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» Bénh than kinh thi dién hinh

» Bénh than kinh thj khéng dién hinh
» Viém than kinh thi trong NMOSD
» Viém than kinh thi trong MOGAD




Téng quan bénh than kinh thij ty mién

» Viém than kinh thi tw mién cha yéu dwoc phan loai thanh hai loai:
» dién hinh (v can hodc lién quan dén MS)
» khéng dién hinh:
» khang thé aquaporin-4 (AQP4)
» glycoprotein myelin oligodendrocyte (MOG)
» CRION
» bénh Iy té bao hinh sao lién quan dén GFAP
» bénh ly than kinh thj gidc CRMP5

» viém vong mac thér) kinh tai phat yc“) can (NR) va bénh than kinh thj giac lién quan dén céac
bénh tw mién hé thong, bénh truyén nhiém hoac tiém ching

> Viéc phan biét gitta ON qﬁén hinh va khéng dién hinh Ia rat can thiét dé hiéu dwoc tién
lwong va cac bién thé diéu tri




Téng quan bénh than kinh thij ty mién

» Thir nghiém Diéu tri Viém Day Than kinh Thj gidc (ONTT) van la nén tang trong
viéc hwong dan diéu tri cap tinh viem day than kinh thi giac dién hinh, nhwng
can phai thira nhan mét s6 han ché do sw hieu biét ngay cang phat trién.

» thwe hién trwdc khi xac dinh cac dau an sinh hoc cho NMOSD va MOGAD.
» kiéu hinh ON hai bén, tai phat hoac nang da bi loai tri

» chi yéu bao gdm phu ni¥ da trang tré tudi tv Bac My




Viém than kinh thi dién hinh
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VTKT dién hinh Ia biéu hién phé bién nhat cia bénh.
Trong MS thwéng gap hon & Tay ban cau, thwéng xay ra & phu niy tré
Vé mat Iam sang, VTKT c6 thé biéu hién dwéi dang mét dot duy nhéat

Nhirng ngu¢i bi anh huéng bi suy glam thi lwc cap tinh hodc ban cép, dau
khi di chuyén mat, am diém va loan sac.

RAPD (+)
CLS:

» MRI: cdc mang hdy myelin va dé chan doan MS

» OCT: Sy méng di ctia GCC(L) => bang chirng lam sang rd rang vé ON trudc
do
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Viém day than kinh thuwéng dap rng tot voi lieu phap corticosteroid tiém
tinh mach va thuwdong tw phuc héi sau vai tuan




- Lancet Neurol. 2016 March

» Around 20-31% of CIS patients present with acute optic neuritis

» adult patients with —> more likely (than those
with acute demyelination in other CNS locations)

» Likelihood of optic neuritis being a monophasic iliness is

» + CSFOCB

» + clinically silent brain MRI lesions (with a hazard ratio [HR] of 5.1 for patients with
one to three lesions and 11.3 for patients with 10 or more lesions)

The presence of a lesion in the optic nerve should be added to the DIS criteria as an additional CNS area,

ncreasing the number of D ocation om 4 to expert consen 00% aereemen




Lancet Neurol 2018

Incorporation of the anterior visual system into the
criteria

The visual system often provides an early and eloquent
clinical sign of multiple sclerosis.” The 2016 MAGNIMS
criteria’ proposed the optic nerve as a fifth anatomical
location to fulfil MRI criteria for DIS. In the 2017
Panel deliberations, there was substantial discussion
concerning the potential advantages and disadvantages
of MRI, visual evoked potentials, and optical coherence
tomography to demonstrate optic nerve involvement
objectively and support a clinical suspicion of current or
previous optic neuritis, including changes in the
sensitivity of all three tests over time relative to the optic
neuritis event.® The MAGNIMS analysis™ showed that
adding optic nerve involvement detected by MRI or
visual evoked potentials as a fifth anatomical site led to
a [ HCENMpIOVEMEntIANSERSIENG of predicting
development of a second attack by month 36, from
0-91t00-92, bu_fromO 33 from0-26.
The analysis did  not include tical coherence
TWWhY Despite recogmsmg opnc nerve involvement
as an important feature of multiple sclerosis, the Panel
felt the data concerning the diagnostic sensitivity and
specificity of MRI, visual evoked potentials, or optical
coherence tomography to demonstrate optic nerve
lesions in patients without a clear-cut history or clinical
evidence of optic neuritis were insufficient to support
incorporation into the McDonald criteria at this time.
Studies to validate MRI, visual evoked potentials, or
optical coherence tomography in fulfilling DIS or DIT in
support of a multiple sclerosis diagnosis were identified
as a high prioritv.
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Validation of inter-eye difference thresholds in optical coherence
tomography for identification of optic neuritis in multiple sclerosis
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ABSTRACT

