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Heterogeneidad
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Desarrollo de farmacos para el autismo:

Retos:

Heterogeneidad




El reto de |a heterogeneidad
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Review

Systematic review and guide to management
of core and psychiatric symptoms in youth

Wlth autism Tratamientos TDAH
Antipsicoticos
ISRS
Clinical practice implications Clinical practice implications

e Based on prior systematic reviews and
recently published RCTs, there is now emerg-
ing evidence of positive treatment effects with
methylphenidate, atomoxetine and guan-

® There is emerging evidence for positive effects
of atypical antipsychotics, as a medication
class, on stereotypic/repetitive behaviours in

ASD based on studies evaluating this target facine for targeting ADHD symptoms in
ASD.
» Efficacy of short-term risperidone and arip- Clinicians should exercise caution when pre-
; et fiorttabiliicin A GEYS scribing SSRIs, TCAs or other agents for the
1prazole for treatment ol irritability in 1S treatment of mood or anxiety symptoms as a
established. Due to risk of concerning side- target in individuals with ASD, using objec-

. . tive tools t for treat tt t d
effects, these medications should be used only Mttt e

in children with high irritability/aggression focused on treatment of this target in ASD
are lacking.
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The Efficacy of Robot-enhanced Therapy for Children With Autism
Spectrum Disorders

+ Autism Spectrum Disorder
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Circuitos diana

Oxitocina y Vasopresina

Froceedings of the
National Academy of Sciences
of the Unitad States of Americe

Gordon et al, 2013

Oxytocin enhances brain function in children

with autism

Conducta pro-social, ansiedad social, vinculo
romantico y paternal, conducta agresiva

Oxitocina Vasopresina

TEA: sin diferencias TEA: 66% superior
Bosso et al (2007)

llanit Gordon™>", Brent C. Vander Wyk®, Randi H. Benne‘n“. Cara Cordeaux". Molly V. Lucas®, Jeffrey A. Eilbott®,

“‘. Orna Zagoory-Sharon®, James F. Leckman®, Ruth Feldman®4, and Ke:
E 'TheG daMn?:nisap\naryBI pnsé: o Eucmi(tws nl Ehld tdync tGa SBDEI | nd ~r| Chldst dyBCDnt "sm'?.‘nu{?’n‘fﬁ'm“! ond
Balovaptan:
":L:e";"‘ = : .
NP 1 antagonista R de vasopresina
A R h VANILLA Study, Phasell
ek f 0 c e Bolognani et al, 2017
b . -... I... .-:
- ! I-.‘;_'u" Hypothalamus
— —— TEA, adultos n=224
nucleus

Hippecampus
Brainstem-

seceory 12 semanas tto.
SRS-2 n.s.
VABS-II, soc com domain -> Dosis elevadas

Posterior pituitary

Nature Reviews | Neuroscience



Circuitos diana
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Excitacion glutamatérgica —

Receptores Glutamato:

Glial cell

Postsynaptic
neuron

Nature Reviews | Neuroscience



Gene Protein Loci Protein Function
CDHS Cadhedrin 16g21 Glycosylated transmembrane proteins that ( i r C u it O S d i a n a
CDHY Cadhedrin Spl4.1 mediate cell-cell adhesion, neuronal migration,
CDHIO Cadhedrin Spl4.1 spine morphology, synapse formation, and
CDHI3 Cadhedrin 16g23 synaptic remodeling
CNTNAP2 Contactin-associated 7935-q36 Transmembrane scaffolding protein involved in the clustering of
protein-like 2 Kvl.1 at the nodes of Ranvier. .
(CASPR2) Genes de autismo (y
e —————————,——
DLG4 PSD-95 17p13.1 Regulation of localization and trafficking of AMPA receptors [ H
‘ P 6 ¢ ; proteinas) importantes
DYRKIA Dual-specificity 21q22.13 DYRKI1A-dependent phosphorylation of NR2A hinders the . .
tyrosine ; intemalization of NRI/NR2A, causing an increase of surface pa ra e I fu ncionamie nto
phosphorylation- NMDA receptor density
regulated kinase d I t d
(DYRK) € I0S receptores de
GADI GAD67 2q31.1 Catalyzes the conversion of glutamic acid to GABA gl uta m ato asocC | a d 0S a
GRIN2A NR2A of NMDAR l6pl13.2 NR2A subunit of NMDA receptor T E A
GRIN2B NR2A of NMDAR 12p13.1

Neurexin

Neurexin

Neurexin

Synaptic adhesion proteins that are located on the presynaptic
membrane and bind to their postsynaptic counterpart, neuroligins.

22q13.3

11q13.3-q13 4

1991333

NIONT 1eur0‘[1g1n 3q26 Synaptic adhesion proteins that are located on the postsynaptic
membrane and bind to their presynaptic counterpart, neurexins.

