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Produccion de Inmunoglobulinas

ﬁﬁgm} =
0 - .K Cﬁ%

K sCLLs A sCLLs
Rango normal: 3.3-19.4 mg/L 5.7 —26.3 mg/L
Relacion k/A: mediana = 0.6 (rango = 0.26 — 1.65)
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Inmunoensayo Freelite
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Freelite: un ensayo establecido

Incluido en las guias
de criterios de
respuesta del
International

Myeloma Working
Group (IMWG)

' 2001 | . 2006 |
A N 4

Aprobacion
FDA

Durie Leukemia 2006;20:1467-73
Dispenzieri Leukemia 2009;23:215-24
Rajkumar Lancet Oncol. 2014;15:e538-48

Reconocido como un
‘biomarcador de
malignidad’ en los
criterios diagnosticos
para mieloma multiple

Mencionado en
las guias del
IMWG para
analisis de

cadenas livianas
libres en suero
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Freelite: un ensayo establecido

Reconocido como un
‘biomarcador de
malignidad’ en los
criterios diagndsticos
para mieloma multiple

Lzoog) (2014

Mencionado en
las guias del
IMWG para
analisis de
cadenas livianas
libres en suero

Durie Leukemia 2006;20:1467-73
Dispenzieri Leukemia 2009;23:215-24
Rajkumar Lancet Oncol. 2014;15:e538-48

Ensayos Freelite
LCR CE-marked
liberados para

SPAPLUS®

Ensayos Freelite
LCR CE-marked
liberados para
Optilite®
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Introduccion a LCR
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Liguido Cefalorraquideo (LCR)

~ Funciones:
V ~ Sl ]  Amortiguacion
* Nutricion
& * Eliminacion de productos de
' desecho
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:Donde esta el LCR?

Dura madre
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LCR es secretado por el plexo coroideo

AR (SIS Arachnoidal granulations

Foramen of Monro

Plexo Coroideo

Lateral ventricles

3™ ventricle ™

th i .
=5 AR Aquaductus cerebri

Foramina of Luschka

Damkier Physiol Rev 2013;93:1847-92

Republished with permission of APS; permission conveyed through Copyright Clearance Center, Inc.

Foramen of Magendie Binding ?
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Secrecion de LCR, circulacion y reabsorcion

Choroid
plexus

Brain CSF

hemisphere
Blood

Blood-brain
barrier

ding

Site

Damkier Ph | Rev 201 1847-92 SUperior
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Secrecion de LCR, circulacion y reabsorcion
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ding ¢

Damkier Physiol Rev 2013;93:1847-92 Site ke
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Suero vs. LCR

Serum CSF
Na* (mmol/L) 136 — 145 136 - 150
Protein (g/L) 60 — 80 0.15-0.45
e Albumin (g/L) 33-47 0.177 — 0.251
.« 1gG (g/L) 6-16 0.008 — 0.042
e 1 FLCs (mg/L) 3.3-19.4 0.13-0.22
e A FLCs (mg/L) 5.7 — 26.3 0.13 - 0.20
presslauer J Neurol 2008;255:1508-14 Binding &

Burtis Tietz textbook of clinical chemistry and molecular diagnostics. 5th ed: Elsevier, 2012. Slte



Introduccion a EM
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¢ Es Esclerosis Multiple?

.l
\.J

EvidenFia
Clinica

& Analisis
W& deLCR
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Courtesy of The National MS Society: www.nationalmssociety.org Slte i



¢ Es Esclerosis Multiple?