Objective: To examine and validate thresholds for inter-eye differences in peripapillary retinal nerve fibre
(pRNFL) and ganglion cell + inner plexiform layer (GCIPL) thicknesses for identifying unilateral optic neuritis in
MS.
Methods: In this two-centre, cross-sectional study, optical coherence tomography was performed in 340 patients
with clinically isolated syndrome (CIS) and MS. Cut-off values of inter-eye difference for identification of eyes
with a history of unilateral ON were evaluated by receiver-operating characteristics analysis.
Results: For pRNFL =5 um, sensitivity was 69% and specificity 68%, while forlGEIPENS#liih sensitivity was
-and speciﬁcitnl‘he areas under the curve (AUC) were 0.72 (95% confidence interval: 0.64 — 0.79) for
pRNFL and 0.78 (95%CI: 0.72 - 0.85) for GCIPL, indicating GCIPL as the superior model (p<0.001). When
analysing only CIS patients, GCIPL inter-eye difference =4 um also remained significant, while pRNFL inter-eye
difference did not.
Interpretations: Inter-eye differences of =4 um for GCIPL and to a lesser degree =5 um for RNFL are robust
thresholds for identifying unilateral optic nerve lesions. These thresholds could be used to demonstrate previous
symptomatic and possibly asymptomatic ON and might be included into a new version of the diagnostic criteria.




Adding the Optic Nerve in Multiple Sclerosis

Diagnostic Criteria
A Longitudinal, Prospective, Multicenter Study

» 157 patients with CIS from 5 MAGNIMS centers; 60/157 (38.2%) patients
presented with optic neuritis.

» At follow-up (mean 27.9 months, SD 14.5), 111/157 patients (70.7%) were
diagnosed with MS according to the 2017 McDonald criteria.

» The modified DIS criteria
» higher sensitivity (92.5% [with ON-MRI] vs 88.2%)
» slightly lower specificity (80.0% [with GCIPL IEA 24 pm] vs 82.2%)
» overall similar accuracy (86.6% [with ON-MRI] vs 86.5%) than 2017 DIS

Neurology® 2024;102:€207805

criteria.




areas. Having said that, and in view of the low proportion of
asymptomatic optic nerve lesions, paraclinical evaluation might
not be mandatory for all patients, provided that patients pre-
sent with typical CIS symptoms and alternative diagnoses are
excluded. With the proposed modified DIS criteria, the number
of topographies needed to fulfill DIS remains the same (2 of 5
instead of 2 of 4). As a consequence, optic nerve evaluation

might not be necessary for all patients presenting with a CIS (if
fulfillment of DIS based on brain/spinal cord MRI is achieved).




Table 2 Lesion Detection Based on CIS Topography

Patients with CIS with
optic nerve evaluation

Patients with
optic neuritis CIS

Patients with
non-optic neuritis CIS

No. of patients with optic nerve lesion on ON-MRI/total no. of patients  45/112 (40.2) 40/55 (72.7) 5/57 (8.8)
with ON-MRI information

No. of patients with IEA pRNFL 25 pm (OCT)/total no. of patients with 42/126 (33.3) 24/32 (75.0) 18/94 (19.1)
PRNFL information

No. of patients with IEA GCIPL >4 pm (OCT)/total no. of patients with 21/114 (18.4) 18/28 (64.3) 3/86 (3.5)
PRNFL information

No. of patients with abnormal VEP/total no. of patients with VEP 50/132 (37.9) 33/43 (76.7) 17/89 (19.1)

information

Patients with CIS with
brainstem evaluation

Patients with
brainstem CIS

Patients with
non-brainstem CIS

No. of patients with at least 1 infratentorial lesion on MRI/total
no. of patients

74/155 (47.7)

18/24 (75.0)

56/131 (42.7)

Patients with CIS with
spinal cord evaluation

Patients with
spinal cord CIS

Patients with
non-spinal cord CIS

No. of patients with at least 1 spinal cord lesion on MRI/total
no. of patients

77/149 (51.6)

35/46 (76.1)

42/103 (40.8)

Abbreviations: CIS = clinically isolated syndrome; IEA = intereye asymmetry; ON-MRI = optic nerve magnetic resonance imaging; OCT = optical coherence
tomography; VEP = visual evoked potentials.
Note that we are reporting the presence of at least 1 lesion in the evaluated topographies; we did not differentiate here between enhancing and non-enhancing
lesions or between symptomatic and asymptomatic lesions. Our aim was to present the frequency of optic nerve lesion detection (on MRI, OCT, or VEP) in patients
with- and without optic neuritis CIS, in comparison with brainstem and spinal cord lesion detection in patients presenting with brainstem and spinal cord CIS.




