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A Diagnosis of optic neuritis

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

v

h

v

(a) Subacute monocular loss of
vision, dyschromatopsia, pain
wnrsening on eye movements,
RAPD + 1 paraclinical test

(b) Like (a) without pain +
2 paraclinical tests

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

(d) Clinically seen in acute
phase, with features of (a), (b),
or (c), with fundus examination
consistent with optic neuritis
classical disease course and no
available paraclinical tests

(e) Retrospective typical history
+ paraclinical test(s)

(f) Loss of vision with features
from panel 3 being present
that suggest alternative
pathology and paraclinical
tests showing alternative
pathology

v

v

v

Definite optic neuritis

Possible optic neuritis

Not optic neuritis
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Diagnostic et classification de la nd

A Diagnostic de la névrite

optique

Diagnostic basé sur I'évaluation clinique et tests paracliniques (Panel 1)

[

]

]

(a) Perte de vision monoculaire
subaigué, dyschromatopsie,
aggravation de la douleur aux
mouvements oculaires, DPAR +
1 test paraclinique

(b) Comme (a) sans douleur +
2 paracliniques tests
(¢) Comme (a) ou (b) mais bi-
noculaire (DPAR peu fiable) +
IRM et un autre test paraclinal

(d) Vu cliniquement en phase
aigué, avec les caractéristiques
de (a)-(c) examen du fond d’ceil
compatible avee ON évolution
classique de la maladie pas de
test(s) paraclinique(s)

(e) Histoire typique
rétrospective + paraclinique
test(s)

(F) Perte de vision avec présence
de caractéristiques de Panel 3
suggérant une pathologie alter-
native et des tests paracliniques
montrant une pathologie alter-
native

{

]

]

Névrite optique certain

Névrite optique possible

‘ ‘ Pas de névrite optique

B Classification de la névrite optique

Dichotomisation ni
guide direction gé:

Névrite optique

Autoimmune
(abituellement récurrent)

Infectieuse et systémique
(habituellement monophasique)

au 2
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B Classification of optic neuritis

Level 1 dichotomisation to
guide general management

Optic neuritis

Autoimmune
(usually relapsing)

Level 2
consensus
opinion

4 04

Infectious or systemic
{usually monophasic)

-

-

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




Panel 1: Diagnostic criteria for optic neuritis

Clinical criteria

» A: Monocular, subacute loss of vision associated with orbital pain wersening 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 um or in the pRNFL of >5% or >5 jim within 3 month
onset. =

« MRI: Contrast enhancement of the symptomatic optic nerve and sheathr 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) and two 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
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A Diagnosis of optic neuritis

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

N

A

v

< = A: Monocular, subacute loss of vision associated with orbital pain worsening ot

< vision, dyschromatopsia, pain

(b) Like (a) without pain +
2 paraclinical tests

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

/lmacute monocular @\
worsening on eye movements, >
D + 1 paraclinical test

(d) Clinically seen in acute
phase, with features of (a), (b),
or (c), with fundus examination
consistent with optic neuritis
classical disease course and no
available paraclinical tests

(e) Retrospective typical history
+ paraclinical test(s)

(f) Loss of vision with features
from panel 3 being present
that suggest alternative
pathology and paraclinical
tests showing alternative
pathology

T

v

v

< Definite optic neuritis
N

N

Possible optic neuritis

Not optic neuritis

~—

A
——

Panel 1: Diagnostic criteria for optic neuritis

eye movements, reduced contrast and colour vision, and relative afferent pupillas

it
«  B: Painless witr =
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

rast enhancement of the symptomatic optic nerve and sheaths acutely

al (looking brighter) increase within 3 months.
Biomarker: AQP4, MOG, or B antibody seropositive, or intrathecal CSF IgG
(oligoclonal bands).