Analisis
de LCR

Cortesia de The National MS Society: www.nationalmssociety.org



Diagnostico diferencial de otras condiciones

Rango Hallazgo Util en el diagndstico
normal tipico en EM | diferencial de...
Rto de leucocitos <5 cells/uL | 5-50 cells/uL | Infeccidn bacteriana
Citologia LCR Tumor de SNC
Qi <5-10x103 <10x103 Otras condiciones

(Albumings/Albumin

serum)

inflamatorias. X e]. Sarcoidosis

Deteccion de Igs intratecales — consistente con diagnostico de EM

Bandas oligoclonales | <1 band >1 band Otras condiciones
inflamatorias x ej. SLE,
neuromielitis Optica

Indice IgG <0.7 >0.7

Stangel Nat Rev Neurol 2013;9:267-76
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Criterios diagnosticos para EM

Diagnosis of multiple sclerosis: 2017 revisions of the
McDonald criteria

Alan | Thompson, Brenda L Banwell, Frederik Barkhof, William M Carroll, Timothy Coetzee, Giancarlo Comi, Jorge Correale, Franz Fazekas,
Massimo Filippi, Mark S Freedman, Kazuo Fujihara, Steven L Galetta, Hans Peter Hartung, Ludwig Kappos, Fred D Lublin, Ruth Ann Marrie,
Aaron E Miller, David H Miller, Xavier Montalban, Ellen M Mowry, Per Soelberg Sorensen, Mar Tintoré, Anthony L Traboulsee, Maria Trojano,
Bernard M ] Uitdehaag, Sandra Vukusic, Emmanuelle Waubant, Brian G Weinshenker, Stephen C Reingold, Jeffrey A Cohen

- demostrar que el dafo al sistema

nervioso central esta diseminado en
tiempo (DIT) y espacio (DIS)

Binding &
Thompson Lancet Neurol 2017 https://doi.org/10.1016/S1474-4422(17)30470-2 Site



Criterios diagnosticos para EM
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Thompson Lancet Neurol 2017



Criterios diagnosticos para EM

]

“...demostracion de
bandas oligoclonales
en LCE en ausencia de
hallazgos tipicos
permite que se realice
un diagnostico de
sclerosis multiple...”

*NUEVO*

Thompson Lancet Neurol 2017

A

Disca pacidam

Tiempo




Criterios diagnosticos para EM

(3 4 RYEE: )
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Tiempo Tiempo

‘...el examen de LCR
esta fuertemente
recomendado...
cuando existe...

un curso progresivo

al inicio...”

Thompson Lancet Neurol 2017




Examen de LCR esta fuertemente
recomendado:

* Cuando la evidencia clinica y MRI es insuficiente
para avalar el diagnodstico de EM

* Cuando la presentacion es diferente a un SCA
tipico
por ej. curso progresivo al inicio

* Cuando la clinica, imagenes u otras caracteristicas
de laboratorio son atipicas para EM

* En poblacion donde EM es menos frecuente

por ej. ninos, individuos mayores, etc.
Binding &

Thompson Lancet Neurol 2017 https://doi.org/10.1016/51474-4422(17)30470-2 Site ke
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Deteccion de Igs intratecales



Poblacion con EM
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Courtesy of Multiple Sclerosis International Federation, Atlas of MS 2013: www.msif.org



Prevalencia EM (2013)

People per o=y 3
100,000 with Ms ) BK:
v &
B >100
60.01 — 100
20.01 - 60
5.01-20
0-5

B EEO

Data not provided

Cortesia de Multiple Sclerosis International Federation, Atlas of MS 2013: www.msif.org



EM es 2 veces mas frecuente en mujeres

Binding &

Multiple Sclerosis International Federation, Atlas of MS 2013: www.msif.org Slte



Edad promedio de presentacion de EM

30 anos

Binding &

Multiple Sclerosis International Federation, Atlas of MS 2013: www.msif.org Site 3




T
- Dano ala vaina de mielina

[
Fibra
nerviosa
normal

Fibra nerviosa
afectada por
EM

Binding &

Con permiso de Mayo Foundation para Medical Education and Research. Todos los derechos reservaclzlo?



