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A Phase 3 Trial of Sebelipase Alfa
in Lysosomal Acid Lipase Deficiency
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BACKGROUND

Lysozomal acid lipase is an essential lipid-metabolizing enzyme that breaks down
endocytosed lipid particles and regulates lipid metabolism. We conducted 2 phase
3 trial of enzyme-replacement therapy in children and adults with lysosomal acid
lipase deficiency, an underappreciated cause of cirrhosis and severe dyslipidemia.

METHODE

In this mulbcenter, randomized, double-blind, placeho-controlled study involving
GO padients, we cvaluated the safety and effectiveness of enzyme-replacement
therapy with sebelipase alfa {ado tered intravenously at a dose of 1 mg per
kilogram of body weight every other week); the placebo-controlled phase of the
study was 20 weeks long and was followed by open-label treamment for all patie
The primary end point was normalization of the alanine aminotransierase level.
Sccondary end points included addidonal discase-relaced efficacy asscssments,
safety, and side-effect profile.

RESULTS

Substantial disease burden at bascline included a very high level of low-density
lipoprotein cholesterol (2190 mg per deciliter] in 38 of 66 patients (58%) and cir-
rhosis in 10 of 32 patienes (31%) who underwent biopsy. A toczl of 65 of the 66 pa-
tients who underwent randomization completed the double-blind portion of the
trial and continued with open-label treacment. At 20 weeks, the alanine amino-
transferzse level was normal in 11 of 36 pad o sebelipase alfa group
and in 2 of 30 ( in the placcho group | h mean changes from
baseline of -58 U per liter wersus =7 U per licer (Pe0uB1). W respect to pre
specified key secondary efficacy end points, we observed improvements in lipid
lewels and reduction in hepatic fat content (P<0.0{1 for all comparisons, cxcept
P=0.04 for triglycerides). The number of patients with adverse events was similar
in the two groups; most events were mild and were considered by the investigator
to be unrelated to treatment.

CONCLUSIONS

Scbelipase alfa therapy resulted in a reduction in multiple discase-relaced hepatic
and lipid abnormalities in children and adults with [ysosomal acid lipase defi-
ciency. (Funded by Synageva BioPharma and others; ARISE ClinicalTrials.gmov
mumber, NCTILTIT1E4)
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PROGRAMA PRESENTACION

-INTRODUCCION CAMBIOS DEMOGRAFICOS Y BIOSOCIALES =
-ENFERMEDADES RARAS | 9
-ETIOLOGIA GENERAL DISCAPACIDAD PSICOMOTORA

-ENFOQUE DIAGNOSTICO INICIAL

-CAUSAS GENETICAS DISCAPACIDAD PSICOMOTORA

-ESTUDIOS DISPONIBLES GENETICA

-ENFOQUE DIAGNOSTICO CUADROS SOSPECHAALTERACIONES GENETICAS

-CUADROS DE BASE GENETICAASOCIADOS ATALLA BAJAY ALTERACIONES
ESQUELETICAS (DISPLASIAS ESQUELETICAS)

-DIAGNOSTICO DIFERENCIAL DISPLASIAS ESQUELETICAS
-MUCOPOLISACARIDOSIS: ENFERMEDAD DE MORQUIO

-NUEVOS AVANCES TRATAMIENTO ENFERMEDADES LISOSOMALES



Tasa de mortalidad infantil (muertes/1000 nacimientos normales)

11

10

LL

B
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Afio

Chile

Country | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 (2007 | 2008 | 2009 | 2010|2011 [ 2012
Chile 96| 936|912\ 888|905| BB| 858|836 79|771|752| 7234 7,36
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MORTALIDAD INFANTIL EN CHILE
GRUPOS DE CAUSAS SELECCIONADAS
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ENFERMEDADES POCO FRECUENTES g b
(RARE DISORDERS)

«CONDICIONES QUE AFECTAN PEQUENOS GRUPOS DE PACIENTES
US: 1:200.000 HABITANTES
EU: 1:2.000
CHILE: 1:10.000

*REPRESENTAN UN SERIO PROBLEMA EN SALUD PUBLICA

CONDICIONES CRONICAS, QUE PONEN EN PELIGRO LA VIDA
ESCASO CONOCIMIENTO CIENTIFICO

ESCASA DISPONIBILIDAD DIAGNOSTICOS DE CERTEZA
AUSENCIA DE TRATAMIENTOS

*DESAFIOS ETICOS
JUSTICIA DISTRIBUTIVA
INVESTIGACION EN HUMANOS
CONFLICTOS DE INTERESES



—1 Designations (n=249)
mmmm Designations that received approval for marketing (n=38)
Linear (Designations (n=249)) R? = 0.7971
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FIGURE 1
Pediatric (category 1) orphan product designations and approvals by year, from 2000 to 2009. Bars

represent total number of designated (white bar) and approved (dark bar) products (both drugs and
biologics) ineach year from 2000 to 2009. The gray line shows the linear trend of increasing number of

designations during the study period (R? = 0.797).

