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1 | INTRODUCTION
Birdshot chorioretinopathy (BCR) is a rare, chronic, bilateral,
posterior inflammatory disease involving the retina and the
choroid, responsible for 6% - 8% of cases of posterior uve-
itis. It is typically seen in the Caucasian population during
their fifties and sixties, with slight female predominance
(54.1%)." The condition has a distinct clinical phenotype
consisting of moderate vitritis and/or vitreous debris, reti-
nal vasculitis, and multiple characteristic hypopigmented,
cream-colored choroidal lesions radiating from the optic disc
to the eye equator.l'3 After subtle early signs, it may take up
to eight years for typical birdshot lesions to appear.4 Initially,
they seem to be located in the choroidal stroma, while in later
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Central vision loss, photopsia, floaters, and macular edema in a highly myopic patient
can easily be misinterpreted as high myopia complications. In atypical cases, detailed
examination and a thorough diagnostic workup are required to establish the proper

diagnosis, which is often beyond the scope of diagnoses initially considered.

Birdshot chorioretinopathy, choroidal neovascularization, HLA-A29 antigen, immunosuppressive
agents, intravitreal injections, macular edema

stages, the lesions develop a more atrophic appearance and
enlarge, involving the outer retina, retinal pigment epithelium
(RPE), the choroid, and eventually become irreversible.’ The
HLA-A29 haplotype is strongly associated with BCR, ob-
served in over 95% of patients.6

Cystoid macular edema (CME), leading to central vision
loss, is the main complication affecting about 50% of patients.
Epiretinal membranes occur in nearly 10% of patients, and
choroidal neovascularization (CNV), as a rare complication, is
reported in only 6% of cases. CNV usually develops at the mar-
gin of RPE damage, juxtafoveal, subfoveal, or even juxtapapil-
lary. However, peripapillary or peripheral CNV has also been
observed. Other complications include central retinal vein oc-
clusion, recurrent vitreous hemorrhage, and optic atrophy.4'8
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Given the subtle and insidious clinical presentation, with
the onset of floaters, photopsia, or visual field defects, and
with no pain and redness, the disease can easily be missed and
remain unrecognized until the development of a notable de-
cline in central and peripheral vision due to CME, choroidal
and retinal atrophy and/or other long-term complications.g’lo

The disease is chronic, often progressive, with a highly
unpredictable and recurrent clinical course, and has signifi-
cant potential for irreversible tissue damage and visual loss.
However, its pathogenesis remains unclear, thus contributing
to a lack of optimal treatment protocol.’

In this paper, the authors present their experience in treat-
ing long-standing advanced BCR in a middle-aged woman
with profound central vision loss due to bilateral juxtapapil-
lary CNV and CME.

2 | CASE PRESENTATION
2.1 | Case history, examination, and
investigations

In April 2007, a 55-year-old female presented to our de-
partment with painless, unspecific central vision loss, com-
plaining of blurry vision, floaters, and photopsia. A year
before presentation, she was diagnosed and treated with high

(A) (B)

myopia-related CNV. In her long-term medical history, she
occasionally noticed photopsia, floaters, and a decline in cen-
tral vision, which ophthalmologists explained as symptoms
related to high myopia. Her medical history was otherwise un-
remarkable. Upon administration, a complete ophthalmologi-
cal examination was performed: best-corrected visual acuity
(BCVA) testing, slit-lamp examination, spectral-domain op-
tical coherence tomography (SD-OCT), fundus photography,
fluorescein angiography (FA), and fundus autofluorescence
(AF). Electroretinography (ERG) and electrooculography
(EOG) were also performed and rechecked. Her initial log-
MAR BCVA was 0.2 (Snellen fraction 20/32, decimal 0.63)
on the right eye and 0.5 (Snellen fraction 20/63, decimal 0.32)
(eccentric) on the left eye. Spherical refraction was —9.50
and —8.50 diopters, respectively. Anterior-segment findings
were within normal range, while posterior segment examina-
tion revealed mild anterior vitritis, juxtapapillary CNV with
macular edema, and a patterned distribution of choroidal in-
flammatory lesions radiating from the optic disc. Many of
these signs already had an atrophic appearance. Signs of vas-
cular sheathing and vascular attenuation were present in both
eyes. SD-OCT obtained by SOCT Copernicus (OPTOPOL
Technology Sp. z o.0., Zawiercie, Poland) predominantly
showed cystoid macular edema and CNV (Figure 1A and
B). FA obtained by fx-500 S (Kowa Electronics and Optics
Tokyo, Japan) confirmed the presence and demonstrated

