Differential diagnosis of
non-MS
optic neuropathies

8th |stanbul MS Days
17-0CT-2023;15:30-15:50
axel petzold



Disclosures

Stichting MS Research NL
NIHR UK, UCSF, Amsterdam UMC
Novartis, Roche, Heidelberg Academy




The ICON 2022 story

THE LANCET
Neurology

Llogin Q

« pisuneqc cugsis

5 qawe
T clssucanou
Feasl L FBES IRV EU:

View all Series

1 593 1557
Deibyl gonua Dbl WonuGe Debi Wenvar

Cl9zziucanoy Disduozic Cureus

Optic Neuropathies
Published: September 22, 2022

Executive Summary

Optic neuropathies can reflect a wide range of pathophysiologies, both acquired and inherited. This
Series provides an update on the clinical, imaging, and laboratory findings that differentiate these
disorders, allowing clinicians to focus their diagnostic studies and optimise treatments. Multimodality
optic nerve imaging—including fundus photography, optical coherence tomography, and MRI—has
greatly advanced the diagnosis and follow-up of patients with optic neuropathies. Also reviewed in this
Series, new evidence shows that optic neuritis can frequently indicate autoimmune neurological
disorders, including multiple sclerosis and the recently recognised disease categories of aguaporin-4
antibody-associated neuromyelitis optica spectrum disorder and myelin-oligodendrocyte glycoprotgn POSITION PAPER
antibody-associated disease. Early clinical recognition of optic neuritis is, therefore, important for Diagru_:sis and classification of optic
prognosis and treatment. Also reviewed in the Series, a unifying feature in the pathophysiology of neuritis
hereditary disorders of the optic nerve is mitochondrial dysfunction. Treatments are emerging for o
neuropathies, including immunotherapies and genetic therapies.
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ICON 2022 Diagnostic Criteria

A Diagnosis of optic neuritis

Diagnosis based on clinical assessment and paraclinical tests (panel 1)

X I l

(a) Subacute monocular loss of (d) Clinically seen in acute (f) Loss of vision with features

vision, dyschromatopsia, pain phase, with features of (a), (b), from panel 3 being present

worsening on eye movements, or (c), with fundus examination that suggest alternative

RAPD + 1 paraclinical test consistent with optic neuritis pathology and paraclinical
classical disease course and no tests showing alternative

(b) Like (a) without pain + available paraclinical tests pathology

2 paraclinical tests (e) Retrospective typical history

+ paraclinical test(s)
(c) Like (a) or (b) but binocular
(RAPD unreliable) + MRI and
another paraclinical test

v v v

Definite optic neuritis Possible optic neuritis Not optic neuritis
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|CON 2022 Classification

B Classification of optic neuritis

Level 1 dichotomisation to

Optic neuritis

guide general
Autoimmune

(usually relapsing)

Infectious or systemic
(usually monophasic)

consensus
opinion

I

"

v

AQP4-ON
CRMP5-ON
MOG-ON
MS-ON
SION

RION
CRION

Infectious optic neuritis
Post-infectious optic neuritis
Post-vaccination optic neuritis
(panel 4)

Systemic disorders (panel 4)

T

Level 3 expert opinion

(appendix pp 23-25)

List of disorders that might in a future revision of the classification be considered to reach level 2
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1st Case

.34y old Caucasian female patient

.7d RE pain, worsening on eye movements
.Dyschromatopsia & VA RE 6/9, LE 6/5
.Right RAPD

.Reports: fatigue, cognitive problems, urinary
incontinence, depression

.PmHx: right sided numbness lasting 1m, 3y ago
-MRI: DIS & DIT & 3 Gd+ non-symptomatic lesions



2nd Case

.28y old, Afrocaribbean male
.Painless loss of vision LE (6/38)
.Dyschromatopsia

.L RAPD

.Several steroid responsive episodes over ~ 20y fup
.OCT: pRNFL atrophy LE (IEPD >5%) v ik

-MRI a swollen, Gd+, left optic nerve.
Brain & spinal cord normal

-AQP4 seropositive




3rd Case

.72 year old male develops febrile illness in Vietnam
.2-3 weeks later bilateral, sequential, painless loss
of vision (PL)

.no RAPD (but both pupils constrict
with accomodation)

.Fundus:

.Bilateral disc edema

.RE hemorrhages

.LE macular scar, CMO

.No recovery @ 6m fup
(IVMP given "~ 6w after onset)




3 Scenarios

.Case 1:is this MS ?

Scenario A: painful, monocular, subacute LOV,
dyschromatopsia, RAPD

.Case 2:is this NMQO ?

