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INVESTIGACION TRANSLACIONAL

Hallazgos clinicos

Diagndstico, patogenia

Biomarcadores, dianas
terapéuticas.
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Definicion de biomarcador

e Parametro bioquimico indicador de un estado
bioldgico (normal o patologico).

* Se puede medir de forma objetiva en el laboratorio
con diferentes técnicas.

* |dealmente:
* En un tejido accesible (sangre, suero/plasma, orina)
* Procedimiento minimamente invasivo
* Muy especifico para una patologia concreta
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Utilidad de los biomarcadores

Categorias de biomarcadores:

 Susceptibilidad/riesgo

Diagnostico

Seguimiento de historia natural

Pronodstico

Predictivo

Farmacodindmico/respuesta
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Tipos de biomarcadores en sangre

Meétodo de extraccion poco invasivo

e Autoanticuerpos en suero

 miRNAs suero/plasma

* Proteinas expresadas en celulas de la sangre
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Otros biomarcadores

 Estudiados en biopsias musculares o de nervio:
Marcadores inmunohistoquimicos

 Resonancia magnética nuclear
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Autoanticuerpos
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GANGLIOSIDOS

Los ganglidsidos son glucolipidos que se expresan de forma
abundantr en el sistema nervioso



* Anticuerpos anti-gangliosidos:

Research paper
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Bulbar involvement in patients with antiganglioside
antibodies against NeuNAc(«2—3)Gal
Ricard Rojas-Garcia,'? Eduard Gallardo,”® Noemi De Luna,”? Candido Juarez,’

Eugenia Martinez-Hernandez, ' Alezjandra Carvajal,® Carlos Casasnovas,® Eva Fages,’
Pablo Davila-Gonzalez,® Isabel llla'"

Formas bulbares
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DOI 10.1007/00415-002-0882-2
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Ataxias cronicas

Antidisialosyl antibodies in chronic
idiopathic ataxic neuropathy

J Neurol
DOI 10.1007/500415-008-0803-0
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Antibodies against
disialosyl and terminal
NeuNAc(2-3)Gal ganglio-
side epitopes in acute
relapsing sensory ataxic

neuropathy

Ataxias agudas

ORIGINALES

Anticuerpos anti-GQ1b: utilidad
de su determinacién en el diagnéstico
del sindrome de Miller-Fisher

Carmen Serrano-Munuera
ig. Josep M. Grau-Veciana e isabel llia

Ricardo Rojas-Garcia, Eduard Gallardc
Noeml de Luna, Esther Ortiz, Carl

de Recerca

Sindrome de Miller-Fisher
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* Anticuerpos anti-contactina-1

Inicio agresivo

Mala respuesta a 1Vigs

ORIGINAL ARTICLE

Antibodies to Contactin-1 in Chronic
Inflammatory Demyelinating
Polyneuropathy

Luis Querol, MD,"? Gisela Nogales-Gadea, PhD,"? Ricard Rojas-Garcia, MD, PhD,"?
Eugenia Martinez-Hernandez, MD, "2 Jordi Diaz-Manera, MD, "2
Xavier Sudrez-Calvet, MSc,"? Miquel Navas,? Josefa Araque, RPN,"2
Eduard Gallardo, PhD,"? and Isabel llla, MD, PhD'2

Objective: Chronic inflammatory demyelinating polyradiculoneurcpathy (CIDP) is a frequent autocimmune neuropathy
with a heterogeneous clinical spectrum. Clinical and experimental evidence suggests that autoantibodies may be
involved in its pathogenesis, but the target antigens are unknown. Axoglial junction proteins have been proposed as
candidate antigens. We examined the reactivity of CIDP patients’ sera against neuronal antigens and used
immunoprecipitation for antigen unraveling.
Methods: Primary cultures of hippocampal neurcons were used to select patients’ sera that showed robust reactivity
with the cell surface of neurons. The identity of the antigens was established by immunoprecipitation and mass
spectrometry, and subsequently confirmed with cell-based assays, immunohistochemistry with teased rat sciatic
nerve, and immunoabsorption experiments.
Results: Four of 46 sera from patients with CIDP reacted strongly against hippocampal neurons (8.6%) and
paranodal structures on peripheral nerve. Two patients’ sera precipitated contactin-1 (CNTN1), and 1 precipitated
both CNTN1 and contactin-associated protein 1 (CASPR1). Reactivity against CNTN1 was confirmed in 2 cases,
whereas the third reacted only when CNTN1 and CASPR1 were cotransfected. No other CIDP patient or any of the
104 controls with other neurological diseases tested positive. All 3 patients shared common clinical features,
including advanced age, predominantly motor involvement, aggressive symptom onset, early axonal involvement,
and poor response to intravenous immunoglobulin.
Interpretation: Antibodies against the CNTN1/CASPR1 complex occur in a subset of patients with CIDP who share
common clinical features. The finding of this biomarker may help to explain the symptoms of these patients and the
heterogeneous response to therapy in CIDP.

