred
or decreased vision at the first visit. In FA, typical BRC
lesions show no signal or are relatively hypofluorescent.
With the chronification of the disease, the lesions gain
late hyperfluorescence by window defects [19, 20]. All
of our patients had typical lesions. Gass described a pro-
longed arteriovenous time that was later proposed to be
an exudative stage [6, 20, 21]. Based on these findings, we
believe that the majority of our patients were in an active
stage of the disease when they sought assistance, influ-
encing the management and prognosis. Nevertheless,
some of our patients were in a very advanced stage with
a very low BCVA (<20/400) at presentation. A compari-
son of our data with those in the literature can be seen in
Tables 1 and 3.

AS inflammation is not a diagnostic criterion and is
irrelevant to BRC. In the Priem and Oostherius series,
only ten of 68 patients had mild flares and cells in the
anterior chamber [2] Additionally, more recent studies
using laser-flare cell photometry have shown minimal
AS inflammation [22, 23] In the current study, 40% of the
patients had AS inflammation, which is a higher preva-
lence than that previously described. We also attrib-
ute this finding to the fact that most patients are in the
inflammatory and more symptomatic phase when look-
ing for assistance.

Data from ethnicities other than Caucasian are very
sparse in the literature. Table 1 summarizes the articles
describing BRC in this group. When compared with our
study, AS inflammation also had a higher prevalence
among these other ethnicities in the literature, and cata-
racts and glaucoma were also common complications.
Regarding this rarity, the first case describing BRC in
Brazil was published in 1994 [24], and since then we have
seen sparse literature. Also, it is worthy mentioned that
a large series about uveitis in Brazil, with 1053 patients
analyzed in 15 months, there were only 9 patients with
white-dot syndromes, and BRC was not mentioned [25].

Patients classified as “white” were prevalent in our
series. There is high variability in genes within wide
cohorts of people belonging to the same specific ethnic
group, making it impossible to make a more accurate
classification of ethnicity [11-13]. Since BRC is more
prevalent in Caucasians, perhaps a common ancestry
could be suggested in these patients, but a genetic study
would be necessary to corroborate this possibility.

The percentages of individuals whose BCVA was
maintained, worsened, and improved were almost the
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same, at 28.75%, 31.25%, and 30%, respectively. This
finding may reveal that treatment was unable to change
the visual prognosis in BRC over a long period of time.
In the study of Thorne et al., the 5-year cumulative inci-
dence of a visual acuity of 20/200 or worse was 20%,
similar to the finding of the study of Rothova et al. [3,
26], revealing a high percentage of visual loss despite
treatment. However, the series of Rodriguez-Garcia
and colleagues suggested that long treatment with cor-
ticosteroids alone may be related to poor visual prog-
nosis [16]. However, when the individuals were divided
into “white” and “nonwhite” categories, in the “white”
category, the percentage of individuals who had an
improvement or maintained vision was higher than that
of the individuals who had worsened vision (Table 2).

When assessing complications in our patients, cata-
racts were found to be the most common, and it could
not be determined whether cataracts were a complica-
tion of the disease or of the treatment. Once the mean
age of our patients was the same as that of patients
with age-related cataracts, we could differentiate them
by the characteristics of uveitis-complicated cataracts,
which are caused by inflammation and treatment,
mostly corticosteroids, with the most common type
being posterior subcapsular uveitis-complicated cata-
racts [27, 28] Glaucoma is the second most prevalent
complication, and its occurrence was similar to that
described in the literature. One important considera-
tion was that all patients who underwent intravitreal
triamcinolone (four patients) developed glaucoma,
and three developed cataracts. The other two patients
who developed glaucoma received oral corticosteroids.
Only two patients received only Ozurdex as an intra-
vitreal corticosteroid, and the data for cataracts and
glaucoma in these patients were not uniform; the same
occurred in the two patients who were treated with
subtenon dexamethasone. Optic atrophy along with
retinal and RPE atrophy occurred in more patients
than described in the literature, which is attributed to
the small sample size and the stage of the disease at the
first examination.

Less than half of our patients underwent ERG, and
these patients did so only early after presentation. The
most common findings were subnormal electroreti-
nograms and diminished b-waves, showing a more
advanced stage of the disease [29, 30] Additionally, two
patients had diminished oscillatory potentials, which
is an alteration associated with uveitis suggested as
a marker for monitoring BRC patients [31]. None of
our patients had information about the 30 Hz flicker
implicit time, which has been related to a better vis-
ual prognosis and used in guiding treatment in BRC
patients [29, 30, 32, 33].
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VF testing was not performed in the majority of our
patients. When VF testing was performed, it occurred
early after presentation and only once. In the patients
who underwent VF testing, most of them had some
degree of alteration, with most showing advanced stages
of the disease. We are not able to explain the specific loss
of the superior field in one of these patients. Based on
previous reports, the VF mostly shows peripheral com-
mitment when patients are in the advanced stages of the
disease and is not correlated with the VA [2, 20, 34, 35].

Information about OCT was retrieved for nine Brazil-
ian patients. The most common alteration was the atro-
phy of RPE foci. These findings reveal a more advanced
stage of the disease, as demonstrated by Skvortsova
et al. [26]. Different OCT alterations, not found in our
patients, have been described in the literature. Findings
such as suprachoroidal hyporeflective spaces seem to be
associated with the active leakage phase of the disease.
In the same sense, hyperreflective choroidal foci are
believed to be active areas of disease, perhaps inflamma-
tory clusters [25-27].

Our study has some weaknesses. One is that the diag-
nosis and follow-up were performed by different retinal
specialists in different years. The data were analyzed and
summarized by only one of our researchers. Some of
these patients had been lost to follow-up, and the only
information available was that in the medical records.
These weaknesses led to different treatments being per-
formed and a lack of information on ancillary tests, such
as ICG, ERG, and VF testing, in most of our patients.
Additionally, the lack of ancillary test information for
some patients complicated the grading of ancillary exams
such as FA, ICGA and OCT in classification scores, as
proposed by Tugal-Tutkun and colleagues for FA [36].

The high heterogeneity of treatments and outcomes did
not allow us to reach any conclusions about treatment.

Conclusion

We report a BRC case series among Brazilian patients.
One peculiarity in our sample was the high prevalence of
AS inflammation, diverging from the data described in
Caucasian patients. Exudative signs were also more prev-
alent in this series, which could be attributed to seeking
assistance in a more symptomatic phase. Another impor-
tant finding was the advanced stage of the disease at which
some patients presented to the ophthalmologist, a finding
confirmed by previous studies in Hispanic patients. These
data reveal the importance of improving the diagnosis of
BRC in Hispanic patients. Another important feature was
the high prevalence of “white” individuals in our series.
This may suggest a Caucasian ancestry, even though a
genetic study would be necessary to confirm this theory.
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