Tirkive
@ COCUK NOROLOJISI
Demedi

Pediatrik Noroimmunolojik

§ Y ULUSAL
. o i 2 ﬁggcj{misi LN

g o Wil ’ e £

P : o KONGRESI T
Hastaliklarda Biobelirtecler | "

L 29 Nisan - 3 Mayis 2026 L

k \4 Concorde Lusury Resort & Convention & Spa-KKTC I NY =

P ,..(‘ 2 3 ‘,"‘u B

Dr. Edibe Pembegiil Yildiz
Istanbul Tip Fakiiltesi
Cocuk Noroloji Bilim Dah
30.04.2026




Pediatrik Noroimmunolojik Hastaliklar

Sinir sistemindeki inflamatuar yanitlarla karakterize edilen, heterojen
bir grup hastalig1 kapsar.

@ Erken taninmasi
@ Hastalik yonetimi
@ Tedaviye yanitin degerlendirilmesini
@ Prognoz dngoriisiinii saglayacak
dogru secilmis biyobelirteclere ihtiya¢ vardir



Oligoklonal Band

Klinik uygulamada en yaygin kullanilan molekiiler

biyobelirteg

Intratekal antikor sentezi varligini giivenilir sekilde gdsterir

Serum ve BOS orneklerinde IgG tiretimini karsilastirir

* IgM veya IgA OKB testleri:

Standartize degillerdir ve klinikte sik kullanilmazlar

Kalitatif bir yontem
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Journal of Neurology (2025) 272:211
https://dol.0rg/10.1007/500415-025-12907-6

REVIEW
CSF biomarkers of B-cell activation in multiple sclerosis: a clinical
perspective

Elena Di Sabatino' - Diana Ferraro® - Lorenzo Gaetani' - Edoardo Emiliane' - Lucilla Parnetti’ -
Massimiliano Di Filippo'

®
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METODOLOJI
Odaklama (IEF) + IgG immun

art, teknik olarak zor
spesivite-sensivite

1 pH yiiklerine gore ayirir.

armi 0zgiin olarak gorsellestirir.

| Elektroforezi (yanlis negatiflik sik)
ektroforez (hizli sonug, diisiik spesifite)



Oligoklonal Band

e Tip 1 patern: BOS ve serumda OKB yoktur
(Intratekal IgG sentezi yok, normal patern)

*Tip 2 patern: Sadece BOS‘ta OKB’ler vardir
(intratekal IgG sentezi var)

*Tip 3 patern: Sadece BOS’a ait OKB'lerin yanisira BOS
ve serumda ayni bantlar vardir (intratekal IgG sentezi var)

*Tip 4 patern: BOS ve serumda ayn1t OKB’ler vardir
(intratekal IgG sentezi yok)

*Tip 5 patern: BOS ve serumda monoklonal bantlar var
(intratekal IgG sentezi yok, monoklonal gammopati)
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Oligoklonal Band- klinik onem

» Multipl skleroz > %90 NMOSB < %25

Review > EBioMedicine. 2025 Oct:120:105905. doi: 10.1016/j.ebiom.2025.105905.
Epub 2025 Sep 17.

Positive cerebrospinal fluid in the 2024 McDonald
criteria for multiple sclerosis

> MS - 2017 McDonald kriterleri --- TANISAL @&
> Klinik ve radyolojik --- PROGNOZ @)

MOGAD ~ %10

¢ Parmak 1zi1? Bazi ¢alismalar natalizumab / kladribin gibi heDMT ’lerle kaybolabilir

“* Yiksek BOS NfL ve OKB varhgi;

KIS ve RIS ---- MS gelisim riski (bagimsiz risk fakt)

Ataklar arasi kisa stire
Erken relaps

Erken ve yiiksek engellilik orani (Iezyon yiikii ile beraber)

> Mult Scler. 2025 Jun;31(7):771-781. doi: 10.1177/13524585251332115. Epub 2025 May 30.

Radiologically isolated syndrome: How could we
accurately diagnose a subclinical period of multiple
sclerosis?

Multicenter Study > Brain. 2018 Apr 1;141(4):1085-1083. doi: 10.1093/brainfawy021.

Neurofilament light chain and oligoclonal bands are
prognostic biomarkers in radiologically isolated
syndrome

> Mult Scler Relat Disord. 2026 Feb:106:106893. doi: 10.1016/j.msard.2025.106893.
Epub 2025 Nov 30.

Significance and stability of cerebrospinal fluid
oligoclonal band patterns in multiple sclerosis

V Swane 1, M Magyari 2, H Hejsgaard Chow ', Peh Jensen !, P S Sarensen 3,
H B Sendergaard ', F Sellebjerg 4




Significance and stability of cerebrospinal fluid
oligoclonal band patterns in multiple sclerosis

. Oligoklonal Band- klinik onem

Negatif OKB, MS’1 dislamaz;
Pozitif OKB --- Negatif OKB @ CELISKILI SONUCLAR
Erken baslangi¢ (~3.8 yas)
EDSS puani > 3.0'a ulagma riski iki kat daha yiiksek (Tintore M, Brain2015)
Daha sik bilissel bozukluk, hafiza sorunlari1 (Gaetani L, Neural Regen Res2021)

OKB (-) mutlaka daha olumlu bir hastalik seyrini1 garanti etmez (Siritho S, J Neurol Sci2009)

OKB'lerin gelecekteki hastalik aktivitesi veya siddetini degil, hastalik varligin1 yansitir
(Kiirtiincii M, Mult Scl Relat Dis.2026)

NMOSB ve MOGAD’da OKB pozitifliginin prognoz ile 1liskisi net degil



Oligoklonal Band- ayirict tani

1. Sistemik inflamatuar/otoimmiin hast. oo e e et el e e
o Neurosarcoidosis A1 AIype 2/3—unpaired  Normal Unpaired Paired Monoclonal
Norolupus (%42-65) W
61 _
SJ Ogren Sendromu (%2 5) SLE with CNS involvement 19 42
CNS vasculitis 17 235
Norobehget sendromu (%10-56) e 7 e e
Norosarkoidoz (%3-40) nawnat 8
:;t;::mune encephalitides . -
196 >50
2. Otoimmiin ensefalitler . 7
.

Anti-NMDAR ensefaliti (%35-79) s I
LGI1 (%5-19) o s I

CASPR2 (%23-32) - - B
GABA-A ve B (%23-50) o : .

Ant1 GAD ensefaliti (>%50) o > B
GFAP astrositopatisi (%54-77)



Oligoklonal Band- ayirict tant

3. MSS enfeksiyonlari
Noroborelyozis (~ %80)
Norosfiliz (%90-100)
SSPE (%90-100)

4. Neuromuskular-motor noron
AIDP (%40)
ALS (%4-10)

S.Diger
MSS hematolojik maligniteler (%53)

Review

> Pract Neurol. 2024 Sep 13;24(5):400-406. doi: 10.1136/pn-2023-003814.

Oligoclonal bands

Mark D Willis 1, Karim L Kreft 2, Bethan Dancey 3

n= Positive OCBs (%) Type 1 (%) Type 2 Type 3 Type 4 Type 5
Type 2/3—unpaired  Normal Unpaired Paired Monoclonal

CNS infections
Neuroborreliosis 10 _ :
COVID-19 and neurological involvement 103 _ 40.8 _ 56.3 _ :
Chronic meningitis 14 14 ‘
Epilepsy/seizures
Epileptic seizure 264 _ 45.1 _ 455 _ ‘
Status epilepticus—non-infective 39 10 ‘
Neuromuscular
Peripheral neuropathy 310 436 494 ‘
Muscular diseases* 77 - 46.8 52 |
ALS 457 10 28 60 |
Motor neuron disease 147 _ 503 _ 38.8 _ ‘
AIDP 47 404 . ' |

33 ‘
Neurodegenerative
Movement disorders total 140 12.1 443 — 40 _ ‘
Idiopathic Parkinson’s disease 41 _ ‘
Atypical Parkinson’s disease 25 12 |
Spinocerebellar syndrome 25 16 :
Choreatic movement disorder 11 18.2 |
Alzheimer's disease 516 21 _ 67 _ :

&

Dementia

17

385

|II




[¢G Indeksi

e Intratekal IgG iiretiminin kantitatif 6lciisii
* OKB’lardan daha az tanisal hassasiyete sahiptir
* KBB hasar1 varliginda yanlis pozitif sonuclara daha yatkindir
1gG index = BOS/serum IgG
BOS/serum albumin

 Anlamh yuksek deger > 0.7



METODOLOJI
i/Turbidimetri
dart yontemdir

gruluk, hizli sonug

ulanabilir
nsantrasyonlarda diliisyon gerekir.

ktroforez
ktroforezi ile birlikte albumin/IgG orani



IeG Indeksi- klinik 6nem

* MS tanisi i¢in %89 ozgulligu vardir ( Mejdoub et al, 2019 ).

* OKB pozitif hastalarin yaklasik % 75'ini tespit ettig1 gosterilmis (Freedman
MS, Arch Neurol. 2005) *Diistik tanisal dogruluk

* Prognostik etki
yuksek seviyeler daha kot klinik seyir ve

rogresif MS’e ilerleme riskinin artmasi (izquierdo G, Acta Neurol Scand. 2002)
PrOg

serebral gr1 madde atrofisinin siddeti ile 1ligkilidir (Seraji N, Neuroimaging. 2017)



[¢G Indeksi- ayiric tani

IgG indeksi > 0.7
* NMOSB (%20-30)
* MOGAD (%10-30) * Norosarkoidoz (%30-50)
» Meningoensefalitler * Norobehget sendromu (~%30)

* Norolupus (~%20)

* Otoimmiin ensefalitler (%20-50)
anti-NMDAR ensefaliti



Kappa Serbest Hafif Zincir
(Kappa Free Light Chains-KFLC)
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K-FLC

@ Intratekal immiin aktivasyon gostergesi
intratekal B hiicre aktivasyonu sonucu olusan

serbest Ig hafif zinciridir

K-FLC = intratekal immiinoglobulin sentezinin

kantitatif gostergesi

CSF KFLC x serum Albumin

KFLC index = .
serum KFLC x CSF Albumin

Antigen binding sites

Disulfide
bonds

Fc

F(ab) /
Epitopes

Serum FLC analysis
(Freelite®)
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BOS intratekal k-FLC fraksiyonunun belirlenmesi, IgG indeksi ve IgG OCB'nin bazi sinirlamalarinin tistesinden gelebilir.

K-FLC indeksi intratekal IgG yani sira IgA ve/veya IgM sentezi durumlarinda da yiikselir.

