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Esclerosis Multiple: un continuo clinico y biologico

Enfermedad inmunomediada del SNC con componentes inflamatorio y degenerativo.

Multiple Sclerosis Disease Spectrum

PRE-CLINICAL DISEASE I
I s
L PPMS

AT RISK

RRMS
HLA-DRE1*15:01 genotype
Single nuclectide polymorphims
Felaitive with M5/ autoimmunity
Witamin D deficlency

Childhood obesity

Tobacco abuse

Gurt ricrobiame ¢ Dlel
Epstein-Barr Wins infedion

Typical MS
symptoms

Clinical thres hold(s)

—

B
MULTIPLE SCLEROSIS

& (W Diagnosis of multiple sclerosis: 2024 revisions of the -
McDonald criteria

El diagnostico puede realizarse en
cualquier fase de la enfermedad: RIS, CIS,
Relapsing MS o Progresive MS
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Biomarcador: caracteristica medible que indica

procesos biologicos normales, patologicos o Binario. Seguro. Validado
respuestas a tratamientos.
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S =

Resonancia Tomografia de
Magnética Coherencia Optica LCR Suero

. Assay Clinical and S :
Biomarker 3 Clinical
: development pathological . = : :
discovery TRET et implementation
and validation validation en

Fig. 1 Steps in the biomarker development process
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Esclerosis Multiple: un continuo clinico y biologico

Multiple Sclerosis Disease Spectrum

PRE-CLINICAL DISEASE I MULTIPLE SCLEROSIS

I cIs RRMS
ALA-DRET*15:01 genotype

|
AT RISK |
|
|
Single nucleotide palymorphisms | PPAIS -
Reelative with M5/ autoimmunity } L
|
|
|
|
|
[
|

Witamin D deficlency
Childhood abesity
Tobacco abuse

Gt lcrokame / Diet
Epstedn-Borr WMinus infedion

Typical M5
symptoms

Susceptibi*lidad Diagnéstico Respuesta a tratamiento
- HLA-DRB1*1501 RM - LCR - OCT - PEV RM - Suero - OCT
. Infeccion VEB

Pronodstico
RM - LCR - Suero - OCT
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Fisiopatologia de los biomarcadores biologicos

CNS interstitial space Blood ‘
INMUNIDAD Vi v ‘]Ff\‘]f'-‘]f' INMUNIDAD
ADAPTATIVA ~ | INNATA
\ > 1 I1gG inde:, 'Sls:iégiﬁdaer;d IgM OCB
.. Microglia
. - s . CHI3L1
Linfocitos T . R I CCHITY
S
@$® . STREM27?7??
LinfOCitos B: Tﬁ::ra;::ll Acti.vated microglia :_E- : = -
. IgM-1gG: sintesis - BOC % . Astrocitos
. Cadenas cadenas ligeras -, Follcular . GFAP
(kappa o lambda) Flarisel TN dendritic cel " . CHI3L1
. Liberacion de CXCL13 ,JL\Ig-éK__FLC 3 ®
o e

DANO AXONAL (neuronal): NfL
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INFLAMMATION

i.e. Disease Flares
i.e. New MRI lesions

. SMOLDERING
DISEASE

MEDICINA PERSONALIZADA:

caracterizacion y prediccion individual
de los pacientes.

Muchos procesos inflamatorios y neurodegenerativos no se evidencian en la RM o la clinica.

Los biomarcadores biolégicos puede aportar marcadores objetivos de inflamacion intratecal y
daino axonal/glial.
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Biomarcadores linfocitos B: BOC IgG y k-FLC

Blood-CSF
barrier

Blood CSF

Albumin 900000 2099
s YYYYY  Fieation YYYYY

O"‘l\'l’ oy =

.> 90% pwMS presentan 1 produccion intratecal de IgG

Cuantitativa , < costo, interpretacion objetiva
Concordancia del 89% (k = 0.8) con las BOC con un 0.92 mg/L.
S 88% (52-100) y E 89% (69-100)*

KFLC analysis

CSF collection and Nephelometry
Processing MM

Total time
to results

k | ‘.-:‘5.;# 8 25 minutes
| Sy

Isoelectric focusing electrophoresis

CSF & Serum

collection and Electrophoresis Ged blotting Immunof xation Resuits interpretation

processng "
Total time
to results
3 hours 55
minutes

Cualitativa, > costo, interpretacion subjetiva
S 85% (37-100) y E 92% (74-100)*
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Biomarcadores linfocitos B: BOC IgG y k-FLC