ANN NEUROL 2013;73:370-380
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* Anticuerpos anti-neurofascina 155

Neurofascin IgG4 antibodies in CIDP
associate with disabling tremor and poor

response to [Vig

M == A
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Correspondence to
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iilla@sanepau. car

ABSTRACT

Objective: To describe the frequency of antibodies against neurofascin in chronic inflammatory
demyelinating polyradiculoneurcpathy (CIDP) and the associated clinical features.

Methods: Immunocytochemistry was used to identify antibodies to neurofascin 155 (NF155) and
186. Serum reactivity with paranodes and brain tissue was tested with immunohistochemistry of
teased-nerve fibers and rat brain. Antibody titers and immunoglobulin (Ig) G isotypes were deter-
mined using ELISA. Clinical information was obtained retrospectively.

Results: Two of 53 patients, but none of 204 controls, had antibodies to NF155 (p = 0.041). The
2 patients with NF155 antibodies developed severe polyradiculoneuropathy with predominant
distal weakness that was refractory to IVIg. Eight additional patients with |VIg-refractory CIDP
were then identified from a national database; 2 of them with the same clinical features also had
NF155 antibodies. Overall, 3 of the 4 patients with NF155 antibodies had a disabling and char-
acteristic tremor (high amplitude, low frequency, postural, and intention). Patients' antibodies
reacted with the paranodes in teased-nerve fibers and with the neuropil of rat cerebellum, brain,
and brainstem. Anti-NF155 antibodies were predominantly of the IgG4 isotype in all patients.
Conclusion: Patients with CIDP positive for IgG4 NF155 antibodies constitute a specific sub-
group with a severe phenotype, poor response to |\VIg, and disabling tremor. Autoantibodies
against paranodal structures associate with distinct clinical features in CIDP and their identifica-
tion has diagnostic, prognostic, and therapeutic implications.

Classification of evidence: This study provides Class IV evidence that autoantibodies to NF155
identify a CIDP subtype characterized by severe neuropathy, poor response to IVlg, and disabling
tremor. Neurology® 2014;82:879-886
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Autoanticuerpos en miopatias inflamatorias

* Mi-2. Se asocia a buen prondstico y buena respuesta a
corticoesteroides

« MDA5: Enfermedad pulmonar grave
* TIF1ly i NXP2: Se asocian a tumores

* HMGCoA: Terapia con estatinas
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Autoanticuerpos en miastenia

 RACh (80% de los pacientes con miastenia generalizada, 50%
formas oculares)

* MuSK (10% de los pacientes)

* SNMG o miastenia gravis seronegativa (10%)
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© Hospital de la Santa Creu i Sant Pau
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Autoanticuerpos en miastenia

 Cortactina

Autoimmunity Reviews 13 (2014) 1003-1007

. . . . =
Contents lists available at ScienceDirect AUTOIMMUNITY
REVIEWS

Autoimmunity Reviews w

journal homepage: www.elsevier.com/locate/autrev

Review
Cortactin autoantibodies in myasthenia gravis @CwssMark

Eduard Gallardo ?, Eugenia Martinez-Hernandez °, Maarten J. Titulaer ?, Maartje G. Huijbers ¢,
Maria Angeles Martinez b Alba Ramos 9, Luis Querol ¢, Jordi Diaz-Manera ¢, Ricard Rojas-Garcia 9,
Christopher R. Hayworth 9, Jan J. Verschuuren €, Rita Balice-Gordon ¢, Josep Dalmau "2, Isabel Illa **

19,7% de pacientes con MG seronegativa presentan estos autoanticuerpos
frente un 4,8% de MG seropositiva (todos AChR)
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Long-lasting treatment effect of rituximab
in MuSK myasthenia

Clinical and serologic evolution after treatment with rituximab

J. Diaz-Manera, MD

180
E. Martinez-Hernandez,
MD 160
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C. Judrez, MD, PhD MuSK AChR 0 3 6 9 12 15 18 21 24 3gflusk AChR
J.J. Verschuuren, MD Pre-rituximab Months after rituximab Post-rituximab

I. Illa, MD, PhD

Correspondence & reprint
;ﬁﬁ‘;i;:i;ii:{“a: Conclusion: In view of the long-lasting benefit observed in MuSK+MG patients, we recommend to
use rituximab as an early therapeutic option in this group of patients with MG if they do not

respond to prednisone.

Neurology® 2012:78:189-193
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Biopsia muscular
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Biomarcadores en células de sangre periférica: el
modelo de la distrofia muscular por deficiencia en
disferlina
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Podria un analisis de sangre evitar la biopsia muscular en algunos casos?
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Inmunohistoquimica en la biopsia muscular
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A Novel, Blood-Based
Diagnostic Assay for Limb
Girdle Muscular Dystrophy
2B and Miyoshi Myopathy

Mengfarr Ho, DPhil," Eduard Gallardo, PhD,”
Diane McKenna-Yasek, RN, BSN,'

Noemi De Luna, PhD,? Isabel Illa, MD,>

and Robert H. Brown, Jr., MD, DPhil'

Limb girdle muscular dystrophy 2B and Miyoshi myop-
athy were recently found to be allelic disorders arising
from defects in the dysferlin gene. We have developed a
new diagnostic assay for limb girdle muscular dystrophy
2B and Miyoshi myopathy, which screens for dysferlin
expression in blood wusing a commercially available
monoclonal antibody. Unlike current methods that re-
quire muscle biopsy for immunodiagnosis, the new
method is simple and entails a significantly less invasive
procedure for tissue sampling. Moreover, it overcomes
some of the problems associated with the handling and
storage of muscle specimens. In our analysis of 12 pa-
tients with limb girdle muscular dystrophy 2B or Miyo-
shi myopathy, the findings obtained using the new assay
are fully consistent with the results from muscle immu-
nodiagnosis.