DIS 2017 A

DIS mod 1 (MRI)

DIS mod 2 (IEA pRNFL 25 pm) -

DIS mod 3 (IEA GCIPL 24 pm) -

DIS mod 4 (VEP)

DIS mod 5 (any test)

Diagnostic performance analysis

for McDonald 2017

Percentage (%)
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DIS 2017

DIS mod 1 (MRI) |,

DIS mod 2 (IEA pRNFL 25 pm) -

DIS mod 3 (IEA GCIPL 24 pm) -

DIS mod 4 (VEP) —

Diagnostic performance analysis

for new T2 lesions and/or second relapse
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Figure shows the diagnostic perfor-
mance properties of each DIS crite-
rion for (A) McDonald 2017 fulfillment
(primary outcome), and (B) presence
of new T2 lesions and/or second re-
lapse during the follow-up (secondary
outcome). DIS = dissemination in
space.




Table 1. Optic nerve lesion detection by test.

Study population

Technique for optic nerve
evaluation

Optic nerve MRI
Acute/subacute ON

e Optic neuritis represents the first manifestation of MS e I ot o RO G

Coronal fat-saturated T2 T2 lesion: 79.8%

in 25-35% of CIS patients

Different rates of optic nerve involvement have
been reported in established MS patients, based on
the sequence used, and MS disease duration
(ranging from 72.7% to 100% in eyes with prior
history of ON, and from 8.8% to 72% in
asymptomatic eyes)

Involvement of the optic nerve can be assesed by
MRI, VEP and OCT

abnormal brain MRI; median time since ON:
Sdays)

First ON episode (CIS), n=31 (80.6% with
abnormal bram MRI; median time since ON:
21days)

First ON episode (CIS), n=37 (51.4% with
abnormal brain MRI; time since ON: 7 days;
corticosteroids allowed)

First ON episode (CIS), n=92 (median time
since ON: 11.5days)

ON confirmed clinically and with VEP,
can include MS patients, n=31 (no clinical
information provided)

turbo and T1 post-Gd spin
echo (1.5T or 3.0T)

3D FLAIR, or 2D FLAIR, or
2DSTIR (1.5T)

3D transversal STIR, and
transversal T1 spin echo fat-
saturated post-Gd (1.5T)
Coronal fat-saturated T2
turbo and coronal and axial
fat-saturated T1 post-Gd
(15T or 3.0T)

2D coronal STIR FLAIR,
3D DIR sequence: 2D
coronal and multi planar
reconstruction, axial and
coronal T1 post-Gd (3.0T)

T1 Gd+ lesion: 74%
Both (T2 and T1-Gd +): 69.2%
T2 lesion: 80.6% in first MRI

T2 lesions: 65.8%
Tl Gd+ lesion: 34.1%

T2 lesion: 73.9%

T1 Gd+ lesion: 78.3%

Any (T2 and/or T1-Gd+): 83.7%
Both (T2 and T1-Gd+): 69.6%

2D STIR FLAIR: 84%
2D DIR coronal: 88%
3D DIR multiplanar: 95%

Considerable evidence supports the minimal threshold

Sartoretti MS patients with no ON history, n="95 (disease 3D sagittal DIR with coronal ~ Asymptomatic ON lesion detection: 72% in MS

Of at Ieast one Iesion in at Ieast 2 out of the 5 etal.2 gll.lral.ion.'S:.‘;.'S){f}ears);contrul group with other reconstruction (3.0T) patients; 0% in control group
topographies after including the optic nerve Riederer CISRRMS/SPMS patients, n=39 (53.8% with  3D-DIR sequence Whole cohort: 58.9%

etal.™ ON; might be acute); control group, n=17 Patients with ON history: 100%
Patients without ON history: 9.5%

T2 lesion in ON-CIS: 100%

(Brownlee W] et al. Neurology. 2018; Vidal-Jordana A
et al. Neurology. 2021; Bsteh G et al. Neurology. 2023;

London etal?®  CIS patients, n=66 (33.3% with ON; 92.4% DIS  Multiplanar 3D DIR

fulfilment) reconstruction (3.0 T) T2 lesion in non-ON-CIS: 22.7%
Vidal-Jordana A et al. Neurology. 2024. Davienetal”  MS patients, n=98 (median disease duration: 3D DIR and 3D FLAIR Whale cohort: 61.2%
11.6years); analysis conducted at an eye level (3.0T) T2 lesion in ON eyes: 82.2%

T2 lesion in non-ON eyes: 48.8%
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Viém than kinh thi knong dién hinh

» Bénh than kinh thi giac khong dién hinh c6 hinh &nh Iam sang da dang hon,
bao gom céac bénh ly than kinh thi giac khac ngoai viém va co thé xay ra trong
mot sé bénh, v&i sy khac biét vé nguyén nhan, bénh sinh, giai phau va lam
sang.