Diagnéstico

RM - LCR - OCT - PEV

Prondstico
RM - LCR - Suero - OCT

RECOMENDACION:
Indice k-FLC 26,1

Diagnosis of multiple sclerosis: 2017 revisions of the
McDonald criteria

. DIS 2/4

Diagnosis of multiple sclerosis: 2024 revisions of the
McDonald criteria

. Criterios unificados: RIS, CIS, RMS, PMS.
. DIS 2/5 — nervio optico (MRI, VEP, OCT)

. DIT no es estrictamente necesario — BOC / kFLC
. MRI - SWI: CVS - PRL
. Diagnostico > especifico: POMS y LOMS

Assay Clinical and
development pathological
and validation validation

Biomarker
discovery

Clinical
implementation

Biomarker Assay Clinical and Clinical
: development pathological X : :
discovery AT ST implementation
and validation validation ‘
. BOC replazan DIT
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Biomarcadores linfocitos B: BOC IgG y k-FLC

Biomarcador Pronostico .

A -
BOC IgG Conversion de RIS/CIS a EMCD : . 100+
90% pacientes Mayor discapacidad é Ly LGAmk = D/0084| E 3 [Logrank p = 0.0027
[}) () 1
CIS OR: 9,88 para EMCD y OR 1,96 s ] “—. T sl
discapacidad (1). 2 e = ]
% .1-""“ . -g i
o o o) i
k-FLC Conversion de RIS/CIS a EMCD (1-2) N S I o e
Mayor actividad clinica y discapacidad 0 10 20 30 40 50 60 70 80 90 100110 O PAIRSESC S PIOP
’ Time (months)
CIS OR: 9,88 para EMCD (1). v+« KFLCAndex:<400
—— KFLC-index > 100
Nuevas lesiones en médula e infratentoriales (2): Univariado: OR 6.90
S (p=0.003). Multivariable: OR 8.07 (p=0.019)
KFLC 2100 PIRA aHR 3.7 (95%CI 1.1-12.3), p = 0.03 en 5 anos (3)
EDA aHR 2.1 (IC 95% 1.25-3.61, p = 0.005) (3) ¢

. Assay Clinical and 0
Biomarker 3 Clinical
discovery development pathological implementation

and validation validation

s v L SOCIEDAD MEDICA DE
(V] LABORATORIO CLINICO




e Hospital |
Dr.Soterodel Rio % {
7\

l VI CONGRESO

\ SOCIEDAD MEDICA
LABORATORIO CLINICO

5 - 6 DE NOVIEMBRE
STGO. | CHILE

Programa de
Esclerosis Mdltiple
UC

B Median time
to first relapse (in months):
a) OCGB /IgG /IgM: : 46

b) OCGB*/IgG ./IgM};. : 30

o
q
i)

Biomarcadores linfocitos B: BOC IgM

2 9 c) OCGB'/IgG,/IgM;;. : 36 5
25 e d) OCGB'IgG/IgM-: 18 £.
Biomarcador Pronéstico 8Z :
0.251
BOC IgM . Mayor actividad: >ARR, >carga
30-40% pacientes lesional. -
. Mayor discapacidad. T 5 m = = -

Time (in months)

. Correlacion NfL

Actividad clinica: < tiempo a un brote

80
& 17 - :g& el n=183 n=389 n=809 n=414 o068 667 — e
iy g
£ e
1001
g g Lo & » o
5 3 40 2 2
5 3 0.9
E 'g 751 E
g 30 é 5 ¢
g 20 - ©
a 501 06
10
Y » ——r-e—r-e-g
0 2 4 6 8 10 12 14 18 * : : : . e —— TR —
Years of evolution OCGE /IgGie/IgM;:  OCGB*/IgGie/IgM;z  OCGB*/IgGi/IgM;:  OCGB*/1gGi/IgM}: OCGB'/IgGic/IgM;z:  OCGB'/IgGic/IgM;:  OCGB'/1gGjc/IlgM;z  OCGB'/IgG//IgM;e
Mayor discapacidad: 63% EDSS 6 Actividad MRI: 1 lesiones T2 Dano axonal: 1 NfL

