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RAXONE (Idebenone) –”penumbra effect”?

LHON – SECONDARY OPTICOPATHY
RHODOS: Rescue of Hereditary Optic Disease Outpatient Study

1.Raxone SmPC, September 2015; 2. Raxone EPAR, September 2015; 3. Klopstock T et al. Brain. 2011;134:2677-2686; 
4. Metz G et al. ARVO 2014 poster (Abstract 6206); 5. Klopstock T et al. Brain. 2013;136:e230.

1.  Raxone current indication : LHON OP
2. Raxone – LHON: efficiency & safety study:
• RHODOS: Rescue of Hereditary Optic Disease

Outpatient St. 
• EAP:Expanded Access Program 1,3-5

3. Raxone tbl. per os, 150 mg idebenone/

3x2 tablet/ day (900mg)

Raxone (vs CoQ10) pharmalogical effect

Raxone –Idebenone (R-)

1. OP etio-pathomechanism: MIT lesion of the organellum cellae

- inhibition of ATP synthesis

- increasing of intracellar free radiculary (ROS)

2. R- alternative „bypass” - electron flow

assure directly to the complex C-V.

3. R- Restoration of the mitochondrial energy product function

improvement of the ATP production (MIT- C V. komplex)

3. R- antioxidant that is reduce the volume of ROS

in the mitochondrium

4. R- more soluble, than CoQ10 by a shorter side chain structure

get over! Blood - Brain barrier

Nuri Gueven et al. Border between natural productand drug: 
Comparison of the related benzoquinones idebenone

and  coenzymeQ10;  Redox Biology, 2015.

”penumbra effect”?
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Neuro –Ophthalmologist

diagnostic approach

in case of uni- or bilateral  progressive VISUAL LOSS

•inverse consideration ocular sign   CNS systemic disease

•certain syndrome etiology specific

•function loss :                       without morphological disorders ( MR neg.)

•topography diagnostics localization dg. &  measurement  of disorder 

•treatment, rehabilitation in pursuit of efficiency  

•early diagnosis irreversible visual loss



OPTICO PATHY

Main  syndromes

Hereditary – Genetic 
Optic Nerve Diseases

I. Retinal - Macular region :

hereditary syndrome

II. Prechiasmal Optic Nerve disorders

Secondary,  non – hereditary
opticopathy

Secondary Opticopathy (sec.OP)
In Central Nervous system (CNS)

o demyelinating OP
o vascular OP
o traumatic OP

o compression OP
o autoimmune syndromes in CNS - OP

o CNS infectious disorders OP 
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ANTECHIASMAL OPTICOPATHY
syndromes - groups

According to their pathomechanism
In the background of the uni-, bilateral VISUAL LOSS

Main Disease
groups

Disease
sub - groups

Genetic
Disorders

Monogenic LHON Charcot - Marie Tooth Spinocerebellaris
neurological dis.        mitochondrial syndrome degeneration

+/- OA disesaes

CNS vascular
Opticopathy

arteritic - AION non – arteritic AION

CNS traumatic
opticopathy (TON)

direct TON indirect TON

IC compression OP
+/-

paraneoplastic sy.

IC compression:                               HIP retinopathy (CAR)
primery-, secondary- opticopathy (MAR)

CNS demyelinating
diseases

MS - alternative versions

neuritis n.II.      Devic’s disease NMO - spectrum ADEM
MS Neuromyelitis disorder Schilder-, Marburg

Optica (NMO)                                                                     syndrome

Autoimmune sy. 
in CNS

APS SLE GCA Sarcoidosis
syndrome Sjögren syndr.    Giant Cell Arteritis Wegener’  granulomatosis

Infectious disorders
in CNS - OP

Bakterial Viral Mycogen



MITOCHONDRIAL Monogenic Neurological Syndromes (CNS) 
&/or

Isolated Optic Neuropathy (i-ON)
In the background of the uni-, bilateral VISUAL LOSS