[Individuos normale%
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Esclerosis multiple
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Imagenes cerebrales en EM

T1 pre Gd T1 post Gd
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Cortesia de The National MS Society: www.nationalmssociety.org Slte



Sintomas en EM

._l'_ Cognition
‘rj Vision
O \ Depression
. | (T
Fatigue / \
Sensor A ¢
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Weakness ——@ | 3
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Criterios Diagnosticos para EM

Diagnosis of multiple sclerosis: 2017 revisions of the
McDonald criteria

Alan | Thompson, Brenda L Banwell, Frederik Barkhof, William M Carroll, Timothy Coetzee, Giancarlo Comi, Jorge Correale, Franz Fazekas,
Massimo Filippi, Mark S Freedman, Kazuo Fujihara, Steven L Galetta, Hans Peter Hartung, Ludwig Kappos, Fred D Lublin, Ruth Ann Marrie,
Aaron E Miller, David H Miller, Xavier Montalban, Ellen M Mowry, Per Soelberg Sorensen, Mar Tintoré, Anthony L Traboulsee, Maria Trojano,
Bernard M ] Uitdehaag, Sandra Vukusic, Emmanuelle Waubant, Brian G Weinshenker, Stephen C Reingold, Jeffrey A Cohen

‘The goal is to make a

rapid and accurate diagnosis of MS...

Binding &
Thompson Lancet Neurol 2017 https://doi.org/10.1016/S1474-4422(17)30470-2 Site



¢Es EM?

‘Sindrome Clinico Aislado’

Disability

> Binding &

Time Site ki



Sindrome Clinico Aislado

* Primer episodio de sintomas neuroldgicos
qgue duran al menos 24 horas

* Causado por inflamacion y desmielinizacion
en el sistema nervioso central

Disability

> Binding &

Time Site ks




¢Es EM?

Luego de 20 anos:

A
Discapacidad minima o ausente

©
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Desarrolla EM
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Disanto Neurology 2012;78:823-32



¢Es EM?

<.

D .
Ewdenga
clinica
& Analisis

W& deLCR
o
J/ \/ Detecta inmunoglobulinas

Diagnodstico diferencial de otras condiciones
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BOC e indice de I1gG
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Pruebas de |laboratorio para detectar Igs
intratecales

Técnica Sensibilidad Especificidad
diagndstica para EM  diagnostica
Bandas 88 — 94% 92%
Oligoclonales
Presslauer J Neurol 2008;255:1508-14 Binding

Dobson J Neurol Neurosurg Psychiatry 2013;84:909-14  Presslauer PLoS ONE 2014;9:e89945 Site



Método casero para BOC

Serum CSF
POS \ 1\1/ \1/\ r \ o \ Neg
H105 M=o = (-) @ Castgel
@ Dilute samples
@ Loadsamples
PH3.0 W (+)

@ Run gel

B

Nitrocellulose .
> : @ Transfer to nitrocellulose

Agarose gel <7

@ Add block solution
ji ji ji jiji @ Add anti-IgG peroxidase

@ Adddeveloper

Adaptado de Puissant-Lubrano Pratique Neurologique — FMC 2011;2:285-90



CSF S CSF S CSF S CSF S CSF S
9.0 —
pH :
6.5 — :
Normal | Intrathecal]] Intrathecal Systemic IgG
Jg synthesis; Jg synthesisJ inflammation M-protein

Freedman Arch Neurol 2005;62:865-870 Mirror pattern

Reproduced with permission from Arch Neurol © 2005 American Medical Association. All rights reserved.



Métodos BOC

UK and non-UK participants
n=135

H Sebia
B Helena

M In house

Other

Binding &

Cortesia de UK NEQAS, Distribution 163, June 2016, http://www.immaqas.org.uk Site




Q Load samples
- Isoelectric focusing

¢ )
Start 1 hour 2 hours 3 hours
Cortesia de Teresa De Michele, General Hospital Agostino Gemelli, Rome



Ejemplo BOC Sebia

HYDRAGEL 9 CSF ISOFOCUSING St

1 1 2 &< - . Rl 4’ 5 5 6 6 7 i 8 8’ 9 9

\ (

CSF S CSF S

B con .OCBlOCB

Courtesy of Teresa De Michele, General Hospital Agostino Gemelli, Rome

Binding &
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Reproducibilidad de BOC