& &

Assay Clinical and Y, g s s v L SOCIEDAD HEDIC.@ #]3
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Biomarker
discovery

and validation validation
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Biomarcador dano neuroaxonal: neurofilamento

60004
A HEAD ROD TAIL i
o 50004
NfL70kDa N —=HE D ) S C
NfM150kDa N~ (NS I (S C :E:
40004
NfH200kDa N = (D EED (. C g
B Monomer Dimer Tetramer ﬁ 3000+ w
C— e — 1 &
o .
2000+ . = .
S v
P .
- e
.
aaaaaaaaa = ] ‘ g
| 0 T ] 1 L)
| ALS FTD oL CBS PSP

m T NfL enfermedades neuroldgicas

(a) NFL (CSF vs Serum) I

-
] ——

00
P 75
50
— - /
d 40
_' Z 30+
O E -
Bead-based S
Immunoassay 10+ rho=0.672
Gl ) ?<00001
o 1olw L) L] 1 . 1 L}
CSF NFL (pg/ml)

Papel EM: envuelta por macrofagos y microglia —

1 autoinmunidad contra los antigenos neuronales =
Correlacién CSF con suero
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Biomarcadores dano neuronal: neurofilamento

Immunoassays
[ . Targeted
: Chemiluminescence and :
S ELb : electrochemiluminescence : e
Discavery : Disetvery : Discovery : [ miscovery
1 I|||||||IIIIIIIII| Targeted yE Targeted ‘y Targated J [ rargeted
O"'“'."l' B O z In research e E In reaem:hi _ v In razearch “ E In reaaarl:.-h
|E| In the clinil:E T E In the clinici b In tha clinic @ In the cllnlc
1987 2025 : : :
i Highly expensive E Low-cost : Low-cost E Expensive
Intermediate multiplex : Low multiplex E Low multiplex Intermediate multiplex
i capabilities ' capabilities 1 capapilities ] capabilities
Plataformas: High thraughput High throughput High throughput High throughput
Simoa® (Quanterix: deteccion digital de molécula unica) iy o b Lowsensitity High sensitivity P High sensitivity
Elecsys® - Atellica® - Lumipulse®: ECL P High specificiy: High specificity® | High specificity*  High specificity?
ELLA ®: inmunofluorescencia. : Simple sample , Simple sample : Simple sample y Simple sample
i preparation : preparation ] preparation : preparation
Easy data : Easy data i Easy data Easy data
analysis i analysis d analysls H analysis

Simoa vs Ella: correlacion (r = 0.86, p < 0.0001). Ella

sobreestimo los valores en un 17%, pero dado que los
datos eran lineales (p = 0.57), Método de deteccion recomendado

Simoa®, Elecsys®, Atellica®, Lumipulse®: R? = 0.95, LCR: ELISA
pero con valores no intercambiales Suero: Simoa.

*** Mismo laboratorio

s v L SOCIEDAD MEDICA DE
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Guidance for use of neurofilament light chain as a
cerebrospinal fluid and blood biomarker in multiple sclerosis

management
L‘/ sNfL T — brote — aparicién de Gd+
, . L. T sNfL 6m-1 afio antes del brote
€L Pronostico T sNfL 1-2 afios antes de CDW (+GFAP)

Descenso 240% tras DMT = Meses para normalizacién de
buena respuesta. 6-12 NfL en LCR tras tratamiento
efectivo (1)

); Respuesta Terapéutica

y ! Factores de confusion Edad 1, IMC |, ERC 1 — ajustar por z-score.

- El uso de Z-scores o percentiles + RM + clinica
' Interpretacion .Z>1.50>90.° percentil — alto riesgo de reactivacion o progresion proxima.
. Descenso de Z-score tras DMT — buena respuesta DMT

FDA 2021 y EMA 2022

. Assay Clinical and . Neoiilato ‘
Biomarker 3 Clinical bl btibined £
rE— development pathological implementation approval anc

and validation validation ' . {
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Biomarcadores astrocito: GFAP

A | Correlation of SGFAP with cGFAP

400-
L]
—
s &4 D .
E ' 300+
g 8- i .
] i-3 )
i ’ - E
2 ' = 2004 —® -
I o
e ——— ' e
g &° ' 2
[T [
o 2 - P — :
| —:— R=.43; P=.004
Papel EM: liberado por PPMS RRMS 0 . . . . .
_ _ 0 10000 20000 30000 40000 50000
astrocitos reactivos cGFAP, pg/mL

Correlacion moderada (R =0.43; p =.004)

Método de deteccidn

Plataformas:

SIMOA (newly developed single - molecule recomendado ' =

array) LCR: ELISA s Factores de confusion
i::ify Suero: Simoa.

