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Etapal | Etapa2 | Etapa 3

Eta Pas Pre Ambulatoria | Ambulatoria
sintomatica | temprana tardia
. ’ e Evaluacion diagndsticay | Retraso diagndstico debido a patologia
Dlagnostlco consejeria genética concomitante.
"Guia
anticipatoria Evaluacidn continua: asegurar que el curso de |la
DMD" con enfermedad sea el esperado.
Manejo plan futuro

neuromuscular | Verificar | Evaluacion cada 6 meses de funcion, fuerza y rango de

calendario de| movimiento para definir la fase de la enfermedad, inicio

vacunaciones| de tratamiento esteroidal y prevencidén y manejo de
completo efectos adversos.




MANEJO NEUROMUSCULAR
Qué evaluaciones realizar y porqué ?

FACULTAD DE MEDICINA

Etapas . - Ambulatoria | Ambulatoria

Etapa 1l Etapa 2 Etapa 3

Pre sintomatica ,
temprana tardia

"Guia anticipatoria ., :
N Evaluacion continua para asegurar que el curso de la enfermedad
DMD" con plan . . -
sea el esperado de acuerdo a los estudios diagndsticos.
futuro
Manejo o
Verificar ., .
neuromuscular . Evaluacion cada 4- 6 meses de funcidn, fuerza y rango de
calendario de . _ o
. movimiento para definir fase de la enfermedad, inicio de
vacunaciones . . ., .
tratamiento esteroidal , prevencidon y manejo de efectos adversos.
completo
Objetivo:

Optimizar manejo, prevenir complicaciones de acuerdo a la evolucion y detectar cuando
ocurre algo inusual que requiera algun estudio o evaluacidon adicional.
Indicacion de tratamientos en momentos mas adecuados.

Protocolos de seguimiento usados en diferentes centros pueden variar. “,‘ .
Control periddico: evaluacion clinica: cada 4 a 6 meses. P‘0(;\.\" \e‘“a
Lo mas importante: control que incluya evaluacidn clinica + prue. \099 aan a
definir progresion de la enfermedad.

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



MANEJO NEUROMUSCULAR
Qué evaluaciones realizar?

UUUUUUUUU AD DE CHILE

FUERZA
distintas maneras y secuencias de evaluacion / MRC . Importante el registro.

RANGOS ARTICULARES
2 monitorizacion de contracturas, definir ejercicios de elongacion o
intervenciones de mayor ayuda. EVITAR ASIMETRIAS.

VALORACION RUTINARIA CUANTITATIVA
medicion de tiempos/ distancias: tiempo para levantarse del suelo, tiempo en

3 recorrer cierta distancia, tiempo para subir varios escalones
informacion de evolucion y respuesta a tratamiento.
ESCALAS DE FUNCION MOTORA
A gran numero de escalas diferentes, IMPORTANTE utilizar de manera rutinaria la

misma escala para monitorizacion sistematica. Diferentes escalas pueden ser
necesitadas a diferentes momentos. 6-minute walk test (6MWT)

ACTIVIDADES DE LA VIDA DIARIA
definir necesidad de asistencia en AVD / autonomia

La idea es: mantener fuerza y funcion mayor tiempo posible

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



SEGUIMIENTO NEUROMUSCULAR %%

geu\at Qué evaluaciones realizar?
(29 - gl
F“e method Aim of testing Ambulatory Non-ambulatory
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde  extremity strength every 6 months
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months Later stages: value of testing is less
functional losses; to assess response to certain
treatment; and to monitor muscle
imbalance
integumentary problems long hinger Tlexors
To identify need for additional or altered
therapeutic/surgical intervention (ie,
orthoses, splinting, use of standers,
iliotibial band lengthening)
Timed Standardised use of timed function  Easy and relevant measure of daily Timed 10 mwalk, timed Time to put on a shirt might be
testing  tests™® functional status; responsive to change  Gowers” manoeuver, timeto  relevant in early non-ambulatory
climb 4 stairs, time to rise  ti mabcable
from chair, 6-minwalktest  in latenc
Time to put on a shirt might
be relevant in late
4 ambulatory stage
Activities :with  Frequency of falks, step
of daily activity monitoring, self-care
living skills, writing, computer use
Functioning in school and
community settings
Motor nand  Vignos lower extremity
function scale, North Star
scales Ambulatory Assessment,
motor function measure
Routine clinic st physical and occupational therapy assessments are
4 months. MR appropeiate assessment tools, they are used more typ
clinical settings.
Table 1: Suggested neuromuscular assessments for patients with Duchenne muscular dystrophy

Programa de Formacion en Neurologla Pediatrica universidad de Chile
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SEGUIMIENTO NEUROMUSCULAR

ascu\a’ Qué evaluaciones realizar?
‘7_3 m VGRS D CHLE
fue
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde  extremity strength every 6 months
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months Later stages: value of testing is less
functional losses; to assess response to certain
treatment; and to monitor muscle
imbalance
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SEGUIMIENTO NEUROMUSCULAR S

‘ 7 [ . ?
13 m“scu\a Qu e eva I u a C I O n es rea I Iza r ) FACULTAD DE MEDICINA
F “e‘ UNIVERSIDAD DE CHILE
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musdle  extremity strength every 6 months
muscle strength 3-5 on MRC scale)* cﬁseaseprog’essnonmdpredtt testing every 6 months later.stagesvalueoftesﬁngisless
functional losses; to assess response to certain
treatment; and to monitor muscle
imbalance

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



MANEJO NEUROMUSCULAR éé
Qué evaluaciones realizar?

FACULTAD DE MEDICINA

UNIVERSIDAD DE CHILE
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde  extremity strength every 6 months
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months Later stages: value of testing is less
functional losses; to assess response to certain
treatment; and to monitor muscle
shelesss
Rangeof Goniometry® Baseline: to identify emerging muscle Lower extremities: hip, Lower extremities: hip, knee,
motion hypoextensibility and joint contractures  knee, ankle joints; iliotibial  ankle joints; iliotibial band;
that might contribute/lead to functional band; hamstrings, hamstrings, gastrocnemius
OS deterioration or musculoskeletal or gastrocnemius Upper extremities: elbow, wrist,
a“g intequmentary problems long finger flexors
. u\a“ eS To |dent|f¥ need for éddmona! or a!tered
a‘t\c therapeutic/surgical intervention (ie,
orthoses, splinting, use of standers,
iliotibial band lengthening)
climb 4 stairs, timetorise  stage, timed testing not applicable
from chair, 6-min walk test  in late non-ambulatory stage
Time to put on a shirt might
be relevant in late
ambulatory stage
Activi b targeted inp Lng computer
of dai t, and access tq and electric
living| pntrols
pol and
' s
Moto hg of progress| jmity scale,
funct fpy _ functional e X
scaleq hersmith motor
. flon measure
Routiny fied. Spedd ' Eevuy
4 months. MRC=UK Medical Research Coundl. * AIthough the pandl Tound these 1ests 10 By S— S— ch than in
clinical settings.
Table 1: Suggested neuromuscular assessments for patients with Duchenne muscular dystrophy
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MANEJO NEUROMUSCULAR éé‘
Qué evaluaciones realizar?

FACULTAD DE MEDICINA

UNIVERSIDAD DE CHILE
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde  extremity strength every 6 months
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months Later stages: value of testing is less

functional losses; to assess response to certain
treatment; and to monitor muscle
imbalance

Rangeof Goniometry® Baseline: to identify emerging muscle Lower extremities: hip, Lower extremities: hip, knee,

motion hypoextensibility and joint contractures  knee, ankle joints; iliotibial ~ ankle joints; iliotibial band;
that might contributeflead to functional band; hamstrings, hamstrings, gastrocnemius
deterioration or musculoskeletal or gastrocnemius Upper extremities: elbow, wrist,
integumentary problems long finger flexors
To identify need for additional or altered
therapeutic/surgical intervention (ie,
ML S S Vs —

Timed Standardised use of timed functi~n  Easy and relevant measure of daily [ Timed 10 mwalk, timed ) Time to put on a shirt might be
testing testsses? functional status; responsive to change | Gowers’ manoeuver, timeto | relevant in early non-ambulatory
climb 4 stairs, time to rise stage, timed testing not applicable
1 eSt from chair, 6-min walk test | in late non-ambulatory stage

. _‘a{\\l oS Time to put on a shirt might

be relevant in late

ambulatory stage
.wsessment of impairment indaily  Highly relevant to targeted input with Frequency o falk, step  Self-care skills, writiph, computer
o daily activities in the home, school, and aids, adaptations, and accessto activity moniton = and electric
living community settings environmental controls skills, writing, computeruse  wheelchair

' INCt i

Programa de Formacion en Neurologla Pediatrica Universidad de Chile = w_w"



MANEJO NEUROMUSCULAR ég‘
Qué evaluaciones realizar?