NLGN3 Neuroligin Xql3

NLGN4 Neuroligin Xp223

PCDHY Protocadhedrin 13g21.32 The largest subgroup of the cadherin superfamily (see above) of
homophilic cell-adhesion proteins.

PCDHI0O Protocadhedrin 4q28.3

SLC25A12 AGClI 2g24-g33 Catalyze the exchange of aspartate for glutamate and a proton;

involved in the malate/aspartate NADH shuttle; involved in the

Lot o

Synaptic scaffolding proteins that bind neurexin-neuroligin and
NMDAR complexes at the PSD of excitatory glutamatergic
synapses

SYNAPSIN 1 | Synapsin | Xpll1.23 Presynaptic phosphoproteins that account for 9% of the vesicle
protein and can regulate neurotransmitter release and neurite

SYNAPSIN 2 | _Svnapsin 2 3p25.2 autgrouh

SYNGAPI SYNGAPI 6p21.32 Suppresses signaling pathways linked to NMDAR- mediated
synaptic plasticity and AMPAR membrane insertion

TAOK2 TAOK2 16pll.2 A kinase involved in membrane blebbing and the MAPK 14/

pIBMAPK stress-activated MAPK cascade.

Genes de autismo
implicados en procesos
sinapticos:
via Akt-mTORC1

Phelan-McDermid
(SHANK3)
Sd Rett y Sd Angelman

Fung and Hardan, 2015




Article  Published: 23 November 2011

nature Mutations causing syndromic autism

International journal of science define an axis of synaptic pathophysiology

Benjamin D. Auerbach, Emily K. Osterweil & Mark F. Bear ™

Multiples mutaciones

i cytosketetor Endocytic pathway de autismo vinculadas
' . a la disrupcion de Ia
SynCAM1
. NIPA1

Cadherins formacion o la
Protocadherins NHEGS B
Meurexin
LRRTM CASK
CMNTMAPZ

plasticidad de la
sinapsis

SynCAMI
Neuroligin
APP

Postsynaptic

SHAMNK



“ Desarrollo de farmacos para el autismo:

Oportunidades:

Dianas moleculares: Sindromes monogénicos

CB

)Y

=



Dianas moleculares: sindromes monogénicos

Typical Fremutation

CRS X CGG) . 46 (066} e300

L ee— =5 ——— i

ull mutation

Sd Fragil X

20-50% ASD

MRNA ————m

| - Déficits FE
o g Procesamiento VE
r . 7
FMRP I-‘..? Alteracion CV
Mormad Frimery ovaran reufficiency IS, Fragile X syndrome .
Clinical frmgie X-associzted tramer abamd dua g lack of FMAP Ausencia FMRP
symdrome FUTAS] dus Bo aposds
itk

Modelo animal: knock-out FMR1

Alteraciones en la interaccion social
ﬁ‘ " Alteraciones en la comunicacion
< 3 (vocalizaciones ultrasonicas)
Conducta repetitiva y estereotipada
(acicalamiento, excavar...)




Dianas moleculares: sindromes monogénicos

Modelo animal: knock-out FMR1
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Dianas moleculares: sindromes monogénicos
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e Qutcome: Irritabilidad, en
lugar de aprendizaje y
comunicacion

e Mayoria >13 afios

e 3 meses es suficiente?

Biomarcadores

Objetivos conductuales
especificos
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Circuitos diana a
Glial cell

Inhibicion gabaérgica &
GAT-1 L

Presynaptic cell

Postsynaptic cell
GABA,

GABA, d
receplor i rec;plor
Glu W’t . * GABA
. GABA, receptor
Sodium o
channeis ‘ Extrasynaptic GABA,r
: % Extrasynaptic
GAT-1 GABA,receptor ) GaBA,receptor

“The GABA excitatory/inhibitory shift in brain
maturation and neurological disorders”

Mature neuron

5 e Depolarizing GABA A KCC2 Hyperpolarizi
A’,/'/ [CI],~ 25 mM [CI]~7mM
recepl(;r \ L e o
.1\ 1/-

Exceso Cloro intracelular: Menos Cl intracelular:
GABA—> excitacion (salida Cl) GABA abre canal Cl >
(Respuesta paradojica a GABAérgicos) Inhibicidn

Ben-Ari, Cherubini et al, 1989,2012



Bumetanida

Resultados previos

m > Mejoria en
Neurochlore A2 SIS,
S CGl
Lemonnier y Ben-Ari, 2010 »
88 ninos y
adolescentes
0,5 mg/12 hs
Lemonnier E. et al. Transl. Psychiatry (2017) e

CARS (Day 90 -Day 0)

-12

Bumetanida:
Diurético, antiHTA

Co®* Channel
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Bumetanida v~ 0B