MSD S-PLEX® *** Mismo laboratorio Edad 1, ¥1, IMC | — ajustar por z-score.
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Biomarcadores astrocito: GFAP

Biomarcador Prondstico sGFAP and sNfL levels high ———— sGFAP level low and sNfL level high
sGFAP level high and sNfL level low sGFAP and sNfL levels low
GFAP (LCR - . Discapacidad: CDW, PIRA 0.6
suero) . Correlacion con atrofia SG -
talamo -
g —
S 0.4-
GFAP detecta progresion E
“silenciosa” (sin recaidas ni S
lesiones activas) S 0.2-
o
a
Z>3=CDWredflag > 0
CDW en 6 meses - Z-score l ) : . | .
GFAP >3 — HR 2.88 (IC95%: 1.21-6.84; p = 0.016) 0 - ﬁm: 4 .
GFAP >3 + NfL <1 — HR 4.31, p=0.006 P, Hme, ¥

Assay Clinical and

: Clinical \g Regulatory = N§ v SOCIEDAD MEDICA DE
::(;'3::&252:‘ p:;tlnizlaoﬁg;cnal implementation F s Ad L LABORATORIO CLINICO

Biomarker

discovery
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Progresiva: GFAP, CHI3L1, CHIT1.
Inflamacién compartimentalizada y neurodegeneracién glial.

Programa de
Esclerosis Mdiltiple
UC

BOC, k-FLC — mayor riesgo

de EMCD / diagnéstico

Preclinical phase Progressive phase

Relapsing phase

First NfL: biomarcador de actividad i
clinical clinica y radiolégica. :
CXCL13** E

—— Focal inflammatory activity

—— Smouldering pathology

Il 101 0 0 1

! . ] ! ! ! ! .

CSF cells and
bifL biochemical analysis NI N N i il
IgG index =] GFAP GFAP GFAP
IgG OCB Diagnosis -
Screening in k-FLC index
high-risk =
individuals IgM OCB y
NFL NFL Biological Treatment Disease
characterization choices monitoring
CXCL13 CHI3L1
CHIT1 STREM2 U CSF m Blood
GFAP GFAP
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Diagnostico de Esclerosis Multiple: BOC o kFLC?

Positive cerebrospinal fluid in the 2024 McDonald criteria for
multiple sclerosis

- K-FLC y/o BOC (gold standard) uso segun disponibilidad.
- K-FLC como prueba de primera linea
- BOC como confirmacion en casos dudosos”

K-FLC <3.3 — BOC (-) VPN 99%

k-FLC 3.4-6 — realizar BOC ** o vicecersa

K-FLC > 6.1 — BOC (+) — confirma EM sin BOC

Cada laboratorio debe validar el punto de corte k-FLC index €

s v L SOCIEDAD MEDICA DE
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Pronostico de Esclerosis Multiple m

Criterios McDonald 2024 — diagnéstico Los biomarcadores NfL y GEAP — diferenciar
. - : : EM remitente de EM progresiva.

mas temprano, estratificar riesgo, predecir

progresion y personalizar tratamiento. - NfL: biomarcador de actividad

+ -  GFAP: biomarcador emergente de
rogresion.
Interpretacién integrada: | | @ Prog

RM + LCR + suero constituye el nuevo
paradigma clinico-prognoéstico de la EM.

' ¢ Inflamatorio activo — NfL1, RM+ — DMT alta eficacia -

Escalamiento terapéutico.

DIS/DIT , Dario axonal y glial KFLC 2 100: > actividad clinica, radiolégica y CDW
Respuesta inmune artiren

*Carga lesional intratecal.

¢ Degenerativo no inflamatorio - GFAP?1, NfL— — Enfoque
neuroprotector y rehabilitador.
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Respuesta a tratamiento de Esclerosis Multiple
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Guidance for use of neurofilament light chain as a
cerebrospinal fluid and blood biomarker in multiple sclerosis
management

CMSC Consensus Statement
on Neurofilament Biomarkers

in Multiple Sclerosis

Mediciéon basal: al diagndstico o previo a DMT.

