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NEUROMUSCULAR DISEASES



Aims of care

Diagnosis
•NMD conditions which are important / relevant?

• Genetic counseling e.g. SMA

• Targeted therapies e.g. Duchenne MD

Overall management
•Optimal motor capacity

•Avoidance of complications e.g. scoliosis, respiratory track 
infections, oromotor, nutritional challenges

•Planning optimal educational placement, orthotic devices

•i.e. “standard” not “state of the art / experimental” 



Realities and challenges

• In most RPC the prevalence of NMD is not known

• As such the true burden is not defined 

• This challenges motivation for adequate services 

• This reflects a combination of 

• Limited clinical skills 

• many patients are mislabelled with cerebral 
palsy

• Lack of access to diagnostic tools 

• from CK to muscle biopsy to molecular genetics

• Limited access to trained rehabilitation                                 
therapists and orthotic centres 



Spinal muscular atrophy
• Programmed cell death of anterior horn cells

• Types 1, 2 and 3

•Proximal weakness

•Bell shaped chest (classic X-ray)

•Tongue fibrillations (fibs on ECG)

•Distal tremor

•Normal facial expression / eye movements

•Normal intelligence

• Genetic diagnosis available and prenatal 
counselling (98% “pick-up” rate)



5 core areas addressed

• Diagnostic / new interventions

• Pulmonology

• Gastrointestinal / nutritional

• Orthopaedics / rehabilitation

• Palliative care 

Authors stated that the document should a guide rather than 
dictate practice. Further evidence based recommendations were 
needed. 



Gene therapy

• Preclinical development of powerful approaches for increasing 
SMN expression through gene therapy or splicing modulation 
that are now in human trials.

• SMN-upregulating drugs, 
Curr Opin Neurol. 2016 Advances in modeling and treating spinal muscular atrophy. Van Alstyne M1, 

Pellizzoni L.

FDA Approval of Nusinersen for Spinal Muscular
Atrophy Makes 2016 the Year of Splice

Modulating Oligonucleotides.
Nucleic Acid Ther. 2017 Apr;27(2):67-69 Aartsma-Rus A1.



Treatment of infantile-onset spinal 
muscular atrophy with nusinersen: a 
phase 2, open-label, dose-escalation 
study. Finkel RS, et al Lancet. 2016

• Nusinersen alters splicing of SMN2 pre-mRNA and increases 
functional survival motor neuron (SMN) 

• Open-label, phase 2, multiple intrathecal doses of nusinersen
in patients with infantile-onset SMA

• 20 participants 

• INTERPRETATION:

• Acceptable safety and tolerability, pharmacology consistent 
with its intended mechanism of action, and encouraging 
clinical efficacy. 



Duchenne Muscular Dystrophy 
/ BMD
• X-linked condition

• Presents between                               
2 - 4 years

• Language delay

• NO CURE  …..

• Diagnosis in ~60% molecular genetics 

• Treatment has been symptomatic -
physio, back, T-As, cardiac



• Diagnostics
• Gastroenterology and nutrition
• Rehabilitation
• Neuromuscular

• Psychosocial
• Cardiovascular
• Respiratory
• Orthopaedic
• Surgical interventions





Summit to Extend Ongoing PhaseOut DMD 
Clinical Trial of Ezutromid in Patients with 
Duchenne

• Phase 2 clinical trial evaluating the 

utrophin modulator ezutromid, 

• Interim review of the safety and 

tolerability data from the ongoing trial 

• Early days - but could represent an 

alternative to corticosteroids without the 

high side effect profile



Premature stop-codon. (~6%)
Intervention to permit “read-through”



Exon-skipping (~6%)



The reality ….with

• Multidisciplinary centralised care

• Scoliosis avoidance

• Prolonged ambulation (steroids, 

vitamin D, intensive stretches)

• Cardiac review (prophylaxis)

• Screening for nocturnal hypoventilation 

– nocturnal BIPAP

• Survival beyond 30 years



Congenital myopathies / 
dystrophies

• Infants appear terribly weak - often 
can’t feed or protect airways

• Often expire in neonatal period

• HOWEVER - if get over the acute 
neonatal period many do well - sit 
and may walk

• Main sub-form in SSA = 
Centronuclear myopathy 

• ↑ ryanodine 1 mutations



Ryanodine 1 mutations – 9/11 confirmed! 