Scenario B: no pain, monocular, subacute LOV,
dyschromatopsia, RAPD

.Case 3: what is this ?

Scenario C: binocular, subacute LOV,
dyschromatopsia, no pain, RAPD unreliable




Panel 1: Diagnostic criteria for optic neuritis

Clinical criteria

»  A: Monocular, subacute loss of vision associated with orbital pain worsening on
eye movements, reduced contrast and colour vision, and relative afferent pupillary
deficit

» B: Painless with all other features of (A).

» C: Binocular loss of vision with all features of (A) or (B).

Paraclinical criteria

« OCT: Corresponding optic disc swelling acutely or an inter-eye difference in the
mGCIPL of >4% or >4 pm or in the pRNFL of >5% or >5 um within 3 months after
onset.

» MRI: Contrast enhancement of the symptomatic optic nerve and sheaths acutely or an
intrinsic signal (looking brighter) increase within 3 months.

- Biomarker: AQP4, MOG, or CRMPS5 antibody seropositive, or intrathecal CSF IgG
(oligoclonal bands).

Application of the clinical and paraclinical criteria

Definite optic neuritis

» (A) and one paraclinical test

« (B) and two paraclinical tests of different modality

» (C) andtwo different paraclinical tests of which one is MRI

Possible optic neuritis

« (A), (B), or (C) if seen acutely but in absence of paraclinical tests, with fundus
examination typical for optic neuritis and consistent with the natural history during
follow-up

- Positive paraclinical test or tests, with a medical history suggestive of optic neuritis

vRY 0( Z

...O - 5
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OCT in MS-ON

- 2 (pm; 95% Q)

Mean (um;SD)  Total eyes Mean (um; SD) Total eyes

= '3 - <1530(-1754 to -130?)
Peripapillary R 17(6:8) 26 ‘ — <1000 (-15:53t0 -4-47
Balk et al (2014)* H 764(11:6) u; 1191.; (87) 51 58 =2 -12.90(-21.83 10 -3.97)
| Behbehani etal (2015)* T 1013 (14.4) 8 94.9(6) 40 41 s -14.50 (-18-70 t0 -10.30)
Behbehani etal (2016)"' B 82(141) 96.7(8:2) 60 65 3030 (-4157 to -19-03)
Hesnaaene : 7892 s 1021 (81) 28 32 e 2110(-23.99t0-1821)
e it H 802(78) 262 113 (101) e & R -1970(-2437 to-1503)
Gonzalez-Lopez et al (2014)* z 796(13:6) g 99-2(8.;) 68 63 —_ 2590 (-30-43t0-21:37)
Huang-Link et al (2015)" z 67.7 7:91) 15 936(89) 7 31 .« 3370 (-45-45t0 -21.95)
o By 4 841(135) 30 117.8(26.2) 2 - A 2450 (-32.94 t0-16.06) RNFL atro h
Lange et al (2013)* H 739 (152) 13 98.4(8.8) 3 72 o -22:80(-2527t0-2033) p a p y
Oberwahvenbrock et al (2012)" W 778 (14:6) 183 1006(88) % —— <1930 (-2825t0-1035)
Oberwatvenbrock et al (2013)° M 82108) 16 V1404 o 62 - 3000 (-34.80t0-2520)
| Park et a (2014)% H 701 6) 1 1‘;‘;; 23'}3’ e+ 2 Not estimable
| Rebolleda et al (2011)% z 1(0) —— 14.80(-21 -7
Schneider etal (2013 H 853(133) 20 1001 (108) 34 o —_— j;f,’f,’ ((—ig-gg ::-;8953 )5)
Soufi etal (2015)* T 7; (1) - 7; 1‘;;‘3;’0 " lf;g 6‘9’ - 1470 (1807 to -11.33)
cetal (2012)% Z 787(11 : ! 5
%mndmm“ H 78.4(13.6) 87 929(9.9) 61 67 - <14.50 (-18-29 t0 -10.71) T L N 20 10
Xuet al (2016)* z 736(14.8) 35 971(11.5) 41 55 —_— 5
Total(N) 1030 1333 1000 * -20-10 (-22:76 to -17-44)
Heterogeneity: T'«23.83; '+97.35, df=17 (p<0-0001) F'=83% T T T e
Test for overall effect: 7+14.82 (p<0-0001) =20 -10 0 10 20
163 yox oac9y quece s= 185 (b<00007) =50 =10 0 10 30
Hersiodeuak: =33 93: X =91 37 Qi1 (b<0-0001} 1,834 s 20 10 (1744'2276) l.lm
1009 (1) 1030 nn Mean difference (95% C1) ——
Xnerw (5010),, s \elrtg) » 2 Weight
MPLGE 9 (50T5),, H SRS Control 2
Acern (30130 s L — ——"——_‘___; 893(-40-41to -17-45)
20613 (5072),, 1 D) Toal  Mean(sD)  Tota 289 ke
P an oty g 4(1096) 11 36% e -19.00 (-22-83to -15:
Albeecht (2007)' 7447(215) 2 :3:2(9-4) 406 11:6% = -18.80 (-21:30 to -16-30) T L N 2 O 1 7
M Bock (010" 862(162) 327; 045(107) 219 138% - -20-00 (~25-03 to -14-97)
: 7 857(19)
:u;:hr;ggom s:u(n 6 105(12) 72 97% e -31:60 (-4137t0-21-83)
sher ! R —
Qg 703034 12 1019(89) : b :: s -19:50 (-25:85 to -13:15)
Klstorner (2008)%  845(151) 32 104(92) 2 4 % —— -22:39 (-3174 t0 -13.04) 2 O 3 8 (1 7 . 9 1 = 2 2 . 8 6) p‘ m
Merle (2008)° 83.85(2412) 30 106'24:1;46) ‘:‘; 49 Not estimable ——
Pueyo (2008):*" 8446 () 25 10497( : 18.20 (-22. -14.56
Puficken (200" 842(147) 2 1027(115) 94 1.4% . 18.50 (-22.44 to -14.56)
Rachbrd(2007)  883(165) 157  102.4(11) 77 12:1% . -1410(-17:66 t0-10.54)
Sepulcre (2007)°1 o) % 923(167) 58 2 Not estimable
Slsc (2008Ir" 83921763) 40  1003(121) 24 6.7% — -1638 (-2368t0-9.08) oo Increase
Trip (2005} 687(188) 25  102.9(146) 15 42% —_— ~3420(-44.64t0-23.76) 201
Zaver (2008)° 818(193) 68 1046(103) 85 9.6% 22 @ MSON versus control
ol 956 1107 100.0% — @ MSNON versus control
:ﬂtfor hetetogeneity: 9 91, Y'a28.03, dfe11 (p=0-003) Fu6i1% L4 -20-38(-22-86 to -17.91) ) ) @ MSHONVersis MSON
estforoverall effect 241614 (p<0-0001) 3 o }
F\r\—ﬁ_\' 7 107
~50 -25 0 2% 50 h&‘: % i i %
Favours experimental Favours control § }