3- to 6-month monitoring period

Control: a los 3—6 meses tras recaida o cambio
de DMT.

- 1 240% — respuesta favorable

- T o sin cambio — escalamiento DMT

Stable Elevated . Clnical anclior
Serum NfL \
{ N\ / | MRy Complementar con: RM, OCT, EDSS.
Y
e Usar z-score o percentiles ajustados por edad/IMC/VFG.
curent DT DT ey _ |
Integrar con GFAP en pacientes con EM progresiva.
Re-baselne

serum NIL
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Serum Neurofilament

Light Chain Reference App

Serum Neurofilament Light Chain (sNfL) Reference App for the Simoa NF-light assay (HD-X)

sNfL of 10 pg/ml at 60 years and BMI of 21.5 kg/m? Z score=-0.52

NfL assay
Quanterix Simoa NF-light Advantage (PLUS) - sNfL Z scores
— 0
Lot/Version 30 — 1
— 1.5
V2 Advantage (PLUS) Kit - lots 503215, 503862 and later - -2
No transformation needed - the measurement is compatible with the BMI
values in the reference database described in [1]. —_ — 215
£ 20
©
2
NfL level in serum (in pg/ml) >
10 <
Age (in years) 10 B
For Body Mass Index (BMI), please select on the following: 0
© BMI not known 30 20 50 60 70
& BMI known Age [years]
@® Calculate BMI ;
ID Age sNfL BMI Percentile sNfL Z score
Height (in meters)
1 60 10 21.5 30 -0.52
1,6
Weight (in kilogram) A serum NfL (SNfL) level of 10 pg/ml as measured by the Simoa NF-light (Quanterix; on the HD-X

machine) assay at an age of 60 years and a BMI of 21.5 kg/m? corresponds to a sNfL Z score of -0.52
(i.e. number of standard deviations from the mean in healthy controls) which is equivalent to the 30th

55
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Integracién a la practica clinica

&N Experiencia local
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Radiologically isolated syndrome: A 6-year follow-up study in Chile

Felipe Condeza“, Alicia Munoz “, Carolina Pelayo“, Lorena Garcia *b  Adolfo Del-Canto 7,
Manuel Orellana®, Leticia Gutierrez “, Ignacio Guzman °, Lukas Jiirgensen-Heinrich “,
Juan De-La-Barra”, Nicole Guenim “, Sebastian Bravo-Grau “, Juan-Pablo Cruz“,
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848 MS patients
28 RIS (Prevalence 3.3%) X median follow-up
82% women 72 months (1-157)

Median age at RIS 34 (20-54 years)
Family history of MS 13%

median time to first clinical
symptom 21 months

FR: edad < 37 anos, BOC, lesién médula y
lesion infratentorial.
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Codigo del Examen ;3000

Nombres del Examen - K-Index en LCR, Sintesis intratecal de cadenas livianas Kappa libres
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Método: turbidimetria

Caracteristicas demograficas DIT EM
Sexo Edad Fenotipo BOC Kappa

M 25 Recurrente -- DIT

F o 47 Progresivo )+ BOC positivas: 6/7

F 41 Progresivo (+) (+) 1 . T . 0

A Ve Py O Indice Kappa positivo: 7/7 — 15%

F 40 RIS (-) (+)

M 36 Recurrente +) ) Concordancia

F 25 Recurrente (+) (+) . — ~

i o e ik ok McNemar: p = ns (muestra pequena)

PABAK = 0.71 — Concordancia sustancial
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Mensajes claves

Los biomarcadores bioldgicos de diagnostico, prondstico y respuesta
terapéutica permiten objetivar la inflamacion intratecal y el daiio axonal/glial.

ﬁm Diagnéstico: k-FLC - BOC segun disponibilidad, 000
BOC si hay duda o viceversa.

Pronostico: Integracion de RM + LCR + suero

00000000 Actividad/Respuesta: NfL (ideal con Z-score).
Progresion: GFAP.
s En evaluacién: CXCL13 y nuevas aplicaciones VEDICINA PERSONALIZADA.
de k-FLC. caracterizacion y prediccion
individual de los pacientes.
% Es imprescindible fortalecer estudios en vida real para validar el uso
sistematico de biomarcadores en la practica clinica.
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