Asociacion Italiana de Neuroinmunologia

e 20 laboratorios

 Comparacion de resultados de BOC para 4
pacientes con SCA

Binding &

Franciotta Clin Chem 2007;53:1557-8 Siteq#



B
. Reproducibilidad de BOC

CSF S CSF S CSF S CSF S

|

C

7.04

9.5 -
A B

Republished with permission of the American Association for Clinical Chemistry, permission conveyed through Copyright Clearance Center, Inc.



Reproducibilidad de BOC

30 1 B Serum
25 " 01 CSF
No. of OCB 20 -
(median, range) s
10 -
. “ ]
. } } i mE

. A B C D
Interpretacion
BOC pos n=20 n=20 n=13
BOC neg n=15 n=7
BOC neg, patron espejo n=>5

Adaptado de Franciotta Clin Chem 2007;53:1557-8



Resumen

Gold
standard

No
siempre Laborioso
disponible
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Deteccion de Igs intratecales
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Indice 1IgG =

Albumina corrige en
base a la funcion de la
barrera

hematoencefalica
sinding &
Site ki



[Individuos normales]

Qarp

OO0

s . R
Albumina,

KAlbumma

suero
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[Barrera hematoencefalica da'r‘iad%

Qarp

QOO0

4 . R
Albumina,

\Albumma

Suero

BEEY
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Indice IgG =
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18G | cx

\
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\Albumlna
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[Individuos normale§

% : 18Gcr :
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[Barrera hematoencefalica daﬁada]
%%SS : 18G cr )
%}@A%%‘E \_ IgGsuero -

4 )

OO 00O Albumina g

m ) Albummasuem/
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Pruebas de |laboratorio para detectar Igs
intratecales

Técnica Cuantitativa? Sensibilidad Especificidad

Automatizada? diagnodstica para EM  diagndstica

No cuantitativa,
Puede ser 88 —94% 92%
automatizada

Bandas
oligoclonales

indice IgG Si 75 - 85% 77%

Presslauer J Neurol 2008;255:1508-14 Blndmg

. ,L'
Dobson J Neurol Neurosurg Psychiatry 2013;84:909-14  Presslauer PLoS ONE 2014;9:e89945 Site ks




Resumen

Simple de
realizar

Po.b.re. Ind ICe Ampliamente
especificidad

diagnostica |gG clpertsliz

Pobre
sensibilidad
diagnostica
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Pruebas de |laboratorio para detectar Igs
intratecales

Técnica Cuantitativa? Sensibilidad Especificidad

Automatizada? diagnostica para EM  diagndstica

No cuantitativa,
Puede ser 88 —94% 92%
automatizado

Bandas
oligoclonales

Indice IgG Si 75— 85% 77%
CLLs...
Presslauer J Neurol 2008;255:1508-14 Binding

Dobson J Neurol Neurosurg Psychiatry 2013;84:909-14  Presslauer PLoS ONE 2014;9:e89945 Site



CLLs y diagnostico de EM
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Deteccion de Igs intratecales
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Ensayo Freelite en LCR

* CE-marked Freelite Mx CSF kits para Optilite®
e CE-marked Freelite CSF kits para SPAPLUS’

— Todos pueden ser usados también para suero (& orina)

* Rangos de medicion extendida:

Optilite Measuring range (mg/L)
Kk Freelite Serum 0.33-127,000

CSF 0.33-12.7
A Freelite Serum 0.74 -139,000

CSF 0.74-17.4

Binding &
Site



Ensayo Freelite en LCR

* CE-marked Freelite Mx CSF kits para Optilite®
e CE-marked Freelite CSF kits para SPAPLUS’

— Todos pueden ser usados también para suero (& orina)

* Rangos de medicion extendida:

SPAPLUS Measuring range (mg/L)
K Freelite Serum 0.4 - 180,000

CSF 0.1-180
A Freelite Serum 0.45 - 165,000

CSF 0.1-165

Binding &
Site



Concentraciones elevadas de CLL en
LCR en EM

5
B « FLC
4 B \FLC
CSF FLCs 3
(median,
mg/Ll) 5
1 |
O _

Control MS
Binding &

Adapted from Presslauer J Neurol 2008;255:1508-14 Site s




Concentraciones elevadas de CLL en

LCR en EM
5
. B « FLC
B A FLC
CSFFLCs 3 -
(median,
mg/L) 2 |
1 _
0 _

Control MS CIS ME GBS NB CIDP

Binding &

Adapted from Presslauer J Neurol 2008;255:1508-14 Site Ao




BOC positivas asociadas con niveles
elevados de CLL ¥ en LCR

50
[ ] -]
10 ? T
K FLCCSF  °
(mg/L) 1 T | /[ K FLC = J
0.1

Group1 Group 2A  Group 2B

OCB neg OCB pos OCB pos

Non-MS Non-MS

Binding &

Fischer Clin Chem 2004:50:1809-13 Site ki

Republished with permission of Clinical Chemistry; permission conveyed through Copyright Clearance Center, Inc.



indice CLLx =

AlbUmina corrige en
funcion de barrera
hematoencefalica
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indice CLL k =
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[Barrera hematoencefalica daﬁada]
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Esclerosis multiple
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indice de CLL elevado en EM

100
B « FLC index
80 B ). FLC index
FLCindex g0 -
(median)
40 -
20 -
0 -
Control MS
Binding &

Adaptado de Presslauer J Neurol 2008;255:1508-14 Site s



indice de CLL elevado en EM

100
B « FLC index

80~ B ). FLC index
FLCindex g0 -- K FLCIndex=5.9
(median)

40 -

20 -

o [Toooo- _

Control MS
Binding &

Adaptado de Presslauer J Neurol 2008;255:1508-14 Site i




indice de CLL elevado en EM

100
20 | B « FLCindex
B A FLC index
FLC index 60 -- K FLC Index =5.9

(median)
40

20

Control MS CIS ME GBS NB CIDP

Binding &

Adapted from Presslauer J Neurol 2008;255:1508-14 Site s




Pruebas de |laboratorio para detectar Igs
intratecales

Técnica Cuantitativa? Sensibilidad Especificidad
Automatizada? diagnodstica para EM  diagndstica
- Bandas No-cuantltatlva_, 88 — 949 929
oligoclonales Puede ser automatizada
Indice IgG Si 72 —85% 77%
Indice x CLL : o o
(25.9) Si 96% 86%
Presslauer J Neurol 2008;255:1508-14 Presslauer Mult Scler 2016;22:502-10 Binding

Dobson J Neurol Neurosurg Psychiatry 2013;84:909-14  Presslauer PLoS ONE 2014;9:e89945 Site



Comparacion de indice k CLL y BOC

No. of patients K FLC index

Presslauer = 41 (29) 78

Leurs 297 (274) 204 6.3 94 83 86 92
Bernadi 24 0 51 7.82 95 98 100 96
Gurtner 62 (3) 104 78 >8.868 88.1 88.7 94.0 84.0
Menendez-

29 14 56 10.62 93.1 95.7 96.5 98.6
Valladares
Bayart 59 44 39 >12.45 78.0 77.1 78.0 79.5
xZ'rZ”C'a' 37 85 >291 8378 8588 89.19  81.18
Presslauer J Neurol 2008;255:1508-14 Menendez-Valladares Multiple Sclerosis J - Exp Transl Clin 2015
Leurs Presented at ECTRIMS 2017:P1131a Bayart Acta Neurol Scand 2018;138:352-8 Binding

Bernardi Biochimica Clinica 2013;37:389-94 Valencia-Vera Clin Chem Lab Med 2017;56:609-613 Site e
Gurtner Clin Chem Lab Med 2018;56:1071-80



DE GRUYTER Clin Chem Lab Med 2018; aop

Editorial

David Zeman

Free light chains in the cerebrospinal fluid.
Do we still need oligoclonal IgG?