Monogenic neurological
disorders Heredodegenerative syndrome

connection with
Optic Atrophy

I.    Mitochondrial Optic diseases
I./1. caused by mtDNA deficiency:

 Leber Herediter Neuropathy (LHON)
 Neuropathy, Ataxia, Retinitis Pigmentosa (NARP)
 Chronic Progressive Ophthalmoplegia Externa

(Kearns- Sayre szindróma, CPEO)
I./2. caused by nuclearDNA (nDNA) deficiency: 
o Progressive External Ophthalmoplegia (PEO)

o Dominant Optic Atrophy (DOA)

II.   Monogenic retinal –MACULAR diseases
STARGARDT - MACULAR dystrophy

(BCA4 genetic disorder, PE lipofuscin storage
disorder, primary neuroepithel disorder)

III. Hereditery Neuropathy
Charcot- Marie Tooth sy. (CMT1, CMT2)           

Mitofusin mutation : Optic Atrophy



MITOCHONDRIAL monogenic ( autosomal dominant-/recessive/maternal) 
isolated optic neuropathy

disease - groups
in the background of the uni-, bilateral VISUAL LOSS

Most important hereditery OPTIC ATROPHY (OA)

etiology dominant recessive recessive Mitochondrial
disorder

syndrome JUVENILE BEHR -
syndrome

DIABETES 
MELLITUS

LHON

Age (year) 4-8 1-9 6-14 18-30

visual acuity 0,1-0,5 0,1 hmv – 0,05 hmv – 0,1

nystagmus no yes (50%) no no

papilla
decoloration

temporally temporally in full in full

dyschromatopsia +/- +/- +++ central++

progression mild no significant same/
progression



Leber Hereditery Optic Neuropathy, LHON
DIFFERENTIAL DIAGNOSIS

in the background of the uni-, bilateral VISUAL LOSS

The evolution of LHON in the first weeks/months is described canonically as acute/subacute, depending on how rapidly the loss of VA evolves.2

DOA: dominant optic atrophy; LHON: Leber’s hereditary optic neuropathy; MS: multiple sclerosis.

1. Sadun AA et al. Expert Rev Ophthalmol. 2012; 7:251–9; 2. Carelli V et al. Acta Ophthalmologica. 2016; 94:S256. 

exclusion of retinal origin
in the background of visual loss
macular-,  perimacular region

Retinopathy -
Stargardt macular

dystrophy

OPTIC NEUROPATY

ACUTE
chronic/

slowly progression

glaucoma Compression
OP –
HIP/

papilla oedema

Mitochondrial
Optic Neuropathy

hereditary

Dominant inherited
Optic Atrophy, DOA

Mitochondrial
Optic Neuropathy

retrobulbar
Neuritis

(MS/Devic)

Inheritable LHON+ Aquired OP

LHON
Toxic

opticopathy
Vascular
opticopathy

SUBACUTE



Significance of  genetic test
adequate diagnostics & differential diagnostics

of  
LHON

Early diagnostics of LHON:

Family history +

Confirmation of by multimodal
electrophysiological tests: 
1./ degree of the

prechiasmal optic nerve lesion
topographical localisation

2./ exclusion of retinal dysfunction

Reconfirm the causality of 
mt-DNA mutation
by genetic test: 

LHON+ mtDNS mutation forms:
G11778A (90-95%)

all patients

Ophthalmic examination:

• Vac+ nearV, Amsler grid ,
Colour vision test

• Visual field test 
• Ophthalmoscopy
• Afferent Pupillomotoric Reflex

Cranial +/- cervical MRI
differential diagnostics

Barkhof criteria



Differential diagnosis

LHON – Retrobulbar Neuritis (MS, NMO)
Fraser J et al. Surv Ophthalmol. 2010; 55:299–334; 2. Yu-Wai-Man P et al. J Med Genet. 2009; 46: 145–58; 3. Beck RW et al. Ophthalmology 
1995; 102:1504–8; 4. Petzold A et al. Nat Rev Neurol. 2014; 10:447–58; 5. Sawaya R et al. Postgrad Med J. 2015; 91:698–703; 6. Voss E et al. 