FACULTAD DE MEDICINA

UNIVERSIDAD DE CHILE
Method Aim of testing Ambulatory Non-ambulatory
Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity Early stages: test upper and lower
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde  extremity strength every 6 months
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months Later stages: value of testing is less
functional losses; to assess response to certain
treatment; and to monitor muscle
imbalance
Rangeof Goniometry® Baseline: to identify emerging muscle Lower extremities: hip, Lower extremities: hip, knee,
motion hypoextensibility and joint contractures  knee, ankle joints; iliotibial  ankle joints; iliotibial band;
that might contributeflead to functional band; hamstrings, hamstrings, gastrocnemius
deterioration or musculoskeletal or gastrocnemius Upper extremities: elbow, wrist,
integumentary problems long finger flexors
To identify need for additional or altered
therapeutic/surgical intervention (ie,
orthoses, splinting, use of standers,
N iliotibial band lengthening)
o — Assessment of impairment indaily ~ Highly relevant to targeted input with Frequency of falls, step Self-care skills, writing, computer
A activities in the home, school,and  aids, adaptations, and access to activity monitoring, self-carf | use, control of manual and electric
community settings environmental controls skills, writing, computer usq | wheelchair
Functioning in school and \ | Functioning in school and
community settings community settings
N < |
Activities Assessment of impairmentindaily  Highly relevant to targeted input with Frequency of fallsp ol i j
ofdaily  activities inthe home, school,and  aids, adaptations, and accessto activity monitori
living community settings environmental controls skills, writing, cof
Functioning in

community setti

Motor  Assessment of motor function in Allows monitoring of progressionand ~ Vignos lowere

function  specific domains to give a composite response to therapy scale, North Star o
scales score Ambulatory .
motor function :

Routine clinic appointments should be every 6 months, unless otherwise spedified. Spedalist physical and occupational
4 months. MRC=UK Medical Research Coundil. *Although the panel found these tests to be appropriate assessment t
clinical settings.

Table 1: Suggested neuromuscular assessments for patients with Duchenne muscular dystrophy
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MANEJO NEUROMUSCULAR
Qué evaluaciones realizar?

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

Method Aim of testing Ambulatory

Strength  Manual muscle testing (MRC scale)®  Serial assessment: to identify outliers Test lower extremity
testing  Quantitative myometry (beneficial if from expected dinical course; to monitor  strength by manual musde
muscle strength 3-5 on MRC scale)*  disease progression and predict testing every 6 months
functional losses; to assess response to
treatment; and to monitor muscle

imbalance
Rangeof Goniometry® Baseline: to identify emerging muscle Lower extremities: hip,
motion hypoextensibility and joint contractures  knee, ankle joints; iliotibial
that might contributeflead to functional band; hamstrings,
deterioration or musculoskeletal or gastrocnemius
integumentary problems

To identify need for additional or altered
therapeutic/surgical intervention (ie,
orthoses, splinting, use of standers,
iliotibial band lengthening)

Controles neuroldgicos cada 4- 6 meses.
Evaluaciones kinésicas / T.ocupacionales cada 4 meses.
*Seguln consenso de expertos: instrumentos de evaluacidon adecuados, pero
habitualmente mas usados en investigacidon que en clinica.

ordaily  actvities inthe Nome, SCNool, and &S, a0aptatons, and accessto  actvily MOoNtonng, Seff-care  Use, CONTIol of manual and electne
living community settings environmental controls skills, writing, computeruse  wheelchair

Functioning inschooland  Functioning in school and

Motor Assessment of motor function in Allows monitoring of progression and Wmeke upper extremity scale,

function  specific domains to give a composite response to therapy scale, North Star Egen Klassifikation functional

scales score Ambulatory Assessment, assessment, Hammersmith motor
motor function measure scales, motor function measure

Routine clinic appointments should be every 6 months, unless otherwise spedified. Spedalist physical and occupational therapy assessments are recommended every
4 months. MRC=UK Medical Research Coundil. *Although the panel found these tests to be appropriate assessment tools, they are used more typically in research than in
clinical settings.

Table 1: Suggested neuromuscular assessments for patients with Duchenne muscular dystrophy

Programa de rormacion en Neurologlia Pediatrica universidad de Lhile - .



Distrofia Muscular de Duchenne
Presente y Futuro |

Evaluaciones necesarias
or etapa de la enfermedad

p
miento del paciente con DMD

Seguli
Neuromuscu\ar

Nutricion
Gastrointestina\
Salud 6sea
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MANEJO NUTRICIONAL

* IDEAES: o
mantener un buen estado nutricional,
prevenir desnutricion y sobrepeso
desde el diagndstico y por toda la vida.

* Mantener Peso para la edad o indice de
masa corporal para la edad, entre
percentil 10 y 85 en curvas nacionales

* Dieta balanceada para toda la familia

* Control estricto de peso y talla
(calculada mediante medicion de brazo
en no ambulantes).

* Manejo nutricional en: sobrepeso,
bajo peso, pérdida o aumento de peso
involuntaria, si se planea cirugia mayor,
estreilimiento cronico y/o si tiene
disfagia.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD
Guglieri M, Bushby K, Recent developments in the management of Duchenne muscular

dystrophy, Paediatrics and Child Health (2015), http://dx.doi. org/lO 1016/j.paed.2015.07.002

Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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MANEJO NUTRICIONAL

* Revision periddica de la Dieta :
calorias, proteinas, liquidos,
calcio, vitamina D y otros
nutrientes.

Recomendacion: vitaminaD y
minerales.

Si hay pérdida de peso, buscar
trastorno de deglucion.

* No olvidar posibilidad de
complicaciones en otros
sistemas, como los sistemas
cardiaco o respiratorio, puede
contribuir a la pérdida de peso.
Si hay pérdida de peso
inesperada chequear otras
areas.

Guglieri M, Bushby K, Recent developments in the management of Duchenne muscular
dystrophy, Paediatrics and Child Health (2015),
http://dx.doi.org/10.1016/j.paed.2015.07.002

Programa de Formacién en Neurologia Pediatrica Universidad de Chile Y T



Distrofia Muscular de Duchenne
Presente y Futuro |

Evaluaciones necesarias
por etapa dela enfermedad

Seguimiento del paciente con DMD
Neuromuscular

Nutricion
Gastrointestinal
Salud osea
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El estrenimiento y el reflujo gastroesofagico son
las dos condiciones gastrointestinales mas

frecuentes en Duchenne.

Otros: dilatacion gastrica aguda y retardo en el
vaciamiento gastrico.

IMPORTANTE: dilatacion gastrica aguda, suboclusion intestinal.
El estrefiimiento ocurre tipicamente a una edad mayor y después
de la cirugia. Con el aumento de supervivencia, otras
complicaciones estan siendo reportadas, incluyendo inflamacién
gastrica e intestinal relacionada con la ingestion de aire debido al
uso del ventilador.

eLaxantes y otros medicamentos pueden ser utiles., pero con
suficiente ingesta de liquidos.

