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Clinical Spectrum 5q SMA

Type I

Werdnig Hoffman

Hypotonia /floppy 

weakness/wasting 

breathing / feeding 

difficulties

Absent reflexes

Death < 2 years

Type II

Sit unaided, not 

standing  

Tremor affecting 

upper limbs

Prognosis 

dependent on chest

Type III

Independent 

walking with 

proximal weakness

SMN 

protein 

Muscle strength



Clinical Spectrum 5q SMA



Clinical Presentation

⚫ Essa

⚫ 3rd child of 1st cousin parents

⚫ 1st child born in 2014, little girl diagnosed with 

SMA at 6m, died in hospice at 11m

⚫ 2nd child healthy girl now 3 yrs

⚫ Born at term planned LSCS, active and 

moving all 4 limbs at birth

⚫ Presented at 6 days with reduced 

spontaneous movements. 



Video 



Progress

⚫ Feeding well and regained birthweight with 

breast feeds

⚫ Abdominal breathing pattern but normal 

overnight sleep study 

⚫ DNA day 10 confirmed homzygous deletion 

exons 7+8 SMN1 gene

⚫ Priorities for management??

⚫ Prognosis for Essa





Revised Standards of Care 2018



Timeline for Novel Therapies

2012 Cochrane Review: No effective Treatment

2017 Nusinersen gets FDA approval 

NEJM publishes Gene therapy paper 

2018

NICE  approves MAA for Nusinersen (1-3, not 3a) in specialist centres 

FDA approves Zolgensma 

2020

2021

NICE approves Zolgensma SMA type 1 < 6m and 6-12m + MDT approval,

Presymptomatic MAA and NHSE agreement > 13m  prevalent population

EAMS launched for Risdiplam SMA type 1 and 2 if  cant have Nusinersen

NICE approves Nusinersen in type 3a SMA

NHSE commissions 4 centres to deliver Zolgensma

NICE approves MAA for Risdiplam types 1-3 + presymptomatic > 2m

UK trials for Myostatin inhibitors ? enhance effect of SMN upregulation

Biogen open EAP for Nusinersen in type 1 infants in UK

2019



Timeline for Essa

2012 Cochrane Review: No effective Treatment

2017 Nusinersen gets FDA approval 

NEJM publishes Gene therapy paper 

2018

NICE  approves MAA for Nusinersen (1-3, not 3a) in specialist centres 

FDA approves Zolgensma 

2020

2021

NICE approves Zolgensma SMA type 1 < 6m and 6-12m + MDT approval,

Presymptomatic MAA and NHSE agreement > 13m  prevalent population

EAMS launched for Risdiplam SMA type 1 and 2 if cant have Nusinersen

NICE approves Nusinersen in type 3a SMA

NHSE commissions 4 centres to deliver Zolgensma

NICE approves MAA for Risdiplam types 1-3 + presymptomatic > 2m

UK trials for Myostatin inhibitors ? enhance effect of SMN upregulation

Biogen open EAP for Nusinersen in type 1 infants in UK

2019



Management for Essa

⚫ Treatment options

⚫ Supportive Care

⚫ SMN2 modifying drug

⚫ Apply Standards of Care

⚫ 3 weeks: asynchronous breathing pattern, weak 

cough

⚫ VF confirms aspiration - PEG inserted. NBM

⚫ Sleep study: commences NIV post PEG



Disease Modifying Drugs

⚫ To treat or not to treat…. Evolved since Essa’s birth
⚫ What to use ??

⚫ 2 modes of genetic modification
⚫ SMN2 ‘upregulation’ 

⚫ Nusinersen

⚫ Risdiplam > 2m

⚫ Managed Access Agreement (MAA)
▪ Inclusion and Exclusion criteria

⚫ SMN1 replacement: Onasemnogene

⚫ Balance between Risks and Benefits
⚫ Side effects 

⚫ Relatively new drugs

⚫ Implementation has own issues/AEs

⚫ Benefits
⚫ Short term v long term

⚫ ? 1 treatment better than another 
▪ ? Combination..



Nusinersen (Spinraza)

Risdiplam (Evrysdi)

SMN2 modification



SMN1 Gene Replacement

Onasemnogene abeparvovec

(Zolgensma)



Nusinersen in type 1 SMA

Nusinersen Conclusions:

• Longest data set, 

• Endear study was RCT

• Significant improvement in survival

• Early treatment greater benefit

• Significant gain in motor skills

• Benefits appear sustained



Given by IT injection usually under LA in infants

Loading doses day 1, 14, 28 and 63, then every 4 months

Generally very well tolerated

89 infants, 64 treated

• 36% sit unaided

• 8% stand with assistance

• 5% walk with assistance 



Risdiplam is an liquid preparation – given as once daily medication

Firefish : open label study in type 1

Sunfish: RCT in later onset

3 yr data from Firefish

Generally well tolerated most AEs/SAEs reflect the condition 

Some GI disturbance and rash

AEs reduce with time

Majority of infants feeding orally



Natural history (PNCR) data for infants with 

Type 1 SMA and two SMN2 copies1
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91% of infants were 

alive at Month 36

Number of patients at risk

All 

patients
58 58 52 51 49 48 47 41§

In natural history, median age (IQR) for reaching 

death or permanent ventilation for infants with 

two SMN2 copies was 10.5 (8.1–13.6) months1

Median time to reaching death or permanent 

ventilation in pooled FIREFISH Part 1|| and Part 2 

was not estimable due to lack of events

3 year follow up Firefish OLE





5 yrs ‘extension’ results in 10/12 early treatment group

• No loss of skills

• 2 walking, 2 standing and 6 sitting with support

• None on permanent ventilation, 6/10 some NIV 



33 patients, median age at treatment 4.1 months

• 32 survived and 31 without ‘permanent ventilation’