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

A of the clinical and linical.criteria
+_(A) and one paraclinical test
S(MT — Cdidhe Lol

+ (©)andtwo different paraclinical tests of which one is MRI

B Classification of optic neuritis

Level 1 dichotomisation to
guide general management

v

v

Autoimmune Infectious or systemic
(usually relapsing) (usually monophasic)
Level2

consensus

opinion v ¢ ¢
AQP4-ON Infectious optic neuritis Systemic disorders (panel 4)
CRMP5-ON Post-infectious optic neuritis

Post-vaccination optic neuritis

q_ms-oN (panel 4)
RION
CRION

? A

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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A Diagnosis of optic neuritis

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

-

A

B

(a) Subacute monocular loss of
vision, dyschromatopsia, pain
worsening on eye movements,
RAPD + 1 paraclinical test

araclinical tests

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

(d) Clinically seen in acute
phase, with features of (a), (b),
or (c), with fundus examination
consistent with optic neuritis
classical disease course and no
available paraclinical tests

(e) Retrospective typical history
+ paraclinical test(s)

(f) Loss of vision with features
from panel 3 being present
that suggest alternative
pathology and paraclinical
tests showing alternative
pathology

/#\

v

+

@ite optic neuritis

2|

Possible optic neuritis

‘ | Not optic neuritis

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

—

|l
&_B: Painless with all other features of (A).

- CBinocotar o

Paraclinical criteria
+ OCT: Corresponding optic disc swelling acutely or an inter-eye difference in the

mMGCIPL of >4% or >4 pm or in the pRNFL of >5% or >5 um within 3 months after

on;

RI: Contrast enhancement of the symptomatic optic nerve and sheaths ac ran

< intrinsic signal (looking brighter) increase within 3 months.

- Biomarker: AQP4, MOG, or CRMPS5 antibody seropositive, or intrathecal CSF Igt

al bands).

Application of the clinical and parachinical criteria
Definite optic neuritis

B) and two paraclinical tests of different modality
(C)HF o

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

=

B dlassification of optic neuritis

Level 1 dichotomisation to
guide general management

Autoimmune
(usually relapsing)

Level 2
consensus
opinion

13

Infectious or systemic
(usvally monophasic)

+

v

ICrara-onD)

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

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

(appendix pp 23-25)
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Topcon RE pRNFL 57 um

3D Disc Report w/ Topography

Triton plus (Ver.10.16) Print Data‘r’ TOPCON
D Ethnicity Technician :
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Fixation : OD(R) Disc
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I OD(R) | TopQ Image Quality: . 74 mode: Fine(20.7)
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Color pho h

Thickness Map RNFL

SuperPixel-200
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Disc T
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3D Disc Report w/ Topography Triton plus (Ver.10.16) Print Date : G # TOPCOI
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Age 164 Scan:3D(6.0 x6.0mm - 512 x 256)

| OS(L) I TopQ Image Quall

Capture Date:
Color photo
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IEPD: mGCL 62%

«pRNFL 28-32%

A Diagnosis of optic neuritis

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

v

r

v

(a) Subacute monocular loss of
vision, dyschromatopsia, pain
warsening on eye movements,
RAPD + 1 paraclinical test

(b) Like (a) without pain +
2 paraclinical

(¢) Like (a) or (b) but binocular

< (RAPD unreliable) + MRl and
Qather paraclinical test /

(d) Clinically seen in acute
phase, with features of (a), (b),
or (c), with fundus examination
consistent with optic neuritis
classical disease course and no
available paraclinical tests

(e) Retrospective typical history
+ paraclinical test(s)

(F) Loss of vision with features
from panel 3 being present
that suggest alternative
pathology and paraclinical
tests showing alternative
pathology

o
< mMGCIPL of >4% or >4 um or in the pRNFL of >5% or >5 um within 3 months afte

(0 and two different paraclinical tests of which one is MRI

v

v

Qﬁnite optic neuritis

Possible optic neuri

‘ | Not optic neuritis

Panel 1: Diagnostic criteria for optic neuritis.

