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SUMMARY

Introduction Leber’s hereditary optic neuropathy (LHON) typically affects young adults, with a higher
prevalence in men, but can ultimately occur at any age, as well as in women. LHON is caused by point
mutations in the mitochondrial DNA. Classically, LHON presents as a subacute unilateral loss of visual
acuity, dyschromatopsia in the red—green axis and a central or centrocecal scotoma. The contralateral
eye usually develops similar symptoms within 3-6 months of the disease onset.

Case outline A 55-year-old male patient presented to a neurologist 20 days after the onset of vision loss.
The patient was admitted as an emergency case to the Clinic for Eye Diseases due to a sudden vision loss
in both eyes. The best corrected visual acuity in both eyes was 4/60. The intraocular pressure on both
eyes was normal. Oedema of the optic nerve head was found on the right eye and a disc with blurred
borders was seen on the left eye. During hospitalization, several consultative examinations and diagnostic
procedures were performed, together with blood laboratory and visual field perimetry. Genetic testing
for LHON as well as antibodies to AQ4, immunoserology, virology, and lumbar puncture were performed,
as well as the visual evoked potential and ultrasound examinations.

Conclusion In our patient, the presence of a heteroplasmic mutation m.11778 G>A (MT-ND4) in the
mitochondrial DNA analyzed from a peripheral blood sample was shown. In the available literature, this
is the first documented LHON case demonstrating complete restitution of visual acuity in both eyes.
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INTRODUCTION

Leber’s hereditary optic neuropathy (LHON)
typically affects young adults with a higher
prevalence in men, but it can ultimately occur at
any age and in women. LHON is caused by point
mutations in the mitochondrial DNA, which
lead to a defect in complex I of the mitochondri-
al respiratory chain. This in turn causes dysfunc-
tion and later degeneration of retinal ganglion
cells, followed by ascending optic atrophy [1].
Mitochondrial deficiency of respiratory complex
1 compromises adenosine triphosphate produc-
tion and oxidative stress management in reti-
nal ganglion cells. The most common LHON-
causing mutations are 11778G>A, 3460G>A,
and 14484T>C point mutations in MT-ND4,
MT-ND1, and MT-ND6 [2]. Classically, LHON
presents as a subacute unilateral loss of visual
acuity, dyschromatopsia in the red-green axis,
and a central or centrocecal scotoma. The con-
tralateral eye usually develops similar symp-
toms within 3-6 months of the disease onset.
In 25% of the cases, however, the disease begins
bilaterally [1]. Most patients deteriorate to acu-
ities poorer than 20/200 (0.1). Pupillary light
responses may be relatively preserved when
compared with the responses in patients with
optic neuropathies from other causes [3]. The
classic fundus appearance triad includes the fol-
lowing: 1) hyperemia and elevation of the optic

disc, with thickening of the peripapillary retina;
although the disc appears swollen, it does not
leak on fluorescein angiography; 2) peripapillary
telangiectasia, and 3) tortuosity of the medium-
sized retinal arterioles. These findings can de-
velop before vision loss begins.

The fundus can also appear entirely normal
(in > 40% of cases in one referral series) [4]. No
treatment has been demonstrated to be effec-
tive. Corticosteroids are still one of possibili-
ties for LHON treatment despite newer drugs
such as idebenone or gene therapy. Idebenone
may increase mitochondrial energy production
and may improve the outcome of LHON. Novel
therapies such as estrogen and gene therapy are
being explored. Controversy exists whether to-
bacco or excessive alcohol intake, which might
stress mitochondrial function, play an initiating
role in LHON [5].

CASE REPORT

A 55-year-old male patient presented to a neu-
rologist 20 days after the onset of vision loss.
Simultaneously, he was treated by an otorhi-
nolaryngologist for antibiotic-treated sinusitis.
The patient had been treated for arterial hyper-
tension for several years, and had been wear-
ing a hearing aid. On examination, the neu-
rological status was otherwise unremarkable.
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Multi-slice computer tomography of the endocranium
revealed no pathology. Blood laboratory analyses were
performed. Complete blood count showed mild erythro-
penia (4.34 x 10'%/1); mean corpuscular volume was 104 fL,
and mean corpuscular hemoglobin of 35 pg. Biochemical
analyses showed a high value of total bilirubin (43 umol/L);
ferritin was 325 ng/mL, aspartate transaminase was 81
U/L, alanine transaminase 145 U/L, gamma-glutamyl
transferase 536 U/L. Electrolyte and inflammatory factor
values were within the reference ranges.