Courtesy of Heinz Jungbluth



Ryanodine 1 mutations

• Extended spectrum of clinical manifestations

• Malignant hyperthermia

• Central core disease

• Multi-minicore Disease sub-groups

• All counselled that continued caution with anaesthetics 
imperative

• Screening for RYR1 mutations available in SA

Treves et al 2003



Experimental interventions 
Jungbluth et al 2017 Seminars in Cell & Developmental Biology  

Enzyme replacement therapy for MTM1
gene

• Viral gene transfer-based gene therapy 

• Mouse / canine using AAV8 vectors

• Most related to direct IM injections

• Developing IV formulation

• Appears safe and effective (early days)



Experimental interventions 
Jungbluth et al 2017 Seminars in Cell & Developmental Biology 

Dynamin 2 downregulation

• May rescue the XLMTM 
phenotype in mice

Pharmacological compounds 
enhancing neuromuscular 
transmission

• Pyridostigmine

• Salbutamol 



GENETICS and 
Epilepsy

A good illustration of “precision diagnosis”!
Poduri Ann Neurol 2014 Commentary



ADVANCES IN UNDERSTANDING THE CAUSES OF EPILEPSY

Thomas, R. H. & Berkovic, S. F. (2014), Nat. Rev. Neurol.

No research on epilepsy genetics done/published in South Africa to date. 



McTague et al. , 2016, The genetic landscape of the epileptic encephalopathies of infancy and childhood. Lancet Neurol, 15(3):304–16.

Disease mechanisms  and areas of abnormal function in childhood 

epileptic encephalopathies. Neuron, axon, presynaptic, and post-

synaptic compartments. 



GENETIC TESTING IN PATIENTS WITH EPILEPSY

Thomas, R. H. & Berkovic, S. F. (2014), Nat. Rev. Neurol



THE CLINICAL UTILITY OF AN SCN1AGENETIC DIAGNOSIS IN INFANTILE‐ONSET EPILEPSY

Brunklaus A, 

Dorris L, Ellis R, Reavey E, Lee E, Forbes G, et al. The clinical utility of an SCN1A genetic 

diagnosis in infantile-onset epilepsy. Dev Med Child Neurol 2013;55(2):154–61. 



THE CLINICAL UTILITY OF AN SCN1AGENETIC DIAGNOSIS IN INFANTILE‐ONSET EPILEPSY

Brunklaus A, 

Dorris L, Ellis R, Reavey E, Lee E, Forbes G, et al. The clinical utility of an SCN1A genetic 

diagnosis in infantile-onset epilepsy. Dev Med Child Neurol 2013;55(2):154–61. 



EPILEPSY-RELATED GENETIC VARIANTS WITH IMPLICATIONS 

FOR CLINICAL MANAGEMENT

Poduri, A. et al. (2014), Nat. Rev. Neurol.





Genetic screening – the 
relevance
• Testing is expensive

• Little therapeutic impact

• Limited access in RPC

BUT

• A positive diagnosis give the family closure

• Allows more accurate genetic counselling

• Hopefully in the future screens will be cheaper and easier to 
access – with a one-step epilepsy screening tool..

• Ethical, legal and economic implications to this type of 
technology 

Lemke et al Epilepsia 2012; Biskup & Gasser J Neurol 2012 



The Genetic Spectrum of Early Onset 
Epilepsy (EIE)
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The Genetic Spectrum of EIE
KCNT1

STXBP1

SLC25A22
PLCB1
ARX

CDKL5

MAGI2

SCN1A

PCDH19

MIGRATING PARTIAL 
SEIZURES OF INFANCY

WEST SYNDROME

DRAVET



The Genetic Spectrum of EIEE
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Targeted next generation 
sequencing
Epilepsies highly heterogeneous background with strong genetic 
contribution

• Panel genes for NGS - most relevant epilepsy genes and the most 
relevant epilepsy phenotypes known so far

• 265 genes analysed per patient in a single step

• Identified 16 disease causing mutations in 33 patients

• Promoted as fast and cost-effective diagnostic screening method

Lemke et al Epilepsia 2012

• Another study aimed to detect point mutations and CNVs 
simultaneous in a population with EOEE 

• Took 1 week to screen 24 patients 

• Highlighted its usefulness for rapid and comprehensive genetic 
testing

Kodera et al Epilepsia 2013





Targeted treatments
Closing the loop

Phenotype Genotype treatment



Tuberous sclerosis complex

• Autosomal dominant

• Many parents asymptomatic ….

• Can have devastating seizures, developmental delay and 

behavioural problems 



mToR inhibitors & epilepsy in 
Tuberous Sclerosis

Cardamone et al J Peds 2014; 164(5):1195-200 

Supported by Canpolat et al study Child Nerv Syst 2014 



Children, Genetics and 
Counselling
• Grief response - shock, denial, anger - often 

family members at different stages

• Blame - genetics ……. granny 

• Double grief - ? Younger sibling / future 
children

• Be prepared - bearer of bad news often shot 
down! Accept and support … time



Conclusion
• Remember the “quiet listener” who hears and follows 
“all”

• Support the family – don’t try to be too clever

• Don’t take away the carers control

• Stay up to date ….

• Store DNA, with consent