What the Orphan Drug Act Has Done Lately for Children o nn.
With Rare Diseases: A 10-Year Analysis Pediatrics 2012;129:016-521




ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA - ',Ct

-PRODUCTO DE TRAUMATISMOS O ACCIDENTES

-PRODUCTO DE PATOLOGIA PERINATAL

-PRODUCTO DE TOXICOS U OTRAS NOXAS DURANTE GESTACION
-PRODUCTO DE ENFERMEDADES (TUMORES-AVC)

-PRODUCTO DE ALTERACIONES GENETICAS DE BASE
-PRODUCTO DE ERRORES INNATOS DEL METABOLISMO

-FALTA DE ESTIMULACION PSICOSOCIAL TEMPRANA
-ASOCIADAS AAUTISMO

-DE CAUSA DESCONOCIDA



ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA

S

-PRODUCTO DE TRAUMATISMOS O ACCIDENTES

AE

ESTUDIO RADIOLOGICO ANATOMICO Y FUNCIONAL
FUNCION COGNITIVA



ESTUDIO

TAC

RMN

LCR

Gases-ELP

Ca-Glicemia

Amonio

Hemograma

EEG

Monitoreo EEG continuo
PBQ




ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA

-PRODUCTO DE TOXICOS U OTRAS NOXAS DURANTE GESTACION

CARACTERIZACION EN BASE AHISTORIA CLINICAY DISMORFIAS

BASES DE DATOS DISMORFOLOGICAS



ESTUDIO EN BASE A LA SOSPECHA CLINICA ESPECIFICA



ETIOLOGIA DISCAPACIDA PSICOMOTORA DE IMPORTANCIA

-PRODUCTO DE ERRORES INNATOS DEL METABOLISMO

TAMIZAJE NEONATAL + ESTUDIO ESPECIFICO SEGUN CLINICA
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Conclusién : Se observa un aumento en nivel de C2. Este metabolito no se asocia con
patologia, pero sin con un eftﬂdo de CftOSls del paciente.

Santiago 08 de Junio de 2005
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Phone: (58) 2 978 1543
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RESULTADOS SCREENING NEONATAL AMPLIADO

Nombre

Fecha

Fecha Nacimiento
Procedencia
Codigo INTA

Test (técnica)
Perfil de Aminoacidos (EMT):
Perfil de Acilcarnitinas (EMT):
Fenilalanina o PKU (EMT):

Biotinidasa (AE):
17-a-0OH-progesterona o HAC (FI):
Galactosa Total (Abs)

Galactosa 1P-Uridiltransferasa (FI):
Tripsina Inmunoreactiva o FQ (F1):

Hormona Tiroestimulante o TSH (RIA):

Resultado
Normal
Normal

53.1
3.3

79.5
0.7

4.5

5.8

4.5

Conclusion
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

Comentario: Pardmetros de Pesquisa Neonatal Ampliada dentro de rangos Normales.

Valor Normal
*
*
< a 120 pmol/L sangre
<a 20 yJliml suera
> a 30% actividad
<a 60.0 ng/ml
<a 8 mg/dL
>ad.5UlgHb
< a 80 ng/ml

% : Analisis que cuantifican varios metabolitos a la vez, por lo que no se entrega un detalle de los valores normales.




ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA
-FALTA DE ESTIMULACION PSICOSOCIAL

-GRAVITANCIA FACTORES AMBIENTALES v/s GENETICOS
(ESTUDIO GEMELOQOS)

Y Seccién condensada
o del cromosoma

TR =
‘AN

& 9 ]
‘1’-11:‘?1:6'4
R

&
\\s\ s

g

P a i

i)
9ov "f{ 1
;5!‘-1}
QT

o

6§ o,

«
-
S »
S
-
o
“,

| Fibra de cromatina
“ de nucleosomas (
empacados ([t {+—+-

F

\n
[ i Forma de cromatina
| de “cuentas de un collar™ ~.

T L

300 nm

|&8e,) 700 nm

33
B 2
o 1400 nm

Cromosoma en Seccion extendida Doble hélice de DNA
metafase del cromosoma




. NIH Public Access

" Anthor Manuscript

I| sl i | | = v
Lo Be || r|_ | 115-320, doi: 10,1016/, vhbeh, 20 10,05 005 "."_:.{",Z’
N

Epigenetic marking of the BDNF gene by early-life adverse

'” r— EXPERIENCIAS ADVERSAS
! Departm n obiolog : F_McKnight Brain Institute, University of Alabama at EN L A INFANC I A
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Abstract l

MODIFICACION EXPRESION
DEL GEN BDNF

|

RESPUESTA ANSIOGENICA EXAGERADA
FRENTE AESTRES

l

EVIDENCIA MANTENCION DE LA MODIFICACION DE LA EXPRESION

DEL GEN BDNFAL MENOS HASTA LA TERCERA GENERACION



ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA

-ASOCIADAS AAUTISMO
-PATRON DE INTERESES Y CONDUCTAS RESTRICTIVAS

-TRASTORNO DE LA COMUNICACION SOCIAL

N° sefales
Sefales verdes :

Senales naranjas :

Observaciones : En 70 metafases (100%) analizadas con hibridacion in situ con

fluorescencia se observé sélo una sefal en 22q13 (SHANK3) y ambas
sefiales en 22q11.2 (TUPLE1).

Conclusiones: En todas las metafases analizadas en una muestra de sangre se ocbservo
delecion de SHANK3 en 22q13.

NOMENCLATURA ISCN 2013:ish del(22){q13.3q13.3)(SHANK3-)

Fecha entrega: 23/07/2013

Este informe debe ser interpretado con los antecedentes clinicos.



ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA

-PRODUCTO DE ALTERACIONES GENETICAS DE BASE
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CASO: 331 MUESTRA: SANGRE PERIFERICA
NOMBRE: PROTOCOLO: MEDIO COMPLETO CON TIMIDINA 10 -1 M
APELLIDOS: DIAGNOSTICO: S/A
RUT: 16448470-K REFERIDO POR: S/A
EDAD: * 27 ANOS

FECHA INGRESO: 25-07-2013
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CARIOTIPO: 47, XXX/46,XX

COMENTARIOS: EN EL ANALISIS DE 50 METAFASES CON BANDEO GTG( 625 BANDAS) SE DETECTO UN

MOSAICO BAJO DE ANEUPLOIDIA DEL CROMOSOMA X, COMPUESTO POR DOS LINEAS
CELULARES: UNA NORMAL 46 XX EN 96% DE LAS MITOSIS Y OTRA ALTERADA, CON UN
CROMOSOMA X EXTRA EN EL 4% RESTANTE

NOTA: SE SUGIERE REALIZAR FISH PARA EL CROMOSOMA X EN NUCLEOS INTERFASICOS,
PARA ANALIZAR UN MAYOR NUMERO DE CELULA, SI LA CLINICA, ASI LO INDICA

T.M. BIANCA CUROTTO

Citogenetista

M.Sc. M. ANGELICA ALLIENDE

Citogenetista




DISCAPACIDAD ASOCIADA A ETIOLOGIA GENETICA g

-ALTERACIONES CROMOSOMICAS

-ALTERACIONES DE DELECION DE GENES CONTIGUOS
-ALTERACION DE UN GEN UNICO

-ALTERACIONES POR REPETICION DE TRIPLETES
-ALTERACIONES POR ALTERACION DE LA IMPRONTA
-ALTERACIONES POR ASOCIACION DE VARIANTES GENETICAS

-ALTERACIONES EPIGENETICAS



DISCAPACIDAD ASOCIADAAETIOLOGIA GENETICA

-ALTERACIONES CROMOSOMICAS

NUMERICAS

SL % R W




Preinforme

CARIOGRAMA

Técnica: Cultivo:

: Analisis en: ftos Bandea:

J Diagnéstico: N* interna
|
g

e Ll

NUMERQ MODAL

Y

N
44 | 2n4s 2n 46

1

r—-—--——— o

|

OBSERVACIONES: En todas las metafases analizadas se abservd un cro
21 adicionales.

CONCLUSIONES:Cariotipn; 48 XXY,+21

MNota: Es muy imporiante e} consejo genético
informadio; 26012010

- Este Informe debe Interpretarse con los antecedentss clinicos

——




DISCAPACIDAD ASOCIADAAETIOLOGIA GENETICA
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-ALTERACIONES CROMOSOMICAS ESTRUCTURALES

TRASLOCACIONES

Padre: 46,XY,t(2;15)(g37;022)

N .,
- vpc“
vh .

2 Der(2)(::|37) 15 Der(15)(q22)

46, XY der(2)t(2;15)(q37;g22)pat

@5~
4 f:*s"'\
e‘ﬁ'yg\'

\

Der(2)(q37) 15



DISCAPACIDAD ASOCIADAAETIOLOGIA GENETICA

-ALTERACIONES DE DELECION DE GENES CONTIGUOS: WILLIAMS
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DISCAPACIDAD ASOCIADAAETIOLOGIA GENETICA

-ALTERACION DE UN GEN UNICO GEN 22q11.2

I I NORMAL

I DI GEORGE

I I I VARIANTE DI GEORGE



ESTUDIO CROMOSOMICO POR HIBRIDACION GENOMICA COMPARATIVA
(aCGH-SNP)

Muestra
Caddigo Interno

Indicacién clinica baja, Retraso del desarrollo
ias, Malformacién del pabellén

XX

Se utilizd la técnica de hibridacior {) usando la plataforma 4x180K
Agilent SurePrint G3 CGH+SNP M array con |z 5 lent technologies.

El Array contiene 120.000 sondas CGH con un espacio r e 25Kb y 60.000 sondas SNP con
una resolucion LOH/UPD de 5-10 Mb.

Las sondas CGH cubren toda la zona ISCA (Internacional Standars For Cytogenomics Arrays) y
en estas regiones es posible detectar pérdidas y ganancias de material genémico de <25 Kb.
Control de Calidad validado DLRS (Derivative Log Ratio Spread) <0.3.

RESULTADOS:
Alteracién | Cromosoma  Intervalo | Tamaiio Kb | N° Sondas
Amplificacién | 1p36.11 25,068,888-27,133,562 | 2.064 67

RefSeq Genes: RUNX3, SY

, PAQR7, STMN1, EXTL1,
SLC30A2, PDIK1L, LIN28A, DHD

FORMULA:

arr[hg19] 1p36.11(25,068,888-27,133,562)X3




DISCAPACIDAD ASOCIADAAETIOLOGIA GENETICA

-ALTERACIONES POR REPETICION DE TRIPLETES
FENOMENO DE ANTICIPACION

Eliminacion de secuencias AGG

Alelos normales predispuestos:

DISTROFIA MIOTONICA
X FRAGIL
HUNTINGTON

AN A 3

» e

= L Lo
72



he C1'G repeat region o DM gene with ymerase chain reaction (PCR)

» and analyzed with restriction enzymes he Southern blot technique

slgnilicance

Allele | (DM)
Allele 2

INTERPRETATION
in expanded repeat sequence, which is consistent v a myotoni
¢ patient should be examined to determine the source of the gene
other children they may have
of geneti ng can be ted ar enetic counseling «

lerstanding the resu




ETIOLOGIA DISCAPACIDAD PSICOMOTORA DE IMPORTANCIA

-DE CAUSA DESCONOCIDA

CADA VEZ MENOR EN MEDIDA QUE TECNOLOGIA AVANZA

IMPORTANTE PESO DE CAUSA GENETICA

NO DEBE INMOVILIZAR LAS ESTRATEGIAS TERAPEUTICAS

IMPORTANTE SIEMPRE REPLANTEAR ETIOLOGIA

BUSCAR CAUSA PERMITE CONSEJO GENETICO
BUSCAR POSIBLES TERAPIAS

CONOCER CURSO DEL CUADRO
PREVENIR COMPLICACIONES



RETRASO DEL DESARROLLO PSICOMOTOR

ADECUADA HISTORIA FAMILIAR
HISTORIA GESTACIONAL
HISTORIA PERINATAL

DETALLE DE HITOS LOGRADOS Y NO LOGRADOS
EXAMEN FiSICO GENERAL (PIEL)
BUSQUEDA DE DISMORFIAS
CIRCUNFERENCIA CRANEAL
EXAMEN NEUROLOGICO