• 14/32 achieved primary endpoint : sitting for 10s at 18m

• 55% had hepatotoxicity with 33% requiring > 2m steroids for transaminitis

Generally risks of treatment increase with amount of viral load ie weight of child



Treatments In Conclusion

⚫ All the drugs work and change natural history

⚫ No ‘head to head’ trials 

⚫ All show greater benefits when given earlier 
in disease course

⚫ Greatest benefits when presymptomatic

⚫ Need Early Diagnosis = Newborn screening

⚫ ? Role for Combination therapy

⚫ Gene therapy + SMN2 upregulator

⚫ Any drug + myostatin inhibitors



Back to Essa

⚫ Nusinersen only option in March 2020

⚫ Parents opted for treatment

⚫ Had 7 doses of Nusinersen, last May 2021

⚫ Referred for GT in Aug 2021

⚫ Received treatment in Sept 2021



2 weeks 6 months 13 months 19 months 22 months 28 months

WHO 

(Max 6)

0 0 0 0 1 2

HINE 

(Max 26)

2 3 9 17 20

CHOP intend

(Max 64)

13 46 45 48 52 54

RHS

(Max 69)

5 6 13

HFMSE

(Max 66)

3 10 17

Nusinersen 

1st Dose 3w 
Zolgensma

19 months

Sitting securely and can pivot

Rolls across floor

Stands with support for 10s with hands held

But: 

No expressive and ? receptive language

Limited play skills, poor eye contact  and challenging behaviour 

Functional outcome 28m



Essa feeding and respiratory

⚫ NGT post VF 7 weeks

⚫ PEG sited at 8 weeks

⚫ Steroids 4m 

⚫ Cognitive outcome

⚫ Limited play 

⚫ NIV started 8 weeks

⚫ Chest infections: 

⚫ 6 admissions – 3 post GT

⚫ Cough Assist 22 months

⚫ 28m off regular NIV 



On going Management Challenges

⚫ 2017/18 Standards of care need updating

⚫ Written pre treatment access

⚫ Now seeing ‘new’ phenotypes

⚫ Surviving SMA 1 infants → children …

⚫ Management of ‘predictable’ issues

⚫ Hips

⚫ Spine



Ongoing Management Challenges  ..

⚫ Management of ‘Unexpected’ Issue
⚫ Infants with SMA said to be ‘bright’

⚫ Increasing reports of 
⚫ Cognitive delay 

⚫ Delayed and/or disordered speech

⚫ ? More often seen in more severely affected

⚫ Managing Expectations of parents + HCPs
⚫ Setting realistic outcomes for ‘Miracle’ drugs

⚫ Supporting parallel planning and limitation of treatment 

⚫ Access to treatments
⚫ MAAs for Novel therapies 

⚫ No ‘guarantee’ that NHS will continue reimbursement given costs for 
‘single’ drugs in all cases

⚫ Pressure for combination therapies
⚫ Data on safety and effectiveness needed



Ongoing initiatives in UK

⚫ National ‘Audit’ Collection

⚫ SMA REACH project – collecting standardised 

data on all those living with SMA

⚫ iSMAC 

⚫ Treat NMD 

⚫ Disease Registry

⚫ PROMS study

⚫ Physiotherapy guidelines

⚫ Themed Workshops

⚫ Newborn Screening Alliance



Aims of SMA Care UK

• Similar model to DMD Care UK
• Concept supported by SMA UK, MDUK and Treat SMA and REACH network 

• Work with clinical experts and those living with SMA  both nationally 
and international

• Drawing on existing knowledge and building on existing initiatives

• Steering committee:
• Identify priorities
• Appoint individual Working groups
• Overall oversight

• Individual Working groups
• Collate/seek evidence to support EB care
• Produce consensus guidelines 
• Plans for dissemination 

• Clinical networks - NM, community, other
• Patient Friendly information

• Support equal access to best possible care

• Driver to improve service

• Drafting funding proposal with SMAUK and Newcastle University 



Proposed Work Streams 

Transition

Psychosocial 
care

Physiotherapy
+

Rehabilitation

Spine

Hip

PROMs

Cognitive 
and Speech  

Development

Diagnosis 
+NBS

SMA Care to be 
Comprehensive
• Whole Disease Spectrum
• All ages



??



Summary

⚫ Huge progress in management of SMA 1

⚫ Novel therapies alter disease trajectory
⚫ ? Optimal drugs for specific patients

⚫ Access to drugs given costs

⚫ Balancing expectations with reality

⚫ New challenges in managing evolving issues in 
treated infants
⚫ Postural management

⚫ Cognitive development

⚫ Excellent resources to try and help move 
forward