K-FLC indeksi yaklasik 1 ile 500 arasinda bir aralig1 kapsayan metrik bir sonug verir, yani nicel bir parametredir,



METODOLOJI
rbidimetri

e sahiptir,

yonlarda yalanci negatif sonug verebilir

suktiir

forez
ile ek bilgi saglar




Kappa Serbest Hafif Zincir — Klinik onemi
(Kappa Free Light Chains- k-FLC)

Tam
e 32 calisma analiz edilmis
* CIS/MS hastas1:3322, kontrol grubu: 5849

* k-FLC indeksinin tanisal dogrulugunu ele almistar.

MULTIPLE
SCLEROSIS | MSJ

JOURNAL
Review
Cerebrospinal fluid kappa free light chains for

the diagnosis of multiple sclerosis: A systematic
review and meta-analysis

Harald Hegen, Janette Walde( "), Klaus Berek{"), Georgina Arrambide{ "),
Sharmilee Gnanapavan( -}, Batia Kaplan, Michael Khalil'*), Ruba Saadeh,
Charlotte Teunissen{:), Hayrettin Tumani, Luisa M Villar, Maria Alice V Willrich,
Henrik Zetterberg and Florian Deisenhammer

* Tim calismalar, kontrollere kiyasla CIS/MS hastalarinda xk-FLC indeksinin

anlaml1 derecede yiiksek oldugunu bildirmistir.

Duyarlilik (%)  Ozgiilliik (%)
K-FLC index 52-100 (%88) 69—-100 (%89)
OCB 37-100 (%85) 74-100 (%92)

Diagnostic Performance Comparison

801

Percentage (%)
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ntage (%)

K-FLC- Klinik onemi

Diagnostic Performance Comparison

80 +

K-FLC 5ens K-FLC Spec OCB Sens QCB 5Spec

MS icin anlamh esik deger
k-FLC index>6.1

MS siiphesi olan ve OKB negatif veya tek bir BOS
IgG bandi olan hastalarda 6zellikle yararli olabilir.

Yuksek bir k-indeksi (= 5,8—6.4)
OKB negatif MS'l1 bireylerin %25-54"linde
Tek bir BOS IgG bandi olan bireylerin %38-43"linde



k-FLC index

Kappa Serbest Hafif Zincir — Klinik onemi

500 —
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200 —

100 —

Hastahik aktivitesi - Prognoz

p =0.007

CIS/RIS klinikMS'ye Doniisen Hastalarda

Artmis x-FLC Indeksi
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| May 28, 2021 W) Check for updates
Kappa-Free Light Chains in CSF Predict Early
Multiple Sclerosis Disease Activity

July 2021 issue » 8 (4) el

K-FLC index < 100

Toplam 88 hasta (%68 kadin)
Ortalama yas: 33 £ 10 yil
38 hasta (%43) ikinci klinik atak

K-FLC indeksi >100 olan hastalarda:
12 ay icinde 2. atak riski 2 kat
24 ay icinde 2. atak riski 4 kat

10 20 30 40
Time to second clinical attack (months)

4 Y1l I¢inde Klinik Olarak
Kesin MS Olasiligi

»  Ortalama ikinci ataga kadar gecen siire:
Yiiksek k-FLC: 11 ay
Diisiik x-FLC: 36 ay



RESEARCH ARTICLE

Kappa Free Light Chain Biomarkers Are Efficient for
the Diagnosis of Multiple Sclerosis
A Large Multicenter Cohort Study

Michael Levraut, MD, Sabine Laurent-Chabalier, PhD, Xavier Ayrignac, MD, PhD, Keévin Bigaut, MD,
Manon Rival, MD, Sanae Squalli, MD, Hélene Zéphir, MD, PhD, Tifanie Alberto, MD, Jean-David Pekar, MD,
lonathan Ciron. MD. Damien Biotti. MD. Benedicte Puissant-Lubrano. PharmD. PhD.

CSF x-FLC (mg/L)
K-FLC Index

OCB

Intratekal Ig sentezi

Tanisal anlam

Multipl Skleroz
11 (genelde >1 mg/L)

> 5.9-6.0

%85-95 pozitif
Belirgin
Giglu destekleyici

NMOSD
Normal / hafif ]
Genelde <5
Genelde negatif
Minimal / yok

Ayirict tanida 6nemli

Correspondence

michael levraut@gmail.com

MOGAD
Normal / hafif 7
Genelde <4-5
Genelde negatif
Minimal

Ayirict tanida onemli



K_FLC_index

Kappa Serbest Hafif Zincir — Klinik onemi- Ayirict Tani

> J Neuroimmunol. 2020 Feb 15:339:577122. doi: 10.1016/j.jneuroim.2019.577122.

Epub 2019 Dec 3.

Kappa free light chains index in the differential
diagnosis of Multiple Sclerosis from Neuromyelitis
optica spectrum disorders and other immune-
mediated central nervous system disorders

P Cavalla 7, P Caropreso 2, S Limoncelli 2, C Bosa 3, M B Pasanisi 3, V Schillaci ¥, A Alteno 3,
G Costantini 3, M T Giordana 3, G Mengozzi 2, M Vercellino 3

Affiliations + expand
PMID: 31837636 DOI: 10.1016/j.jneuroim.2019.577122 %
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K-FLC index

The K-FLC index can accurately diagnose MS patients, with a sensitivity
and specificity comparable to the detection of CSF OBs. As a quantitative

MS (140 hastak 90.897 + 134.198

NMOSD (8 hasta) : 17.992 = 15.103

Diger bagisiklik sistemi kaynakli MSS hasti (32 hasta) : 12.568
+ 24.440

PSS bozukluklar1 (37 hasta) : 2.479 + 1.565

Non-immiinolojik MSS bozukluklar1 (156 hasta) : 4.041 = 7.748

B variable, the K-FLC index appears to be superior to CSF OBs in
discriminating MS from other CNS inflammatory disorders: while a degree
° of overlap in the K-FLC index exists between MS and other CNS
- inflammatory disorders, highest K-FLC index values (> 100) are observed
only in MS and are therefore strongly predictive of MS in the appropriate
clinical setting.
o
B )
8 @D o *
8 :
= am@m:n s & a& “ﬂ@“’
]
immun CNS disord MS NMOSD non immune-mediated PNS disord

Diagnosis



Kappa Serbest Hafif Zincir — Klinik onemi- Aywrict Tant

Kappa-FLC index (log scale)
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Disease group

Cinsiyet: kadin, n (%)

OCB: n (%)

Serum KFLC, mg/L,

medyan (IQR)

BOS KFLC, mg/L,

medyan (IQR)

KFLC Endeksi,

medyan (IQR)
Medyan

Range

MOGAD (N = 140)
69 (49.3)
16 (11.4)
12.21 (9.02-16.91)

0,14 (0,14-0,30)

0,60 (0,33-2,09)

0,05-114,76

Multicenter Study > Neurology. 2026 Apr 28;106(8):e214806.
doi: 10.1212/WNL.0000000000214806. Epub 2026 Apr 1.

Diagnostic Value of the Kappa Free Light Chain Index
to Distinguish MOGAD, NMOSD, and MS

Apolline Tournier , Antoine Gavoille ' 2 3, Julie Pique * 4, Michael Levraut 5 €,

Eléonore Micoud 7, Elisabeth Maillart &, Bertrand Audoin @, Sarah Demortiere

Clemence Boutiere 2, Xavier Ayrignac 1, José Boucraut ', Alexandre Jentzer 12,

Jonathan Ciron 13, Chloe Bost 4, Nicolas Collongues '®, Romain Deschamps '€, Mikael Cohen &,
Barbara Seitz-Polski 17, Eric Thouvenot '8, Sanae Squalli 1, Denis Maréchal 20,

Pierre Branger 2, Guido Ahle 22, Helene Zephir 23, Sandra Vukusic ! 4, Frederic Klapczynski 24,
David Axel Laplaud 28, Claire Giannesini 28, Nicolas Mélé 27, Thomas Drouet 28,

Delphine Sterlin 22 30, Romain Marignier 1 4

NMOSD (N = 37)
31 (83.8)

14 (37.8)

16.76 (12.10-25.94)

MS (N = 126)

100 (79.4)

118 (93.7)

17.20 (14.30-21.76)

0,83 (0,45-4,31) 3,91 (1,41-10,02)

8.85 (3.04-16.78) 49.90 (16.31-113.39)

0,07-42,76 0.41-463.64



K-FLC indeksi ve

K-FLC intratekal fraksiyonu

Intrathecal synthesis
80%

60 40 20

Barrier impairment

<

Q
B 5 Alb
* 10
_i_'-iﬂ'l'!'l T ] v T rl-IWT'—I
2 5 10 20 50 100

Reibergram areas:

1. There is no intrathecal synthesis

2. Impairment of barrier with no intrathecal synthesis
3. Intrathecal synthesis without barrier impairment
4. Intrathecal synthesis with barrier impairment

5. No biological significance (analytical error)

[ restarcaxnic | Fr—
Kappa Free Light Chain Biomarkers Are Efficient
for the Diagnosis of Multiple Sclerosis

A Large Multicenter Cohort Study

* K-FLC IF: Bunun daha ileri yorumu; gercek

intratekal sentez yiizdesini tahmin etmeye calisir

 k-FLC IF’nin %67’nin iizerinde olmasi, MS lehine

anlamli intratekal B-hiicre aktivitesi

K-FVL(; ¥ Klinik Yorum Olas1 Anlam
Degeri
: : Bulgular pasif serum gegisi ile

< 0% Intratekal KFLC sentezi yok 1l
aciklanabilir

0-30% Distik diizey intratekal sentez Nopsp esifik / hafif intratekal immdin
aktivite

30-67%  Orta diizey intratekal sentez Inﬂa'm.atlfvall M.SS hastaligi olabilir, ancak
MS i¢in 6zgulliik sinirh

=>67% Belirgin intratekal KFLC sentezi MS lehine giiclii biyobelirteg

>80-90% Cok yiiksek intratekal sentez Aktif / belirgin intratekal B-hiicre yaniti,

MS’de sik



Review > Lancet Reg Health Eur. 2024 Aug 22:44:101009. doi: 10.1016/j.lanepe.2024.101009.

eCollection 2024 Sep.
Fluid biomarkers in multiple sclerosis: from current
to future applications

Massimiliano Di Filippo 1, Lorenzo Gaetani 7, Diego Centonze 2 3, Harald Hegen 4,
Jens Kuhle ® ©, Charlotte E Teunissen 7, Mar Tintoré &, Luisa M Villar 2,
Eline A J Willemse 8 & 7, Henrik Zetterberg 10 M 12 13 14 15 | icilla Parnetti !

2024 McDonald kriterlerinde x-FLC,
BOS’ta IT immiinoglobulin sentezini gdstermek
OCB’ye alternatif olarak kabul edilmistir.

Onerilen esik deger: k-FLC index > 6.1

*Yiiksek k-FLC index, prognostik bilgi de verebilir:

*Daha yiiksek hastalik aktivitesi,
*Daha erken ikinci atak,
*Daha fazla MRI aktivitesi ile iliskilidir.