Aumento de fibra puede empeorar los sintomas, especialmente si
los fluidos no se incrementan.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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MANEJO GASTROINTESTINAL

e El reflujo es generalmente tratados con medicamentos

apropiados.
Blogueadores de acido se recetan comunmente a los nifios en

tratamiento con corticoides o bisfosfonatos orales para evitar
complicaciones.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile —



Recomendaciones de Cuidado Bucal

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

e Control odontoldgico periédico esencial en Duchenne (DMD) deben ver a un dentista
con amplia experiencia y conocimiento detallado de la enfermedad, preferiblemente en
una clinica centralizada o especializada. La mision del dentista debe ser procurar un
tratamiento, salud oral y bienestar de alta calidad, y funcionar como un recurso para las
familias y el propio dentista del nifilo en su comunidad. Este dentista debe ser consciente
de las diferencias

especificas en el desarrollo dental y del esqueleto en los niflos con Duchenne, y colaborar
con un bien informado y experimentado ortodoncista.

e El cuidado dental y oral se basa en medidas profilacticas con el fin de mantener una
buena higiene bucal y dental.

e Dispositivos para asistencia Individual adaptados, y ayudas técnicas para la higiene
bucal son de especial importancia cuando la fuerza muscular de las manos, brazos y
cuello del nifio comienza a disminuir.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



Aumento de fibra puede empeorar los sintomas,
especialmente si los fluidos no se incrementan.

e El reflujo es generalmente tratados con medicamentos
apropiados.

Blogueadores de acido se recetan comunmente a los nifios en
tratamiento con corticoides o bisfosfonatos orales para evitar
complicaciones.

e E| cuidado bucal es un area importante, y aunque esto no fue
incluido en la publicacion de consenso internacional sobre el
cuidado y manejo de Duchenne, TREAT-NMD ha desarrollado
recomendaciones de expertos del cuidado bucal.

Programa de Formacién en Neurologia Pediatrica Universidad de Chile e
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MANEJO DE LA DEGLUCION

En etapas posteriores, la debilidad de los
musculos bulbares puede llevar a disfagia,
acentuando aun mas los problemas
nutricionales.

A menudo, esto puede venir muy
gradualmente, lo que significa que puede ser
dificil de detectar.

e Pruebas clinicas y de rayos X de la deglucion
son necesarias cuando existen indicadores
clinicos de posible aspiracion (entrada de
comida en la traquea) y pobre movimiento de
los musculos para tragar (sentir la comida se
atora en la garganta).

Estos indicadores incluyen la pérdida de peso
involuntaria, de 10% o mas, o aumento de
peso insuficiente en niflos en crecimiento,
tiempos prolongados de comida (> 30 minutos)
u hora de comida acompafnada de fatiga, tos o
atragantamiento.

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



MANEJO DE LA DEGLUCION

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

e Neumonia causada por liquido que va a los
pulmones (neumonia por aspiracion), disminucién
inexplicable de la funcion pulmonar, o fiebre de
origen desconocido pueden ser signos de
problemas en la deglucidon que requiere
evaluacion.

* En caso de problemas para deglutir, un
Terapeuta del Habla y Lenguaje (SLT) debe
participar para entregar un plan de tratamiento
individualizado. El objetivo es preservar buena
funcion de deglucion.

* Colocacion del tubo gastrico se debe ofrecer
cuando los esfuerzos para mantener el peso vy la
ingesta de liquidos por via oral no ayuda lo
suficiente. Entre los posibles riesgos y beneficios
del procedimiento se deben discutir
cuidadosamente. Una gastrostomia puede ser
colocada por via endoscdpica o abierta, teniendo
en Datos Importantes para

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



Recomendaciones de seguimiento

FACULTAD DE MEDICINA

UUUUUUUUU AD DE CHILE

Recordar:

1. Control de talla y peso deben ser controlados en cada visita
2. Dieta bien balanceada, que incluya la cantidad adecuada de
calcio y vitamina D.

3. control nutricional: ayudarle a comer mejor.

4. Evaluacion urgente si tiene signos de problemas de deglucion.
5. gastrostomia es otra opcion después de probar

otras maneras de mantener el peso.

Una sonda de alimentacion proporcionada en el momento
adecuado puede aliviar mucha presion de tratar de comer lo
suficiente. Siempre que los musculos de la deglucion estan bien,
tener un tubo de alimentacion no significa que no pueda comer
los alimentos que desea - s6lo que no tiene que depender de las
comidas para obtener las calorias y otros nutrientes por lo que
puede disfrutar mas de la comida.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD
Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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Recomendaciones de Cuidado Bucal

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

e Control odontolégico periddico esencial en Duchenne (DMD) deben
ver a un dentista con amplia experiencia y conocimiento detallado de
la enfermedad, preferiblemente en una clinica centralizada o
especializada. La mision del dentista debe ser procurar un tratamiento,
salud oral y bienestar de alta calidad, y funcionar como un recurso
para las familias y el propio dentista del nifo en su comunidad. Este
dentista debe ser consciente de las diferencias especificas en el
desarrollo dental y del esqueleto en los ninos con Duchenne, y
colaborar con un bien informado y experimentado ortodoncista.

e El cuidado dental y oral se basa en medidas profilacticas con el fin de
mantener una buena higiene bucal y dental.

e Dispositivos para asistencia Individual adaptados, y ayudas técnicas
para la higiene bucal son de especial importancia cuando la fuerza
muscular de las manos, brazos y cuello del nino comienza a disminuir.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD
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Evaluaciones necesarias
or etapa de la enfermedad

p
miento del paciente con DMD

Seguli
Neuromuscu\ar

Nutricion
Gastrointestina\

Salud osea
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Stage1: Stage2: %’f\\%
Early ambulatory
Can bediag 4 Gowers'sign Might be able to self Upper limb function
at this stage if creatine propel for some time and postural
kinase found to be maintenance is
raised or if positit Waddling gait increasingly limited
iy Able to maintain increasingly FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
Might be toe walking
Might show
developmental
disturbance
Diagnostit ination and genetic lli Likely to be diagnosed by this stage unless delayed
for other reasons (eg, concomitant pathology)
Anticipatory planning for Continve of disease is as exp
future devek interpretation of di ic testing
[
Ensure immunisation At least 6-monthly assessment of function, strength, and range of movement to define phase of disease
schedule is complete and determine need for intervention with GCs, ongoing management of GC regimen, and side-effect management

Jio]
Monitor for scoliosis: intervention with
Consider surgical options ior spinal fusion in defined situati
for TA contractures B

in certain situations Possible intervention for foot position
for wheelchair positioning

Continue previous measures
Provision of appropriate wheelchair and seating, and aids and adaptations

P

Education and support
Preventive measures to maintain muscle
extensibility/minimise contracture

9 of appropri i
Support for function and participation
Provision of adaptive devices, as appropriate

to allow maximum independence in ADL, function, and participation

Normal respiratory function i Increasing risk of High risk of
Low risk of respirat I A
of respiratory problems ‘ o y y imp
Ensure usual immunisation =
i + —_—

e Includes . Trigger Trigger respiratory
23-valent pneumococcal Monitor progress S i i i
and infl vaccines | - ’ ~

s Assessment same as in the younger group
Echocardiagram at Maximum 24 months Increasing risk of cardiac problems with age; requires intervention
di worby between investigations even if asymptomatic
6 29 age until age 10 years, —
annually thereafter
Use of standard heart failure interventions with deterioration of function
Monitor for normal weight gain for age Attention to possible

itional for over/underweigt dysphagia

Family support, early
Ji i / for leaming, beh and coping Transition planning

for development, Promote inds ] and social devel to adult services
mng, and beh

Figure 2: Stages of disease and care considerations
ADL=activities of daily living. GCs=glucocorticoids. Gl=gastrointestinal. TA=tendo-Achilles.
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Bone-health issves

Recommended bone-health assessments

Possible bone-health

interventions
Underlying factors Suggested tests Bone imaging* Possible
for poor bone health study indications interventions
Decreased mobility Serum DEXA scant Vitamin D
» Calcium « Obtain a baseline at: - Vitamin D treatment
Muscle weakness « Phosphate Age 3+ years for proven deficiency
» Alkaline phosphatase Start of glucocorticoid is necessary
Glucocorticoid « 25-OH vitamin D therapy « Supplementation
therapy level (in springtime « Repeat annually for should be considered
or bi-annually) those at risk: in all children if levels
» Consider: magnesium, History of fractures cannot be maintained
PTH level On chronic
AL glucocorticoid therapy Calcium
Resulting in:
= Urine DEXA Z score <-2 - Calcium intake
Fractures (long i . and possible
« Calcium (for calciuna pos
bone and vertebral) « Sodiim ( ) Spine radiographt supplementation
Creatini « If kyphoscoliosis is should be carried out
2 = Creatinine .’ s
Osteopenia noted on clinical in consultation with
examination adietitian
Osteoporosis therapy

| Kvohoscoliosis |

« If back pain is
present, to assess

*All imaging assessments should be done at a facility capable of

Bisphosphonates

performing and interpreting age-appropriate studies. TA DEXA scan is a better measure than plain fi Im

radiographs for detection of osteopenia or osteoporosis. DEXA scans, to assess bone mineral content or body
composition, need to be interpreted as a Z score for children and a T score for adults (compared with age-matched and
sex-matched controls).

