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ABStrACt
Aim: The aim of this case report was to report the clinical and genetic characteristics of cho-
roideremia patient and a family member carrier. Case report: A comprehensive ophthalmo-
logic examination, BCVA (best corrected visual acuity), fundus examination and photography, 
optical coherence tomography (OCT), OCT–angiography (OCTA), perimetry was conducted in 
choroideremia patient and a family member carrier. Clinical findings of choroidermia patient 
presented as significant atrophy of the choroid and retinal pigment epithelium (RPE) with the 
exception of a portion of preserved tissue in the macula. OCT showed foveal thickening with 
parafovoal RPE and fotoreceptor (FR) atrophy. OCTA revealed loss of choriocapillaris vascu-
lature. Clinical diagnosis of CHM mutation was confirmed by multiplex ligation-dependent 
probe amplification assay (MLPA), followed by sequencing which revealed pathogen variance 
(c.1584_1587delTGTT). Clinical findings of carrier: small peripheral zones of atrophy and hy-
per pigmentation, without any symptoms or major visible changes on OCT or OCTA. Conclu-
sion: Following new frontiers in gene therapy it is of curtail importance to diagnose patients 
correctly as well as confirm clinical diagnosis by genetic testing.
Keywords: choroideremia, choroideremia carrier, CHM, genetic testing.

1. INTRODUCTION
Choroideremia is a rare bilateral 

X-linked disorder characterized by 
progressive degeneration of the ret-
inal pigment epithelium (RPE) and 
choroid, with incidence estimated as 
1 in 100,000 (1).

Symptoms are expressed in male 
patients and include progressive pe-
ripheral vision loss, night blindness 
and later central vision loss, similar 
to other chorioretinal dystrophies 
(1). Female carriers are mostly as-
ymptomatic but can present with 
patchy chorioretinal atrophy (2).

Choroideremia is caused by mu-
tations in the  CHM  gene (OMIM 
303390), which is located at chro-
mosome Xq21.2 (3). The gene has 
15 exons spanning about 150 kb (kb) 
of genomic DNA and is expressed 
in many tissues like retina, choroid, 
retinal pigment epithelium and lym-
phocytes. It encodes an intracellular 
protein called Rab escort protein-1 
(REP-1) (4).

Mutations include large deletions, 
translocations, an L1 insertion and 
small mutations (3), all of which lead 
to premature stop codon, which then 
results in the dysfunction or com-
plete absence of REP-1. There are 
280 identified mutations that result 
in the CHM phenotype , but even 
after extensive research there is no 

established genotype–phenotype 
correlation (4).

To the best of our knowledge, this 
is the first report on genetic diagno-
sis of choroideremia in Bosnia and 
Herzegovina.

2. CASE REPORT
A 10 year old patient was diag-

nosed with retinitis pigmentosa 
(RP) earlier in other institution. He 
presented at our complaining of 
blurred vision on distance even with 
his glasses which he was using for 1 
year. The patient was myopic: right 
eye -1.50 D and left eye -1,25 D, with 
UDVA 0.3 and BCVA 1.0 on both 
eyes. Anterior segment examination 
was unremarkable.

Fundus examination on both eyes 
revealed significant atrophy of the 
choroid with the exception of a por-
tion of preserved tissue in the macu-
la (Figure 1).

OCT (Optopol, findings revealed 
foveal thickening without signs of 
atrophy in foveal region, parafove-
olar finding were diffuse RPE atro-
phy and photoreceptor loss. OCT 
angiography (Avanti RTVue XR; 
Optovue) demonstrated the absence 
of choriocapillaris, with prominent 
large choroid vasculature, and nor-
mal vascular network within retina. 
Macular angiograms (3 × 3) showed 
decreased vascularity in the chorio-
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capillaris layer and show off larger choroid ves-
sels, but only on the edges of the frame. Perimetry 
showed concentric reduction in the visual field of 
both eyes, symmetrical. The patient did complain 
on somewhat worse vision during night, but he is 
still able to perform all needed tasks at any period 
of day.