*Bu deger MS tanisinda en iyi performans gosteren esik

olarak Onerilmektedir.

Multicenter Study > Front Immunol. 2026 Mar 18:17:1806398.
doi: 10.3389/fimmu.2026.1806398. eCollection 2026.

Kappa free light chains in cerebrospinal fluid to
detect inflammation - results from a multicentric
prospective real-world study

Marie SiiBe 1, Malte Johannes Hannich 2 3, Felix Lottermoser 1, Stefan Gross 3 4,

Kathrin Budde 2, Irena Crnkovic-Mertens 8, Margot Thiaucourt 8, Markus Roser €,

Franz Felix Konen 7, Thomas Skripuletz 7, Rayan Suliman 8, Peter Mirtschink &, Henry Bock 9,
Karl Reuner 2, David Poitz 8, Tjalf Ziemssen 10, Hayrettin Tumani 1, Jan Lewerenz ",

Michael Khalil 12, Andrea Harrer ¥ 4 Matthias Nauck 2 4, Alexander Dressel 1®

Affiliations + expand
PMID: 41929509 PMCID: PMC13038534 DOI: 10.3389/fimmu.2026.1806398 1

ORCAS Calismasinin Ozeti (2026)

K-FLC IF sensitivitesi: %87

Negatif prediktif degeri (NPV): %97

OCB 0Ongoriisiinde sensitivite: %93

Yorum

K-FLC - 1se, IT immiin yanit olasiligr diisiiktiir (1y1 diglama
testi).

Ancak %13 olguda yalanci negatiflik vardirj 6zellikle:

Izole IgA/IgM intratekal sentezinde

Bazi1 OCB pozitif hastalarda KFLC negatif olabilir.
Sonuc¢
Kk-FLC, tek basina tarama/preseleksiyon testi olarak
kullanilmamahdir.



RESEARCH ARTICLE & Open Access (9 @)

Real-World Performance of CSF Kappa Free Light Chains in the
2024 McDonald Criteria

Maya M. Leibowitz, Ryan Cooper, Stefania Kaninia, Kathryn I. Challis, Will Greenway, Maria Bonello,
Mahmoud Elbahnasawi, Deborah T. Shode, Dominika Gajdasik, Victor lliev, Alison M. E. Whitelegg,
lan Galea P

First published: 07 January 2026 | https://doi.org/10.1002/acn3.70300 | ~* VIEW METRICS

KFLC’nin IT Ig sentezini gdostermede OCB’ye glivenilir bir alternatif
2024 McDonald kriterler1 baglaminda da gecerli oldugu
KFLC indeks1 ve KFLC IF degerler1 esit derecede 1y1 performans gostermistir
KFLC indeksi hesaplanmasi ¢cok basit
Tercih edilecek KFLC metrigi indeks olmalidir.



> Mult Scler. 2024 Oct;30(11-12):1436-1444. doi: 10.1177/13524585241274034. Epub 2024 Sep 8.

The kappa free light chains index is an accurate

K_ F L C — P e d i a l‘ I/ i k 2\ 1S gi?f::;?;ic biomarker for paediatric multiple

Aurélie Sarthou 1, Pascale Chrétien ! 2, Laetitia Giorgi ® 4, Andrada Chiron 7 2,
Carole Leroy 4 8, Philippe Horellou 4 %, Roman Krzysiek 1, Kumaran Deiva 3 4 8,
Salima Hacein-Bey-Abina 1 2

PedMS Diger DH EE Saglikli
Hasta sayisi 16 17 15 25
Minimum 19.20 0,74 0,43 0,64
Maksimum 579.80 3341 82.15 12.17
IE(;ESeegnecieksi Sensivite Spesifite PPV *
PedMS — Diger DH 14.88 %100 %388,2 %389
PedMS - EE 15.66 %100 %73,3 %380
PedMS - Kontrol 6.83 %100 %92 %388.9

PedMS ile DDH + EE  93.77 %68 %100 %100


https://journals.sagepub.com/doi/10.1177/13524585241274034?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed#table-fn3-13524585241274034

> Eur J Neurol. 2026 Apr;33(4):e70602. doi: 10.1111/ene.70602.

Kappa Free Light Chains Reflect Treatment Response
K-FLC-tedavi 1zlemi and Progression Independent of Focal Inflammation
in Multiple Sclerosis

Igal Rosenstein 7 2, Markus Axelsson ' 2, Magnus Johnsson ! 2, Clas Malmestrom 1 2,

Hlin Kvartsberg 2 4, Henrik Zetterberg @ 4 5 6 7 8 9 janLycke ' 2, Lenka Novakova 1 2

Natalizumab intratekal KFLC sentezini azaltiyor >>>>> KFLC indeksindeki diisiis

k-FLC indeksi

MS'te tedavi yaniti

Hastalik stabilitesinin hassas bir biyobelirteci olarak kullanilabilir.



AKkson ve glial hucre hasar iliskili belirtecler

Glial Fibriler Asidik Protein (GFAP)
Norofilament Hafif Zincir (NfL)



Norofilament Hafif Zincir (NfL)



Norofilament Hafif Zincir (NfL)

Norofilamentler

hiicre homeostazimi1 koruyan
aksonlara mekanik ve

yapisal destek saglayan
noroaksonal sitoskeletal
proteinlerdir

Molekiiler agirliklarina gore 5 alt birimden olusurlar
norofilament agwr (190-210 kDa), orta (150 kDa) ve

hafif (68 kDa), o-interneksin ve periferin

*NfL konsantrasyonu diger
norofilament zincirlerine kiyasla serum
ve BOS’da daha Kkorele - tutarh
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NfL levels increase with age afra arc
particularly variable in those over 60

2] Vucut kitle indeksi

/ @ \
Higher BMI is associated with lower NfL . /
likely due to increased blood volume '\\

/'/

Elevated systollcm
associated with higher NfL

Slga ra /"' R

Active smokers exhibit
higher NfL levels /

Analitik varyasyon
Changes in NfL levels can be caused

by differences in testing conditions

Komorbidite es

uch as renal,
=3 pulmonary, and cardiovascular disease
can affect NfL levels

PR Norolojik hastaliklar  [23
! / b pee ‘1 .
!{ - s ] roke, neuroaegenerative disease, or

Neurofilament light \ / traumatic brain injury can also raise NfL
chain (NfL) .

HbA1C
- o0 - trol (measured by
hemoglobln A1CQ) is associated with

higher NfL

T!e reiatnons!np !etween sex and NfL

| is unclear, but NfL may be higher in
men than women

Biyolojik varyasyon

Changes in NfL levels can be caused
by physiological fluctuations
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Bar-Or A, et al. Exploring the Clinical Utility of Neurofilament Light Chain Assays in Multiple Sclerosis
Management. Neurol Neuroimmunol Neuroinflamm. 2025;12:e200427.
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Serum neurofilament light chain for individual prognostication of
disease activity in people with multiple sclerosis: a retrospective
modelling and validation study

Pascal Benkert, PhD ®' . Stephanie Meier, MSc ™1 - Sabine Schaedelin, MSc? - Ali Manouchehrinia, PhD ® -

Ozgiir Yaldizli, MD b . Aleksandra Maceski, MSc? - et al. Show more

» Brain Commun. 2022 Jul 4;4(4):fcac174. doi: 10.1093/braincomms/fcacl74

Establishment of reference values for plasma neurofilament light based

on healthy individuals aged 5-90 years

Joel Simrén 12, Ulf Andreasson 3*, Johan Gobom %, Marc Suarez Calvet "%, Barbara Borroni **, Christopher

Gillberg *2, Lars Nyberg 31415 Roberta Ghidoni ', Elisabeth Fernell 7, Mats Johnson 8, Herman Depypere 9,

9

Caroline Hansson 2%2!, Ingibjérg H Jonsdottir 2223, Henrik Zetterberg 242%26:27:28 Kaj Blennow 2%3°
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Saglikli kiside ortalama sNfL seviyeleri

20 - 50 yaslar1 arasinda ~ 5 pg/mL - 10 pg/mL

>70 yas 21.9 (12.1)

35 pg/mL
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The utility of serum neurofilament light chain in MOGAD:

Current insights and future directions

NfTL- Noroimmunolojik hastaliklarda klinik kullanim
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NIL- MS

» JAMA Neurol. 2019 Sep 13;77(1):58-64. doi: 10.1001/jamaneurol.2019.3238 (5

Serum Neurofilament Light Chain Levels in Patients With Presymptomatic
Multiple Sclerosis

Niebuhr &, Ann | Scher 8, Jens Kuhle 2, Alberto Ascherio 178
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Presemptomatik belirleyici

sNfL diizeyleri
Klinik MS baglangicindan 6 y1l 6nce artmis (16.7 pg/ml)
1 yil 6nce 1se pik yapmis (25 pg/ml)

Noroaksonal hasarin bu evrede zaten meydana geldigini gostermis.

o -
u_ eBioMedicine (AR
Volume 91, May 2023, 104573 / i 3
|

kébpa free light chain and neurofilament

PrO gn OZ light independently predict early

multiple sclerosis disease activity—a
cohort study

Harald Hegen ° 8 =, klaus Berek °, Gabriel Bsteh ¢, Michael Auer , Patrick Altmann " ©

sNfL Z-skoru ytiksek (>3) + k-FLC indeksi yiiksek (>100)
12 ay i¢inde yeni bir klinik atak sans1 %98
Tahmini medyan niiks stiresi 3 ay

A JOURNAL OF NEUROLOGY

Serum neurofilament as a predictor of disease
worsening and brain and spinal cord atrophy in
multiple sclerosis

Christian Barro,!"_ Pascal Benkert,>" Giulio Disanto,’ Charidimos Tsaglgas.'

259 MS ve 259 saglikli kontrol grubu ~ 6,5 yil takip
RMS: 29.7 (21.2-42.2) pg/ml, PMS: 41.9 pg/ml,
Yiiksek sNfL duzeyleri ile;

- 1 yillik EDSS

- Yeni / biiyiiyen T2 lezyonlar1 ve kontrast tutan lezyonlar
- 5 yil i¢cindeki beyin ve spinal atrofi pozitif iligki
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Neurofilament Light Chain in Adult and .
Pediatric Multiple Sclerosis: APromising KIS hastalarinda

Klinik olarak kesin MS’e doniisiimii tahmin etmede

Biomarker to Better Characterize Disease

Activity and Personalize MS Treatment i
REVIEW | Open access | Published: 08 September 2023 Daha YU.ksek Gd+ lezyon SaYISl, T2 lezyon artISI,

Volume 12, pages 1867—-1881,(2023) Citethisarticle

Daha ytiksek engellilik skorlariyla

RMS’de Progresit MS

Norogoriintiileme aktivitesi Mevcut engellilik durumu (EDSS) +/-
Uzun siireli ilerleme/engellilik (> 5 yil) skorlari EDSS ilerlemesiyle +/-

2-5 yil i¢cinde beyin/omurilik hacmi kaybi Beyin atrofisi gelisimi +++

Sonraki 1-3 yilda niiks DMT lerle iliski  +++

Tedavi yanmit1 >>

Monoklonal antikorlarla (natalizumab, alemtuzumab, ocrelizumab, rituximab) belirgin azalma
oral tedavilerle (teriflunomide, dimetil fumarat, fingolimod, siponimod) hafif bir azalma
interferonlar ve glatiramer asetat ile tedavi edilen hastalarda Nf-L diizeyler: yiiksek kaldh.