ISpine radiographs (posterior/anterior and lateral views) are used for the assessment of scoliosis, bone pain, and
compression fractures. It is preferable to obtain them in the standing position, especially if bone pain is the presenting
symptom. Useful information can still be obtained in the sitting position for the non-weight-bearing patient. §Bone-age
measurements should be done in patients with growth failure (height for age <5% percentile or if linear growth is
faltering). If abnormal (>2 SD below the mean), a referral needs to be made to a paediatric endocrinologist.

Programa de Formacién en Neurologia Pediatrica Universidad de Chile

Ve
2N

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

77-93

9

V4

Lancet Neurol 2010



ASPECTOS IMP

Manejo de complicaciones
dseas/esqueléticas.

Lancet Neurol 2010; 9: 177-89

Bone-health issues Recommended bone-health assessments Possible bone-health
interventions
Underlying factors Suggested tests Bone imaging* Possible
for poor bone health study indications interventions
| Decreased mobility I Serum DEXA scant Vitamin D
+ Calcium « Obtain a baseline at: « Vitamin D treatment
« Phosphate Age 3+ years for proven deficiency
» Alkaline phosphatase Start of glucocorticoid is necessary
Glucocorticoid » 25-0H vitamin D therapy » Supplementation
therapy level (in springtime » Repeat annually for should be considered
or bi-annually) those at risk: in all children if levels
@ « Consider: magnesium, History of fractures cannot be maintained
PTH level On chronic
S glucocorticoid therapy Calcium
RFsultmg ;In Usine DEXA Zscore <=2 » Calcium intake
ractures (lo 5 e and ible
boneand vertngbral) : g:;::z e calcings) Spine radiograph# suppp:;sentation
« Creatinine » If kyphoscoliosis is should be carried out
noted on clinical in consultation with
examination adietitian
e
» If back pain is a
present, to assess Bisphosphonates
vertebral compression E ll;‘itr:l\:eno::nates »
. S
o verteboia[l’ fracture are
- Bone age (left wrist’ indicated
E:ﬁ:ed Yy radiog?aep(hys ) « Oral bisphosphonates
To assess growth astreatmentorasa
failure (on or off prophylactic measure
glucocorticoid therapy) remain controversial

Figure 1: Bone-health management

Information provided in this figure was not derived from RAND Corporation-University of California Los Angeles
Appropriateness Method data and was produced solely using expert discussion. DEXA=dual-energy x-ray
absorptiometry. PTH=parathyroid hormone. *All imaging assessments should be done at a facility capable of
performing and interpreting age-appropriate studies. TA DEXA scan is a better measure than plain film
radiographs for detection of osteopenia or osteoporosis. DEXA scans, to assess bone mineral content or body
composition, need to be interpreted as a Z score for children and a T score for adults (compared with age-matched
and sex-matched controls). $Spine radiographs (posterior/anterior and lateral views) are used for the assessment
of scoliosis, bone pain, and compression fractures. It is preferable to obtain them in the standing position,
especially if bone pain is the presenting symptom. Useful information can still be obtained in the sitting position
for the non-weight-bearing patient. §Bone-age measurements should be done in patients with growth failure
(height for age <5% percentile or if linear growth is faltering). If abnormal (>2 SD below the mean), a referral needs
to be made to a paediatric endocrinologist.
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Manejo de la Salud Osea

Factores subyacentes para pobre salud
Osea son:

e Disminucién de la movilidad

e Debilidad muscular

e Terapia con corticoides

Intervenciones posibles:

e \Vitamina D - necesaria si existe una
deficiencia real, suplemento debe ser
considerado en los nifios.

e Calcio - el consumo es mejor en la dieta,
pero la suplementacion se debe considerar
sila dieta no es

adecuada con el asesoramiento de un
dietista.

e Bifosfonatos - bifosfonatos IV se
recomiendan para fracturas vertebrales.

Importante mantener la bipedestacion.
http://www.treat-nmd.eu/diagnosis-and-management-of-DMD
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EVALUACION DE ASPECTQOS PSICOSOCIALES

Panel 1: Psychosocial assessments

Emotional adjustment/coping

« Brief screening of emotional status is strongly recommended at every clinic visit or on
an annual basis at a minimum

« Emotional adjustment screening can be informal in nature and does not require
a comprehensive assessment

» Use of short standardised rating scales is appropriate and might be helpful

» Could be completed by a social worker or mental health professional or by other
clinical staff with sufficient training in this area (eg, attending physician, nurse)

Neurocognitive

» Comprehensive developmental (children <4 years old) or neuropsychological (children
=5 years old) assessment is recommended at or near time of diagnosis and prior to
entering formal schooling

» Standardised performance-based tests and parent/patient rating scales should be used

» Should be done by a neuropsychologist or other professional with expertise in brain
functioning and development within the context of medical conditions

Speech and language

Assessment for speech and language therapy services is necessary for:

» Younger children who present with suspected delays in speech and/or language
development (as identified by caregiver or because of professional concerns)

» Older patients who present with loss or impairment of functional communication ability

Autism spectrum disorders

= Screening is necessary in children with DMD who are suspected of having language
delays, restricted or repetitive behaviour patterns, or deficits in social functioning (as
identified by caregiver or because of professional concerns)

« Necessary to refer to an experienced professional for comprehensive assessment and
management of an autism spectrum disorder following positive screening or if
ongoing concerns exist

Social work

» Assessment of the caregivers and family by a social-services professional is necessary

» Asocial services professional is defined as a clinical social worker or other professional
who is sufficiently trained and qualified to assess and address emotional adjustment
and coping, who has access to financial resources and programmes and social support
networks, and who has an understanding/awareness of DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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Otros farmacos y Suplementos Alimenticios
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Los expertos concluyeron lo siguiente:

NO RECOMEDABLE: oxandrolona, esteroide anabdlico

La seguridad en el uso de Botox no ha sido estudiada para el tratamiento o prevencién de
contracturas en individuos con Duchenne y no se recomienda.

No existe respaldo para el uso sistematico de creatina.

Un estudio controlado aleatorio de creatina en Duchenne no mostré un beneficio claro. Si
el paciente estda tomando creatina y tiene evidencia de problemas en rifiones, es
necesario que suspenda

NO se recomiendan como estandar otros suplementos o farmacos que son utilizados a
veces en el tratamiento Duchenne, incluso coenzima Q10, carnitina, aminoacidos
(glutamina, arginina), anti-inflamatorios/antioxidantes (aceite de pescado, vitamina E,
extracto de té verde, pentoxifilina), y otros incluso extractos herbales o botanicos.

No hay suficiente evidencia en la literatura publicada.

SE requiere investigacion adicional y participacion activa de familias en actividades que
desarrollen mayor conocimiento, como los registros de pacientes y estudios clinicos debe
ser ampliamente motivado.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD

Programa de Formacién en Neurologia Pediatrica Universidad de Chile



DIFERENTES ESQUEMAS DE TRATAMIENTO CON CORTICOIDES

MANEJO DE CORTICOIDES Y EFECTOS SECUNDARIOS
“Un manejo a conciencia de los efectos secundarios de los
corticoides es crucial para una terapia de largo plazo.

Mientras la terapia con corticoides sea la farmacoterapia central en
Duchenne, no debe ser tomado a la ligera por doctores vy la familia,
y debe ser manejado solamente por doctores con experiencia
apropiada”.

K. Bushby

Bushby K, et al. The Diagnosis and Management of Duchenne Muscular Dystrophy, part 1: diagnosis, and
pharmacological and psychosocial management, Lancet Neurology 2010, 9(1) 77-93.