Ann Neurol 2002;51:129-133
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Expresion de disferlina en monocitos

o de sangre periférica
' — '—» Qg >

Ficoll ~ 30 min. Lymphocyte
Blood ; PBS 1200 rpm pellet
+ i D Separation col
Western Blot Cotétacion < ) sptor e

CD14 fraction

US Patent 7,172,858

Ana diagnostics
i
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Comparison of Dysferlin Expression in Human Skeletal
Muscle with That in Monocytes for the Diagnosis of
Dysferlin Myopathy

Eduard Gallardo'®, Noemi de Luna'®, Jordi Diaz-Manera’, Ricardo Rojas-Garcia', Lidia Gonzalez-
Quereda?, Barbara Flix', Antoine de Morrée>, Silvére van der Maarel?, Isabel Illa’*

1Servei de Neurologia, Laboratori de Malalties Neuromusculars, Hospital de la Santa Creu i Sant Pau i Institut de Recerca de HSCSP, Universitat Autonoma de Barcelona
and Centro de Investigacion Biomédica en Red de Enfermedades Neurodegenerativas (CIBERNED), Barcelona, Spain, 2 Servei de Genética, Hospital de la Santa Creu i Sant
Pau i Institut de Recerca de HSCSP, Universitat Autonoma and Centro de Investigacion en Red de Enfermedades Raras (CIBERER), Barcelona, Spain, 3 Department of
Human Genetics, Leiden University Medical Center, Leiden, The Netherlands

* Sk muscle Sk. muscle
C C C P 3
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A i p-actin B p-actin
Healthy control muscle P_3; MM; HMZ p.Arg1720LeufsX2
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c ci \ PRV,
h B | Dysf Dysf
C . p-actin D p-actin
C_1; LGMD2A Symptomatic dysferlin mutation carrier
p.Asp625Tyr

La expresion de disferlina en musculo y en monocitos de sangre periférica es equivalente
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© The American Society of Gene & Cell Therapy

original article

1a,25(0H),-Vitamin D3 Increases Dysferlin
Expression in vitro and in a Human Clinical Trial

Noemi De Luna'?, Jordi Diaz-Manera®3, Carmen Paradas®4, Cristina Iturriaga?3, Ricardo Rojas-Garcia??,
Josefa Araque'?, Mireia Genebriera'?, Ignasi Gich®, Isabel Illa?* and Eduard Gallardo'?

!Lak i de Malalties N ulars, Institut de Recerca Hospital de la Santa Creu i Sant Pau, Universitat Autonoma de Barcelona, Spain; ?Centro
de igacion Biomédica en Red sobre Enf dad d ivas (CIBERNED); *Servei de Neurologia Hospital de la Santa Creu i Sant Pau,
Universitat Autonoma de Barcelona, Spain; *Servicio de Neurologia, Hospital Universitario Virgen del Rocio, Sevilla, Spain; *Servei de Epidemiologia
Clinica, Hospital de la Santa Creu i Sant Pau i Institut de Recerca de HSCSP, Universitat Autonoma de Barcelona, Spain
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| — E——
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expression 1 month 6 months months

UN ANO DE TRATAMIENTO
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mRNA
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S. Meseguer, www.intechopen.com



Asociacion Espaiiola de
Enfermos de Glucogenosis

-

m-ma:’mﬂ.“

S l‘fll~-45::s mi!?n?‘tms:“m“s;
| mlR‘33b-:,::.&"““”,_,_,h",,' -7., S S
= mnF‘2—1 mms

M@t

Actualmente se conocen mas de 2000 miRNAs en humanos!!!!
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Analysis of Serum miRNA Profiles of Myasthenia Gravis
Patients

Gisela Nogales-Gadea'?*, Alba Ramos-Fransi'?, Xavier Suarez-Calvet'?, Miquel Navas'?, Ricard Rojas-
Garcia'?, Jose Luis Mosquera®, Jordi Diaz-Manera'?, Luis Querol’ 2%, Eduard Gallardo'3, Isabel Illa’2*

* miR15b, miR122, miR-140-3p, miR185, miR192,
miR20b and miR-885-5p se encontraban
infraexpresados en 46 pacientes con miastenia gravis
respecto a los controles.