FIGURE 1 (A)righteye and (B) left
eye first visit SD-OCT (SOCT Copernicus,
OPTOPOL, Zawiercie, Poland) showed
subretinal fluid and intraretinal cysts

with a subretinal zone of intermediate
reflectivity representing choroidal
neovascularization (C) right eye and (D)
left eye first visit fluorescein angiography
fx-500 S (Kowa Electronics and Optics
Tokyo, Japan) confirmed the presence and
demonstrate the location of juxtapapillary
CNV leakage, hypofluorescent retinal
hemorrhage, hyperfluorescent patterned
choroidal lesions related to birdshot
chorioretinopathy and vascular leakage.
Abbreviations: SD-OCT, spectral-domain
optical coherence tomography; CNV,
choroidal neovascularization



VIDAS PAUK ET AL.

| 3of6

juxtapapillary CNV leakage with retinal hemorrhage, typi-
cal BCR inflammatory and atrophic lesions, and vascular
changes in both eyes (Figure 1C and D). Electrophysiological
testing was first obtained in 2013 using Tomey Primus 2.5
(Tomey GmbH, Erlangen, Germany). Earlier electrophysi-
ological findings were not available to the authors. Neither
rod nor combined rod-cone responses were elicited on the
ERG in either eye. Single flash cone and 30 Hz flicker cone
responses were non-recordable on the right eye, while on the
left eye a-wave latency and b-wave implicit times were elon-
gated with reduced amplitude. Arden's index was lower on
both eyes; 1.34 on the right and 1.48 on the left eye.

Angiotensin-converting enzyme (ACE), lysozyme,
interferon-gamma release assay, tuberculin skin test, chest
rOntgenography (X-ray), and high-resolution chest computer
tomography were within normal range. Additional laboratory
tests, including complete blood count, erythrocyte sedimen-
tation rate, C-reactive protein, serum electrolytes, calcium,
rapid plasma reagin, syphilis, and Lyme disease serology,
came back negative.

Clinical and diagnostic findings led us to perform HLA
testing. The HLA-A29-positive haplotype finally helped us
to confirm the diagnosis of BCR. In a case like this, the cor-
rect diagnosis of BCR may be missed due to subtle anterior
segment clinical signs without conjunctival redness, by con-
fusing the signs of mild vitritis, inflammatory CME, and/or
CNV with vitreous opacities and myopic CNV-related mac-
ular edema, and by failing to recognize the changes in the
peripheral retina, especially in earlier stages of the disease.

2.2 | Treatment, outcome, and follow-up
After establishing the diagnosis, the patient was treated with
multiple intravitreal (IVT) anti-VEGF and corticosteroid
therapy courses, combined with oral immunosuppressive
therapy (IMT). A total of 25 IVT injections were applied,
21 of 1.25 mg/0.1 ml anti-VEGF (bevacizumab), of which
13 applications in the right and 9 in the left eye, and 4 IVT
injections of 8 mg/0.1 ml corticosteroid (triamcinolone ace-
tonide; TA), 3 in the right and 1 in the left eye, combined
with methotrexate (MTX), in doses between 7.5 and 25 mg
weekly orally, with the addition of folic acid 48 hours after
MTX administration. Remission of inflammation and vascu-
litis, CNV attenuation, and resolution of macular edema were
achieved one year after initiation of the prescribed therapy.
From 2009 to 2011, the patient ceased taking the recom-
mended systemic therapy, which led to the exacerbation of the
inflammation and vasculitis, but with no signs of CNV reacti-
vation or newly formed CNV. Again, MTX was given orally,
which resulted in stable remission. In 2015, due to stable dis-
ease control and the development of mild liver dysfunction,
the authors decided to discontinue IMT. Unfortunately, two
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years later, in 2017, signs of ocular inflammation reoccurred.
Since then, the patient has continuously received cyclosporine
A (CSA) therapy in doses between 2.5 and 5 mg/kg/day orally,
and to date, the patient is in stable remission. In the meantime,
the patient developed a bilateral cataract and underwent cata-
ract surgery without further postoperative complications.