Bushby K, et al. The Diagnosis and Management of Duchenne Muscular Dystrophy, part 2: implementation
of multidisciplinary care, Lancet Neurology 2010, 9(2) 177-189.

http://www.treat-nmd.eu/diagnosis-and-management-of-DMD
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Management of Duchenne muscular dystrophy

Procedure

Vital signs (HR, BP)

Weight and height

Urinalysis (Glycosuria)

Urinalysis (Urine calcium)

Blood tests (Vitamin D)

Blood tests (Assessment of puberty:

Testosterone, LH, FSH)
Physical examination

Dietary assessment and advice

Physiotherapy assessment and advice

Respiratory assessment (FVC)

Cardiac assessment (ECG, Echocardiogram)

Frequency

Every 2—4 weeks after initiation of steroids, at
least every 6 months thereafter

3 months after initiation of steroid treatment,
at least every 6 months thereafter

Every 2—4 weeks after initiation of steroids, at
least every 6 months thereafter

Each clinical appointment (if on calcium
supplementation)

Annually

By the age of 14, if no signs of puberty (if on
steroids)

Each clinical appointment (if on steroids)

Each clinical appointment

Every 3—4 months

Each clinical appointment (more frequently if
respiratory dysfunction)

At diagnosis, once every 2 years until the age
of 10 years and annually thereafter (more
frequently if cardiac dysfunction)

Actions (if required)

Referral to a cardiologist for sinus tachycardia,
hypertension

Dietary advice

Referral to dietician, speech and language
therapist

Considering steroid treatment modification
Serum glucose levels

Dietary advice

Considering steroid treatment modification
Modify calcium supplementation

Vitamin D supplementation

Referral to endocrinologist

Treatment (testosterone)

Gastro-protective treatment (peptic
ulcerations)

Referral to ophthalmologist (asymptomatic
cataracts)

Considering steroid treatment modification
Referral to dietician, speech and language
therapist

Stretching exercises

Contracture control devices (e.g. AFOs)
Wheelchair

Pulse oximetry

Referral to respiratory specialist

Cough assist machine, non-invasive
ventilation

Referral to a cardiologist

Closer follow-up if symptoms/signs of cardiac
impairment

Treatment (ACE-inhibitors, beta-blockers)
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Tratamiento
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Tools
Creatine kinase
Genetic testing
Muscle biopsy
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Tools Interventions

Spirometry Volume recruitment

Pulse oxi Ventilators/interfz

Capnography Tracheostomy tubes

PCF, MIP/MEP, ABG  Mechanical insufflator/
exsufflator

Tools
ECG
Echo
Holter

Figure 1: Interdisciplinary management of DMD

Coordination of dinical care is a crucial component of the management of DMD. This care is best provided in a multidisciplinary care setting in which the individual and family can access expertise for

the required multisy 0
including (but not limited to) neurologists or paediatric neurologists, rehabilitation specialists,

neurc di

of DMD in a collaborative effort. A coordinated clinical care role @n be provided by a wide range of health-care professionals depending on local services,
icians, and primary-care physicians. It is crucial that the person responsible for

the coordination of clinical care is aware of the available assessments, tools, and interventions to proactively manage all potential issues involving DMD. ABG-anenal blood gas. ACE=angiotensin-

converting enzyme DMD-Duchenne muscular dystrophy. Echo=echocardiogram. ECG=electrocardiogram. GC=glucocorticoids. Gl
MIP: i PCF=peak cough flow. ROM=range of motion.
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MENSAJES

e Seguimiento periodico interdisciplinario es
fundamental: permite mantener a nuestros

pacientes en optimas condiciones a la espera de
nuevos tratamientos.

Enfocarse en los objetivos de este proceso: los PACIENTES pensando en el bien superior
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Stage 1:
Presymptomatic

UNIVERSIDAD DE CHILE

Can be diagnosed Gowers' sign Might be able to self
at this stage if creatine i propel for some time
kinase found to be E e | | ; P FACULTAD DE MEDICINA

raised or if positive Waddling gait T
family history - - Able to maintain

Might be toe walking

Might show
developmental
delay but no gait
disturbance

Can climb stairs

Diagnostic examination and genetic counselling

Anticipatory planning for Conti t course of di is as expected in conjunction with
future developments interpretation of diagnostic testing

Ensure immunisation | Atleast 6-monthly assessment of function, strength, and range of movement to define phase of disease
schedule is complete | anddetermine need for intervention with GCs, ongoing g of GC and side-effect management

3

Monitor for scoliosis: intervention with
posterior spinal fusion in defined situations

Orthopaedic surgery rarely necessary | |
Possible intervention for foot position
for wheelchair positioning
Education and support i l
P i to maintain muscle P 5
sxternbitylm-r:fmse cont_racture isefactivity Provision of appropriate wheelchair and seating, and aids and adaptations
S o foc Fa mﬁo;r;'nd';nrﬁd;nﬁm to allow maximum independence in ADL, function, and participation

Provision of adaptive devices, as appropri;

Normal respiratory function
Low risk of respiratory problems

Ensure usual immunisation
schedule includes

Monitor progress

Assessment same as in the younger group
Maximum 24 months Increasing risk of cardiac problems with age; requires intervention
between investigations even if asymptomatic
until age 10 years,
annually thereafter
Prograrr Monitor for normal weight gain for age Attention to possible
R i for PR . g dvenhaaia




Distrofias musculares tratamiento

* Intervencidn escolar (Cl bajo) escolaridad

* peso adecuado: Dieta

 vida activa / adaptaciones mesas de trabajo
e evitar reposo prolongado

e Terapia fisica: prevenir equino varo del piey
contracturas de flexores de cadera : ejercicios /
OTP nocturnas

* manejo farmacologico: Corticoides 2 afios mas de
marcha autonoma

e tenotomias
* instrumentacion de columna
* ventilacion asistida

pDra.Karin Kleinsteuber, 2014 ica Universidad de Chile R i B -



Los corticoides en DMD : un tratamiento de eficacia demostrada
European Journal of Pediatric Neurology 2002

Estudios clinicos en curso (DMD): Muchos.....

Glutamine/Creatine, Coenzyme Q, Pentoxyphillin, Corticosteroides: Weekly treatment; etc
Creatina mejora fuerza muscular en distrofinopatias, FEH y otros. Neuromuscular DC,
UWashington; ENMC

Remision de signos clinicos en DMD con tratamiento intermitente de prednisolona bajas
dosis. V. Dubowitz European Journal of Pediatric Neurology 2002

EDAD DE PERDIDA DE LA MARCHA CON Y SIN TRATAMIENTO

14 - N:164 pacientes D NO TRATADOS
g ] B TRATADOS
w10 -
=
m
-
= 4

2 2

o /4 [ —l [ ] —

5 6 7 8 9 10 11 12 13 14 15

ANOS
Tratamiento Esteroidal en Distrofia Muscular de Duchenne (DMD): 22 afios de seguimiento. Avaria,
Programa de Formacién en Neurologia Pediatrica UniveKlM@Hberi NOVO&, et alr 2002
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manejo farmacolégico: Corticoides 2 afhios mas de marcha autonoma en promedio

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

La EVO|UCi6n puede ser muy PERGAMON Neuromuscular Disorders 14 (2004) 526-534
diferente si se deja la Workshop report
enfermedad asu evolucién Report on the 124th ENMC International Workshop.

. Treatment of Duchenne muscular dystrophy: defining
natural o se |mplementan las the gold standards of management in the use of corticosteroids

. . e 2—4 April 2004, Naarden, The Netherlands
medidas de manejo terapéutico
. K. Bushby™*, F. Muntoni®, A. Urtizberea®, R. Hughes", R. Griggs®

validadas actualmente.

“Hemmersmith Hospital, Imperial College, London W12 ONN, UK

www elsevier com/ocaske/nmd

“Istinge de Myologie, 75013 Paris, France
“Depariment of Clinical Newrosciences, Guys Hospisal, London SE1 1UL, UK
“University of Rochester Medscal Centre, New York, NY 14642, USA

Received 13 May 2004

Ej: 2 pacientes de 15 afios con
Distrofia de Duchenne 2004

Gentileza Dra. MA Avaria.
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Diagnosis and management of Duchenne muscular
dystrophy, part 1: diagnosis, and pharmacological and
psychosocial management

@™

Katharine Bushby, Richard Finkel, David | Birnkrant, Laura E Case, Paula R Clemens, Linda Cripe, Ajay Kaul, Kathi Kinnett, Craig McDonald,
Shree Pandya, James Poysky, Frederic Shapiro, Jean Tomezsko, Carolyn Constantin, for the DMD Care Considerations Working Group*

Duchenne muscular dystrophy (DMD) is a severe, progressive disease that affects 1 in 3600-6000 live male births.