TONO MOTOR

REFLEJOS DEL DESARROLLO
FONDO DE 0JO

EXAMENES DE SER PERTINENTE



DISCAPACIDAD PSICOMOTORA : ENFOQUE DIAGNOSTICO

-SINDROMICA

-NO SINDROMICA

-CON ANTECEDENTES FAMILIARES

-SINANTECEDENTES FAMILIARES

-CON EXAMEN NEUROLOGICO NORMAL

-CON EXAMEN NEUROLOGICO ALTERADO



DISCAPACIDAD PSICOMOTORA: ENFOQUE DIAGNOSTICO g b

Ny

b |

ASOCIAR CUADRO CLINICO ADISMORFIAS O ALTERACIONES CLINICAS
ESPECIFICAS QUE PERMITAN ACOTAR ALTERNATIVAS DIAGNOSTICAS

-TALLA BAJA

-TALLAALTA

-FACIES ESPECIAL

-ALTERACIONES CUTANEAS

-ALTERACIONES ESQUELETICAS

-MALFORMACIONES ESPECIFICAS (CARDIACAS, RENALES, ETC)
-ALTERACIONES SISTEMA NERVIOSO CENTRAL

-ETC



ALTERACIONES PSICOMOTORAS ASOCIADAS A:

-TALLA BAJA
-DESPROPORCION DE SEGMENTOS CORPORALES

-ALTERACIONES ESQUELETICAS

l

DISPLASIAS ESQUELETICAS
(OSTEOCONDRODISPLASIAS)

l

CAUSA GENETICA
BAJA FRECUENCIA
DIFICULTAD DIAGNOSTICA
DESAFIO TERAPEUTICO



DISPLASIAS ESQUELETICAS

-ENFERMEDADES MONOGENICAS

-456 ENTIDADES

-INCIDENCIA 1 EN 4.000-5.000 RN VIVOS

-REPRESENTAN EL 2-3% DE CONSULTAS POR TALLA BAJA
-PLANTEAR SIEMPRE EN TALLA BAJA DESPROPORCIONADA
-ACORTAMIENTO DE EXTREMIDADES: RIZO PROXIMAL

MESO MEDIAL
ACRO DISTAL




DISPLASIAS ESQUELETICAS

ESTUDIO RX

CRANEO AP-LAT |
COLUMNA AP-LAT

EXTREMIDADES SUPERIOR FRONTAL

EXTREMIDADES INFERIORES FRONTAL

PIE

A EVALUAR EN RADIOLOGIA (RX) DE HUESOS LARGOS:

INTEGRIDAD
LONGITUD
DEFORMIDAD
DENSIDAD
ESTRUCTURA
FISIS

CLINICA (FENOTIPO)+RADIOLOGIA: PLANTEAMIENTO DIAGNOSTICO

OSTEO GEN PROFILE: 229 GENES PARA DISPLASIA ESQUELETICA



ACORTAMIENTO DE EXTREMIDADES:

ACONDROPLASIA
HIPOCONDROPLASIA

DISPLASIA DIASTROFICA
PSEUDOACONDROPLASIA
CONDRODISPLASIA METAFISIARIA
CONDRODISPLASIA PUNCTATA
DISPLASIA CONDROECTODERMICA

ACORTAMIENTO DE TRONCO

DISPLASIA ESPONDILOEPIFISIARIA
DISPLASIA ESPONDILOMETAFISIARIA



A+D= NORMAL

B+D= DISPLASIA EPIFISIARIA
C+D=DISPLASIA METAFISIARIA

B+E= DISPLASIA ESPONDILO-EPIFISIARIA
C+E= DISPLASIA ESPONDILO-METAFISIARIA

B+C+E= DISPLASIA ESPONDILO-EPIMETAFISIARIA
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DIAGNOSTICO DISPLASIA ESQUELETICA EN BASE A:

-CLINICA

-RADIOLOGIA

-ESTUDIO GENETICO
-EVALUACION DE EXPERTOS



DISPLASIAS ESQUELETICAS

-POSIBILIDADES TERAPEUTICAS PALIATIVAS
-USO DE BIFOSFONATOS
-CORRECCIONES QUIRURGICAS
-USO DE HORMONA DE CRECIMIENTO (DEFICIENCIA SHOX)
-REEMPLAZO ENZIMATICO:  HURLER-SCHEIE
HUNTER
MORQUIO

MAROTEAUX-LAMY



MPS | MPS 11 MPS I MPS IV
MPS VI
HURLER-SCHEIE HUNTER SANFILIPPO MORQUIO




ALTERACIONES GENETICAS FUNCIONALES

——

-ERROR GENETICA HABITWTE EN UN GEN UNICO CAUSANDO
O FALLA DE FUNCIONAMIENTO ENZIMATICO

AUSENCIATOTAL O PARCI
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Sandhoff

Mucolipidosis 11/l o  otros ey ™ non-CNS
GM1Gangliosidosis \ Gaucher ~ CNS
Infantile Batten \\ B mixed
Scheie (MPS-1 S) —\

Hurler-Scheie
(MPS-1 H/S)

Cystinosis =

Juvenile Batten

Niemann-Pick A

Maroteaux-Lamy Fabry

(MPS-VI)

Sanfilippo B
(MPS-111B)

al
AN

Metachromatic
Hurler (MPS-1 H) Leukodystrophy

Tay-Sachs
Sanfilippo A
Niemann-Pick C (MPS-I1IA)