During her last visit in December 2020, logMAR BCVA
was 1.0 (Snellen fraction 20/200, decimal 0.1) (eccentric) on
the right eye and 0.2 (Snellen fraction 20/32, decimal 0.63)
on the left eye, with spherical refraction of —0.50 and —1.50
diopters. Ophthalmoscopy findings revealed no signs of vi-
tritis or vasculitis, only moderate vascular attenuation. No
active choroidal lesions were found, only pattern distributed
chorioretinal atrophic lesions affecting the right macula with
macular fibrosis and visible inactive fibrotic juxtapapillary
CNV membranes on both eyes. Left macula findings were
within the normal range (Figure 2). ERG showed a slight im-
provement in the implicit time and amplitude of 30 Hz flicker
ERG on the left eye, while other electrophysiological find-
ings remained unchanged.

3 | DISCUSSION

A patient suffering from an unusual condition with uncom-
mon complications often presents a diagnostic and therapeu-
tic challenge. Our patient presented with central vision loss in
both eyes due to CNV development in severe long-standing
BCR. First, she was misdiagnosed with complications due to
high myopia that led to years of misguidance before a correct
diagnosis was established and adequate treatment was pro-
vided. Her ocular findings made us suspicious of a specific
form of posterior uveitis. Due to the typical clinical presen-
tation and diagnostic findings, other variants of "white dot"
syndromes were excluded. Sarcoidosis was also considered
since some reports showed that it might be presented as BCR,
and some of them pointed out that sarcoidosis may be one of
the potential causes of BCR.' 112 However, all the diagnostic
evaluations undertaken in that manner were within the nor-
mal range. Besides, there were no typical findings in the other
eye segments, and the patient had no accompanying systemic
manifestations typical for sarcoidosis (eg, pulmonary infiltra-
tion, bilateral hilar lymphadenopathy, or any lymphadenopa-
thy). Lymph node biopsy was not performed due to a lack
of existing lymphadenopathy. Reports suggested that biopsy
is a reliable criterion for excluding sarcoidosis.'"'? After
performing a thorough diagnostic workup, with the patient
having typical ophthalmoscopy features, and using diagnos-
tic criteria defined at the 2006 University of California, Los
Angeles (UCLA) international workshop, the correct diag-
nosis was finally reached, reinforced by HLA-A29-positive
haplotype.'® All other potential causes of uveitis, infectious,
noninfectious, or masquerade were excluded.
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BCR typically requires aggressive treatment to prevent
vision loss. According to the literature, treatment protocols
widely differ, and there are no established therapeutic pro-
tocol guidelines. The central components of the treatment
are steroid-sparing IMT, for example, MTX, mycophenolate
mofetil (MMF), T-cell transduction/calcineurin inhibitors,
for example, CSA, intravenous immunoglobulin, and other
biologic therapies, each of which may be used alone or in
combination with other agents.3 It is common practice for
systemic corticosteroids to be used as initial or adjuvant
therapy to manage acute inflammatory manifestations of
BCR until systemic IMT becomes effective.’ Intravitreal
(IVT) anti-VEGF and IVT corticosteroid therapy are com-
monly used as the first-line therapy of CME or CNV. 415
Some reports presented IVT TA in a dose of 8 mg to be
equally safe and effective as systemic corticosteroid therapy
in treating posterior uveitis.”> CSA monotherapy has proven
to be effective in the control of BCR. However, its use is
limited by side effects, including renal dysfunction and hy-
pertension, which tend to be more significant in the predom-
inantly middle-aged population of BCR patients.s’16 Despite
that, a low-dose CSA monotherapy, between 2.5 and 5 mg/
kg/day, is considered safe with a low incidence of side ef-
fects.!” Kiss et al. presented sufficient inflammatory control,
stabilization of the chorioretinal changes, and good visual
function outcomes when a low dose of CSA was combined