NIL- MS tedavi yaniti

Ofatumumab versus Teriflunomide ASCLEPIOS I/l

inM Sclerosis
ne 54657,

DOl 10.10:

Prognostic Value of Serum
Neurofilament Light Chain for
Disease Activity and Worsening in
Patients With Relapsing Multiple
Sclerosis: Results From the Phase 3

Yiiksek sNfL grubu = %50-150 daha fazla T2 lezyonu

Yiiksek sNfL’nin yeni lezyon olusumu ve beyin hacim kayb1 {izerinde
prognostik degeri Ofatumumab & teriflunomid tedavi bagimsiz

Yiiksek sNfL + teriflunomide = 1. y1l > 5 lezyon — 2. y1l >4 lezyon
Yiiksek sNfL + ofatumumab = 1. y1l 1.4 leyon — 2. y11 0.09 lezyon

Yiiksek sNfL'li hastalarda, yiiksek etkili tedaviyle yeni demiyelinizan

lezyonlar biiyiik ol¢iide onlenebilir

Bazal NfL
Akut hastalik aktivitesi + ve - RMS & saglikli kontrol
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Okrelizumab, baglangic NfL diizeylerinin prognostik degerini ortadan kaldirr.

Bazal NfL
Akut hastalik aktivitesi + ve — PPMS & saglikli kontrol
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Tedavi sirasindaki NfL diizeyleri, risk siniflandirmasi i¢in potansiyel fayda gosterebilir ve dogrulanmasi halinde, non-relapsing
ilerleyici MS’de daha etkili yeni tedavilerin gelistirilmesi i¢in bir aday biyobelirte¢ sonlanim noktasi olarak kullanilabilir



sNfL (pg/mL)

NIL- Cocukluk Cagi1 MS

MS yas grubundaki control grubunun (n=212)

median sNfL, 4.6 pg/ mL (3,5-6)
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Serum neurofilament light chain is a useful
biomarker in pediatric multiple sclerosis

Marie-Christine Reinert, MD, Pascal Benkert, PhD, Jens Wuerfel, MD, Zuzanna Michalak, PhD, Correspondence
Esther Ruberte, PhD, Christian Barro, MD, Peter Huppke, MD, Wiebke Stark, MD, Harald Kropshofer, PhD, ntbaginh

. - marie-christine.reinert@
Davorka Tomic, PhD, David Leppert, MD, Jens Kuhle, MD, PhD, Wolfgang Bruck, MD, and Jutta Gartner, MD ; = !

med.uni-goettingen.de

Neurol Neuroimmunol ! Neuroinflamm 2020;7:¢749. doi:10.1212/NX1.0000000000000749

55 MS tanili hastadan 43’{inde tedavi oncessi degerler
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» Neurology. 2023 Nov 7;101(19):e1873-e1883. doi: 10.1212/WNL.0000000000207791

Pretreatment Neurofilament Light Chain Serum Levels, Early Disease

NfIJ' CO C ll kl ll k Ca g l M S Severity, and Treatment Response in Pediatric Multiple Sclerosis

Brenda Huppke 1=, Marie-Christine Reinert !, Hannah Hummel-Abmeier !, Wiebke Stark !, Jutta Gértner 1", Peter

Huppke "=

n=178 hasta (116 K, ort 14 yas)
Tdv oncesi sNfL >90.p (medyan 21,1 pg/mL)

~~ Tedavi siirecinde 6ngorii:
Yiiksek baslangi¢c sNfL —
Daha yiiksek atak oram
Daha fazla yeni / biiyiiyen T2 lezyon

¢ Hastahk aktivitesi ile iliskiler:

Yiiksek sNfLL —
Daha fazla atak sayisi
Daha kisa ilk ataklar arasi siire
Daha yiiksek T2 lezyon sayisi
Daha fazla gadolinyum tutan lezyon

- Ogzellikle:
sNfL, klinikten ¢cok MRI aktivitesini daha iyi yansitir

A Tedavi eskalasyonu riski:
sNfL <7.5 pg/mL — OR: 0.14
sNfL > 15 pg/mL — OR: 6.38

@ Yiiksek sNfL, pediatrik MS’te hem hastalik aktivitesini (6zellikle MRI)
hem de kotii prognozu ve tedavi eskalasyon ihtiyacim guglii sekilde ongoriir.
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“Baseline” sNfL established Routine sNfL sampling every
before treatment 3-6 months
High absolute sNfL Baseline sNfL values  Measure for subclinical ~ Decision to change

levels can be seen in
MS; however, sNfL
cannot be used to
diagnose MS as it is
affected by other
neurologic and
non-neurologic
conditions

established before disease activity DMT
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Multicenter Study > J Neurol Neurosurg Psychiatry. 2025 Aug 14;96(9):884-892.
Review > Ther Adv Neurol Disord. 2026 Apr 3:19:17562864261433329. doi: 10.1136/jnnp-2024-335137.

doi: 10.1177/17562864261433329. eCollection 2026. . .
Assessment of neuronal and glial serum biomarkers

Nﬂd- M 0 GAD Neuroglial markers of damage in autoimmune in myelin oligodendrocyte glycoprotein antibody-
neurology associated disease: the MULTIMOGAD study

i sniare 1 iar Villagi _A 23 g2 3 ; e 2 3
Alessandro Dinoto 1’ Sara Mariotto 2 Romain Marignier ', Javier Villacieros-Alvarez , Carmen Espejo , Georgin Arrambide ,

¢ Ataklar sirasinda daha yiiksek seviyeler goriiliir, genellikle 6 ay

icinde normale donmektedir

Atak siddeti
Radyolojik korelaesyon
Prognoz

¢ Niiks ve remisyon fazlarinda benzer NfL diizeyleri

¢ Son donemde yapilan bir ¢calisma (MULTIMOGAD-2025)
NfL'nin zamanla azaldigi
Atak sirasindaki sakatlik ve radyolojik aktivite ile 1liskili oldugu
Niiks riskini bagimsiz olarak ongordigii
Takipte azalan konsantrasyonlarin monofazik hastalarda
EDSS skorunun <3 olmasini ongordiiglinii gostermistir.
Niiksleri ve iyilesmeyi ongormede NfL izlemenin potansiyel degerini vargulamaktadar.
Tedaviden etkilenmez



Saglikli kontrol
(n =201)

Ort sNfL (pg/ml,) 3.9

MOGAD
NfL ve GFAP

PedMS
(n =142)

19,64

ataklar aras1 donemlerde artmaz
ataklardan bagimsiz aksonal veya glial hasar olmadigini diistindiirmektedir.

MOGAD
(n =20)

32,70

> Mult Scler Relat Disord. 2023 Jun:74:104704. doi: 10.1016/j.msard.2023.104704.

Epub 2023 Apr 3.

High serum neurofilament levels are observed close
to disease activity events in pediatric-onset MS and
MOG antibody-associated diseases

Amin Ziaei ', Zahra Nasr 1, Janace Hart ', Carla Francisco *, Alice Rutatangwa 1,
David Leppert 2, Jens Kuhle 2, Eoin Flanagan 2, Emmanuelle Waubant 4



Review > Ther Adv Neurol Disord. 2026 Apr 3:19:17562864261433329.
doi: 10.1177/17562864261433329. eCollection 2026.

Neuroglial markers of damage in autoimmune
neurology

NIL- NMOSB

Alessandro Dinoto ', Sara Mariotto 2

“* BOS ve serum NfL konsantrasyonlar1 artmis ve hastalik aktivitesiyle iliskili
¢ Bazi calismalar NMOSB ve MS arasinda benzer NfL seviyeleri bildirirken,
digerlert NMOSB’da daha yliksek seviyeler tespit etmistir.

¢ Atak aninda EDSS skorlari ile korelasyon gosteriyor

¢ Atak sonrasi iyilesmeyi1 ve niiks riskini tahmin etmede ¢eliskili sonuclar

¢ Seropozitif ve seronegatif hastalar arasinda farklilik yok



Glial Fibriler Asidik Protein (GFAP)



Glial Fibriler Asidik Protein (GFAP)

CNS

Merkezi sinir sistemindeki astrositlerde agirlikli olarak

ifade edilen bir tip III ara filament proteinidir.
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Atrocyte

Glial hiicrelerin yapisal stabilitesini korur

Astrositlerin mekanik stabilizasyonu

Noronal homeostaz, sinyal iletimi ﬁ ‘
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BOS ve kan GFAP seviyeleri, astrosit hasari ve astrogliosis i¢in
iyi dogrulanmzis sivi biyobelirtecleridir
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Review Article Published: 03 February 2022

GF AP- k l i n i k 6 nem i Blood GFAP as an emerging biomarker in brain and

spinal cord disorders

Ahmed Abdelhak, Matteo Foschi, Samir Abu-Rumeileh, John K. Yue, Lucio D'Anna, Andre Huss, Patrick

Oeckl, Albert C. Ludolph, Jens Kuhle, Axel Petzold, Geoffrey T. Manley, Ari J. Green, Markus Otto &

Hayrettin Tumani &

Nature Reviews Neurology 18, 158-172 (2022) | Cite this article

Akut merkezi sinir sistemi yaralanmasi Norodejeneratif hastahiklar
Travmatik beyin hasari Alzheimer hastaligi

Travmatik spinal yaralanma Frontotemporal lobar dejenerasyon
Serebrovaskiiler olaylar Parkinson hastaligi

Lewy cisimcikli demans
Inflamatuar merkezi sinir sistemi hastaliklar:
Multipl skleroz Beyin tiitmorleri
Noromiyelit optika spektrum bozuklugu

Referans Degerleri

15-19 yas<49,99 pg/mL
40 yas alt1: <32,6 pg/mL
40-49 yas: <50,5 pg/mL
50-59 yas: <67,5 pg/mL
60-69 yas: <90,3 pg/mL
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& BOS AQP4 sadece Non inf. Noropatilerde
MS ve menenjit/ensefalite gore anlamli derecede daha ytiksekti

& BOS GFAP yalnizca AQP4+ NMOSD grubunda anlamli derecede yiiksekti.
& Atak ve remisyon fazlari i¢in >3 GFAP Z skoru

N BOS AQP4 ve GFAP yasla korelasyon
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GFAP/serum mu? BOS mu?

