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SMN gene

• SMA is caused by homozygous deletion or 
mutation of SMN1 (Survival Motor 
Neuron) gene that encodes the SMN 
protein

• a C>T base change creates SMN2 “backup 
gene” which forms an unstable protein 
with both limited half-life and function

• The copy number of the SMN2 gene varies 
between individuals, Severity of SMA 
phenotype is correlated with SMN2 gene 
copies





SMA Disease Classification

• Based on age of onset and maximum 
motor function achieved1

1. Kolb et al; Participants of the International Conference on SMA Standard of Care. J 
Child Neurol. 2010.



SPINRAZA® (nusinersen)

• Modulation of the SMN2 - "Back-Up 
Gene" 

• Antisense oligonucleotides (ASO) -
synthetic strings of nucleotides that 
bind and alter the expression of 
target RNA  modify protein 
expression 

• Repeated administration is required 
as they only affect the splicing not 
the gene itself (not a genetic Tx)

• Require intrathecal administration
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SPINRAZA® (nusinersen) -
Efficacy Outcomes

• Pre symptomatic <6 weeks of age at time 
of first dose

• SMA-I symptomatic <7 month of age at  
screen

• Symptomatic SMA-II Age 2-12 years at 
screen - Can sit but not walk 



SMA in Israel

• ̴ 110 patients

• All ethnicities

• Most - SMA type 2

• From 2013 – carrier screening

בדיקות סקר באוכלוסייה לשם גילוי זוגות בסיכון ללידת ילדים עם מחלות  : 2016חוזר משרד הבריאות •
תורשתיות חמורות
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Consensus standard of care

SMA multidisciplinary clinic



SMA Protocol
 Respiratory rate
 Dyspnea / paradoxical breathing
 Cough clinical assessment
 Physical examination
 Saturation
 Transcutaneous CO2
 Respiratory support
 Time off mechanical ventilation
 Chest XR – ap diameter, shape/chest circumference
 Sputum culture
 Spirometry – FVC, MIP, MEP, peak cough flow, peak 

expiration flow
 Physiotherapy assessment
 Echo – pulmonary HTN
 Polysomnography
 Scoliosis assessment





The DANA 1 year experience

• 10 type I (companionate- Biogen)

• 1 type II (Court order) – post spinal 
fusion

• 1 type III (private funding)



Baseline 

Name Type Sex Ethnicity Age
Resp. 

support
Resp. support from 

age 
When Prior resp. hosp.

Cough assist 
(times/d)

1 A. R. H. 1 M A 12m NIV 4m Continous 4 1

2 B. Y. 1 M A 16m NIV 9m Day+night sleep 4 (1 int.) 3

3 H. L. 1 F A 4m NIV 4m Day+night sleep 1 1

4 L. M. 1 M J 12m NIV 6m Night sleep 3 (1 int.) 3

5 N. D. 1 F J 8m NIV 6m Continous 1 3

6 R. R. 1 F A 14m NIV 6m Continous 1 2

7 Y. C. 1 F J 6y NIV 12m Continous Numerous 2

8 R. L. 1 F J 8.5y NIV 8y Night sleep 5 (4 int.) Exacerbations

9 M. T. 1 F J 2m No 5m No No No

10 S. Y. 2 M J 19y NIV 12y Night sleep Multiple in infancy Exacerbations

11 E. F. 1 F A 3m No 3m No 1 No

12 A. Y. 3 M A 3.5y No No No No No





Endear

• 81 - nusinersen group 41 – control
• 15% of infants in the nusinersen group 

and 8% in the control group had 
received permanent assisted 
ventilation at 3 months

• 31% and 48%, respectively, had 
received permanent assisted 
ventilation at 13 months

• Overall, 23% of the infants in the 
nusinersen group and 32% in the 
control group received permanent 
assisted ventilation. P = 0.13



Tal

• SMA-I

• At diagnosis age 5wk –

Hypotonia, eats well, sometimes cough 
during eating, gains weight

 RR - 72 , Sat – 99% RA

 Paradoxical breathing, retractions, normal 
sounds

Normal blood gas

 Chest XR
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Tal

• Initiation of Spinraza – 2m

• After initiation of Tx 5 months –

Hypotonia, eats well and gains weight

No respiratory exacerbations

 Cough assist * 2 daily

 RR - 46 , Sat – 99% RA

 Bell shape chest. Paradoxical breathing, 
retractions, fine crackles bil.

Normal blood gas

 Chest XR  



Chest XR -Tal



Phatma

• SMA-I

• At diagnosis age 5wk –

Hypotonia, eats well and gains weight

 RR - 60, Sat – 95%RA

 Paradoxical breathing, retractions, normal 
sounds

Normal blood gas 

 Chest XR
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Phatma

• age 12 wk –

Hypotonia, tired when eats

No Tx, no electricity…

 RR – 56 , Sat – 95% RA

 Bell shape, paradoxical breathing, 
retractions, normal sounds

Normal blood gas 

 Chest XR – bell shape





Phatma

• Initiation of Spinraza – 3m

• age 4 months –

 Full respiratory support NIV 

 Cough assist * 6 daily

 Gastrostomy

 Recurrent hospitalizations d/t respiratory 
exacerbations , RUL atelectasis, 
pneumothorax secondary to recurrent 
bronchoscopies



Chest XR - Phatma









The Team

Dana
Pulmonology – Dr. Sadot, Prof. Amirav, 

Dr. Diamant
Neurology – Prof. Fatal, Dr. Sagi
Gastroenterology, Endocrinology, 

Cardiology, Nephrology, Orthopedics, 
Genetics. 

Multidisciplinary team
Alin
Dr. Beeri, Dr. Frenkel
Medical centers and home care doctors