FIGURE 2 (A) right eye last visit SD-
OCT (SOCT Copernicus HR, OPTOPOL,
Zawiercie, Poland) showed a complete
central retinal fluid resolution with a hyper-
reflective zone of subretinal fibrosis, loss of
retinal pigment epithelium, photoreceptor
layer integrity, and loss of integrity of outer
retina. (B) left macula SD-OCT showed
preserved retinal pigment epithelium,
photoreceptor layer integrity, and integrity
of outer retina, (C) right eye and (D) left
eye last visit fundus photography obtained
by Visucam (Carl Zeiss Meditec AG, Jena,
Germany) and (E) right eye and (F) left eye
fundus autofluorescence showed attenuated
juxtapapillary CNV, with inactive fibrotic
juxtapapillary membranes, and disseminated
retinal fibrosis and atrophic lesions.
Abbreviations: SD-OCT, spectral-domain
optical coherence tomography; CNV,
choroidal neovascularization

with MTX, azathioprine, MMF, or daclizumab. 14 Nowadays,
MMF has become the most frequently prescribed IMT for
BCR treatment due to its relatively safe profile and ability to
control the disease sufficiently.18 According to the literature,
its efficacy is around 70%. However, combined MMF and
systemic corticosteroid or CSA therapy results in an effec-
tive treatment. !

Although nowadays less commonly used than MMEF,
MTX is also effective in BCR treatment. Rothova et al. con-
ducted a retrospective study on 76 BCR patients divided into
three groups according to the treatment approach.20 Study
results showed that MTX treatment had been the most ef-
fective in the 5-year follow-up in terms of inflammation and
progression control and better visual outcomes, compared to
systemic corticosteroid treatments or no systemic treatment
at all. It was presumed that MTX reduces inflammation and
that it might have a beneficial effect on vasculitis and CME.
It is possible that MTX could reduce inflammatory activity
and protect the eye from CME, and perhaps, from consequent
atrophic changes. Therefore, at that moment, MTX was con-
sidered to be the best treatment approach for our patient. In
our case, systemic MTX therapy was initially combined with
IVT bevacizumab and TA therapy. This therapy led to CNV
attenuation and regression of macular edema, followed by
suppression of intraocular inflammation and vasculitis, and
finally, the achievement of stable remission. Unfortunately,
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the patient stopped taking the prescribed therapy on two
separate occasions, which resulted in the exacerbation of in-
flammation and vasculitis. By restarting the MTX treatment
after the first exacerbation and CSA treatment after the sec-
ond exacerbation, stable remission was achieved once more
and there was no need for additional systemic corticosteroid
or IVT therapy. This case strengthens the results found by
Rothova et al..** Low-dose MTX and CSA monotherapy, in
this case, resulted in control of inflammation in advanced
BCR and preservation of central visual function, at least on
the left eye, which is supported by electrophysiology find-
ings. Unfortunately, the development of subretinal fibrosis,
loss of photoreceptors, and outer retinal layer integrity, due
to resistant CME and CNV in the right macula, resulted in
severe and irreversible central visual loss. ERG results did
not show substantial improvement, probably due to severe
damage to the retina and the choroid, which was the result
of the duration, advanced stage, and unrecognized state of
the disease.

The limitation of this work is the unavailability of MMF
since it was not available to the authors in their clinical
work at that time of this case. A few months ago, MMF
was finally approved in our country by the national health
insurance fund as a therapy of choice for resistant cases of
posterior uveitis. Additionally, if an IVT dexamethasone
implant had been invented and legally approved when our
patient needed it, it probably would have been a much bet-
ter choice than TA. This paper only presented our observa-
tions and has no statistical strength. Further investigations
are required with additional patients and longer follow-up
to resolve ethical dilemmas and to reach a consensus on the
best therapy protocol.

4 | CONCLUSION
This case report is an overview of a patient presenting long-
standing BCR, complicated with resistant CME and jux-
tapapillary CNV with misdiagnosed high myopia-related
complications. Many years went by before the correct di-
agnosis was reached and proper therapy was introduced.
Systemic methotrexate and cyclosporine monotherapy
combined with intravitreal bevacizumab and triamcinolone
acetonide therapy were efficient in CNV attenuation, CME
resolution, preservation of central visual function on the left
eye, and intraocular inflammation control in advanced BCR.
However, earlier detection of the disease and earlier initia-
tion of therapy probably would have resulted in a better out-
come for the patient.
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