Review > Nat Rev Neurol. 2024 Oct;20(10):602-619. doi: 10.1038/s41582-024-01014-1.
Epub 2024 Sep 13.

NMOSD and MOGAD: an evolving disease spectrum

Akiyuki Uzawa 1, Frederike Cosima Oertel 2 3, Masahiro Mori #, Friedemann Paul 2 3,

Satoshi Kuwabara 4

Review

doi: 10.1080/1744666X.2023.2148657. Epub 2022 Nov 30.

Glial fibrillary acidic protein as a biomarker in
neuromyelitis optica spectrum disorder: a current

review

Patrick Schindler ' 2 3, Orhan Aktas 4, Marius Ringelstein 4 ¥, Brigitte Wildemann &,
Sven Jarius ©, Friedemann Paul ' 2 3, Klemens Ruprecht 2

> Expert Rev Clin Immunol. 2023 Jan;19(1):71-91.

» Medicina (Kaunas). 2024 Jun 26;60(7):1050. doi: 10.3390/medicina60071050

The Role of Glial Fibrillary Acidic Protein as a Biomarker in Multiple
Sclerosis and Neuromyelitis Optica Spectrum Disorder: A Systematic
Review and Meta-Analysis

Aysa Shaygannejad !, Nazanin Rafiei 2, Saeed Vaheb !, Mohammad Yazdan Panah 3, Vahid Shaygannejad 1, Omid

Mirmosayyeb *"

& niiks sirasinda yiiksek serum GFAP seviyeleri
& artmis EDSS skorlari

& Serum GFAP seviyeleri, BOS GFAP seviyeleriyle giiclii bir korelasyon gostermektedir
& AQ4+ NMOSD’de ¢ok yiiksek serum GFAP seviyeleri bildirmistir (>200 pg/mL)

g% bir sonraki niikse kadar gecen siirenin azalmasiyla iliskilidir
« Rituximab, Tocilizumab, inebilizumab GFAP seviyelirini diistiriir




GFAP- MOGAD

v NMOSB’na gore MOGAD'da tipik olarak daha diisiiktiir
v'sGFAP diizeyleri AQ4+ NMOSB >>>MOGAD>>RRMS

v" Niiks ve sakatlik ----- farkli goriisler

¢ SGFAP/sNfL
AQP4-ab-pozitif NMOSD > MOGAD > MS

647618. doi: 10.3389/fimmu.2021.647618 (4

Serum Neurofilament Light and GFAP Are Associated With Disease
Severity in Inflammatory Disorders With Aquaporin-4 or Myelin
Oligodendrocyte Glycoprotein Antibodies

uuuuuuuuuuu g b1, Wenjuan Huang *1, Liang Wang *T, Jingzi ZhangBao !, Lei Zhou *', Chuanzhen Lu , Min




Neurology

Multicenter Study > JAMA Neurol. 2023 Mar 1;80(3):287-297.
doi: 10.1001/jamaneurol.2022.5250.

Ncllr()ln1mlln()|( lgy
& Neuroinflammation

(TSI | April 23,2026 | LR ) Serum Glial Fibrillary A_Cidic Protein Compared With
GF AP_ M S Emerging CSF and Serum Biomarkers in Multiple Neurofilament Light Chain as a Biomarker for
Sclerosis Disease Progression in Multiple Sclerosis

Stenhanie Meier 1 2 3 Fline A .l Willemse 1 2 3 4 gahine Schaedelin 1 2 3 4

Cytokines, MOG, GFAP, and Beyond

» Sekonder PMS’de, RRMS’e gore daha yiiksek titreler saptanir

» Yakin zamanda klinik atak (RRMS+) (129,8 pg/ml ) sonrasinda, saglikli kontrol
katilimcilara gore daha yiiksek GFAP konsantrasyonu bulunmus

»Stabil MS (RRMS—-) (112,9 pg/ml) hastalari ile saglikl1 kontrol arasinda GFAP
diizeylerinde anlamli bir fark gozlenmemis

Q Akut inflamasyonla iliskisi yok, kotiilesme ve remisyonda diizeyler benzer

| Relapstan bagimsiz progresyon (PIRA) ile iliskili
| Hastalik siddeti ve progresyonun biyobelirteci
II' Tedavi secimi ve monitorizasyonu (NfL ile birlikte)
Serum GFAP (SIMOA)
MS icin esik deger >94.2 pg/ml
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Anti-Aquaporin4 Antikor

« AQ4- Ozellikle kan damarlarini cevreleyen ve

kan-beyin bariyerini olusturan astrosit u¢ ayaklarinda

yogun olarak bulunan bir su kanal1 proteinidir

e Su homeostazinin diizenlenmesinde, kan - BOS ve
beyin interstisyel sivis1 arasinda su hareketini

kolaylastirmada 6nemli bir rol oynar

* Antikor 2003-2004 yillarinda kesfedildi- intratekal
tiretimi1 yok!

in. 2022 Mar 29;145(1):64-75. doi: 10.1093/brainfawab311.

Emerging roles for dynamic aquaporin-4 subcellular
relocalization in CNS water homeostasis

Mootaz M Salman 1, Philip Kitchen 2, Andrea Halsey 3, Marie Xun Wang *
¢ -Horsefield 5, Alex C Conner 3, Jerome Badaut &, Jeffrey J lliff # 7 8
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«Anti-Aquaporind antikor-patofizyoloji»

[ Oligodendrocyte
ﬁ\ﬂ

/ \ | AQP4-gG
IL-6 '

Plasmablast

| B cell

{ Bioodbmin bamior [ { Complement F

Interldkin-6 >> B hiicrelerinin AQP4 IgG salgilayan plazmablastlara farklilasmasin saglar
>>> B hiicreleri, MSS giren patolojik otoantikoru salgilayan antikor iireten plazmablastlara farklilasir

>>> AQP4-1gG’ler astrositler tizerindeki AQP4’lere baglanir =>Klasik yol tizerinden kompleman kaskadini aktive eder
=>astrosit hasarina yol acar

*Kompleman aktivasyonu sonrasi anafilatoksinler salinir=>graniilositler toplanir=> néron ve oligodendrosit hasarina neden olur



Anti-Aquaporind Antikor- klinik kullanim

Journal of Neurology (2023) 270:3341-3368
https://doi.org/10.1007/500415-023-11634-0

REVIEW q

Update on the diagnosis and treatment of neuromyelits optica
spectrum disorders (NMOSD) - revised recommendations

of the Neuromyelitis Optica Study Group (NEMOS). Part I: Diagnosis
and differential diagnosis

Sven Jarius’ - Orhan Aktas? - llya berg? - Judith Bell Strobl**%17 . Achim Berthele’ - Katrin Giglhuber’ -
Vivien HiuBler® - Joachim Havla®'? . Kerstin Hellwig® - Martin W. Hiimmert'" - Ingo Kleiter®'? . Luisa Klotz'? -
Markus Krumbholz'#'>'¢ . Tania Kiimpfel® - Friedemann Paul*>%'7 . Marius Ringelstein®'® . Klemens Ruprecht* -
Makbule Senel'® . Jan-Patrick Stellmann®?°?" . Florian Then Bergh®? . Hayrettin Tumani'® - Brigitte Wildemann' -
Corinna Trebst! - Neuromyelitis Optica Study Group (NEMOS)

Noromiyelitis optika spektrum bozuklugu (NMOSB) tanisi ve yonetiminde

* Klinik semptomlar veya gortintiileme bulgularina sahip hastalar i¢in serum AQP4-1gG

testi yapilmasini1 onermektedir (2023)

» Pozitif Test: NMOSB tanisini destekler (Spesifite %80-100, sensivite %70-100)
» Negatif Test: NMOSB tanisini dislanmaz = seronegatif NMOSB %20-30

“* NMOSB’li ¢cocuklarda ise anti-AQP4-IgG pozitifligi %40-50 civarinda

Review
Epub 2023 Aug 7.

Updates in NMOSD and MOGAD Diagnosis and
Treatment: A Tale of Two Central Nervous System

> Neurol Clin

2024

Feb;42(1):77

-114. doi: 10.1016/j.ncl.2023.06.009,

Autoimmune Inflammatory Disorders

Laura Cacciaguerra *, Eoin P Fl

anagan 2

> Neurol Clin. 2024 Feb;42(1):77-114. doi: 10.1016/j.ncl.2023.06.009. R
> Mult Scler J Exp Transl Clin. 2021 Nov 26;7(4):20552173211052656.

doi: 10.1177/20552173211052656. eCollection 2021 Oct.

Diagnostic value of aquaporin-4-IgG live cell based Clinical utility of testing AQP4-IgG in CSF: Guidance
assay in neuromyelitis optica spectrum disorders

Updates in NMOSD and MOGAD Diagnosis and
Treatment: A Tale of Two Central Nervous System
Autoimmune Inflammatory Disorders

aura Cacciaguerra ", Eoin P Flanagan Vyanka Redenbaugh ', Mayra Montalvo 7, Elia Sechi ', Marina Buciuc 2, James P Fryer 2,

> Neurol Neuroimmunol | Neuroinflamm. 2016 Apr 20;3(3):e231.
doi: 10.1212/NX1.0000000000000231. eCollection 2016 Jun.

for physicians

Masoud Majed 1, James P Fryer 1, Andrew McKeon 1, Vanda A Lennon 1, Sean J Pittock 1



ournal of Neurology (2023) 270:3341-3368
https://doi.org/10.1007/500415-023-11634-0

REVIEW

Update on the diagnosis and treatment of neuromyelits optica
spectrum disorders (NMOSD) - revised recommendations
of the Neuromyelitis Optica Study Group (NEMOS). Part |I: Diagnosis

Anti-Aquaporind Antikor- klinik kullanim

Sven Jarius' - Orhan Aktas? - llya Ayzenberg® - Judith Bellmann-Strobl*®7 . Achim Berthele - Katrin Giglhuber’ -
Vivien HauBler® - Joachim Havla®'? . Kerstin Hellwig® - Martin W. Himmert'" - Ingo Kleiter*'? . Luisa Klotz'* -
Markus Krumbholz'*'%'¢ . Tania Kiimpfel® - Friedemann Paul**%'7 . Marius Ringelstein®'® . Klemens Ruprecht* -
Makbule Senel'® - Jan-Patrick Stellmann®2%2" . Florian Then Bergh?? . Hayrettin Tumani'® - Brigitte Wildemann' .
Corinna Trebst'" - Neuromyelitis Optica Study Group (NEMOS)

» AQP4-IgG;
v'IIk tercih serum olmali =) Intratekal iiretimi yok, periferik lenfoid dokuda iiretilir

v'Serum (-), BOS (+) m) Cok ¢ok nadir (PLEX sonrasi ya da yiiksek otoantikor yiikii,
inflamasyon, ¢ok sayida antikoru olan hasta) mm) Tekrarlanmali

v AQP4-IgG (-), AQP4-IgM ve/veya AQP4-IgA (+) (klinik 6nemi bilinmiyor;
seropozitif NMOSD tanis1 koymak i¢in yeterli degil)

v AQP4-IgG (-) m) NMOSD tanisini diglatmaz (Seronegatif’ NMOSD)



Anti-Aquaporind Antikor E§ @

Baslangicta AQP4-IgG testi pozitif olan 933 hasta

830 hasta (%89) takip testlerinde de seropozitif kalmistir
Seroreversiyon: 103 hasta (%11) — 1.2 yil

<20 yas

<1:100 diisiik baslangi¢ antikor titresi ile 1ligkili

5 hastada serolojik negatife donmeye ragmen klinik ataklar+

100% 1
75% 1
50% 1

25% 1

Seroreversion free survival

0% 1

0 1 2 3 4 5
Time in years

t risk
933 587 388 266 186 119

> Ann Neurol. 2023 Oct;94(4):727-735. doi: 10.1002/ana.26722. Epub 2023 Jul 5.