Lancet Neurol 2010; 9: 77-93

Although guidelines are available for various aspects of DMD comprehenswe clinical care recommendations do not  published Online

exist. The US Centers for Dj

using the RAND Corporati
Considerations Working Gr¢
gastroenterology and nutri
orthopaedic, and surgical asp
range of practitioners who ca
primary manifestations and

In part 1 of this Review, we d
on care, pharmacological tre:

LA TECNICA CRISPR/Cas9 IMITA EL MECANISMO DE DEFENSA DE LAS BACTERIAS

Cuando la bacteria ...y lo afiade a su
sobrevive a una propio ADN, como
invasion, toma un espaciador entre
una secuencia dos repeticiones
del ADN del
invasor...
BAé?I?RIA REPERICION
?‘% ESPACIADOR
9 B 7 .
x 0 > ‘ V' REPETICION
L G —
INVASOR

Pragwine thelancet eomYneureloefVolc9 Yaneary 20100ile

Ese espaciador
reconoce al ADN
invasor del que
procede en caso de
una nueva amenaza

-

© Genera una guia

Esa guia se une

de ARN a partir al ADN viral y lo
de la secuencia rompe, lo ‘edita’,
espaciadora mediante la

proteina Cas9

Y recluta una o
vanas proteinas

Dra. Karin Kleinsteuber 2014
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Tools Interventions

Spirometry Volume recruitment

Pulse oxi Ventilators/interfz

Capnography Tracheostomy tubes

PCF, MIP/MEP, ABG  Mechanical insufflator/
exsufflator

Tools
ECG
Echo
Holter

Figure 1: Interdisciplinary management of DMD

Coordination of dinical care is a crucial component of the management of DMD. This care is best provided in a multidisciplinary care setting in which the individual and family can access expertise for

the required multisy 0
including (but not limited to) neurologists or paediatric neurologists, rehabilitation specialists,

neurc di

of DMD in a collaborative effort. A coordinated clinical care role @n be provided by a wide range of health-care professionals depending on local services,
icians, and primary-care physicians. It is crucial that the person responsible for

the coordination of clinical care is aware of the available assessments, tools, and interventions to proactively manage all potential issues involving DMD. ABG-anenal blood gas. ACE=angiotensin-

converting enzyme DMD-Duchenne muscular dystrophy. Echo=echocardiogram. ECG=electrocardiogram. GC=glucocorticoids. Gl
MIP: i PCF=peak cough flow. ROM=range of motion.
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Tratamiento PR VS OADDEGHRE

* El tratamiento, comun a la mayoria de las distrofias musculares, tiene por objetivo
mejorar la calidad de vida, prevenir complicaciones y mantener la deambulacion
autonoma el mayor tiempo posible.

* Se basa principalmente en mantener vida activa, enfatizando posturas adecuadas y
prevencion de contracturas, y evitar sobrepeso y reposo prolongado. Es importante
mantener escolaridad, con las adaptaciones curriculares necesarias. La terapia fisica se
dirige a preservar la fuerza muscular, y prevenir contracturas, capacitando a los
padres para la realizacion de ejercicios de elongacidn diariamente e indicando uso
nocturno de drtesis tibio-peroneas para prevenir el equinovaro, y drtesis isquio-pie
para mantener la marcha segun requerimiento. Entrenamiento en fuerza o
programas de ejercicio aerdbico pueden mejorar la funcidon musculary
cardiorespiratoria y evitar la atrofia por desuso, sin embargo el ejercicio excesivo

puede causar progresion mas rapida de la enfermedad.

Dra. Karin Kleinsteuber 2014

Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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1. El tratamiento quirurgico incluye tenotomias para correccidon de contracturas (debe ser evaluado
cuidadosamente por riesgo de deterioro asociado a reposo y posibilidad de hipertermia maligna)
y correccion quirargica de escoliosis. La ventilacion asistida no invasiva nocturna o permanente
en pacientes con hipoventilacidn sintomatica mejora la calidad de vida y aumenta la
supervivencia.

2. Los corticoesteroides son hasta el momento el Unico tratamiento que modifica la evolucidn
natural de la enfermedad aumentando el tiempo de marcha autdnoma dos afios en promedio y
con efecto positivo en funcidon pulmonar y cardiaca. Los corticoesteroides mas utilizados son la
prednisonay el deflazacort. No existe consenso sobre la edad de inicio y o de suspension del
tratamiento o el esquema a emplear.

3. La Academia Americana de Neurologia, basada en estudios controlados randomizados,
recomienda 0,75 mg/kg/dia de prednisona o 0,9 mg/kg/ dia de deflazacort, similares en su
efectividad.

4. Elrol dela suplementacion de calcioy vitamina D es aun controversial. Se recomienda adecuar
la dieta y exposicion al sol para mejor aporte de Calcio y vitamina D y suplementar esta ultima si
la concentracidn sérica cae bajo 20 ng/It. No hay evidencia que apoye el uso profilactico de
bifosfonatos, pero si estan indicados en presencia de fractura vertebral.

Dra. Karin Kleinsteuber 2014
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Tratamientos en Investigacion
Actualmente existen protocolos de investigacion que apuntan a la modificacion de la expresion o
génica pre-ARNm, en los transcritos anormales producto de la mutacion en el gen DMD. Las dos
estrategias representativas de este enfoque son la “omisidn o salto del exdn” (exon skipping) y la
“omisidn o translectura del coddn de parada (stop codon read through) o la modulacidn

farmacoldgica de otros genes que influyen en el fenotipo distréfico como la utrofina o la

miostatina.
A Normal -
@5 > EEENE) > (i) )

DMD patients
50
49 50

B Exonskipping

B
-

T

g BB
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EXON SKIPPING:

musculo: la distrofina. Deleciones de uno o mas exones (partes de este gen)
Cuando falta un exdn ej: Exon 50 se produce una alteracion en el empalme de los exones que

quedan.
Se produce lo que se llama un

codon de terminacion prematura,
no es posible leer la informacion
genética necesaria para producir la
proteina distrofina y no se
produce sintesis de esta proteina

Si una molécula externa:
oligodeoxynucleotide antisentido
(ODN) dirigida a exén 51 se une a
él como un “parche” se permite
que el mecanismo de empalme
pueda saltar sobre esta parte ,
pudiendo unirse los exones 49y
52.

Esto restaura el marco de lectura
correcta de modo que sdlo una
version ligeramente alterada de la
distrofina se produce, es decir, una
distrofina BMD-tipo.

27 diciembre de 2007 en el New

C
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Normal

[48] [42] [599)51[ 52)

DMD patients

48] [48] s0 )51l[52)

[48] 49 50 )51][52)

Exon skipping -

50 _, sl sz
s 50 i[5 > (Pl d
Multi-exon skipping

> > (O Q)
Exon skipping in critical regions

66 > > (s ) )

‘ /,' Actin-binding domain il Rod domain @ Cys-rich dormain J DAPC-binding domain

Antisense
oligonucleotide

N-terminus C-terminus
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Neuromuscular Disorders 20 (2010) 355-362
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o

Contents lists available at ScienceDirect Nanromuscaler
Disorders

Neuromuscular Disorders

journal homepage: www.elsevier.com/locate/nmd _ 2 S |

Workshop report

The development of antisense oligonucleotide therapies for Duchenne muscular
dystrophy: Report on a TREAT-NMD workshop hosted by the European Medicines
Agency (EMA), on September 25th 2009

F. Muntoni *, on behalf of the meeting steering committee, and of the TREAT-NMD Network

The Dubowitz Neuromusaular Centre, University College London, Institute of Child Health, 30 Guildford Street, London, WCIN 1EH, UK

DMD Deletion Exon 50

4
BEZIYEND intron 4950 QIETIED ntron 5t JETTEZEN | pre-mRNA

Splicing S
EEETD @EEEID 0vtof-Frame mANA
-
; Dra. Karin Kleinsteuber 2014
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(a) Upregulation of S
compensatory Enhanced a-
l proteins dystroglycan