+ 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:Paiglesswithall ‘
Grresponding optic disc swelling acutely or an inter-eye differem

o
Binocular loss of vision with all features of (A) or (B)

onset——— . S
< MR vent of the syn ic optic nerve and sheathsaet an
ic signal (looking brighter) increase within 3 months

2 Tathecal CSF IgG
(oligoclonal bands)

Application of the clinical and paradlinical criteria

Definite optic neuritis
- (A)and one paraclinical test

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

B classification of optic neuritis

Level 1 dichotomisation to
guide general management

Autoimmune
(usually relapsing)

Level 2
consensus
opinion

v

Infectious or systemic
(usually monaphasic)

+

’

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

RION
CRION

(panel

Infectious optic neuritis
Pasi.i 5 5

< Post-vaccination optic neuriti

Systemic disorders (panel 4)

f

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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Systemic
disease

Brain comparment

(intradural which includes the CSF) m m

*
MOGAD
g
[ o | SYBY 51

* meeting published diagnostic criteria
v

Post-infectious ON . ;
. Post-vaccination ON Manaphasic /
The orbital compartment

(Extradural and dural which includes
optic nerve and surrounding tissue) W

I Autoimmune ON IH Relapses antibody

Clinical spectrum
(in absence of antibody)

¢/ spontaneous recovery
; and relapse

Recovery with immune suppression,
relapse on withdrawal

Progressive course

Anterior ON
paraneoplastic
antibody

Prelaminar
oN
CRMP5-ON
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PPON
Primary progressive optic neuritis. Diagnosis requires

progressive atrophy or progressive visual loss, or both for
>12 months. Diagnosis of PPON is based on time and applies to
all subforms of ON that present with a progressive rather then

a relapsing disease course.
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A Diagnosis of optic neuritis

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

e

b

¥

(a) Subacute monocular loss o
vision, dyschromatopsia, pain
worsening on eye movements,
D + 1 paraclinical test

(b) Like (a) without pain +
2 paraclinical tests

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

(d) Clinically seen in acute
phase, with features of (a), (b),
or (c), with fundus examination
consistent with optic neuritis
classical disease course and no
available paraclinical tests

(e) Retrospective typical history
+ paraclinical test(s)

(f) Loss of vision with features
from panel 3 being present
that suggest alternative
pathology and paraclinical
tests showing alternative
pathology

(

. A——
P~ N
Definite optic neuritis
S — |

v

v

Possible optic neuri

| | Not optic neuritis

Panel 1: Diagnostic criteria for optic neuritis

Clinical criteria
=R Monocular, subacute loss of vision associated with orbital pain worsent
reduced contrast and colour vision, and relatj:

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 bri i nths.

Tmarker: AQP4, MOG, or CRMPS5 antibody seropositive, or intrathecal
-

Application of the clinical and paraclinical criteria

Dofat
one paradlinical test
- (B)and two parachinical ests of AMTETent modanty

+ (©) 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

B dlassification of optic neuritis

Level 1 dichotomisation to
guide general management

v

Autoimmune
(usually relapsing)

¥

Infectious or systemic
(usually menophasic)

SION
RION
CRION

Level 2
consensus
opinion « ¢ ¢
AQP4-ON Infectious optic neuritis Systemic disorders (panel 4)

Post-infectious optic neuritis
Post-vaccination optic neuritis
(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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Table 2 Intereye Percentage and Absolute Differences

HCs MOG-ON
Subjects [N] 33 33
Subjects with unilateral ON [N (%)] 20 (61)
Subjects with bilateral ON [N (%)] 13 (39)
Eyes [N] 66 66
Age [y, mean (SD)] 34 (1) 39 (15)
Sex [m, N (%)] 16 (48.5) 16 (48.5)
Time since ON [y, mean (SD)] 3(4)
PRNFL [pm, mean (SD)] 95.98 (7.91) 71.03 (24.35)
mGCIP [pm, mean (SD)] 86.48 (9.64) 67.32 (19.46)
IEAD pRNFL [pm, mean (SD)] 2.70 (2.49) 23.75 (17.50)
IEPD pRNFL [%, mean (SD)] 2.77 (2.61) 25.90 (16.85)
IEAD mGCIP [pm, mean (SD)] 2.61(2.70) 20.60 (13.10)

