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ABSTRACT | Gyrate atrophy is a rare metabolic autosomal
recessive disorder caused by ornithine aminotransferase enzyme
deficiency that leads to characteristic progressive, degenerative
chorioretinal findings. Patients complain mostly of low vision,
night blindness, and peripheral vision loss. Posterior subcapsular
cataract, myopia, choroid neovascularization, and intraretinal
cysts may be accompanying factors related to vision loss. We
encountered a patient with vision loss secondary to posterior
subcapsular cataract and intraretinal cysts. After treatment
with topical brinzolamide and nepafenac (and without any diet
modification and/or supplementation), we observed 143- and
117-um macular thickness resolutions with 2 and 1 Snellen
lines of visual gain in his right and left eyes, respectively. Also,
we detected a novel homozygous mutation in the ornithine
aminotransferase gene: c.1253T>C (p.Leu418Pro). Carbonic
anhydrase inhibitors and/or non-steroid anti-inflammatory
drugs can control macular edema in patients with gyrate
atrophy-associated intraretinal cysts. The genetic variants may
also be a determinant in the responsiveness to the therapy type.
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RESUMO | A atrofia girata é um distirbio autossdmico reces-
sivo metabdlico raro causado pela deficiéncia da enzima ornitina
aminotransferase, que leva a achados degenerativos coriorre-
tinianos progressivos caracteristicos. Os pacientes queixam-se
principalmente de baixa visdo, cegueira noturna e perda de
visdo periférica. A catarata subcapsular posterior, a miopia, a
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neovascularizagao da coréide e os cistos intrarretinianos podem
ser fatores associados a perda da visdo. Encontramos um paciente
com perda de visdo secundaria a catarata subcapsular posterior
e cistos intrarretinianos. Apds o tratamento com brinzolamida
topica e nepafenaco (e sem modificagdo e/ou suplementagao da
dieta), observamos resolugdes de espessura macular de 143 e
117 um e com 2 e 1 linhas de Snellen de ganho visual nos olhos
direito e esquerdo, respectivamente. Além disso, detectamos uma
nova mutagdo homozigética no gene da ornitina aminotransferase:
€.1253T>C (p.Leu418Pro). Inibidores da anidrase carbonica e/
ou drogas anti-inflamatérias nao esteréides podem controlar o
edema macular em pacientes com cistos intrarretinianos asso-
ciados a atrofia girata. As variantes genéticas também podem ser
determinantes na responsividade ao tipo de terapia.

Descritores: Brinzolamida; Edema macular; Genes; Mutacao;
Nepafenaco; Ornitina; Transaminases

INTRODUCTION

Gyrate atrophy (GA) is a rare metabolic disorder of
autosomal recessive inheritance due to ornithine ami-
notransferase (OAT) enzyme deficiency that causes cha-
racteristic chorioretinal findings. The OAT enzyme enco-
ded by the homonymous gene located on 10q26.13 with
ten functional exons is a pyridoxal phosphate (vitamin
B6)-dependent mitochondrial enzyme and catalyzes the
conversion of ornithine into glutamic acid and proline.
Enzyme deficiencies caused by mutations in the OAT
gene result in high plasma ornithine concentrations
and the progression of chorioretinal lesions in GA; an
arginine-restricted diet is thought to reduce the plasma
ornithine levels®. GA is a progressive, degenerative cho-
rioretinal disorder accompanied by funduscopic findings
that include sharp demarcated circular chorioretinal atro-
phic areas observed mainly in the periphery of the retina.
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With age, these lesions generally increase in number and
size and involve the posterior pole of the retina®*. The
main patient complaints are low vision, peripheral vision
loss, and night blindness during the second decade of life.
Posterior subcapsular cataract, myopia, choroid neovas-
cularizations, and intraretinal cysts (ICs)**may be causal
factors of vision loss. In this report, we present the case
of a 26-year-old man with GA and a novel OAT mutation,
and report on the regression of his ICs after topical brin-
zolamide 1% with nepafenac 0.1% eye drops.

CASE REPORT

A 26-year-old man was referred to our clinic with
a complaint of progressive vision loss over one year.
We performed a complete ophthalmologic examination
including a visual field analysis. His manifest auto-re-
fractions were -0.25 -4.75 «2160° and -1.00 -4.50020°
within his right and left eyes, respectively. The Snellen
best-corrected visual acuity (BCVA) was 20/100 in both
eyes. His anterior segment and dilated funduscopic
examination revealed bilateral posterior subcapsular

cataracts and peripheral-midperipheral sharp demar-
cated circular chorioretinal atrophic areas (Figure 1).
His intraocular pressures were in the normal range (12
and 13 mmHg, respectively). We also performed retinal
spectral domain optical coherence tomography (SD-OCT,
Cirrus HD-OCT 5000, Carl Zeiss Meditec, Jena, Ger-
many), and we detected bilateral 1C-like cystoid macu-
lar edema (Figure 1). The central macular thicknesses
were 540 um in his right eye and 528 pm in his left
eye. In addition, we performed fundus photography
and fluorescein angiography and observed peripheral
and midperipheral window defects due to chorioretinal
atrophic lesions (Figure 2).