S ———

—= SERVIER Neurochlore

Nuevo EC

370 nifos y
adolescentes con TEA
5-11
12-17 i Hospital Universitari
Gravedad: et MatuaTerrassa

SRS>66; CARS>34
CLINIC

BARCELONA

Hospital Universitari

Bumetanida

Bumetanida
6 meses 6 meses

6 semanas FU

Limitaciones

Childhood Autism Rating Scale 2 e Marcadores

conductuales
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E AIMS2TRIALS

Autism Research in Europe

Arbaclofen Trial for the treatment of social function in ASD

Presynaptic . Glial cell
terminal Glutamine
l Glutamine
Glutamate
Glutamate Arbaclofen

Agonista del R GABA-B

f—
a

Postsynaptic

cell é
' GABA Transporter Aumenta Inhibicion Gabaérgica
@ GABA vesicle [ 1on channel - Inhibicidn liberacion pre-sinaptica de Glu

- Modulacion senal intracelular
I] GABAg receptor



E AIMS2TRIALS

WP4 Task 4 — Arbaclofen RCT Autism Research in Europe

Previous evidence

* No sign diffs between Arbaclofen
and placebo in ITT
e BUT younger and higher IQ

G Seaside

ThefapeUthS individuals on Arbaclofen
showed improvements on VABS
150 individuals Socialization
Ages 5-21

Veenstra-VanderWeele, et al., 2017

Event Placebo, n (%) N=T74 Arbaclofen, n (%) N=T76
Any adverse event 58 (784%) 64 (842%)
Vomiting 7 (9.5%) 12 (15.8%)
Upper Resp infaction 10 (135%) 10 (13.2%)
Affect lability” | (14%) 8 (105%)
Headache: 4
bty «(Event Placebo, n (%) N=T74 Arbaclofen, n (%:) N=T76
Somnolence™ 1
= "_‘av _ca“s! ] Insomnia 10
:/SV_B!ZZII'IE_SS Aggression 5 ¢
“» May cause s e s Any adverse event 5B (7B84%) &4 (84.2%)
headache 'i"“c‘“;d w;" petits 2 E
. chel . .
10 NOT takewin Ay s Womiting I (95%) 12 (15.8%)
Sleep disorder I
o ¢ Upper Resp infection 10 (135%) 10 (1 3.2%)
Cough 3 (41%) 4 (5.3%)
Masal congestion I (1:4%) 4 (5.3%)
Pyrexia 6 (8.1%) 3 (3.9%)
Agitation 4 (5.4%) 2 (26%)
Rhinorrhea 6 (8.1%) 2 (26%)

Rash 5 (68%) 2 (26%)




E AIMS2TRIALS

WP4 Task 4 — Arbaclofen RCT Autism Research in Europe

Our current trial

130 volunteers with ASD
Ages 5-17
IQ>75

From UK, France and
Spain
(+POND Network Canada)

Vineland Adaptive Behavior Scales Stratificati
ratification
[ Subscales | .
Biomarkers
Communication Daily Living
Domain Skills Domain
m Commin| ity Coping Skills +

Clinical Global Impression

L 4




CONCLUSIONES:

El reconocimiento de las vias implicadas en los sintomas
nucleares del TEA contribuye al desarrollo de nuevos
farmacos con dianas especificas

Importancia de
No toda la poblacion con TEA presenta déficits en los identificar

sistemas glutamatérgico/gabaérgico o en eje HP factores
moleculares

El uso de medidas de resultado conductuales limita Ia

valoracion del efecto Importancia de los
biomarcadores

Ninos con deficits moleculares y en los circuitos conocidos
podran beneficiarse de la mejora de neuroplasticidad con

agentes especificos y tratamientos conductuales




IMPLICACIONES PARA EL FUTURO:

Los tratamientos farmacologicos especificos deben combinarse con
intervenciones conductuales: si mejoran las conexiones sinapticas,

deberian aumentarse y estimularse con las intervenciones
educativas

Nifios con déficits moleculares/circuitos conocidos:
—agentes especificos para mejorar neuroplasticidad.
—intervenciones conductuales para adquirir habilidades

Individuos que ya han desarrollado sintomas: Importancia de
—reversion de los sintomas con tratamiento farmacolégico inicio precoz de la
para dianas moleculares y de circuito e intervenciones intervencion

conductuales




»* =

—= SERVIER

<Roche>

CLINIC (;1531»

Ho! ptlU

me IClneS
initiative Autism Research in Europe With knowledge comes understanding

mnovatwe e AIMS2TRIALS AUTISTICA

m
ami




	Nuevos tratamientos farmacológicos en el Trastorno del Espectro Autista
	Número de diapositiva 2
	Número de diapositiva 3
	El reto de la heterogeneidad�
	Número de diapositiva 5
	Registro de EC con productos farmacológicos en autismo
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Bumetanida
	Bumetanida
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27