Pompe Late Infantile

Morquio Hunter Batten
(MPSV) (rabbe  (MPS-II)

from Meikle et al, JAMA 281:249-254, 1999; Batten data mapped from worldwide estimates
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MUCOPOLISACARIDOS-GLICOSAMINOGLICANOS
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Fibras conjuntivas Sustancia fundamental
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MPS | Hurler, Hurler Scheie, Scheie
MPS 1l Hunter
MPS 1l A-D Sanfilippo A
Sanfilippo B
Sanfilippo C
Sanfilippo D
MPS IV A Morquio A
MPS IV B Morquio B
MPS VI Maroteaux-Lamy
MPS VI Encubierto
MPS 1X Deficiencia de Hialuronidasa

a-L-iduronidasa

Iduronato sulfatasa

Heparan N-sulfatsa

N-acetilglucosaminidasa
Acetil-CoAlfa-glucosaminida acetiltransferasa
N-acetilglucosamina-6-sulfatasa

N-acetil galactosamina-6-sulfatasa (GALNS)
a-galactosidasa

N-acetilgalactosamina 4-sulfatasa (arilsulfatasa B)

a-glucuronidasa

Hialuronidasa

DS, HS

DS, HS

HS
HS
HS
HS
HS

KS,CS

KS

DS

DS, HS, CS

HA



TIPO DE MUCOPOLISACARIDOSIS

FENOTIPO

l

VARIABLE

\

OMPROMISO ENZIMATICO



MUCOPOLISACARIDOSIS ORGANOS COMPROMETIDOS

SISTEMA NE;?)(IOSOS CENTRAL

e -
SISTMERVIOSO PERIFERICO

b J -
GLOBO C

<

CORAZON

-~
APARATO RESPIRATORIO



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

SISTEMA NERVIOSO CENTRAL Y PERIFERICO

RETARDO MENTAL (RDSM-D

Ll
......

EPILEPSIA



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

VISION

OPACIDADES CORNEALES
GLAUCOMA

COMPESION NERVIC

DEGENERACION R



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

SISTEMA CARRIOMASCUI AR

VALVULOPATIAS



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

SISTEMA RESPIRATORIO

o~

PATOLOGIA PULMONAR RESTRICTIVA

i
EXCURSION DIAFR

’

IRAA REPE

HIPERTE ON PULMONAR

APNEAS OBSTRUCTIVAS



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

SISTEMA DIGESTIVO

HEPATOMEGALIA

ESPLENOMEGALIA

DIARREA INTE

HERNIA INGUINAL

HERNIA UMBILICAL

»

HERNIA LINEA MEDIA



MUCOPOLISACARIDOSIS: MANIFESTACIONES CLINICAS

SISTEMA ESQUELETICO

DWARFISMO

ESCOLIOSIS

LUXACION CADERA

RIGIDEZ ARTICULAR

XIFOSIS



MUCOPOLISACARIDOSIS: DIAGNOSTICO

PPECHA CLINICA




MUCOPOLISACARIDOSIS: DIAGNOSTICO

LABORATORIO

TEST DE BERRY




MUCOPOLISACARIDOSIS: DIAGNOSTICO
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MUCOPOLISACARIDOSIS

METODOS DIAGNOSTICOS

SENSIBILIDAD S
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MUCOPOLISACARIDOSIS: ESTUDIO BASICO

Rx CRANEO

RMN C MNA

ESPIROMETRIA-SATUROMETRIANC







ENFERMEDADES LISOSOMALES CON TRE
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TERAPIA DE REEMPLAZO ENZIMATICO EN ENFERMEDADES LISOSOMALES

APROBACION FDA

Table 2 Current approved ERT for LSD

Antibody®
Erzyme Disease Brand name Generic name Year approved Status (%)  Treatment effect
Acid P-glucosidase Gaucher Ceredase, Cerezyme  algucerase, 1891 ~12 nonelrare
imiglucerase 1993
o-EGAL A Fabry Fabrazyme, Replagal agalsidase B 2003 =50-90 7 dose-
(not in US) agalsidase o 2003 dependent
oi-lduronidase MPS | Aldurazyme laronidase 2003 =>58-90 7
lduronate-2-sulfatase MPs I Haprase idursulfase 2008 =5b0 7
N-acetylgalactosamine MPS VI Maglazyme galsulfase 2005 ~80 7
4-sulfatase
Acid a-glucosidase glycogen storage Myozyme alglucosidase o 2008 ~B50-90

disease ||, Pompe

MPS, mucopolysacchandosis,

* Status indicates antibody positivity rate. Treatment effect: + means that there is a significant effect on the efficacy of the ERT. For Myozyme, there is
a significant effect to decrease efficacy in infantile Pompe patients. For the other drugs, the question mark indicates that the effect on efficacy 15
unknown. All of the drugs, except acid B-glucosidase, produce significant adverse effects in antibody-positive patients in addition to any other effects
on efficacy.

Enzyme reconstitution/replacement therapy for lysosomal storage diseases
Curr Opin Pediatr 19:628-635




TERAPIA DE REEMPLAZO ENZIMATICO EN ENFERMEDADES LISOSOMALES

COSTOS ECONOMICOS

Table 3 Cost of enzyme reconstitution therapy by disease®

Drug average wholesale Annual cost
Disease Product Dose'kg price (US$/vial) USS)

Fompe disease Myozyme 50 mg/vial (Genzyme) 20 mog/kg every 14 days 720,00 224840.00

Gaucher disease Cerezyme 200 U/vial (Genzyme) 60 Ulkg every 14 days 790.00 184 B60.00

MDS | Aldurazyme 2.9 mgivial (Genzyme) 0.58 mg/kg every 7 days 783.60 162 98B.BO

MDS Il Elaprase 6 mg/ivial (Shire TKT 0.5 mg/kg every 7 days 3153.84 491999.04
FPharmaceuticals)

MDS VI Maglazyme 5 mg/vial (Biomarin 1 mg/kg every 7 days 1812.00 565344.00
FPharmaceuticals)

Fabry disease Fabrazyme 5mg/vial (Genzyme) 1 mg/kg every 14 days 720.00 112320.00

Heplagalh 3.5 mg/vial (Shire TKT 0.2mg'kg every 14 days 254096 132129.892

Pharmaceuticals)

MPS, mucopolysaccharidosis.

