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Clinical trials are  differents of real life

Efficacy in a short time >2 years

• Motor scores

• Improvement of mobility

• New functions?

• Maintain of function ?

• Release of a symptom (epilepsy)

• Quality of live 

Adverse events during the clinical trials

• Severe or Not

• Biological abnormalities only

• Event not linked to the 
treatment



Real life is different of clinical trials

Benefit

• Long term>15 years

• What means improvement of a 
motor score?

• Improvement of Autonomy in 
the day life

• Supports? Hospitalisation?

• Schooling? Pregnancy? 

• QOL?

Adverse event

• Long term >15 years

• What means toxicity ?

• Necessity of Registry



Gene therapy and Antisens Oligonucleotides

• One shot or repeated treatments

• Different ways to deliver
• In vivo and ex vivo

• Intraveinous, intrathecal, intracérébral, intraocular, intrahepatic, cutaneous….

• Expert centers

• Expansive treatments



Ex vivo: hematopoietic cells



In vivo 





One example
Spinal Muscular atrophy



Physiopathology of SMA:
 death of motoneurons: an emergency



Type 1
No head control

 death before 2 years

Type 2
  Sitter

Scoliosis
  Ventilatory support

Type 3
Walker

Risk of loss ambulation

10

SMA before MTI



Multidisciplinary approach

Respiratory 
support

Standing

scoliosis



1995:  SMN1 gene  discover in Necker   Judith Melki
2017 :  First therapies



Gene therapy since 2019 in France
 National meeting every 15 days  (RCP)

• 35 referral centers of the network FILNEMUS

• GT  for age <24 months
• Résultat génétique et AC anti AAV
•  motor scores
• Vidéos
• Nutritional status
• Respiratory function: ratio PT/HC
• Electromyogramm: CMAP

• Choice for the therapeutic center (N=8)

• Survey and monitorring of the adverse events

• Long term evaluation in the real life

Bulbar signs
Respiratory 
insufficiency

Short Delay before 
therapy/ 15 days

SMA type 1
   palliative care
 in 45% of case
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Presymptomatic

Improvement of the motor and respiratory scores



data not available

- absent

● VNI or gastrostomy or corset present

● head holding or 30s unaided sitting or supporting present

Numero 30 21 23 2 31 28 33 32 6 10 29 17 12 19 11 1 15 14 8 9 22 4 5 7 13 18 26 20 3

Age Gene therapy 2,8 5,5 2,1 3,9 7 5,3 2,3 12 9,3 7,1 9,2 9,6 3,8 6,6 5,2 10 9 5,4 8,1 9 12 6,5 11 9,8 13 12 11 1,3 4

ASI type 1b1a/b  1a 1b 1b1 compté 1b1 compté 1a1b/1c 1b 1b1 compté 1 b 1c 1b 1b 1b 1c 1b 1b 1c 1c 1c 1c 1c 1c 2/1c 1c 1c

gender f f f m f m m m m m m f f f f m f f f f m m f f f f f m f

initial CHOP 9 10 11 15 17 21 23 23 25 26 27 27 28 28 29 29 35 36 36 37 27 29 30 38 43 44 50 51 59

VNI - - - - - - - - ● - - - - - - - - - - - - - - - - - - - -

Gastrotomie - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Corset - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Head holding - - - - - - - - - - ● ● ● ● - ● ● ● ● ● ● - ● ● ● ● ● - ●
VNI - ● - - - ● - ● ● - ● - - - - - ● - - - - - - - - - - - -

Gastrotomie - - - - - - - - - - - ● - - - - ● - - - - - - - - - - - -

Corset - ● - ● - ● - ● ● - - ● - ● ● - ● - ● - - - - - ● - - - -

Head holding ● ● ● ● ● ● ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
Sitting 30 s ● - ● - ● - - - - ● - ● - ● - ● - ● ● ● ● ● ● ● ● ● ● ● ●
Supporting - - - - - - - - ● ● - - - - - - - ● - - - - - - - - ● - ●
VNI - - - - ● ● ● - - - - - - - - - - -

Gastrotomie - - - - - ● - - ● - - - - - - - - -

Corset - ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● -

Head holding ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
Sitting 30 s ● ● - ● ● ● - ● ● ● ● ● ● ● ● ● ● ●
Supporting ● ● - - - ● - ● ● - ● ● ● ● ● ● ● ●
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SMA1 treated 
after 2 years



Early scoliosis
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Mbr. inf. droit Mbr. inf. gauche

17

Protocole de mesure par capteurs inertiels avec et sans portique de jeux.

Non invasive evaluation



Non invasive measure of 
improvement

















Résults of analysis of National Health insurance in France over 11 years
Medico-economic analysis



Résults- life expectancy

•  Probability of life at 12 months



Care trajectory -Data mining analysis

*Pourcentage des parcours de soins des patients représentés par chaque graphique (score de rejouabilité)



Benefit of presymptomatic treatment : neonatal screening since september 2025 in France





(1) Uncertain and unknown effects of a newly approved treatment 
and the necessity of  long-term follow-up

(2) Causes and consequences of overoptimism and hype (Network, 
Parent Association)

(3) Implications of high treatment costs  (price of the medication but 
also recurrent  hospitalisations and medical time consuming)

(4) Implications for newborn screening:  presymptomatic treatment 
for  SMA type 1, 2, 3

(5) Changing the standard of care with more invasive cares (place of 
ventilatory support , gastrostomy).



Quality of life? New needs? 

• Longer life span increases the needs for financial support, 
equipment, and assistance in activities of daily living

• It also has important existential and social implications, as those 
living longer  with disabling conditions share the human desire to live 
independently, participate in the workforce, and have their own 
families.



Ethical purposes

•  Principes: respect parent, patient’s autonomy, safety, legacy, quality of life

• Multidisciplinary team and  decision making process

• Implication of the family in the discussion but the decision is medical in 
accordance with the parents…..most of the time 

• First or best interest of the child
• Sometimes against the whishes of the parents
• Dilemna for the medical team , for the parents



4 Axis:  M Hully 

Medical research in 
clinical practice with 

parents 
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