Alterations in Aquaporin-4-IgG Serostatus in 986
Patients: A Laboratory-Based Longitudinal Analysis

Masoud Majed ', Cristina Valencia Sanchez 2, Jeffrey L Bennett 2, James Fryer 4 3,
Martin D Mulligan ' ®, Vyankya Redenbaugh ' 4 5, Andrew McKeon ' # %, John R Mills 4 %,

Dean M Wingerchuk 2, Vanda A Lennon ' 4 5 6, Brian Weinshenker 7, John J Chen ' 5 &,
Eoin P Flanagan ' # 5, Sean J Pittock ' # 5, Amy Kunchok ' © 10

Seronegatif 9308 hasta

Serokonversiyon: hastalarin %1'inden azinda
(53 hasta, %0,6)

Kadin cinsiyet

Sonradan saptanan diisiik titreler (<1:100)

100% —

75%

50% 1

25%

Seroconversion free survival

0%

0 1 2 3 4 5 6 7 8
Time in years

Number at risk

A 9308 4291 2469 1454 810 397 164 62 18




Anti-Aquaporind Antikor ---
hastalik aktivitesi, niiks riski

> Brain. 2007 May;130(Pt 5):1235-43. doi: 10.1093/brainfawm062. Epub 2007 Apr 19.

Anti-aquaporin-4 antibody is involved in the
pathogenesis of NMO: a study on antibody titre
Toshiyuki Takahashi 1, Kazuo Fujihara, Ichiro Nakashima, Tatsuro Misu, Isabelle Miyazawa,

Masashi Nakamura, Shohei Watanabe, Yusei Shiga, Chihiro Kanaoka, Juichi Fujimori, Shigeru Sato,
Yasuto ltoyama

> Mult Scler. 2012 May;18(5):578-86. doi: 10.1177/1352458511424590. Epub 2011 Sep 30.

Quantitative measurement of anti-aquaporin-4
antibodies by enzyme-linked immunosorbent assay
using purified recombinant human aquaporin-4

Woojun Kim 1, Ji-Eun Lee, Xue Feng Li, Su-Hyun Kim, Byeong-Gu Han, Byung Il Lee,
Jong Kuk Kim, Kyungho Choi, Ho Jin Kim

Klinik niiks sirasinda
AQP4-IgG seviyelerinde artis
hastalik aktivitesini
siddetini izlemek i¢in potansiyel bir aracgtir

> Front Neurol, 2021 Mar 12:12:635419. doi: 10.3389/fneur.2021.635419. eCollection 2021.

Anti-aquaporin 4 IgG Is Not Associated With Any
Clinical Disease Characteristics in Neuromyelitis
Optica Spectrum Disorder

Oliver Schmetzer 1 2 3 Elisa Lakin ' 2 3, Ben Roediger 4, Ankelien Duchow ' 2 3,
Susanna Asseyer ' 2 3, Friedemann Paul ' 2 2, Nadja Siebert 1 2 3

Multicenter Study > Mult Scler Relat Disord. 2017 Oct:17:198-201.
Hoi: 10.1016/j.msard.2017.08.005. Epub 2017 Aug 16.

Anti-aquaporin-4 titer is not predictive of disease
course in neuromyelitis optica spectrum disorder: A
multicenter cohort study

Remi A Kessler 1, Maureen A Mealy ', Jorge Andres Jimenez-Arango 2, Chao Quan 3,
Friedemann Paul 4, Reydmar Lépez 2, Sarah Hopkins &, Michael Levy ©

Baslangigtaki AQP4-1gG seviyeleri ile
niiks siklig1 veya
lezyon sayis1 gib1 klinik hastalik aktivitesi
arasinda bir 1liski yok




J Clin Neurol. 2026 Mar;22(2):212-220. English. N

Published online Jan 08, 2026. Check for

https://doi.org/10.3988/jcn.2025.0321
Copyright © 2026 Korean Neurological Association

Original Article

Consistent Detection of Aquaporin-4 Antibodies: A Comparative Analysis Between Fixed
and Live Cell-Based Assays

Jing Wang 2" Linge Wang /,2B" Xjaolin Yang 2 Zhizhong Li ,2 Jinyu Jiang ', Qiao Xu (' 2

90 NMOSD (8’1 -)

40 kontrol

AQP4-1IgG titreleri >1:320 - <1:100

niiks riski ile potansiyel bir korelasyon (CHB)

Journal of Neurology (2024) 271:4503-4512
https://doi.org/10.1007/500415-024-12382-5

ORIGINAL COMMUNICATION q

Check for
updates

Correlation between severe attacks and serum aquaporin-4 antibody
titer in neuromyelitis optica spectrum disorder

Rui Wang' - Dongren Sun’ - Xiaofei Wang' - Ziyan Shi’ - Lingyao Kong' - Qin Du’ - Ying Zhang' - Hongxi Chen' .
Wengin Luo' - Nana Zhang' - Hongyu Zhou'

546 NMOSD
AQP4-1IgG titreleri >1:320 : 187
<1:100 : 359

Diisiik Titre (<1:100) Yiiksek Titre (= 1:320)
Hastahk Siddeti Daha hafif seyirli ataklar. Daha yiiksek hastalik
siddeti.
. . . Gorme kusuru Daha diisiik risk ve daha az gérme Anlamh derecede yiiksek
Anti-Aquaporind Antikor kaybr. gorme engell riski.
h asta ll k a kthl tes I, nii kS ris kl Atak Tipi Beyin sap1 veya area postrema [k atakta Optik Norit (ON)
sendromuna daha yatkin. gelistirme olasiligi
yuksek.
Motor anlamh bir fark yoktur. Anlaml fark yok
Engellilik/Oliim

Yillik niiks riski Belirgin yiiksek



METODOLOJI

1 immiinohistokimya (TBI)

lantil1 immiinosorbent testi

unopresipitasyon yontemi
miinopresipitasyon yontemi

I1 testler

e aktive huicre ayirma yontemi

t (nokta) testi




Anti-Aquaporin4 Antikor

Hicre bazh testler

* Hedef antijenin ekspresyonu; AQP4 proteinini kodlayan plazmidlerle transfekte edilmis
okaryotik hiicreler hazirlanir (HEK293 ve CHO gibi)

* Serum inkiibasyonu
Hastadan elde edilen serum 6rnegi hiicreler lizerine uygulanar.
Eger serumda hedef antijene karsi antikorlar varsa, hiicre yiizeyindeki antijene baglanar.
* Sekonder antikor uygulamasi
Insan immiinoglobulinlerine kars1 gelistirilmis, genellikle floresan isaretli sekonder
antikor eklenir. Bu antikor, hiicreye baglanmis primer (hasta kaynakli) antikorlara
baglanur.
* Goruntiileme ve degerlendirme
Olusan floresan sinyal immiinfloresan mikroskopi ile degerlendirilir



SR

Multiple Sclerosis and Related Disorders

[ Anti-Aquaporin 4 Antikor J

Volume e 38, Februar y 2020, 101858

Detection of autoantibodies in central

|

nervous system inflammatory disorders:
Clinical application of cell-based assays

Hiicre bazh testler

Rachel Dias Molina @ ?, Lucas Piccoli Conzatti €, Ana Paula Bornes da Silva © 9,

Leise Daniele Sckenal Goi ®?, Bruna Klein da Costa @ P €, Denise Cantarelli Machado @ ® ¢,

Douglas Kazutoshi Sato P <9 2 &

)

Canl1 Hiicre Bazh

v
[ )

\Y

Fikse Hiicre Bazh

| )

o o

i1

-~ Hiicreler, canh ve fizyolojik kosullarda tutulur.
- Antijen-antikor etkilesimi canli hiicre ylizeyinde gerceklesir
-~ Antikorlarin dogal yapidaki antijenlere baglanmasini saglar

. Daha yiiksek sensitiviteve/spesifiteye sahiptir
. Altin standart kabul edilir.

Hiicre kiiltiirii gerektirir
Daha deneyimli laboratuvar gerekir
Maliyet yliksektir

- Hiicreler, onceden kimyasal olarak fikse edilir ya da
- Donduurularak saklanir

. Kolay erisilir, daha hizl1 sonuclanir
¢ Maliyet diisiik

% Fiksasyon islemi, antijenin li¢ boyutlu yapisini bozabilir.
% Bu durum bazi epitoplarin kaybolmasina

---diislik oranda yanlis negatiflik

% Canli CBA'ya gore biraz daha diisiik sensitivite gosterebilir




Canl1 Hiicre Bazh . 0 Fikse Hucre Bazh

Consistent Detection of AQP4 Antibodies: JCN
A Comparative Analysis Between Fixed and Live Cell-Based Assays

Background & Aim  To systematically evaluate the clinical utility of LCBA-IF versus FCBA-IF in detecting AQP4-IgG

Method

Concordance of LCBA-IF and FCBA-IF
Serum samples‘from 90 LCB A-IF
NMOSD patients ; Specificity, sensitivity and accuracy
J i - AQP4-1gG titers

Serum controls ? 5 :
(including disease controls w The relationship between AQP4-1gG titers
and healthy controls, n=40) and ARR

Result Conclusion

LCBA-IF  FCBA-IF = There is a strong concordance between
LCBA-IF and FCBA-IF in detecting AQP4-IgG

it ‘ i Sensitivity 98.8% 96.3% = LCBA-IF shows slightly higher sensitivity
5 s o and accuracy than FCBA-IF
] L . . Specificity 100% 100%
@ = There is a potential link between elevated
: Accuracy 99.2% 97.7% AQP4-1gG titers and an increased risk of
g i relapse, and this correlation may appear more
5 Consistency 96.9% pronounced when using LCBA-IF
Table 3. Diagnostic performances of LCBA-IF and FCBA-IF (n=130)
Assay Sensitivity (95% CI)  Specificity (95% CI)  Accuracy (95% Cl) PLR (95% CI) NLR (95% Cl)
LCBA-IF 98.8 (93.4-100.0) 100.0 (92.6-100.0) 99.2 (95.8-100.0) N/A 0.012 (0.001-0.072)
FCBA-IF 96.3 (89.7-99.2) 100.0 (92.6-100.0) 97.7 (93.4-99.5) N/A 0.037 (0.009-0.103)