*Annual cost of enzyme reconstitution therapy based upon a 30-kg child receiving therapy according to dosing recommendations provided by the
manufacturers in package inserts. Average wholesale prices of the drugs, except Replagal (httphwww. dh.gov.ulden/Publicationsandstatistics/
Publications/PublicationsPolicy And Guidance/DH_4118404) were obtained from the Red Book Database (httpd /www.micromedex.com/products/

redbool/database). The annual cost caledlation does not account for other fees, including markup on the drug from hospitals, private offices, and
infusion centers, and cost of supplies, among others.

"Replagal is licensed for use in Europe, Asia and Canada, but not the US.

Enzyme reconstitution/replacement therapy for lysosomal storage diseases
Curr Opin Pediatr 19:628-635
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La deficiencia de actividad enzimatica resulta en la
Profglh. acumulacic’mlde glyr;osaminuglicanﬂ (G&G), que
s Mordl lleva a una disfuncion generalizada de células,

== tejidos y organos

La actividad enzimatica deficiente de GALNS altera la degradacion

..........

(GAGS).

]

La acumulacion de estos GAGs en los lisosomas llevan a la
alteracion de la funcion normal de la célula.

|

La disfuncion celular resulta en trastornos multisistémicas
progresivas gue son la caracteristicos de este trastorno.




MARCHA EN PACIENTE MORQUIO







Sindrome de Morquio A - informacion importante

* También llamada MPS IVA o mucopolisacaridosis IVA

* Trastorno lisosomal recesivo autosémico

Hay mas que 40 Enfermedades por Depdsito Lisosomal (EDLs)
distintas y que afectan cerca de 1 en cada 5.000 nacidos vivos

* La incidencia de Morguio varia de 1 en cada 76.000 nacidos vivos
(Irlanda del Norte) a 1 en cada 640.000 nacidos vivos (Australia
Occidental)

* Causado por una actividad deficiente de la enzima Sulfatasa-6 -n-
acetilgalactosamina (GALNS, por sus siglas en inglés), implicada en la
descomposicion de dos glucosaminoglicanos (GAGs):

* Queratan Sulfato (KS)

* Condroitin Sulfato 6 (CS6)




Morquio A es clinicamente heterogéneo

Mas de 220 mutaciones en el gen GALNS dan lugar a una extensa diversidad genotipica y fenotipica

Independientemente del genotipo o fenotipo especifico, Morquio A causa daifios progresivos a érganos blanco,
resultando en complicaciones que pueden ser incluso letales

La esperanza de vida en la mayoria de los pacientes con Morquio A esta limitada a la segunda o tercera década de la
vida

73




Morquio A: un trastorno progresivo multisistémico

* La deficiencia sistémica en la actividad enzimatica de N-acetilgalactosamina-6-sulfatasa (GALNS)
puede llevar a un daio progresivo de algunos érganos, resultando en manifestaciones sistémicas
complejas con consecuencias potencialmente letales.

OFTALMOLOGICO®?
Nebuloadad difusa de la céenea, cataratas, reducadn
en la agudaza visual

0IDO, NARIZ Y GARGANTA*

Pérdida auditiva conductiva y sensorineural

obstruccite de las vias respiratorias
DENTAL®

Dentinogénesis imper fiecta, hipodoncia, chspides
puntiagudas, dientes incistvos con forma de pala, fina
capa de esmalte, superfcies bucales ancemales

NEUROLOGICO?

Displasia odantoide, mielopatia cervical, inestabilidad

de |la columna cervical, cuadiiplejia

CARDIACO®"!
Estenosls y regurglitacion métral y adetica, regurgltacion
GASTROINTESTINAL" tricuspldea, Mpertrofia

Hepatoesplenomegalia leve, hernias, heces Blandas,
drarrea, estrefiimiento y dolor abdominal

PULMONAR?*

Aphiea obstractiva del suefo, infecciones respinatorias,

OSEQ?
Detormidad de los huesos, baja estatura, marcha

- ¢ nsufidencia respicatoria
anormal, laxitud en las articulaciones, contracturas y P

subluxackon, disostosis mdltiple




La expectativa de vida es
Distribution of Age in Morquio A Population

reducida 30
25 7]
= 20
« Most patients usually donot ™ |
survive beyond 30s AN
. ] o 5
« Major causes of mortality: ol = . il
— Pulmonary complications I B H BN T E—
. . - 6:} oD oH O A S [ F o Q
— Cervical instability and y & zﬁ # & & @y‘* A
myelopathy Age (yr)

— Cardiac complications

— Complications associated
with surgery and general

US Population Age Distribution — 2010 Census
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Harmatz P, et al. The Morquio A Clinical Assessment Program: baseline results illustrating progressive, multisystemic clinical
impairments in Morquio A subjects. Mol Genet Metab. 2013. US Census 2010



Los pacientes requieren de multiples cirugias

30% -
25,5%
25% -
22,2%
20,1%
20% - 18,5%
12 17,5%
O
2L
o 15% -
>
? 10,8%
> 10% - 9,2%
5,5%
5% -
O% n T T T T T T
Ear tube Adenoidectomy Spinal Osteotomy Spinal fusion Tonsillectomy Epiphyseal Hip surgery
insertion decompression surgery surgery

n = 325 subjects (mean age= 14.5 years)

« >70% of 325 Morquio A patients required at least one surgical procedure

Harmatz P, et al. The Morquio A Clinical Assessment Program: baseline results illustrating progressive, multisystemic clinical
impairments in Morquio A subjects. Mol Genet Metab. 2013.