The patient was emergently admitted to the Clinic for Eye
Diseases due to a sudden vision loss in both eyes. The best
corrected visual acuity in both eyes was 4/60. The intraocular
pressure was 16 mmHg on both eyes measured by applana-
tion tonometry. Signs of dry eye were found on the anterior
segment examination. The optic nerve head manifested oe-
dema on the right eye and blurry borders on the left eye.

Computerized perimetry was performed on the first,
fourth, and eighth day. A centrocecal scotoma was ob-
served in both eyes, enlarging on each subsequent image.
On the first day, visual field demonstrated a mean devia-
tion (MD) of -9.51 dB on the right eye (RE) and of -13.38
dB on the left eye (LE). On the fourth day, the MD in the
RE was -9.58 dB, and in the LE it was -19.42 dB. On day
8, MD was -19.24 dB in the RE and -26.65 dB in the LE.

During hospitalization, several ancillary examinations
and diagnostic procedures were performed. X-rays of the
lungs and heart as well as paranasal sinuses did not show
pathological changes. On the second day of hospitaliza-
tion, magnetic resonance imaging of the endocranium was
performed, which showed supratentorially bilateral chronic
microangiopathic changes in the white matter of the brain
and initial periventricular ischemic leukoencephalopathy.
Chronic mastoiditis was found on both sides. Antinuclear
antibodies were not detectable.

The patient was examined by an internal medicine spe-
cialist. A gastric volvulus was found and he did not receive
consent for the use of pulse corticosteroid therapy at that
moment. Multidetector row computed tomography of the
thorax was without pathological changes.

On the third day of hospitalization, a consultant neu-
rologist introduced pulse corticosteroid therapy. Genetic
testing for LHON, as well as antibodies to AQ4, immuno-
serology, virology, and lumbar puncture were performed.
It was advised to continue with corticosteroid treatment at
the Clinic for Neurology Diseases. Visual evoked potentials
testing was performed, and prolonged P100 latency was
found on both eyes (right: 136 ms; left: 146 ms).

Immunoelectrophoresis was performed and it identified
parallel oligoclonal IgG bands in the cerebrospinal fluid
and serum with identical number and intensity. The find-
ings support systemic immune activation. A color Doppler
scan of the blood vessels of the neck indicated a moderately
thickened intimomedial complex with no plaques. Carotid
and vertebral arteries of regular diameter and direction
were found. Transcranial color Doppler showed normal
findings on the anterior and vertebrobasilar blood flow.
Retroorbital ultrasound revealed regular hemodynamic
parameters in central retinal and ophthalmic arteries
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bilaterally. Clinical decision support of the temporal artery
neat was with no signs of temporal arteritis.

Detection of these mutations was performed using capil-
lary electrophoresis on an automatic sequencer (3500 Genetic
Analyzer; Thermo Fisher Scientific, Waltham, MA, USA).
The results were analyzed using Sequencing Analysis Software
v. 5.3.1. (Thermo Fisher Scientific). In our patient, the pres-
ence of a heteroplasmic mutation m.11778 G>A (MT-ND4) in
mitochondrial DNA analyzed from a peripheral blood sample
was shown. This confirmed the diagnosis of LHON.

Pulse corticosteroid therapy was administered for five
days at a dose of 1 g, after which there was a significant im-
provement in visual acuity. Visual acuity in both eyes was
improved to a maximum of 1.0 (200/200) and it was per-
manently maintained over the next two years of follow-up.

Written consent for publication of the article has been
obtained by the patient’s family member.

DISCUSSION

In the available literature, this is the first documented
LHON case demonstrating complete restitution of visual
acuity in both eyes with LHON.

Polymerase chain reaction amplification and sequenc-
ing of mitochondrial DNA regions containing muta-
tions m.11778G>A (MT-ND4), m.14484T>C (MT-ND6),
m.3460G>A (MT-NDI) have been shown to occur in about
90% of patients with LHON.

In a study by Mashima et al. [6], the effect of ideben-
one (Raxone; Santhera Pharmaceuticals Holding, Pratteln,
Switzerland) was monitored in patients with LHON.
Twenty-five (20.5%) of the 122 eyes had a recovery of their
visual acuity to > 0.2.

In a study by Newman et al. [7], among 695 patients
with LHON, in patients with the m.11778G>A mutation,
recovery of meaningful vision likely occurs in less than
20% of patients, irrespective of how recovery is defined,
and ultimate visual acuities of better than 20/200 are rare.

The m.11778G>A LHON patients treated with gene
therapy rAAV2/2-ND4 exhibited an improvement of vi-
sual acuity over more than four years after vision loss to
a degree not demonstrated in natural history studies [8].