“...quantitative CSF «FLC analysis has just entered
clinical routine.”

“Perhaps the next revision of McDonald criteria could

mention intrathecal kFLC synthesis as a suitable
alternative to oligoclonal I1gG.”

Zeman Clin Chem Lab Med 2018;56:1011-4



Resumen

Facil de
realizar

EE S
sensibilidad Ampliamente
diagnostica y disponible

especificidad

Facil de
interpretar



Algoritmo de screening para sospecha de EM

CLL x indice

(n=122)
<0.92 0.92-8.33
(n=40) (n=52)

BOC ne BOC pos

No EM No EM
(n=39) (n=1)
(n=36) (n=16)
No 'EM EM NOIEM EM
(n=33) WUEEN (n=9) QWiEY Binding &

Valencia-Vera Clin Chem Lab Med 2017 https://doi.org/10.1515/ccim-2017-0285 Site 3




Algoritmo de screening para sospecha de EM

“...we propose Kk FLC determination as a screening tool
to select which CSF samples should be candidates for OCB tests.”

CLL k indice

0.92-8.33

EM altamente EM altamente
improbable

probable

Binding &
Valencia-Vera Clin Chem Lab Med 2017 https://doi.org/10.1515/ccim-2017-0285 Site



Resumen:

CLLs en EM y SCA

Evidencia de aval al

diagnostico de EM

Marcadores
prognostico para
predecir conversion
SCA

v/

e CLLs k estan altamente elevadas

e CLL A estan moderadamente
elevadas

e Un indice IgG elevado
e >2 bandas oligoclonales
e Un indice CLL k¥ elevado

e >? bandas oligoclonales
e Un indice CLL k elevado

Binding &
Site




¢, Preguntas?

florencia.delgado@bindingsite.com

Wikiljte

36 Cerebrospinal fluid and free light chains

Binding &
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http://www.wikilite.com/wikilite/images/4/4b/Wikil.jpg

Appendix
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Comparison study: k FLCs
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Comparison study: K FLCs

n Cut-off | Sensitivity | Specificity
(MS/non-MS) (%) (%)
IgG OCB 28/95 >2 OCB 85.7 88.4
K FLC index 26/92 >4.12 92.3 85.7
Freelite
Kk FLC index 5/27 >19.8 80.0 96.3
N Latex FLC
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Choosing a method:
practical considerations

‘...we chose the
Freelite turbidimetric
assay on SPAPLUS
analyser, which is
economic and user-
friendly...

Each method as well as each analyser has its own limits and adyvantages. Finally, we chose t
Freelite turbidimetric assay on SPAp; ys analyser, which is economic and user-friendly; manual
dilution of the CSF sample is rarely required for fKLC and almost never for fLLC. Nev
less, ELISA based assays might be better applicable in some laboratories worldwj

‘...[N Latex FLC]
results in a high
consumption of

access to automated instruments is limited. In addition, diluted CSF is used
ELISA assay, which leads to a much lower amount of sample required for
Although the sample volume in the automatised assays is low (SPApyys
fKLC and 6.5 pl for fLLC analysis, i.e. 21.5 pl for both measurements, w|

both measurements—were required for the analysis on BN ProSpec), w reage nts...
volume that is slightly above 100 pl in both cases. Nephelometric method

either Freelite or N Latex FLC) might be best suited for scientific pufposes ..Whichisam aj or
marginally better sensitivity for fKLC (about 0.05 mg/L versus 04 mg/L on d raWbaCk ’

instrument), in consequent dilutions it strives to achieve a sigfal in the sample
the middle of the calibration curve where the measurement can be expected to be mostpre
On the other hand, this results in a high consumption of reagents for samples with high CSF
fLC concentrations, which is a major drawback of this method. B' >
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