» Cac biéu hién thwo’ng ¢ ca hai bén, dugi dang viém gai thi, déi khi khéng dau
khi cir ddng mat, va xay ra & moi ltra tudi va gidi tinh.

» Bénh co thé tién trién va co thé cai thién tam thdi hodc khéng cai thién khi dap
ng vao'i liéu phap corticosteroid.

» Bao gom NMOSD, bénh than kinh thi g|ac tw mién MOGAD, bénh than kinh thi
giac viém man tinh tai phat (CRION) viém vong NECRUEN kinh tai phat v6 can
(NR) va bénh than kinh thj giac lién quan dén cac bénh tw mién hé thong,
bénh truyén nhiém hoéc tiém ching
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giac thiéu mau cuc bd trudc, bénh ly than kinh thj giac di truyen bénh ly than
kinh thi giac chen ép va bénh ly than kinh thi glac do dinh duo’ng ho&c nhiém
doc) co thé cé dién bién va biéu hién twong tw va cé thé can phai xem xét
chang trong qué trinh chan doan phan biét.




Vieém than kinh thi véi AQP-4 Ig

» Tudbi TB 40s, ni* >> nam

» VTKT / NMOSD: viém day than kinh thj giac va tly séng (viém tdy cat
ngang doc, lan rdng qua ba hodc nhiéu dét séng) co thé di kém véi cac
triéu chirng & than n&o hodc néo (hdi chirng viing sau tiy séng, hdi chirng
gian ndo, hodc cac rbi loan than ndo khac).

» Hau hét tai phat tirng con

» Tén thwong dwdng dan truyén hwéng tam tai diém khéi dau, & mirc do té
bao hach (véng mac, dwoc kiém tra bang OCT hoac séng PERG n95 va
séng phnr trén PANRERG) rat r6 rét nhwng khéng xuat hién trwéc ON, trai
ngwec voi ON trong MS

rd DY
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Vieém than kinh thi véi anti-MOG Ig

» Viém gai thi m6t bén hoac hai bén,

» VTKT do anti-MOG Ig khéi phat bang ton thwong cac oligodendrocyte va
sau do la mat myeli

» Thwdng sau khi nhiém virus hodc tiém ching, chang han nhw tiém vac-xin
vi Khuan hoac virus

» MOG-IgG: khodng 50% s0 bénh nhan mac NMOSD cé AQP4-IgG &m tinh.
Trong dich nao tuy, khang the nay thwong khong co mat nhung dwoc phat
hién trong qua trinh mac bénh.
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ONH and RNFL OU Analysis:Optic Disc Cube 200x200 0D @ @ OS

RNFL Thickness Map

» Viém than kinh thj phai
» Anti-MOG

Average GCL + IPL Thickness

Minimum GCL + IPL Thickness
BScan: 61 OS Hortzontal




Vieém than kinh thi véi anti-MOG Ig
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MOGAD thwéng cé dién bién nhe

Ton thwong nam & phia trwéc nhieu hon va anh hwéng den mét phan dai
hon cua day than kinh thi giac

Céc tdn thwong tdy séng cé xu huwéng nam & ving ngwe that lung
Diéu tri cac con cép tinh bao gdm liéu corticosteroid tiém tinh mach cao.
Liéu phap prednisolone dwdng udng dai han, trong 3 thang tré 1én,

Viéc khéng c6 cac con I@ thudc steroid trong giai doan dau pﬂa bénh cb
thé dw doan moét dién bien bénh khong tai phat 1au dai va két qua twong
doi kha quan.




Diagnostic Performance of Adding the Optic Nerve
Region Assessed by Optical Coherence Tomography to
the Diagnostic Criteria for Multiple Sclerosis

Neurology® 2023;101:e784-e793

» Adding the optic nerve as a fifth region
o increasing accuracy (DIS + OCT 81.2% vs DIS 65.6%)
o increasing sensitivity (DIS + OCT 84.2% vs DIS 77.9%)
o without lowering specificity (DIS + OCT 52.2% vs DIS 52.2%)

o Involvement of the optic nerve was defined as abnormal interocular
asymmetry in retinal thickness in either GCIPL (cut-off value 24 ym) or
PRNFL (cut-off value 25 pm).