Genetic testing was performed and diagno-
sis of CMH was confirmed. First 4 base deletion 
was identified and further sequencing revealed 
pathogen variance (c.1584_1587delTGTT), p(Vl-
529Hisfs7). This mutation led to production of 
truncated REP peptide shortened by 19%.

Later, a carrier, patients 41 years old mother was 
examined. She had BCVA 1.0, without complaints. 
Fundus examination of the periphery retina in a carrier 
with areas of mild chorioretinal atrophy and mottled pig-
ment with hyperpigmentation, otherwise findings were 
normal. OCT and OCTA showed normal findings.

3. DISCUSSION
Our patient was misdiagnosed due to low interest for 

genetic testing in underdeveloped countries. Clinically 
choroideremia can have many different clinical presen-
tation. Differential diagnosis include: gyrate atrophy, RP 
(X-linked and RPE65), Kearns–Sayre syndrome, Bietti’s 
crystalline dystrophy and thioridazine hydrochloride 
retinal toxicity (5). Shiqiang et al report out of 157 RP 
diagnosed families, 6 had been misdiagnosed and had 
CHM mutation (6). Even earlier studies suggest that 25% 
of clinically diagnosed choroideremia may have other 
diseases (5).

Many researchers have come to conclusion that in 
order to confirm diagnosis combined molecular genet-
ics approach including direct CHM sequencing, multi-
plex ligation-dependent probe amplification, and RNA 
(cDNA) sequencing, as well as NGS-based methods 
should be considered (6). In our study MLPA was nega-
tive, and a lack of large chromosome rearrangements was 
confirmed, followed by sequencing of the PCR product.

Patient is only starting to experience symptoms in 
form of blurry vision, slight defects in visual field, some-
what poor vision during night, but he is still able to per-
form all needed tasks at any period of day. Along with 
myopia, OCT, OCTA all of the findings are consistent to 
literature (1, 4, 6). Different studies demonstrate damage 
to choriocapillaris, with prominent choroid vasculature 
of large vessels (7). In our patient choriocapillaris is still 
preserved in big portion of 3x3 macula map, henceforth 
good BCVA. Damaged areas correspond to RPE degen-
eration.

The female carrier had peripheral pigmentary stip-
pling with regions of hypopigmentation, similar changes 
on fundus examination as already described by Bonilha 
et al. (2).

Even though there is no effective treatment for CHM, 
there is a great progress in genetic and clinical character-

ization of CHM. Gene therapy is in phase 3 clinical tri-
als, and many pharmacological compounds and non-vi-
ral gene delivery are also being developed (8). CHM 
monogenic nature enables gene therapy development 
and future research of diagnostics and novel treatment 
strategies (8). Following these new frontiers it is of cur-
tail importance to diagnose patients correctly as well as 
confirm clinical diagnosis by genetic testing.
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Patient is only starting to experience symptoms in form of blurry vision, slight defects in visual field, but 

with myopia, OCT, OCTA all of the findings are consistent to literature (1, 9). Different studies 

demonstrate damage to choriocapillaris, with prominent choroid vasculature of large vessels (10). In our 

patient choriocapillaris is still preserved in big portion of 3x3 macula map, henceforth good BCVA. 

Damaged areas correspond to RPE degeneration. The female carrier had peripheral pigmentary stippling 

with regions of hypopigmentation, similar changes on fundus examination as already described by 

Bonilha et al. (2). 

4. Conclusion 

There is a great progress in genetic and clinical characterization of CHM. Gene therapy is in phase 3 

clinical trials, and many pharmacological compounds and non-viral gene delivery are also being 

developed (11).  Following these new frontiers it is of curtail importance to diagnose patients correctly as 

well as confirm clinical diagnosis by genetic testing. 

 

 

Figure 1. Fundus image of the patient both eyes showing choroiretinal atrophy of the retina central and 
mid-peripherally, with preservation of macular tissue. (OD oculus dexter, OS – oculus sinister) 
Figure 1. Fundus image of the patient both eyes showing choroiretinal atrophy of 
the retina central and mid-peripherally, with preservation of macular tissue. (od 
oculus dexter, oS – oculus sinister)