* Algunos de estos miRNAs estan relacionados con
supervivencia de cel B y produccion de
autoanticuerpos.
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Enfermedad de Pompe
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Carrasco

Proyecto GZ-2015-11342: “ Search for Serum/Plasma biomarkers in
Pompe’s disease”

Sponsored by Sanori/Genzyme
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Personal

Disefio experimental:

* Paneles Exigon: 179 miRNAS tipicos de suero/plasma

* Sujetos estudios: 5 individuos sanos, 5 pacientes con hyperCKemia
asintomatica, 5 pacientes sin tratamiento, 5 pacientes tratados
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* Fase de “discovery”
. B S

Extraccion miRNAs
plasma

.

Retrotranscripcion miRNA
- cDNA

<

RT-gPCR
Paneles

.

Unisp2, Unisp4 y Unisp5

Unisp6 y cel-miR-39-3p

Unisp3 IC

Estudio expresion diferencial
ANAXOMICS
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. Tukey's multiple comparisons Mean
miR-A ) . N
0.4m test Diff, 95% Cl of diff, |Significant?|Summary,
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Tukey's multiple comparisons Mean
test Diff, 95% Cl of diff, [Significant?|]Summary|
Controles vs. No Tratados -0,1255 |-0,2104 to -0,04050|  Yes * %
Controles vs. Tratados -0,04561|-0,1306 to 0,03936 No ns
-0,09581 to
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-0,005112 to
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miR-D Tukey's multiple comparisons Mean
0.25+ test Diff, 95% Cl of diff, Significant?|Summary|
0.20+ Controles vs. HiperCK -0,02498 | -0,06802 to 0,01806 No ns
ontroles vs. No Tratados -0,06081 | -0,1039 to -0,01777 Yes * %
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0.05 9,027e-005 to
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Biomarcadores en Pompe:
Conclusiones

* Los miRNAs podrian ser utiles para el diagnostico de
la enfermedad.

* Podrian ser utiles para monitorizar la respuesta a
tratamiento
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Enfermedad de Pompe
Estudio de Historia Natural
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Enfermedad de Pompe

* Forma parte del grupo de las glucogenosis

* Enfermedades en las que se produce un metabolismo
anomalo del glucogeno

* Enfermedad genética con herencia A.R

* Mutaciones en el gen de |la alfa-glucosidasa acida
(GAA), enzima esencial para la degradacion del
glucégeno en los lisosomas.
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Estudio de historia natural

36 pacientes

@
n . q\. - 26 sintomaticos — 23 tratados
B ﬂ - 10 asintomaticos

* Entrevista clinica

e Evaluacion muscular (MRC, midmetro, test funcionales)
PFR, Ecocardio, ECG

Resonancia magnética



Asociacion Espaiiola de
Enfermos de Glucogenosis

@PLOS | ONE

Muscle MRI Findings in Childhood/Adult
Onset Pompe Disease Correlate with Muscle
Function

Sebastian Figueroa-Bonaparte'?, Sonia Segovia'?, Jaume Llauger®, lzaskun Belmonte®,
Irene Pedrosa®, Aida Alejaldre’?, Mercé Mayos®, Guillermo Suarez-Cuartin®,
Eduard Gallardo'?, Isabel llla'?, Jordi Diaz-Manera'*#, Spanish Pompe Study Group?

PLOS ONE | DOI:10.1371 /journal pone. 0163493 October 6, 2016

CONCLUSIONES

e Correlacion entre pruebas de fuerza, escalas y grado de infiltracion grasa en RM
* La RM detecta infiltracion grasa en musculatura paraespinal en pacientes asintomaticos
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Enfermos de Glucogenosis

Estudio de historia natural

Entrevista clinica

Evaluacion muscular (MRC, midmetro, test funcionales)
PFR, Ecocardio, ECG

Resonancia magnética
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Incremento de infiltracion grasa
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Increase fat fraction thigh
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@ Symptomatic ERT
@ Symptomatic No ERT
() Non symptomatic

Patients

RESUMEN MUSLO Figueroa et al, EJN (review)



9

Asociacion Espaiiola de
Enfermos de Glucogenosis

Incremento por musculos
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Muscles

Sintomaticos tratados: 22; no tratados: 3
Figueroa et al, EJN (review)



CONCLUSIONES

* La Resonancia Magnética mostro incremeto del
contenido de grasa en musculo en pacientes
sintomaticos.

* No se vieron diferencias en los test funcionales ni en
espirometria

* Los musculos con grado de infiltracion >20% en la RM
basal sufrieron un mayor increment.

Figueroa et al, EJN (review)



¢ PARA QUE SIRVE LA RM EN LA
ENFERMEDAD DE POMPE?

1- Para hacer el diagnodstico, ya que tiene un
patron altamente sugestivo

2- Para el seguimiento



i COMO ES LA RM
MUSCULAR DE LOS
PACIENTES POMPE?
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Ana

SIS de secuencias T1

£\

Escala de Mercuri

0= normal,

1= infiltrado graso< 30%,
2 =infiltrado graso30-60%
3= infiltrado graso>60%
4= 100% infiltrado graso

Muy facil y consistente
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¢ PARA QUE SIRVE LA RM EN LA
ENFERMEDAD DE POMPE?