Options for the effective treatment of hereditary optic
neuropathies have been a long time coming. The successful
launch of the antioxidant idebenone for LHON, followed
by its introduction into clinical practice, was an important
step forward. Nevertheless, other options, especially for a
variety of mitochondrial optic neuropathies, such as domi-
nant optic atrophy, are needed, and a number of pharma-
ceutical agents, acting on different molecular pathways, are
currently under development. These include gene therapy,
which has reached Phase III development for LHON [9].

Our case advocates that there is no secure treatment for
visual outcome in patients with LHON. In our experience,
introducing pulse corticosteroid therapy as soon as pos-
sible is highly recommended in LHON patients.
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NebepoBa xepeauTapHa ONTUUYKA HeyponaThja ca NOTNYHUM ONOPaBKOM BUAHE

OWTPUHE — NPBU NPUKaA3 6onecHuKa

Tatba Kanesnh'?, Xemko Mapalw?®, Hematba Kapamapkosuh'# , Mupocnas Jepemuh'?, MnageH buna'2

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

YHnBep3nTeTCKI KNUHUYKK LieHTap Cpbuje, KnuHuka 3a ouHe 6onectu, beorpag, Cpbuja;
*Knunnukn yeHTap LipHe Tope, MHcTuTyT 33 6onectn peue, Mogropuua, LipHa lopa;
*YH1BeP3UTETCKM KNMHWYKKM LeHap Cpbuje, Knunka 3a Kapgroxupyprujy, beorpag, Cpbuja

CAMETAK

YBop JlebepoBa xepeanTtapHa onTryka Heyporatuja (JIXOH) Tu-
nnyHo noraha mnahe Jbyae ca Behom npeBaneHLom Kog MyLLKa-
paLa, anv Moxe ce fecuTi 'y 1o KoM X1BOTHOM o6y 1 Takohe
Ko »xeHa. JIXOH HacTaje 360r myTaLuje y MUTOXOHAPWjAJTHO]
[OHK. KnacnuHo ce npe3eHTyje ca cy6aKyTHUM YHUNATEPANHIAM
ry6rTKOM B1Aa, AMCXPOMATOMNCUjOM Y LIPBEHO-3€/IEHOM CMEKTPY
1 LEHTPaHUM UNIN LeHTPOLeKaHUM CKOTOMOM. [pyro oko
00MYHO pa3Buja ClMYHe CUMMTOME 3a TP A0 LWEeCT MeceLu o
nouetka 6onectu.

Mpuka3 6onecHuKka bonecHrK cTapocT 55 roguHa Jowao
je Ha nperneg Kog Heyposora 20 faHa HAKOH U3HEHAAHOT ry-
6uTKa Buga. Ogmax je ynyheH Kao xutaH cnyyaj Ha KnuHuky
3a 0YyHe 6onecTu 360r U3HeHaHOT rybrTKa BuAa Ha 06a oKa.
Haj6osbe kopurosaHa BuHa OLWITPMHA Ha 06a OKa je n3Hocuna
4/60. VIHTpaoKynapHv NpuTUCaK je 6Mo HopmasnaH Ha 06a OKa.
Enem rnaBe onTnyKor HepBa je 61Mo NPKCYTaH Ha JECHOM OKY,
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a Ha JIeBOM Ce HejaCHO OrpaHu1yaBasa riasa ONTUYKOr HepBa.
Tokom xocnuTanu3auuje je ypaheHo BuLIe Pa3NINUNTX KOH-
CyNTaTUBHYX Npernesa 1 4njarHoCTUYKNX NPoLieaypa, 3ajeqHo
ca nnabopaTopujcKoM aHanM3oM KpBWY 11 KOMMjyTePU30BaHUM
BUAHUM NosbeM. YpaheHa cy reHeTcKa TecTpara Ha JIXOH, kao
1 aHTMTeNa 3a AQ4, UMyHOCepOosorujy, BUPONorujy v iymoanHy
nyHKUujy. YpaheHn cy Takohe BU3yenHu eBoLypaHy NoTeHLmja-
nn — BE n ynTpa3syyHu npernes.

3aksbyuak Kop Haler 6onecHuKa je npoHaheHa xeTepona-
3mMaTcKa MyTaumja m.11778 G>A (MT-ND4) y MUTOXOHAPWjaHOj
OHK pobujeHom aHann3om y3opka nepudepHe Kpsu. Mperne-
[OM JOCTYIMHe NIMTepaType, 0BO je MPBY JOKYMEHTOBaHM ClyYaj
JIXOH Kojv nokasyje KomneTaH onopasak B/AHE OWTPUHE Ha
06a oka ca JIXOH.

KmbyuHe peun: JlebepoBa xepeanTapHa onTyKa Heyponatuja;
U3HEHaAHW rybuTak Braa; MUTOXoHApUjanHa myTaumja AHK
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