La Resistencia (6MWT) es severamente limitada en pacientes con
Morquio A

6MWT Distance in Untreated Morquio A Patients and
« The 6MWT evaluates the global and Age-matched Healthy Controls

integrated responses and functional
reserves of cardiovascular, pulmonary

MorCAP baseline®

Unaffected population*

and musculoskeletal systems %

650

« Comparing 12-18 year olds with and :Z
without Morquio A, those with Morquio 500

A exhibit up to 74% less endurance 40
as demonstrated by 6MWT 87.7 vs. o

181.2 meters

74% less endurance
250 \ vs unaffected
200 population

« Reduced endurance progresses over

150
time for individuals with Morquio A 100
S0
0
04 51 12418
Age

. .. aAdapted from Geiger et al, study provides reference values for 6MWT
Harmatz P, et al. The Morquio A Clinical Assessment based on and limited to demographics for 528 healthy children and

Program: baseline results illustrating progressive, adolescents ages 3 to 18.

multisystemic clinical impairments in Morquio A bBaseline data for MorCAP, a multicenter, multinational, cross sectional
subjects. Mol Genet Metab. 2013. longitudinal study of 325 patients with Morquio A.

77



Urine Screening Option

Glycosaminoglycan
Analysis

Perform quantitative and
qualitative assays in parallel

False negative results are a
concern for MPS IVA

Clinical Suspicion of MPS IVA
&
Radiographic Imaging

Direct Testing Option*

Enzyme Activity Analysis
(Fibroblasts/Leukocytes)**

Measure multiple enzymes

ok

Molecular Analysis

Sequencing methods followed by quantitative

methods if necessary and feasible

Confirm mutations are on separate alleles

Two mutations will not always be detectable

MPS IVA Diagnosis

DBS Screening Option

Enzyme Activity
Analysis (DBS)

Stability is a key
consideration

Measure multiple enzymes
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(Elosulfase alfa) reemplaza la GALNS deficiente

The goal of ERT in Morquio A is to reduce GAG accumulation in order to restore cellular function.28

At a cellular level,
GAGs accumulate in
the lysosomes and
occupy an increasingly
greater area of the
cytoplasm which
disrupts normal cell
function and activates
secondary pathogenic
cascades.?®

VIMIZIM™ (elosulfase
alfa) is an exogenous
recombinant human
enzyme that replaces
deficient GALNS.#19

Within the lysosome,
VIMIZIM increases
catabolism of GAGs (KS
and C6S)—restoring cell
function.28.2°
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VIMIZIM (elosulfase alfa) - Actividad farmacologica

B ks

- Lysosomes

B co-localization
= Extracellular KS
= Intracellular KS
B Nucleus

Untreated 10 nM elosulfase alfa

» Elosulfase alfa clears intracellular GAGs (KS) in MPS IVA chondrocytes

» Restores normal chondrocyte enzymatic function

Dvorak-Ewell et al, PLoS 2010.
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VIMIZIM (elosulfase alfa) - resumen de estudios clinicos

MOR-002

Phase 1/2, multicenter, open-label dose-escalation study to evaluate the safety,
tolerablity and efficacy of VIMIZIM in patients with Morquio A (n=20)
Initiated October 2008

MOR-100

Multicenter, open-label extension study enrolling patients from MOR-002 to evaluate
the long term safety and efficacy of VIMIZIM in patients with Morquio A (n=17)

MOR-004

Phase 3, randomized, double-blind, placebo-controlled, multinational clinical study to
evaluate the efficacy and safety of VIMIZIM 2mg/kg/wk and 2mg/kg/qow in patients
with Morquio A. (n=176)

Initiated January 2011

MOR-005

Multinational, multicenter extension study to evaluate the long-term efficacy and safety
of VIMIZIM in patients with Morquio A. (n=173)

MOR-006

Phase 2 open-label multinational clinical study to evaluate the safety and efficacy of
VIMIZIM in Morquio A patients with limited ambulation (n=13)

MOR-007

Phase 2 open-label multinational clinical study to evaluate the safety and efficacy of
VIMIZIM in pediatric patients less than 5 years of age with Morquio A (n=15)

MOR-008

Phase 2, randomized, double-blind pilot study of safety and physiological effects of 2
doses of VIMIZIM in patients with Morquio A (n=25)
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Fase 3 - centros de investigacion MOR-004

f

= 177 individuals from 25
countries enrolled at 33
sites in 17 countries
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Diseno Estudio fase 3

Screened (N=204)

Randomized (N=177)

1 excluded before

A 4

ITT Population (N=176)

> treatment due to
unconfirmed diagnosis
of Morquio A syndrome

2 i 1
Placebo VIMIZIM (elosulfase alfa) VIMIZIM (elosulfase alfa)
2.0 mg/kg/qow 2.0 mg/kg/week
(n=39) (n=59) (n=58)
|

« Dose compliance exceeded 98%

« 99% rate of study completion

1 (1.7%) discontinued
Reason: Patient
withdrawal of consent
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Desenlace principal:
VIMIZIM (elosulfase alfa) mejora significativamente la Resistencia medida con
el 6MWT

« 175 of 176 (99.4%) completed the 24-
VIMIZIN 2 mgkg/qow week study in the Intent-to-Treat group.