1- Para hacer el diagnodstico, ya que tiene un
patron altamente sugestivo

2- Para el seguimiento



Seguimiento de los
pacientes:
RM cuantitativa
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RM cuantitativa

Fatty replacement= 23,4%
Muscle area= 17,8 cm?

Figueroa et al, EJN (review)
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RMT1 RM Cuantitativa

Figueroa et al, EJN (review)
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¢Por qué es importante esta
diferencia?

. Si hay diferencias

Figueroa et al, EJN (review)



¢ Qué ventajas tiene detectar
estas diferencias?

* La RM cuantitativa es util para el seguimiento de
pacientes a corto plazo.

* La RM se correlaciona con la funcion muscular y
por tanto con la evolucion de la enfermedad.

Valorar el grado de evolucion de la enfermedad

Valorar diferencias entre pacientes tratados y no tratados
Identificar cambios sutiles en pacientes presintomaticos

* Biomarcador para ensayos clinicos

Figueroa et al, EJN (review)



¢ Hay mas técnicas de RM que nos
ayuden en la enfermedad de Pompe?



Asououon Esganolo de
Enfermos de Glucogenosis

Asi degenera el musculo:

Musculo Depdsitos
normal glucégeno

23 anos
Hiperckemia
No debilidad

5 anos 51 anos
Debilidad Debilidad




Asociacion Espaiiola de
Enfermos de Glucogenosis

RM: nuevas técnicas
Proyecto — Sant Pau
Colaboracion Philips

C. NUnez Peralta

* ipodemos identificar glucogeno con técnicas de RM
habituales en los hospitales?
e T2 multieco + MTC + Dixon
* 50 pacientes

* 20 pacientes Pompe Nuevos proyectos

Sant Pau

e 10 pacientes McArdle

* 10 pacientes distrofias
* 10 controles
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Enfermedad de Pompe: Tratamiento

-2006 EMEA y FDA aprobaron el uso de alfa glucosidasa
recombinante humana como tratamiento en pacientes con EP
determinada genéticamente.

ENTRY &
BINDING

INTERNALIZATION

DISSOCIATION

GLYCOGEN
BREAKDOWN

Myozymeenters the body via an intravenous infusion,
then binds to mannose-6-phosphate (M6P) receptors

on the cell surface to form a complex

W o
M6P Receptors

The Myozyme/M6P complex is then internalized
into the cell

§

The complex then dissociates and the
receptor cycles back to the cell surface, while
Myozyme proceeds to the lysosome

Insice the lysosome, Myozyme breaks down
accumulated glycogen into glucose

F o

LYSOS!

v

» N

1¢ B0

== %
Glucose ”y J o T

Reuser et al. Exp Cell Res. 1984 Nov;155(1):178-189.
van der Ploeg et al. Pediatr Res. 1988 ;24(1):90-94.
van der Ploeg et al. | Clin Invest. 1991;87(2):513-518.
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Enfermedad de Pompe: Tratamiento

Alglucosidase alfa

The NEW ENGLAND JOURNAL of MEDICINE

P=0.04

Mean Changs in Distancs Walked (m)

Mean Change in Percent
of Predicted MEP

‘ ORIGINAL ARTICLE ‘

A Randomized Study of Alglucosidase Alfa o
. 3 . s ga ;
i Late-Onset Pompe’s Disease e 5
Ans T.van der Ploeg, M.D., Ph.D., Paula R. Clemens, M.D., Deyanira Corzo, M.D., ; { % F— i . o
Diana M. Escolar, M.D., Julaine Florence, P.T., D.P.T., g e [ i I N
Geert)an Groeneveld, M.D., Ph.D., Serge Herson, M.D., Priya S. Kishnani, M.D., : } }] U Neermssin
Pascal Laforet, M.D., Stephen L. Lake, Sc.D., Dale J. Lange, M.D., ..
Robert T. Leshner, M.D., Jill E. Mayhew, P.T., Claire Morgan, M.D., M.P.H., B T S T T

‘Wesks from Basaline

Kenkichi Nozaki, M.D., Ph.D., Dorothy J. Park, M.D., Alan Pestronk, M.D.,
Barry Rosenbloom, M.D., Alison Skrinar, M.P.H., Carine I. van Capelle, M.D.,
Nadine A. van der Beek, M.D., Melissa Wasserstein, M.D.,
and Sasa A. Zivkovic, M.D., Ph.D.

N ENGLJ MED 362,15 MNEJM.ORG APRIL 15, 2010



l Asoclouon Esganolu de Nuevos proyectos
Enfermos de Glucogenosis | Se [Ba

Anticuerpos frente a la terapia
enzimatica

* Anticuerpos anti-GAA

¢ Pérdida de efectividad?