We suspected the presence of GA based on the eye
examinations and decided to revisit the anamnesis. We
learned that the patient had been prescribed an argi-
nine-restricted diet since 2008 to lower his ornithine
levels, but he had not paid much attention to do it. We
examined his blood and urine reports from that time.
The plasma and urine ornithine levels were 379 umol/L
and 9363.7 umol/g creatinine, respectively. After obtai-
ning this evidence for GA, we decided to start topical

Figure 1. Bilateral spectral domain optical coherence tomography (sd-OCT) central foveolar cystoid macular edema
at the initial visit (A, B). Two months later at the second visit, sd-OCT of central foveolar scans show macular

edema regression (C, D).
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brinzolamide 1% with nepafenac 0.1% as a combination
therapy for his macular edema® (Figures 1A, 1B). We
also requested consultations for him at the department of
endocrinology and metabolism and with a nutritionist to
help him achieve metabolic control and diet adaptation.
Also, we referred him to the genetic counseling clinic
at the Department of Medical Genetics for Molecular
Analyses and Genetic Counselling.

After isolation of genomic DNA, the OAT gene was
sequenced using a next-generation sequencing platform
(Mysec-Illumina, San Diego, CA, USA). Libraries were pre-
pared with the NextEra XT kit (lllumina, San Diego, CA,
USA). Sequence alignments were performed according
to the hg19 genome within the MiSeq Reporter software
(lllumina) and visualized with the ALAMUT® VISUAL
software (Interactive Biosoftware, city, France). A novel

Figure 2. View of anterior segment photography, fundus p
(Humphrey visual field, Zeiss, Oberkochen, Germany).

hotography, fluorescein angiography, and visual field
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homozygous mutation was detected in the OAT gene:
¢.1253T>C (p.Leu418Pro). All the family members were
investigated for the same mutation (Figures 3A, 3B pre-
sent the results).

We reexamined the patient two months after his first
visit. According to the anamnesis, he had used the given
topical medications, regularly. However, he was not
adapted completely to the given diet. His Snellen BCVAs
were 20/50 and 20/63 in the right and left eyes, respecti-
vely, and the ICs on SD-OCT had regressed (Figures 1C,
1D). His final central macular thicknesses were 397 um in
his right eye and 411 um in his left eye.

DISCUSSION

GA is a rare inherited autosomal recessive progressi-
ve chorioretinal dystrophy associated with high plasma
ornithine levels secondary to vitamin B6-dependent OAT
enzyme deficiency; the associated intraretinal fluid or
cysts are the leading causes of central vision impair-
ment in these patients”. The disruption of the outer
blood-retinal barrier due to retinal pigment epithelial
dysfunction in retinal dystrophies is thought to be res-
ponsible for the diffusion of fluid into the intraretinal
spaces”. Tangential vitreous forces, disruption of the
retinal cell-to-cell adhesion, and retinal pigment epi-
thelium pumping failure have also been considered as
potential causes of the visual impairment”. An argini-
ne-restricted diet, vitamin B6 supplementation, carbo-
nic anhydrase inhibitors (CAl), and topical non-steroid
anti-inflammatory drugs (NSAIDs) have all been used to
treat 1Cs in GA®, and all these approaches have been
effective. Although we tried to help our patient adapt
to his diet, we failed. We prescribed a topical CAl with
a NSAID bilaterally to resolve the macular edema as
recommended®. Two months after his initial visit and
on his topical treatment, the patient had gained 2 and
1 Snellen lines of visual acuity, and 143- and 117-um IC
resolutions in his right and left eyes, respectively. We
believe our experience with this patient is important
because it highlights the successful therapy with topical
CAls with NSAIDs, despite the noncompliance with the
recommended diet. Additionally, we detected a homo-
zygous c.1253T>C (p.Leu418Pro) variant in our patient,
and the heterozygous state in consanguineous parents
and in two unaffected sisters. A clinically normal sister
had the wild-type genotype (Figures 3A, 3B). In the OAT
gene, 108 variants have been classified as “pathogenic”
and “likely pathogenic” in an up-to-date Clinvar databa-
se by the literature and expert diagnostic laboratories.
We found that 39 of 108 variants were missense as those
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detected in our patient. The “c.1253T>C” variant had
not been identified, and the allele was not found in the
GnomAD exome and GnomAD genome projects®. In silico
prediction tools suggested the variant as deleterious and
decreed that it has a damaging effect on protein func-
tion. A leucine aminoacid in position 418 of the protein
is located at a functional domain and is highly conserved
among the species (Figure 3C). Thus, we interpreted the
mutation as likely pathogenic according to the criterias of
the ACMG 2015 Guidelines®.

In conclusion, patients usually benefit from argi-
nine-restricted and low-protein diets in terms of IC re-
ductions. However, in some cases, ICs can be resistant to
diet"?, or patients cannot adapt to their diets as required.
Also, results of the vitamin B6 supplementation are
variable in the literature. CAls and/or NSAIDs can be
useful to control ICs in such cases. The genetic mutation
variants may also be a determinant in the responsive-
ness to each type of therapy, but we need more genoty-
pe-phenotype studies to confirm this.
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