il Placebo vt VIMIZIM 2 mg/kgiwk

a0 « Compared with placebo, VIMIZIM™

P=0.0174

(elosulfase alfa) 2 mg/kg/wk
demonstrated a statistically significant
improvement in 6MWT distance in only
24 weeks (P=0.0174)

« Patients walked farther at Week 24
than at baseline, with a mean 23.8%
improvement over baseline in the
6MWT

6MWT change from baseline (m)

Baseline Week 12 Week 24

Placebo (n) 59 59 " « Patients who continued receiving
v;‘;;’f.'ﬂ"jm';j’;j::::: o ¥ VIMIZIM through the extension trial
stabilized walking ability after 72 weeks
in extension study

ANCOVA model for 24 Week 6MWT change from baseline adjusting for age (5-11, 12—-18, 219 yrs) and BL6MWT (<200 m and >200 m)

84
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VIMIZIM desenlaces terciarios a la semana 24
Maximum Voluntary Ventilation - MVV

* At Week 24, patients administered VIMIZIM™ (elosulfase alfa) 2 mg/kg/wk trended
toward improvement in MVV percent change from baseline vs placebo

Respiratory Function Test MVV
LS Mean % Change from Baseline at Week 24 (ITT Population)

—f— Placebo —— VIMIZIM 2 mg/kg/wk

VIMIZIM 2 mgkg/gow

207

Mean percent change from baseline in MVV

T T
Baseline Week 24

Week
Placebo 59 59
VIMIZIM 2 mg/kg/wk 58 58
VIMIZIM 2 mg/kg/qow 59 59
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VIMIZIM™ (elosulfase alfa) - seguridad y tolerabilidad

Adverse reactions were collected from
176 patients ages 5 to 57 who were
enrolled in the 24-week, phase 3 pivotal
study. The most common adverse
reactions (210%) were pyrexia, vomiting,
headache, nausea, abdominal pain,
chills, and fatigue.

« Acute reactions requiring intervention
were managed by

— Temporarily interrupting or slowing
the infusion

— Administering additional
antihistamines, antipyretics,
or corticosteroids

Adverse reactions reported by =10% of patients treated with VIMIZIM™

(elosulfase alfa) (2 mg/kg/wk) and with a greater incidence than placebo.

Adverse reaction VIMIZIM™ Placebo
(elosulfase alfa)
2 mg/kg/wk n=59 (%)
n=58 ((Vo)
Pyrexia 19 (33%) 8 (14%)
Vomiting 18 (31%) 4 (7%)
Headache 15 (26%) 9 (15%)
Nausea 14 (24%) 4 (7%)
Abdominal pain 12 (21%) 1(1.7%)
Chills 6 (10.3%) 1(1.7%)
Fatigue 6 (10.3%) 2 (3.4%)

aSafety and effectiveness in pediatric patients <5 years of age has not been
established and is currently being evaluated.
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VIMIZIM (elosulfase alfa) es el major abordaje terapéutico para los
pacientes con Morquio A (MPS IVA)

VIMIZIM™ (elosulfase alfa) is the only ERT to treat the underlying cause of Morquio A.

« VIMIZIM™ (elosulfase alfa) replaces the deficient enzyme
(GALNS) that causes cellular, tissue, and organ dysfunction

* VIMIZIM slows the progressive loss of endurance as
demonstrated by significant improvement in the 6MWT
(p=0.0174)

« The 6MWT is a validated measure of endurance which evaluates
the global and integrated responses of the pulmonary and
cardiovascular systems, systemic circulation, peripheral
circulation, blood, neuromuscular units, and muscle metabolism
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Mutations in the Lysosomal Enzyme-Targeting Pathway

and Persistent Stuttering

ABSTRACT

RACEGREOURE
Smttering is a disorder of onknown canse characterized by repetition s pralon ga-
tion and interrnptions in the flow of speach. Genetic factors have been implicated
in this disorder, and previons sindies of stottering have identified lin kage to mark-
ers an chromosome 12

HETHODS
We analyzed the chromosome 12g35.5 penomic region in consangnimsms Faktstani
families, some members of which had non smdromic smttering and in onrelated
case and coniral sbjects from Pakistan and Horth Amenica.

EESULTS

We iden biffed 2 missen s motation in the N-acetylg! ncosamine-1-phosphate trans-
ferase gen e (GNPTAR), which encodes the alph 2 and heta catalytic snbonits of GlcMAc-
mphotransferase (GHFT [ 15]1. that was associated with sinttering in a
onsangnineons Pak amily. This mutation occnrred in the affected

members of approximately 107% of Pakistani families stodied, but it occorred only
mce in 192 chromosomes from onaffected. onrelated Pakistani contral snhjects
and was not observed m 552 chromosomes from nnaffected, onrelated Haorth
A merican controd subjects. This and thres other mmtations in GNFTAR occorred in
nnrelabed sbjects with stuttering but not in contrad subjects. We also iden bffed
three mmtations in the GNFTE gene which encodes the gamma subonit of GHFL, in
affected sbjerts of Asian and Foropean descent bot not in control snbgects. For-
thermore, we identified three mmtzbons in the NAGRA gene, which encodes the
sa-cal bsd nncovering enzyme, in other affectsd sbjscts bot not in contral sbiects.
These genes sncode enzymes that generate the mannos=-G-phosphate signal, which
directs a diverse gronp of hydrol asss to the lysosome. Deficits in this spstem are
associated with the mooolipidoses, rare Yysosomal storage disorders that are most

commanly associabed with bone, connective tssne and nenrologic srmptoms.

OMCLUSIDNS
Susceptibility to nonsyndromic smittering is assodated with yariations in genes
governing lysosomal metabolism.
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