Diaz-Manera et al, en preparacion



- Asouuclon Esganolu de Nuevos proyectos
Enfermos de Glucogenosis Sant Pau

Estudio de Acs anti-GAA en 22
pacientes del estudio

* 18 pacientes tenian anticuerpos
* S6lo 1 paciente titulos altos

* NO relacidon entre anticuerposy
* Evolucidn clinica
* Respuesta al tratamiento
* Infiltracidon grasa en RM

* Si relacién con
* Reacciones alérgicas

Diaz-Manera et al, en preparacion
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Enfermos de Glucogenosis Se [Ba

Anticuerpos frente a la terapia
enzimatica

* Anticuerpos anti-GAA
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Seguimiento a largo plazo
Registro Genzyme

Datos presentados en congreso WorldSymposium de
enfermedades lisosomales

San Diego 2017



Long—Term Efﬁcacy of Alglucosidase Alfa in Late-Onset Pompe Disease

abeart J. Huplun Katherine Kacena*®, Bernd-Jan Sanson*, and Pascal Laférats

us M Lin rt]. Medical Center, Rotterdam, Netherlands; ‘Department of Neurology, University of Pittsbungh, Pittsburgh, PA, USA;C ati Childrens Hospital Medical Center, Cincinnati, OH, USA;
iére Hos p.r.l F.T.n..

e Objetivo: Estudiar el efecto a largo plazo de la terapia
substitutiva en pacientes LOPD

 Métodos

* 68 LOPD pacientes tratados de 6 a 9 anos

e Datos adecuados de
* 6 MWT (prueba motora de la marcha)
* CVF (capacidad ventilatoria)
* Supervivencia



Long-Term Efficacy of Alglucosidase Alfa in Late-Onset Pompe Disease

Ans T.van der Ploeg’, Paula R. Clemens?, Robert J. Hopkin?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®
v Iy fure

and Metab Inivers edical Center, Rotterdam, Netheriands; *Department of Neurology, University of Pittsburgh, Pittsbungh, P4, USA; 'Cincinnati Childrens Hospital Medlical Center, Cincinnati, OH, USA;

Payis, France

Capacidad vital forzada (CVF) durante el seguimiento

e CVF% medio al inicio 55%

e El valor de CVF se
incremento después del
inicio del tratamiento con
un pico a los 5 meses.

* Posteriormente se objetiva
un descenso de la CVF, de -
media a los 6 anos -4,4%

43 43 43 42 42 39 33 24 13




Long-Term Efficacy of Alglucosidase Alfa in Late-Onset Pompe Disease

Ans T.van der Ploeg', Paula R. C ns?, Robert J. Hopkin?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®
'Cent: and Metabelic Dis , Erasmus MC Liniversity Medica

bridge, MA, USA; Salipétridre Hospital, Panis, France

I Center, Rotterdam, Netherlands; *Department of Neurology, University of Pittsbungh, Pittsburgh, PA, USA;*Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA;
]

Tiempo desde inicio tratamiento hasta uso de ventilador

* 38% paciente usaban
ventilador al inicio del
estudio

* Ninguno necesito
ventilacion invasiva

* 45% de los pacientes que
no necesitaban ventilador
empezaron a usarlo
durante el seguimiento.

Patients, %

0 12 24 36 48 60 72 84 96 108

Time from first infusion, months
No. of patients at risk:

68 42 39 35 33 29 25 18 13 0

—— Product-limit estimate curve ee+ Censored observations -—-- 95% confidence intervals



Long-Term Efficacy of Alglucosidase Alfa in Late-Onset Pompe Disease

Ans T.van der Ploeg’, Paula R. Clemens?, Robert J. Hopkin?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®

ai and Metabaolic Dis , Erasmus MC University Medical Center, Rotterdam, Netherlands; *Department of Neurology, University of Pittsburgh, Pittsbungh, PA, USA; "Cincinnati Children’s Hospital Medlical Center, Cincinnati, OH, USA;

Sa lpétriére Hospital, Panis, France

6MWT durante el seguimiento

* La distancia media cubierta
durante 6 minutos aumento 100
durante los 3 primeros anos o0

o =
[ B = |

* Descenso progresivoa
posteriori durante los seis afnos

BMWT % predicted
o)
[=]

. . 40
de seguimiento "
20
10
* Al final del seguimiento se o T

detectd un descenso de un 6,4% Time rom st musion, montns
en la distancia cubierta Noorpaterts o a  w m s



Long—Term Efﬁcacy of AIqucomdase Alfa in Late-Onset Pompe Disease

n?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®
fedical Center, Rotterdam, Netheriands; ‘Department of Neurology, University of Pittsburgh, Pittsburgh, PA, USA; 'Cindinnati Children’s Hospital Medical Center, Cincinnati, OH, U
. Cranoe

Tiempo desde inicio tratamiento hasta ayuda para caminar

* 51% pacientes usaban ayuda «
para caminar. »

70
# 60

* 61% de los pacientes que no .
usaban ningun tipo de ayuda =
empezaron a hacerlo despve¢ ., &
de los 6 anos de seguimiento ° ® *  Xrsoemnons @

68 31 30 27 24 21 19 18 13 0

—— Product-limit estimate curve  »e» Censored observafions =---— 95% confidence intervals