(integrin a7) glycosylation
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=P Actin
Upregulation of  esd

compensatory proteins
(utrophin, SSPN)
(b)
Suppression of pemature Prong
stop codon (PTC 124) f Substituted
t,l. amino acid
Ribosome ’
mRNA W, s S
N | protein
stop codon
Wild type protein
DMD deletion (truncated)

- NN

Exon skipped
- - - TN

Nelson SF, et als. Bmerging genetic therapi848' treat Duchenne muscular dystrophy. Curr Opin Neurol. 2009
™ T
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Programa de

Stage 1: ‘
Presymptomatic
Can bediagnased Gowers” sign
at this stage if creatine
kinase foundto be
raised or if positive Waddling gait
family history -
Maght be toe waking
Might show =l
S ,
Di and ic counselling
Antica tanning for T
future developments | interpretation of diagnostic testing
3 ] j
Ensure immunisation | Atteas6 hil of i andungedmhodeﬁtephaeddm
schedule & complete and determine need for ion with GCs, ongoing of GC rege andnde-eﬂectmrugumm

Manitor for scoliosis: intervention with
pmmrqurﬂﬁmnmwm
fcrwheldwrmmg

m“xmhwm

Echocardiagram at Maximum 24 months Increasing risk of cardiac with age;
z between investigations. even if asymptomati
:wm“b'* untd age 10 years, x ‘ -
==
| | |
Monitor for normal weight gain for age Aztention to passible
Nutrits for erweich Gysphagia
Family support, carly I
assessment/intervention ion for learning, behans and coping Transition planning
for development, Promote independence and social development to adult services
M ing, and beh

ﬁganrstagsddmudmmdenﬁm

ADL=activities of daily living. GC:

ads. Gl

|. TA=tendo-Achilles.

9
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I
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Starting GCs
Prednisone Deflazacort
0-75 mg/kg/day 0-9 mg/kg/day
First line unless pre-existing weight and/or Consider as first line when pre-existing
behavioural issues favour deflazacort weight and/or behavioural issues
Age <2 years Age 2-5 years Age =6 years

Improving (typical): GC initiation
not recommended
Plateau (uncommon): monitor closely

Improving: GC initiation not recommended
Plateau: GC initiation recommended
Decline: GC initiation highly recommended

Improving (uncommon): consider BMD
Plateau: GCinitiation highly recommended
Decline: GC initiation highly recommended

N7
Sie

5

%

i Pl

MEDICINA
DE CHILE

Decline (atypical): consider
alternative diagnoses/concomitant

pathology

Non-ambulatory: refer to text

« Consider age, function (improving, plateau, declining), pre-existing risk factors, physician relationship with family
« Ensure immunisation schedule is complete before initiating GCs

Monitoring side-effects and factors to consider
when using GCs

If any side-effects are manageable and tolerable

Incremental increase in dose for growth to maximum weight of 40 kg (prednisone 30 mg/day or deflazacort 36 mg/day)

P If in functional decline and on subtarget dose, increase to target dose

»! Continue even when non-ambulatory for retarding of scoliosis, decline in pulmonary function tests, and possibly heart failure

If any side-effects are unmanageable and intolerable, then a change in GC regimen is necessary

Reduce daily dosage by 25-33% and reassess in 1 month

P Consider lowering additional 25% on daily schedule; minimum effective daily dose of prednisone is approximately 0-3 mg/kg/day

Y

If weight gain/behaviour are main issues, consider change to deflazacort or high-dose weekend

p| If patient/parents are about to abandon treatment entirely, consider 10/10 or 10/20 intermittent schedule

Figure 4: Schema for initiation and management of GC medication in Duchenne muscular dystrophyss=&
See table 2 for more on monitoring side-effects. BMD=Becker muscular dystrophy. GC=glucocorticoid.

Dra. Karin Kleinsteuber 2014
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Corticoides en Duchenne

Los distintos esquemas de tratamiento

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

Prednisone dose* Deflazacort dose* Comments

In case of side-effects

Alternateday 0-75-1-25 mg/kg every 2 mg/kg every otherday Less effective but consider when a daily schedule has

other day side-effects that are not effectively managed or tolerated
High-dose 5 mg/kg given each Friday ~Not yet tested Less data on effectiveness as compared to a daily schedule
weekend and Saturday Consider as an alternative to daily treatment, especially if

weight gain and behavioural issues are problematic

Intermittent  0-75 mg/kg for 10 days 0-6 mg/kgon days 1-20  Less effective but has fewer side-effects
alternating with and none for the Consider as the least effective but possibly best tolerated
10-20 days off medication remainder of the month  regimen before abandoning steroid treatment altogether

GC=glucocorticoid. *No set dose ranges have been clearly accepted as optimum.

Must reduce dose if
side-effects are not
manageable or tolerable

Must reduce dose if
side-effects are not
manageable or tolerable

Must reduce dose if
side-effects are not
manageable or tolerable

Table 3: Alternative GC dosing strategies

www.thelancet.com/neurology Vol 9 January 2010

Programa de Formacién en Neurologia Pediatrica Universidad de Chile
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ASPECTOS IMP

Manejo de complicaciones
dseas/esqueléticas.

Lancet Neurol 2010; 9: 177-89

Bone-health issues Recommended bone-health assessments Possible bone-health
interventions
Underlying factors Suggested tests Bone imaging* Possible
for poor bone health study indications interventions
| Decreased mobility I Serum DEXA scant Vitamin D
+ Calcium « Obtain a baseline at: « Vitamin D treatment
« Phosphate Age 3+ years for proven deficiency
» Alkaline phosphatase Start of glucocorticoid is necessary
Glucocorticoid » 25-0H vitamin D therapy » Supplementation
therapy level (in springtime » Repeat annually for should be considered
or bi-annually) those at risk: in all children if levels
@ « Consider: magnesium, History of fractures cannot be maintained
PTH level On chronic
S glucocorticoid therapy Calcium
RFsultmg ;In Usine DEXA Zscore <=2 » Calcium intake
ractures (lo 5 e and ible
boneand vertngbral) : g:;::z e calcings) Spine radiograph# suppp:;sentation
« Creatinine » If kyphoscoliosis is should be carried out
noted on clinical in consultation with
examination adietitian
e
» If back pain is a
present, to assess Bisphosphonates
vertebral compression E ll;‘itr:l\:eno::nates »
. S
o verteboia[l’ fracture are
- Bone age (left wrist’ indicated
E:ﬁ:ed Yy radiog?aep(hys ) « Oral bisphosphonates
To assess growth astreatmentorasa
failure (on or off prophylactic measure
glucocorticoid therapy) remain controversial

Figure 1: Bone-health management

Information provided in this figure was not derived from RAND Corporation-University of California Los Angeles
Appropriateness Method data and was produced solely using expert discussion. DEXA=dual-energy x-ray
absorptiometry. PTH=parathyroid hormone. *All imaging assessments should be done at a facility capable of
performing and interpreting age-appropriate studies. TA DEXA scan is a better measure than plain film
radiographs for detection of osteopenia or osteoporosis. DEXA scans, to assess bone mineral content or body
composition, need to be interpreted as a Z score for children and a T score for adults (compared with age-matched
and sex-matched controls). $Spine radiographs (posterior/anterior and lateral views) are used for the assessment
of scoliosis, bone pain, and compression fractures. It is preferable to obtain them in the standing position,
especially if bone pain is the presenting symptom. Useful information can still be obtained in the sitting position
for the non-weight-bearing patient. §Bone-age measurements should be done in patients with growth failure
(height for age <5% percentile or if linear growth is faltering). If abnormal (>2 SD below the mean), a referral needs
to be made to a paediatric endocrinologist.