PRNFL  GCIPL  mRNFL INL ONPL



4th Case

.37y old woman 18 month ago
.expanding central scotoma
.Periocular pain, score 9/10
.Photo phobia

.Headaches improved with topiramate

.Visual function with 3 more attacks:
.BCVA RE 6/9.5, LE 6/24
.Normal colour vision

.Left RAPD



4th Case
PmHXx:

.Recurrent oral ulcers for 9 years

.Erythematous digital nodules & facial rash
-Musculoskeletal pain & fatigue

.Gl problems (bloating, diarrhoea, steatorrhoea)

Management in referring hospital:

-High dose IV corticosteroids repeatedly for

suspected relapsing optic neuritis
& repeat MRI



MRI

1st attack L ON 2nd-attack L ON

4th.attack L ON

m_+C repeat v




OCT

IEPD macular = 2.5% (less than the 4% required)
IEPD disc = 3% (less than the 5% required)
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4th Case

JCON 2022: not optic neuritis
-Not clinically
.Not with para-clinical tests

.Dx: acute L superior BRVO
pattern recognition on OCT

.DD: Behcet's disease
-National Behcet's Centre @Birmingham
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5th case

32 year old woman with RRMS

Natalizumab for > 10 years

Develops progressive cloudy vision in right eye
Started on corticosteroids for suspected MS-ON

MRI: no enhancement of right optic nerve, no new
lesions

Vision continues to worsen (HM)
22 days after onset seen @MEH
OCT: ...




nature

medicine

Alaccelerates diagnosis
NAD' biosynthesis and high-risk hospitalizations
Targeted microbiome therapy for thrombosis
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Stage 1: Self-supervision on retinal images Stage 2: Supervised fine-tuning for clinical tasks
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Summary

.Clinical approach to ON differential diagnosis
ICON 2022 Diagnostic Criteria
ICON 2022 Classification

b Cases: 4 not MS-ON
.3 clinical scenarios

.Outlook: Al, pattern recognition,
non-supervised learning, EUNOS 2024




Tesekkurler ederim
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