Long—Term Efﬁcacy of AIqucomdase Alfa in Late-Onset Pompe Disease

n?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®
fedical Center, Rotterdam, Netheriands; ‘Department of Neurology, University of Pittsburgh, Pittsburgh, PA, USA; 'Cindinnati Children’s Hospital Medical Center, Cincinnati, OH, U
. Cranoe

Tiempo desde inicio tratamiento hasta uso silla ruedas

* 25% pacientes usaban silla de

ruedas al inicio del estudio. ¥

e 27% de los pacientes que no *

20 |

usaban silla al inicio, o

0

empezaron a hacerlo despué ° ©° x ® we e noow w0

Time from first infusion, months

ts,

Patiel

Mo. of patients at risk:

de los 6 afios de seguimiento = = s @ @ @ w w s
(media de 4,7 anos)



Long—Term Efficacy of AIqucomdase Alfa in Late-Onset Pompe Disease

2 Robert J. Hopkin?, Katherine Kacena**, Bernd Jan Sanson?, and Pascal Laférets
asmius MO Univ rt]. Medical Center, Rotterdam, Netherlands; *Department of Neurology, University of Pittsburgh, Pittsburgh, PA, USA;*Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA;

ipétridre Hospital, Panis, France

Supervivencia

» 4/68 paciente fallecieron

durante el seguimiento de

70

los pacientes £ 50

7
'c 50+
@

 Tiempo desde inicio o

t a ta m | e ntO h d Sta 0 2 24 6 48 60 72 84 9% 108

f I I . o t f d 6 8 No. of patiens at sk Time from first infusion, months
a e C I m I e n O u e e a i3] 68 68 67 66 63 59 50 kT 2

~ —— Product-limit estimate curve see Censored observations —---- 95% confidence intervals
daNnos.




Long—Term Efﬁcacy of AIqucomdase Alfa in Late-Onset Pompe Disease

n?, Katherine Kacena**, Bernd-Jan Sanson?, and Pascal Laféret®
!-d‘-:-f enter, Rotterdam, Netheriands; *Department of Neurology, University of Pittsburgh, Pittsbungh, P4, USA; 'Cincinnati Childrens Hospital Medlical Center, Cincinnati, OH, U1

CONCLUSIONES

* El tratamiento con ERT mejoro los parametros motores y
respiratorios durante los primeros anos de tratamiento.

* Tras una estabilizacion de los parametros hay un
empeoramiento moderado tanto en los parametros
respiratorios como en la funcion de la motora de los
pacientes.

* Es necesario un analisis profundo de los resultados para
determinar qué factores han influenciado estos resultados.



Necesitamos nuevos
tratamientos que mejoren
|0 que tenemos hasta el
momento
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Opciones terapeuticas

 Aumentar la penetracion del farmaco en el interior celular

* Aumentar la biodisponibilidad de la terapia enzimatica
mediante chaperonas

* Terapia génica: aportar copia de gen sano que contenga
enzima funcionante
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 Estudio fase Ill, multicéntrico, doble ciego, controlado
con placebo con neo-GAA en pacientes con
enfermedad de Pompe del adulto que no hayan
recibido tratamiento.

* Ensayo iniciado en Diciembre de 2016

* Objetivo principal: CVF tras 18 meses de tratamiento
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RECRUITMENT STATUS
PRINCIPAL INVESTIGATOR LOCATION TOTAL TOTAL
SCREEN RANDOMIZED
Dr. Claeys, MD Leuven, Belgium 1 0
Dr. Malinova, MD Prague, Czech Republic 2 pacientes incluidos en Sant Pau
Dr. Vissing, MD Copenhagen, Denmark CriteriOS inclusién
Dr. Laforét, MD Paris, France ) .
Dr. Tard, MD Lille, France * Pompe confirmado genéticamente

Dr. Attarian, MD

Marseille, France

e CVF<85%

Dr. Nadaj-Pakleza, MD

Angers, France

* No haber recibido tratamiento

previo

h

1

1

2

2

1

1
Dr. Toscano, MD Messina, ltaly 1
Dr. Moggio Milan, ltaly 1
Dr. Choi, MD Seoul, Republic of Korea 1 U
Dr. van der Ploeg, MD Rotterdam, Netherlands 1 1
Dr. lllarioshkin, MD Moscow, Russia 1 1
Dr. Diaz Manera, MD Barcelona, Spain 2 2
Dr. Erdem-Ozdamar, MD Ankara, Turkey 2 2
Dr. Durmus, MD Istanbul, Turkey 1 1
Dr. Deegan, MD Cambridge, UK 1 1
Dr. Hughes, MD London, UK 1 1
Prof. Straub, MD Newcastle Upon Tyne, UK 1 1
Dr. Goker-Alpan, MD Fairfax, VA, USA 2 1
Dr. Gutmann, MD lowa City, IA, USA 2 2
Dr. Kushlaf, MD Cincinnati, OH, USA 3 1
Dr. Mozaffar, MD Orange, CA, USA 1 1
Dr. Dimachkie, MD Kansas City, KS, USA 2 2
Dr. Ladha, MD Phoenix, AZ, USA 1 1
Dr. Gambello, MD Decatur, GA, USA 1 0