Dra. Karin Kleinsteuber 2014
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ASPECTOS IMP
Evaluacion de

For the American Academy of
Patient’s status Recommended measurements to Pediatrics see http://
R e e ok ey aapredbook.aappublications.org/
For the CDC’s information on
During acute respiratory influenza see http://www.cdc.
infections, if baseline peak cough gov/flu/

flow is <270 L/min*

Any time baseline peak cough
flow is <160 L/min

Signs/symptoms of
hypoventilationt

Baseline FVC <40% predicted
and/or awake baseline blood or

ETCO,>45 mm Hg and/or awake Assessment of gas exchange
baseline Sp0O, <95% during sleep*

(home or laboratory setting)
FVC<1-25L

(in any teenage or older patient)

Strongly recommended measurement
[0 Measurement to be strongly considered

Figure 3: Respiratory assessment (at home) of patients with Duchenne
muscular dystrophy

ETCO,=end-tidal CO,. FVC=forced vital capacity. SpO,=pulse oximetry. *All
specified threshold values of peak cough flow and maximum expiratory
pressure apply to older teenage and adult patients. tSigns/symptoms of
hypoventilation include fatigue, dyspnoea, morning or continuous headaches,
sleep dysfunction (frequent nocturnal awakenings [>3], difficult arousal),
hypersomnolence, awakenings with dyspnoea and tachycardia, difficulty with
concentration, frequent nightmares. $Dual-channel oximetry-capnography in
the home is strongly recommended, but other recommended methods
include home oximetry during sleep and polysomnography, the method of
choice being determined by local availability, expertise, and clinician
preference.




ASPECTOS |
Evaluacion

Patient’s status Recommended measurements to Frequency
be taken during each clinic visit

Ambulatory and age
6 years or older

At least annually

At least every
6 months

Non-ambulatory

Maximum inspiratory and

Non-ambulatory and
any of the following:

« Suspected
hypoventilation At least annually
« FVC <50% predicted

« Current use of
assisted ventilation

[ Recommended measurement
[ Optional measurement

Figure 2: Respiratory assessment (in the clinic) of patients with Duchenne muscular dystrophy
FVC=forced vital capacity. *Also measure end-tidal CO, any time that a patient with an FVC of <50% predicted has
a respiratory infection.

Lancet Neurol 2010; 9: 177-89

Dra. Karin Kleinsteuber 2014
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ASPECTOS IMPORTANT

Manejo respiratorio

Bryson Foster, de 11 afos, Embajador Nacional de Buena
Voluntad 2012 de la ADM. Foster fue diagnosticado con
Distrofia Muscular de Duchenne a los cinco afos de

edad. Fotografia cortesia de la Asociacion de Distrofia
Muscular.http://www.oandp.com/articles/2012-04_01.asp

Lancet Neurol 2010; 9: 177-89

Panel 1: Respiratory interventions indicated in patients with Duchenne
muscular dystrophy

Step 1: volume recruitment/deep lung inflation technique
Volume recruitment/deep lung inflation technique (by self-inflating manual ventilation bag
or mechanical insufflation-exsufflation) when FVC <40% predicted

Step 2: manual and mechanically assisted cough techniques

Necessary when:

+ Respiratory infection present and baseline peak cough flow <270 L/min*

« Baseline peak cough flow <160 L/min or maximum expiratory pressure <40 cm water
« Baseline FVC <40% predicted or <125 L in older teenager/adult

Step 3: nocturnal ventilation

Nocturnal ventilationt is indicated in patients who have any of the following:

« Signs or symptoms of hypoventilation (patients with FVC <30% predicted are at
especially high risk)

« Abaseline Sp0, <95% and/or blood or end-tidal CO, >45 mm Hg while awake

« An apnoea-hypopnoea index >10 per hour on polysomnography or four or more
episodes of Sp0, <92% or drops in SpO, of at least 4% per hour of sleep

Optimally, use of lung volume recruitment and assisted cough techniques should always
precede initiation of non-invasive ventilation

Step 4: daytime ventilation

In patients already using nocturnally assisted ventilation, daytime ventilationt is
indicated for:

« Self extension of nocturnal ventilation into waking hours

« Abnormal deglutition due to dyspnoea, which is relieved by ventilatory assistance

« Inability to speak a full sentence without breathlessness, and/or

« Symptoms of hypoventilation with baseline SpO, <95% and/or blood or end-tidal CO,
>45 mm Hg while awake

Continuous non-invasive assisted ventilation (with mechanically assisted cough) can
facilitate endotracheal extubation for patients who were intubated during acute
illness or during anaesthesia, followed by weaning to nocturnal non-invasive assisted
ventilation, if applicable

Step 5: tracheostomy

Indications for tracheostomy include:

« Patient and clinician preference§

+ Patient cannot successfully use non-invasive ventilation

« Inability of the local medical infrastructure to support non-invasive ventilation

« Three failures to achieve extubation during critical illness despite optimum use of
non-invasive ventilation and mechanically assisted cough

« The failure of non-invasive methods of cough assistance to prevent aspiration of
secretions into the lung and drops in oxygen saturation below 95% or the patient’s
baseline, necessitating frequent direct tracheal suctioning via tracheostomy

FVC=forced vital capacity. SpO,=pulse oximetry. *All spacified threshold values of peak cough flow and maximum expiratory
pressure apply to older teenage and adult patients. tRs ded for | use: invasiv I with pressure
cycled bi-level devices or volume cydled ventilators or comb s pr ik In bi-level or pressure support
modes of ventilation, add a back-up rate of breathing. Ry ded interfaces indude a nasal mask or a nasal pillow. Other

Dra. Karin Kleinsteuber 2014



ASPECTOS IMPORTANTES

Deteccion de problemas asociados:
Complicaciones inherentes a cada miopatia en particular
Ej Cardiacas

Sensoriales

Nutricionales

Educacion:
Desarrollo cognitivo acorde a edad

Integrar a sistema escolar regular con las intervenciones
necesarias.

Asesoria pedagogica

Control pediatrico periédico, vacunas,
Informacidén acerca de derechos sociales, legales,
beneficios, SENADIS, Chile inclusivo.

ESCOLARIDAD

Un aspecto frecuentemente
considerado de baja prioridad es la
insercion escolar de los nifios.

Es importante mantener
escolaridad, con las adaptaciones
curriculares y apoyo psicolégico
necesarios de acuerdo al perfil
cognitivo y sintomas asociados y
tratamiento de trastornos del
aprendizaje.

El Trastorno por Déficit de
Atencidén con o sin hiperactividad
es muy frecuente y requiere
tratamiento ambiental y
farmacoldgico apropiado.

Dra. Karin Kleinsteuber 2014



101 Consejos de "ayuda facil" para pacientes con padecimiento neuromuscular

Irwin M. Siegel, M.Diiroduccion
Patricia Casey, M.S., OTRIL

1-19: - ¥ 53-61:

Para Vestirse DIS’] R()H/\& Dormir y Descansar
MUSCULARES

20-25: X

‘ | GUIA PARA PADRES 62-68:
/) La Comunicacio W | El Arreglo Personal

= 26-36: 69-73:
Para Sentarse, | Uso del W.C.
I’*‘ é:,\] Movilidad en Ge
37-50: 74-90:
m Para su Enirete Las Comidas
51-52: 01-101:

Los Quehacere Ejercicios y Superacion de

Dra. Marka de Jos Angoeles Avarka i3

Dra, Korn Kleinstieuaber S ((onn‘acmras

Dispositives adicionales

Dra. Karin Kleinsteuber 2014



Ve
2N

g
:
Distrofia Muscular de Duchenne: Sobrevida promedio 1960: 14.4 ainos. Sobrevida prom. 19 .s

6
UNIVERSIDAD DE CHILE

post ventilacidn nocturna: 25,3 anos “Survival in Duchenne muscular dystrophy: improvements in life
expectancy since 1967 and the impact of home nocturnal ventilation” Eaglea et al. Neuromuscular Disorders
12 (2002) 926929

Impacto de la ventilacion nocturna a domicilio

Sd. Hipoventilacion central congénita y las ENM: causas mas frecuentes en Suiza de
ventilacion a domicilio Rev Pediatrica Vol 13 N°2 2002

Dra. Karin Kleinsteuber 2014
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MENSAIJES

La clinica sigue siendo esencial.

diagndstico y consejo genético oportunos Basado en evidencia
diagndstico es clave para un tratamiento RACIONAL Actualizado

PENSAR en las recomendaciones de estudio y tratamiento a la luz de la evidencia

actual

TRATAMIENTO

No perder de vista los objetivos de este proceso: los PACIENTES

Las fotografias y videos mostrados han sido autorizadas por los pacientes y/o sus
padres; o en las que se sefiala estdn disponibles en la red.
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World Duchenne Awareness Day Celebration 2015
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