IEPD mGCIP [%, mean (SD)]

2.92 (2.88)

24.94 (14.52)

t p Value

MOG-ON (all subjects) vs HCs

pRNFL IEAD [pm] -6.739 <0.001

PRNFL IEPD [%] -7.678 <0.001

mGCIP IEAD [um] -6.760 <0.001

mGCIP |IEPD [%] -7.473 <0.001
MOG-ON (unilateral) vs HC

PRNFL IEAD [pm] -7.796 <0.001

pPRNFL IEPD [%] -8.642 <0.001

mGCIP IEAD [um] -8.429 <0.001

mGCIP IEPD [%] -8.213 <0.001
MOG-ON (bilateral) vs HC

PRNFL IEAD [pm] -2.499 0.028

PRNFL IEPD [%] -3.118 0.009

mGCIP |IEAD [pm] -2.389 0.043

mGCIP |EPD [%] -2.886 0.020
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Figure 4 Diagnostic Sensitivity and Specificity of IED in Bilateral MOG-ON
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Table 3 Diagnostic Sensitivity and Specificity of [ED in MOG-ON

AUC 95% ClI Specificity (%)  Sensitivity (%)  Positive predictive value  Negative predictive value

MOG-ON vs HCs

pRNFL IEAD 0.89 0.80-0.98 79 84 0.80 0.83

pRNFL IEPD 0.93 0.86-1.0 82 84 0.82 0.84

mGCIP IEAD 0.92 0.83-1.0 82 88 0.83 0.87

mGCIP IEPD 0.94 0.86-1.0 82 92 0.84 0.91
MOG-ON (unilateral) vs HC

pRNFL IEAD 0.99 0.98-1.0 79 =99 0.74 0.99

pPRNFL IEPD =0.99 0.98-1.0 82 =99 0.77 0.99

mGCIP IEAD 0.99 0.98-1.0 82 =99 0.77 0.99

mGCIP IEPD 0.99 0.98-1.0 82 =99 0.77 0.99
MOG-ON (bilateral) vs HC

PRNFL IEAD 0.73 0.53-0.93 79 62 0.53 0.84

pRNFL IEPD 0.83 0.67-0.98 82 62 0.57 0.84

mGCIP IEAD 0.79 0.58-1.0 82 67 0.59 0.86

mGCIP IEPD 0.84 0.63-1.0 82 78 0.63 0.90
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Table 1 Demographic overview

HC NMOSD-NON NMOSD-ON
Subjects (n) 62 45 28
Eyes (n) 124 90 56
Patients with a disease duration <10years (n) 43 21
Patients with ON as first manifestation (n) . . 17
Age (year, mean+5D) 37.7+10.2 39.0+10.4 38.8+12.1
Sex (male, n (%)) 20 (32) 2(4) 3(11)
Time since ON (year, median (min—max)) . 2.8 (0.7-19.5)
Time since onset (year, mean=SD) 3.8+4.0 6.5+5.6

Results The discriminative power was high for
NMOSD-ON versus HC for IEAD (pRNFL: AUC 0.95,
specificity 82%, sensitivity 86%; GCIPL: AUC 0.93,
specificity 98%, sensitivity 75%) and IEPD (pRNFL:
AUC 0.96, specificity 87%, sensitivity 89%; GCIPL:
AUC 0.94, specificity 96%, sensitivity 82%). The
discriminative power was high/moderate for NMOSD-
ON versus NMOSD-NON for I[EAD (pRNFL: AUC 0.92,
specificity 77%, sensitivity 86%; GCIP: AUC 0.87,
specificity 85%, sensitivity 75%) and for IEPD (pRNFL:

= OCT parameters of novel diagnostic ON criteria
are applicable in AQP4+NMOSD.

AUC 0.94, specificity 82%, sensitivity 89%; GCIP: AUC
0.88, specificity 82%, sensitivity 82%).

Conclusions Results support the validation of the IED
metrics as OCT parameters of the novel diagnostic ON
criteria in AQP4+-NMOSD.
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