[
[
R
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A Novel Recombinant Human Acid Alpha-Glucosidase, ATB200, Leads to Greater Substrate Reduction and Improvement in Pompe Disease-Relevant Markers Compared to
Alglucosidase Alfa in Gaa KO Mice

Lun Y, Xu S, Soska, R, Nair A, Frascella M, Garda A, Gotschall R, Do H, Valenzano KJ, and Khanna R
Armicus Therapeutics, 1 Cedar Brook Drive, Cranbury, MJ 08512, USA

ATB200/AT2221 Cleared Accumulated Glycogen and Reversed Cellular Dysfunction to Increase

Functional Muscle Strength in Mouse Model of Pompe Disease

Hung Do, Yi Lun, Su Xu, Richie Khanna, Rebecca Soska, Anju Nair, Michelle Frascella, Anadina Garcia, Adriane Schilling,
Cecilia Della Valle, Abdul Ponery, Jessie Feng, Russell Gotschall, Kenneth J. Valenzano

Amicus Therapeutics, 1 Cedar Brook Drive, Cranbury, NJ 08512

First-in-Human Preliminary Pharmacokinetic and Safety Data on a Novel
Recombinant Acid a-Glucosidase, ATB200, Co-administered With the Pharmacological
Chaperone AT2221 in ERT-Experienced Patients With Pompe Disease

Johnson FK2, Bratkovic D7, Byrne B, Clemens P#, Goker-Alpan OF, Hiwot T¢, Kishnani P?, Ming X2, Mozaffar T2, Roberts M2, Schoser B2, Schwenkreis P2, Sivakumar K2, van der Ploeg A*, Huang N*, Barth JA?, Sathe $*
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Amicus

Therapeutics®

* Enzima + chaperona

* Enzima con mas residuos glucosa-6P para unirse al
receptor celular. (ATB200)

e Chaperona: estabiliza en el enzima en sangre para que
no se degrade, mas biodisponibilidad (AT2221)
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First-in-Human Preliminary Pharmacokinetic and Safety Data on a Novel
Recombinant Acid a-Glucosidase, ATB200, Co-administered With the Pharmacological

Chaperone AT2221 in ERT-Experienced Patients With Pompe Disease

Johnson FK2, Bratkovic [?, Byrne B?, Clemens P4, Goker-Alpan OF, Hiwot T, Kishnani P?, Ming X&, Mozaffar T%, Roberts MP?, Schoser BY, Schwenkreis P2, Sivakumar K*, van der Ploeg A*, Huang N*, Barth JA?, Sathe §*

Cohort 1 ([ Cohort 1 P
ERT-experienced ambulatory patients ERT-experienced ambulatory
(n=10-12) patients (n=10-12)
Cohort 2

ERT-experienced nonambulatory
Stage 1 Stage 22+

Hage * 2WRe £+ patients (n=3-6)
Fixed-5equence Fixed-5equence Cohort 3

Single Ascending Dose Multiple Ascending Doses

ERT-naive ambulatory
ATE200 QOW ATB200 + AT2221 QOW

patients (n=4-6)

1 dose: 5 mg/kg 3 doses: Stage 3*<
ATB200 20 mg/kg Fixed-Dose

+ low-dose AT2221
1 dose: 10 mg/kg ATB200 + AT2221 QOW

3 doses: Multiple Doses:
ATB200 20 mg/kg ATB200 20 mg/kg
+ high-dose AT2221 + high-dose AT2221

1 dose: 20 mg/kg

PN J




First-in-Human Preliminary Pharmacokinetic and Safety Data on a Novel
Recombinant Acid a-Glucosidase, ATB200, Co-administered With the Pharmacological
Chaperone AT2221 in ERT-Experienced Patients With Pompe Disease

Johnson FK2, Bratkovic [?, Byrne B?, Clemens P4, Goker-Alpan OF, Hiwot T, Kishnani P?, Ming X&, Mozaffar T%, Roberts MP?, Schoser BY, Schwenkreis P2, Sivakumar K*, van der Ploeg A*, Huang N*, Barth JA?, Sathe §*

Nuevos proyectos
Sant Pau

CONCLUSIONS

=  ATB200 alone and in combination with AT2221 has been safe and well tolerated, with no infusion-associated
reactions to date

*  ATB200 alone showed greater-than-dose-proportional increases in exposure, which was further enhanced with
AT2221, suggesting a stabilizing effect of chaperone on ATB200

*  After switching from standard of care (SOC) to ATB200/AT2221, patients generally showed an improvement in
biomarkers of muscle damage, with many patients demonstrating normalization by week 18

*  The initial 2 treatment-naive patients treated with ATB200/ATB2221 demonstrated robust reduction in all
3 biomarkers of muscle damage

*  Urine Hex4, a biomarker of disease substrate, showed reduction in both S0C-treated and treatment-naive patients
on ATB200/AT2221

Nuevo ensayo en fase lll en marcha
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