Cl, confidence interval; FCBA-IF, fixed cell-based assays using immunofluorescence; LCBA-IF, live cell-based assays using immunofluorescence; N/A, not
applicable; NLR, negative likelihood ratio; PLR, positive likelihood ratio.

v Canli CBA-IF, fikse HBA-IF'ye gore biraz daha yiiksek duyarlilik (%98,8’¢ - %96,3) ve dogruluk (%99,2’ye - %97,7)
v AQP4-1gG titreleri ile niiks riski arasinda potansiyel bir baglanti vardir
Bu korelasyon canli- CBA-IF kullanildiginda daha belirgin saptanmistir



Anti-Miyelin Oligodendrosit Glikoprotein (MOG)
Antikor



THE LANCET
Neurology

hisjournal  Journals Publish Clinical Global health Multimedia Events  About

Diagnosis of myelin oligodendrocyte glycoprotein antibody-associated

o o . . o
Antl_MO‘ : antlkor disease: International MOGAD Panel proposed criteria
Prof Brenda Banwell, MD 2 & . Prof Jeffrey L Bennett, MD PhD ®" - Prof Romain Marignier, MD PhD ©&¢

Prof Ho Jin Kim, MD PhD ™ - Prof Fabienne Brilot, PhD&" - Prof Eoin P Flanagan, MB BCh' - et al. Show more

* Miyelin oligodendrosit glikoprotein (MOG)
Merkezi sinir sistemi miyelininin kiigiik bir bilesenini (%0,05) olusturur
Miyelin kilifinin dis lamellasinda yer alir

* Anti-MOG antikor 2007 yihnda kesfedilmistir

* Anti-MOG antikor iliskili hastahiklar
Akut dissemine ensefalomiyelit (ADEM)
Tekrarlayan optik norit
Transvers miyelit
Serebral kortikal ensefalit
Lokodistrofi benzeri hastalik
Kranial noropatiler
Tumafektif serebral lezyon

Age < 18 years Age > 18 years

= ON = Myelitis = Brainstem = ADEM or multifocal CNS involvement



Anti-MOG antikor

Peripheral immune system c | ons _ ; B
1. Interldkin-6, B hiicrelerinin MOG-IgG MOG_;M o
salgilayan plazmablastlara farklilasmasini MOTspiahe 1 oot V\ ~ plasri)a)cen . oan
tesvik eder — ; _ Diferentition p.an)D =< - @ - 16
2. MOG-IgG'ler kan dolagimina- kan-beyin e A A ~ = e Se
helper cell .

T effector
cell

bariyerini geger (ancak intratekal olarak da
tretilebilir)

NI\-'acro— MOG-IgGl Macro-

phages }\}\* e

MOG prote&'”j”ry
o

| . r ]

Blood-brain Myelln/. @ d
. sheath

barrier [ )

3. MOG-IgG'ler oligodendrositler iizerindeki MOG'a baglanir ve klasik yol araciligiryla kompleman
kaskadini aktive ederek oligodendrosit hasarina yol acar;

4. Lokal inflamasyon T hiicrelerini ve monosit/makrofajlari ¢ceker

5. MOG-IgG'lerin kan dolagimina geri doniisii, hasar mekanizmasinin kaliciligina katkida bulunur.




METODOLOJI

1 Assay (HBA)
rt
sitivite ve spesifite

gulanabilir, hizl1 sonug
Ve -
ot

yliksek ancak sensitivitesi diisiik




THE LANCET OG-1gG assays

Neurology Serum MOG-IgG Detection Methods
This journal L Journals  Publish  Clinical  Globalhealth ~ Multimedia  Events  About I
| I
PEF.ISONALV\E\'.J . Volumen,\s.suea,l’.zsazsz, March 2023 . . Assav type: lee CBA leed CBA
Diagnosis of myelin oligodendrocyte glycoprotein antibody-associated

Prof Brenda Banwell, MD 22" & - Prof Jeffrey L Bennett, MD PhD " - Prof Romain Marignier, MD PhD &9 . | |

disease: International MOGAD Panel proposed criteria

Microscopy

Prof Ho Jin Kim, MD PhD * - Prof Fabienne Brilot, PhD B - Prof Eoin P Flanagan, MB BCh' - et al. Show more
Readout:

MOGAD Kriterleri Clear positive: At least two

Titre = 1:100' or doubling

o Only core FACS ratio > 1.52 dilutions above Titre 2 1:100°
MOG'IgG otoantikorlarinin criteria needed assay cut-off?
seropozitiflik durumuna baghdir v e
cow positive: Titre <1:100" or Within one
Coreand FACS ratio 1.0- _coubling Titre < 1:1004
supportive 152 dilution above
criteria needed assay cut-off’

Canl1 ya da fikse hiicre bazli testler
Canli HBT 1¢in kesin pozitif ve dusiik pozitif degerler (farkli teknik kriterler kullanilir)
Fikse HBT: 1:100 veya daha uizerindeyse, bu "kesin pozitif"

1:10 ile 1:100 arasindaysa, bu "diistik pozitif"
Serum Ornegi oOnerilir

Serum MOG-IgG (+) iken BOS 6rneklerinde MOG-IgG (+) %40-60



Anti-MOG antikor- klinik kullanimi ve Onemi

Q MOGAD i¢in tipik klinik veya radyolojik ozelliklere sahip hastalar

e SSS inflamatuar demiyelinizasyonu olan tiim hastalarin taranmasi i¢in onerilmez

Test Onerilen Durumlar (Yiiksek Klinik Siiphe):

*Cocuklar: 11 yas altindaki ADEM veya optik norit vakalari (Bu grupta MOG-IgG siklig1 %50'ye yakindir).
*Spesifik Optik Norit Vakalari: Bilateral (iki tarafli) tutulum, siddetli optik disk 6demi,
optik sinir kilifi tutulumu (perinorit) veya optik sinirin >%350'sin1 kapsayan uzun lezyonlar.

*Spesifik Miyelit Vakalari: LETM, conus medullaris bolgesinde lezyon veya "H-1sareti" (gri madde tutulumu).
AQP4-Negatif Hastalar: NMOSD klinik ozelliklerini tasiyan ancak AQP4 antikorlar1 - olan hastalar.



JAMA Neurology | Brief Report

Neden yuks ek klinik suphe? Positive Predictive Value of Myelin Oligodendrocyte Glycoprotein
Autoantibody Testing

Elia Sechi, MD; Marina Buciuc, MD; Sean J. Pittock, MD; John J. Chen, MD, PhD; James P. Fryer, MS; Sarah M. Jenkins, MS;
Adrian Budhram, MD; Brian G. Weinshenker, MD; A. Sebastian Lopez-Chiriboga, MD; Jan-Mendelt Tillema, MD;
Andrew McKeon, MD; John R. Mills, PhD; W. Oliver Tobin, MB BCh, BAO, PhD; Eoin P. Flanagan, MD

2 yil boyunca MOG-IgGl1 i¢in canlt HBT yapilan 1260 hastanin
92 hastada (%7,3) MOG-IgG pozitif saptanmis

Testin ozgilligi (spesivite) %97,8

Pozitif prediktif deger (PPV) --- 66/92 %72

MS = 11, enfarktiis = 3, B12 eksikligi = 2, neoplazi = 2,

genetik olarak dogrulanmis ALD =1 ve diger durumlar =7

1:1000 ve uizeri yiiksek titrelerde PPV %100
1:20-40 aras1 dusuk titrelerde bu oran %351
PPV orami ¢ocuklarda %94, yetiskinlere %67 gore ¢ok daha yiiksektir



Ant1-MOG antikor — ayirici tani

Review > J Neuroinflammation. 2018 Mar 19;15(1):88. doi: 10.1186/s12974-018-1108-6.

MOG-IgG in primary and secondary chronic
progressive multiple sclerosis: a multicenter study of
200 patients and review of the literature

S Jarius 1 2, K Ruprecht 2, J P Stellmann 4 5, A Huss ©, | Ayzenberg 7, A Willing 4, C Trebst &,
M Pawlitzki @, A Abdelhak €, T Griiter 7, F Leypoldt 1%, J Haas ", | Kleiter 7 2, H Tumani & 13,
K Fechner ', M Reindl '8, F Paul 3 ' 7 B Wildemann 18 19

> JAMA Neurol. 2020 Feb 1;77(2):257-259. doi: 10.1001/jamaneurol.2019.3656.

Coexistence of Myelin Oligodendrocyte Glycoprotein
and Aquaporin-4 Antibodies in Adult and Pediatric
Patients

Amy Kunchok ' 2 3 JohnJChen ' 3 4, Andrew McKeon 1 2 3, John R Mills 2 3,
Eoin P Flanagan ' 2 3, Sean J Pittock 1 2 3

MS hastalarinda %0.3-5
Seronegatif NMOSD %30

» Ann Neurol. Author manuscript; available in PMC: 2024 Feb 1.
Published in final edited form as: Ann Neurol. 2022 Oct 4;93(2):271-284. doi: 10.1002/ana.26502 %

MOG and AQP4 antibodies among children with multiple sclerosis and
controls

Benson ®, Tanuja Chitnis ¢, Carla Francisco 7, Mark P Gorman 5, Manu S Goyal !, Jennifer Graves 8, Benjamin M

Greenberg ?, Janace Hart 7, Lauren Krupp °, Timothy, Lotze '*, Sona Narula 2, Sean J Pittock 3, Mary Rensel %3,

Moses Rodriguez *4, John Rose 3, Teri Schreiner %6, Jan-Mendelt Tillema 14, Amy Waldman 2, Bianca Weinstock-

Network of Pediatric Multiple Sclerosis Centers

493 Pediatrik MS - 703 kontrol grubu
30/ 493 (%6) MOG-IgG pozitif
5 hasta MS (MOG-IgG+)
25/30 hasta MOGAD
Kiz cinsiyet - ON veya ADEM



Ne zaman BOS orneginde MOG-IgG gonderelim?

> J Neurol Neurosurg Psychiatry. 2022 Mar;93(3):334-335. doi: 10.1136/jnnp-2021-326779.
Epub 2021 Jul 14.