Ther Adv Neurol Disord. 2011; 4:123-34; 7. Hoorbakht H & Bagherkashi F. Open Ophthalmol J. 2012; 6:65-72

Leber Hereditery

Optic Neuropathy, LHON

<<< NEURITIS  retrobulbaris

(SM, Devic – NMO sy.)

Man morbidity ( 80%) Woman morbidity (65%)

visual loss : subacute ~ 4-6 hét acute visual loss ~2 héten belül

Steroid treatment inefficient steroid treatment :  efficient of improvement of vision
within 2-3 weeks

bilateral visual loss - symmetric MS - unilateral visual loss
NMO – asymmetrically but bilateral

RAPD : - RAPD:+

Neurological signs : no Neurological signs : mostly:+

cranial/spinal MR:  negative cranial/ spinal MR: + (Barkhof criteria)

Family history: positive Family history: -

FLAG: negatíve FLAG: positive +/-

therapy : Raxone ( Idebenone) therapy: steroid, immunomodulatry



Acquired
Opticopathy

differential
diagnosis

Visus
CFF 

Papilla 
photo

Visual field OCT,  FLAG,  MRI

retrobulbar
Neuritis

Papilla edema N

bilateral
NA – AION

Central Retinal
Vein

Occlusion
(CVRO)

LHON
kétoldali opticus

atrophia
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Charateristic subjective ocular symptoms
in the background of the uni-, bilateral VISUAL LOSS

VISUAL LOSS
retina+/- optic nerve

 uni / bilateral
 sudden onset

(prechiasmal - retrochiasmal)
 transient or permannently

 central visual loss
 peripheral visual field defect

(sparing of central part of vision)
 associative neurological
symptoms, urgent intervention



Diagnosis – visual loss
Methods

Vision in Multiple Sclerosis: The Story, Structure-Function Correlations, and Models for Neuroprotection
Reiko E. Sakai, BA, Daniel J. Feller, Kristin M. Galetta, MS, Steven L. Galetta, MD,  Laura J. Balcer, MD, MSCE Journal of Neuro-Ophthalmology 2011;31:362–373

Optic Nerve

FUNCTIONAL tests (history) 

A Optic Nerve

MORPHOLOGICAL tests

Basic methods:
visual acuty: for distance & near
colour vision,    AMSLER grid test,       
pupillomotoric afferent reflex

Nerve Conduction Velocity (NCV) test
• Critical Fusion Freqency test  (CFF)
• Electrophysiology: ERG-, VEP

Visual Field test:
konfrontális – bedside
Bjerrum screen – centre, blind spot
projection perimeter

(static, kinetic ) 

Circulatory examination
Heidelberg Retina Flowmeter (HRF)
Fluorescein AngioGraphy (FLAG)

Ophthalmoscopy:
direct-, indirect

Multimode fiber-optic loss measurement
of the macular, papillomacular regions :

Optical Coherent Tomography (OCT)
Ganglion Cell Complex (GCC) 

test:
GCC: RNFL+ GCL+IPL:

measurement of three innermost retinal layer

>>>



The importance of nearby visus

Transient Visual Loss

(AF-TVL)
retina+/- optic nerve

o uni /bilateral - with sudden onset
(pre-, retrochiasmal)

o transient <<< more frequently

o second, minute --- hours /24h !

o central visual loss ( macula) +/-
peripheral lvisual field defect
(sparing of center part of VF)

o relative – absolute SCOTOMA

o vibrant light phenomena

o obscuration



Syndrome -groupt

Symptom, findingt

Decision

Afferent
pupillomotoric

function

Visual functio test

History

FUNDUS
normal?