Frequency of MOG-IgG in cerebrospinal fluid versus ) 4/ 118 hasta Destekleyici klinik
Sertm 3/ 4 MOGAD

Samuel Pace 1, Michael Orrell 7, Mark Woodhall 2 3, Jacqueline Palace 2, Maria Isabel Leite 3,
Sarosh R Irani 2 3, Patrick Waters 2 3, Adam E Handel 4 3

> Neurology. 2019 Nov 12;93(20):e1867-e1872. doi: 10.1212/WNL.0000000000008479.
Epub 2019 Oct 23.

3/ 80 hasta
Relevance of antibodies to myelin oligodendrocyte
glycoprotein in CSF of seronegative cases 3/3 MOGAD

Sara Mariotto 1, Alberto Gajofatto 2, Lucia Batzu 2, Rachele Delogu 2, GianPietro Sechi 2,

P 1 =2 aa L leso " 2 n N aat ? Ngoaut. = 2

Multicenter Study > Neurol Neuroimmunol Neuroinflamm. 2021 Oct 28;9(1):e1095.
doi: 10.1212/NX1.0000000000001095. Print 2022 Jan.

Myelin Oligodendrocyte Glycoprotein- ) 13/ 262 hasta Seum negatif ise

Immunoglobulin G in the CSF: Clinical Implication of
Testing and Association With Disability 10/13 MOGAD

BOS

Young Nam Kwon ', Boram Kim 2, Jun-Soon Kim 2, Heejung Mo ', Kyomin Choi ', Seong-11Oh 7,




Anti-MOG antikor

* Antikor diizeyine akut atak doneminde bakilmalidir, ¢linkii remisyonda

antikor duzeylerinde siklikla dusus gortlir

e [k serum MOG-IgG testi (-) ise ancak akut tedavilerin uygulanmasindan
sonra elde edilmisse, en az 3 ay sonra veya niiks zamaninda tekrar test

yapilmasi onerilir.

* MOG-IgG titreler1 genellikle zamanla azalir, ancak yillarca pozitif kalabilir

veya immiinoterapi i1le veya immiinoterapi olmadan seronegatif hale gelebilir.

| 0 Dec 1,77(12):1575-1577. doi: 10.1001/jamaneurcl.2020.3115

wEmcAN [}
S0CIAT

Qb oy s
NEUROLOGY s (ANAZcer.
Research Article Full Access

Its

Associations of paediatric demyelinating and Long-term Outcomes in Patients With Myelin

encephalitic syndromes with myelin oligodendrocyte Oligodendrocyte Glycoprotein Immunoglobulin G-

glycoprotein antibodies: a multicentre observational Associated Disorder
study

ga *, Elia al
Claudia F Lucchinetti 2, Eoin P Flanagan 2



Anti-MOG antikor

* Baslangicta negatif olan hastalarda serokonversiyon son derece nadirdir.

* Baslangictaki serum MOG-IgG titrelerinin iyilesme veya nuks i¢in giicli
bir prognostik degeri yoktur.

* Yiiksek titrede kalict MOG-IgG seropozitifligi, niiks olasiligini 2-10 kat
artirir

 Antikor titreler1, uzun siireli takipte engellilik sonuclariyla net korelasyon
gostermemektedir

* Bu nedenlerle hastalarda anti-MOG antikor titre takibi onerilmiyor.



Otoimmiin Ensefalit Iliskili Antikorlar

Antibody associated
J l Autoimmune encephalitis antibodies
Antibodies against Antibodies ¢ ¢
neuronal and/or glial against intracellular . ) : )
cell-surface antigens antigens Group | autoantibodies Group Il antibodies
[ ] Anti-Hu, Anti-Ra, Anti-MA, Anti- Anti-NMDAr, Anti-VGKC, Anti-
Autoimmune Antibody-associated Paraneoplastic YO, Anti'GAD, Anti-Amphiphysin, VGCC,Anti-GABAr, Anti'AMPAr’
encephalitis demyelination onconeural antigens Anti-CV2 Anti-CASPR2, Anti-DPPX
* NMDA receptor * AQP4 e Hu
* LGN « MOG * Ri ‘
» CASPR2 « GFAP Yo
» AMPA receptor oTr
* GABA, or GABA, * SOX1 - L. . . i
Tocepor » Chi Hiicre i¢i noronal antijenlere yonelik
» mGLuR1 or MGIURS » Amphiphysin Malignite ile daha giiclii bir korelasyon
» Glycine receptor * KLHLM . .
« Dopamine 2 receptor « TRIM46 Sitotoksik T huicre
* Ma2 . .
« 2IC4 Siklikla serumda tespit edilir

nature > nature reviews neurology > review articles > article

Hiicre ylizeyi noronal antijenler
Review Article Published: 14 February 2023 . . - ee e .o
Origins and immunopathogenesis of autoimmune Malignite olasilig1 daha diistikttir

central nervous system disorders Humoral bagisiklik
Sudarshini Ramanathan, Fabienne Brilot, Sarosh R. Irani & Russell C. Dale & Slkllkla BOS ta tespit edllir




Otoimmiin Ensefalit iliskili Antikorlar

TBA

CBA

RIA

ELISA

Cesitli

Anti-NMDAR, LGI1, CASPR2, GABA(B)R,
AMPAR, DPPX, GAD65, IGLON5, MOG,
GLYR

Anti-Hu, Yo, Ri, amfifizin, CV2/CRMPS5,
Ma2/Ta, SOX1, Zic4, Tr/DNER, GAD65

Anti-GAD65
Anti-VGKC

Anti-GADG65

Uzmanlik gerektirir.

Hcre ici ve hiicre disi antijenlere karsi néral ant taramak i¢in kullanishdir, ancak ticari TBA'nin duyarlihg distk.
Ozgilliigli en Ust diizeye ¢ikarmak icin pozitif IB veya CBA sonuglarini dogrulamak icin kullanilabilir.

Bazi antikorlari (6rnegin, anti-MOG, GlyR, recoverin, titin) glivenilir bir sekilde tespit etmez.

CBA'nin bazi noral antikorlar (6rnegin, anti-LGI11, CASPR2) icin TBA'dan daha yuksek duyarhliga sahip oldugu bildirilmistir; ancak, daha
yuksek duyarlilik 6zgillikten 6diin vermeyi gerektirebilir.

CBA ile izole pozitifligin 6zgilliigl, analiz edilen maddeler arasinda farklilik gésterir ve ikinci bir testle (6rnegin, TBA) karsilik gelen
pozitifligin yoklugunda daha dustktiir; CBA ile zayif/disik izole serum pozitifligi icin, test laboratuvari ile daha fazla degerlendirme
gorusilmelidir (6rnegin, anti-CASPR2 igin ug nokta titresini belirlemek igin seyreltmeler).

Anti-MOG ve anti-GlyR igin CBA'larin AE igin noral antikor panellerine rutin olarak dahil edilmedigini, ancak uyumlu hastalk
fenotiplerine sahip hastalarda (6rnegin, anti-MOG igin ADEM veya CCE/FLAMES, anti-GlyR i¢in PERM) istenmesi gerektigini
unutmayin; bu antikorlarin testini uyumlu hastalik fenotiplerine sahip hastalarla sinirlandirmak, genellikle serumda distk dizeyde
pozitiflik olarak ortaya ¢ikan yanls pozitiflerin oranini azaltir.

IB ile izole edilen pozitifligin 6zgllliig, analiz edilen maddelere gore degisir ve ikinci bir testle (6rnegin, TBA) karsilik gelen pozitifligin
yoklugunda daha disuktr.

RIA ile yuksek dizeyde anti-GAD65'i olusturan serum esik degerleri yayinlanmistir (>20 nmol/L veya >2000 U/mL); tanisal belirsizlik
durumlarinda, intratekal anti-GAD65 sentezini degerlendirmek icin serumun yani sira BOS'un da test edilmesi 6nerilmistir
Anti-LGI1/CASPR2 yoklugunda anti-VGKC saptanmasi norolojik otoimmunite icin 6zgulliikten yoksundur; anti-VGKC testi
onerilmemektedir.

ELISA ile yuksek diizeyde anti-GAD65'i tanimlayan serum ve BOS esik degerleri yayinlanmistir (>10.000 IU/mL serum igin, >100 1U/mL
BOS icin); tanisal belirsizlik durumlarinda, intratekal anti-GAD65 sentezini degerlendirmek icin serum ile birlikte BOS'un da test
edilmesi dnerilmistir, ancak daha fazla kanita ihtiyacg vardir.

Uygun ornek ve uygun test se¢imi 6nemli

Klinik siiphe varliginda ideal sartlarda hem BOS hem de serumun birlikte test edilmesi onerilir.
ELISA tetkiklerinin HBT kiyasla sensitivitesi diistiktiir



Review > Clin Biochem. 2024 Apr:126:110746. doi: 10.1016/j.clinbiochem.2024.110746.
Epub 2024 Mar 8.

Otoimmun Ensefalit Illsklll Antikorlar Autoimmune central nervous system disorders:
Antibody testing and its clinical utility

Michael Gilligan 1, Christopher McGuigan 2, Andrew McKeon 3

v Hem serum hem de BOS'un test edilmesi Onerilir

v Izole antikor testi degil, genis kapsamli paneller gonderilmeli
v' BOS 6rnegi degerli --- NMDA-R IgG ve GFAP IgG

v" Serum 6rnegi degerli --- LGI1-IgG ve AQP4-1gG

Antikor titresi

v Serum GAD65 IgG >20 nmol/L, herhangi bir pozitif BOS degeri
v' CASPR-2 IgG HBT, 1:100 titrelerinin 1:10 degerlerinden daha yiiksek pozitif prediktif degerlere sahip

Seri olciimler
v NMDA-R ensefalitinde BOS titrelerinde bir artig, hastaligin tekrarlama riskini artirabilir.

v’ Paraneoplastik antikor titreleri ile hastalik siddeti arasinda iligski gosterilememistir



NMDA-R ensefaliti

Metodoloji

e Hucre Bazh Test . .
C ELISA yonteml
. ° 0 - ° ° O -
Sensitivite: BOS: %95-98;Serum: %85-90 Sensitivite: %60-70

Spesifite: %99 VIt
BOS: >1:10; Serum: >1:100 = Anlamli Spesifite: %90-95

yliksek

 Doku Immiinfloresans Testi (IFA)
Hizl1 sonug
Sensitivite: %70-75
Spesifite: %85-90



Sonuc¢

@ Klinik ve radyolojik bulgular 1s181nda uygun biyobelirtecin

dogru ornekte, dogru teknikle gonderilmesi onemli

- Biyobelirteclerden
* Intratekal immunaktivasyon k-FLC MS i¢in tanisal

GFAP NMOSB ayirici tanisi
e Astroglial hasar

NfL MS i¢in presemptomatik — tan1 — tedavi izlemi

anti-MOG MOGAD igin tanisal
* Antikor anti-AQP4 NMOSB ig¢in tanisal

anti-NMDAR OE tan1 ve tedavi degerlendirmesi (BOS)



TeSektoicn edevim. . .
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