VISUAL LOSS - investigatory algorithm -1
Flow chart

Tests of functions

Tests of morphology

Additional test

Visual field
(defect, scotoma)

Stenop hole
(Fixstion disorders)

L
COMPLEMENTARY examinations

(+/- in case of uncertain etiology)
tünet

N

N

N

N

Y

Y1. macular-, 
papillomacular
papillar regions

2. prechiasmal-, chiasmal –
retrochiasmalis optic nerve

3. complementary
examinations

Y

Y

Y



Vision
(functions) 

test

history

Ophthalmoscopy

VISUAL LOSS - investigatory algorithm-2
Flow chart

Macula – Papillomacular band - Papilla 

no

Optic Nerve
Head (ONH)

normal papilla/
decoloration

atrophy

papilledema

no

yes

kétoldali: 

papilla oedema

egyoldali:
praethrombosis

no

Macula yes

bilateral: heredodegenerative
uni- /bilateral: 

vascular
traumatic

neuroimmunological

no

yes

Optic lesions:
neuritis

ischemia
compression

bilateral: 

papilledema

bilateral: 
praethrombosis

Visual   
loss?

Afferent
pupillomotoric

function

STLY=V?

Amsler, 
OCT



RAPD

Visual Acuity
(-D, -N)

FUNDUS

VISUAL LOSS - investigatory algorithm-3
Flow chart

chiasma – retrochiasmal optic nerve

Visual field
defect, scotoma
transient, relative, 

absolute

STLY=

V?

COMPLEMENTARY examinations
(+/- in case of uncertain etiology)

tünet

monocular binocular

PRE-, 
PERI-

CHIASMAL
lesion

Prethromb.
Incip. AION

NA - AION
papilledema

prethrombosis

NEURITIS
Macular
disease

nerve-fiber
loss / scotoma

concentric
contraction,
hemianopy
quadrantopy

papilledema
pseudoFoster

Kennedy sy

glaucoma
papilledema

NA-AION,
toxic, 

nutricional
herediter-

Homonym

RETRO
CHIASMAL

LESION

Heteronym CHIASMAL
LESION

Binasal

intracranial
compression

Bitemporal

centrocoecal
scotoma

big blind spot 
syndrome



VISUAL LOSS - investigatory algorithm-4
Complementary examinations

flow chart

Complementary examinations
+/- in case of uncertain etiology

RETRO
CHIASMAL
ON lesion

CHIASMAL
ON lesion

Fluorescein Angiography, FLAG

consultation – related profession

Neuroradiology

Ophthalmoscopy dg.

Multifocal ERG

cardiologist,  haematologist, etc

Neurologist - neuro-geneticist
neuro-immunologist

Ganzfeld ERG

pattern-, FLASH VEP

HRT,  OCT, OCT-AG 

CT, CT - AG

DSA

MR - AG

MRI

Részletes Elektrofiziológia

PRAE – &/or
PERICHIASMAL

ON lesion

RÉSZLETES ELEKTROFIZIOLÓGIAELECTROPHYSIOLOGY

laboratory consultant
genetic consultation (+muscle biopsy, ENG)
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Importance of  TEAM – Take Home Mesage!
In cases of  Optic Neuropathy

caused by
primary (neurogenetic) & secondary

Optic Nerve lesions

Genetic – Neurogenetic
Ophthalmologist specialists

SE-AOK,  Genomic Medicina & 
Rare Disorders Inst.

http://semmelweis.hu/genomikai-medicina
PTE –ÁOK, Neurology Clinic

www.cnsc.hu
Genetic Inst. http://mhgt.hu

ophthalmologist, 
neuro-

ophthalmologist

Neurologist
Neuro-immunologist

Neuro–radiologist
by

Genetic section
Neuro-Ophthalmology section

Hungarian Neuro-Immunological Society

&

Hungarian Neuro- radiological Society

LHON +
LHON-: 

primery/secondary
opticopathy
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