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 ʭʩʧʷʥʸʤ ʺʥʰʷʺ ʩʴʬ ʯʫʸʶʬ ʯʥʬʲ 
  ʥʿʮʹʺʤ )ʭʩʸʩʹʫʺ(- 1986 

 ʣʡʬʡ ʠʴʥʸ ʭʹʸʮ ʩʴ ʬʲ ʺʷʥʥʹʮ ʤʴʥʸʺʤ 
 ʤʮʱʰʾʢʬʥʦ 
ʪʥʺ ʩʥʸʩʲʬ ʳʩʧʸʺ- ʩʣʩʸʥ 

 
 ʡʫʸʤ 

 ̫ ʡʥʥʸʴʡʠ ʯʢʥʰʮʱʰʥʠ :ʬʩʲʴ ʸʮʥʧ 
onasemnogene abeparvovec 

  :ʬʩʫʮ ʯʥʷʥʡʷʡ ʬʫmL  /senomegector v 13102.0 x   
 :ʭʩʩʰʢʸʬʠʥ ʭʩʬʩʲʴ ʩʺʬʡ ʭʩʸʮʥʧ ʤʠʸ ʷʸʴ2 ʥ "ʤʴʥʸʺʤ ʬʹ ʭʩʡʩʫʸʮʤʮ ʷʬʧ ʬʲ ʡʥʹʧ ʲʣʩʮ" ʳʩʲʱ ʷʸʴ6   ."ʳʱʥʰ ʲʣʩʮ" 

 
  .ʤʴʥʸʺʡ ʹʮʺʹʺ ʭʸʨʡ ʥʴʥʱ ʣʲ ʯʥʬʲʤ ʺʠ ʯʥʩʲʡ ʠʸʷ  ,ʺʥʴʱʥʰ ʺʥʬʠʹ ʪʬ ʹʩ ʭʠ .ʤʴʥʸʺʤ ʬʲ ʩʺʩʶʮʺ ʲʣʩʮ ʬʩʫʮ ʤʦ ʯʥʬʲ

 .ʧʷʥʸʤ ʬʠ ʥʠ ʠʴʥʸʤ ʬʠ ʤʰʴ  

 ʤʮʹʸʰ ʥʦ ʤʴʥʸʺʸʥʡʲ ʬʥʴʩʨʬ ʪʣʬʩ  .  
 .ʤʮʥʣ ʭʺʬʧʮ ʩʫ ʪʬ ʤʠʸʰ ʭʠ ʥʬʩʴʠ ʭʤʬ ʷʩʦʤʬ ʤʬʥʬʲ ʠʩʤ .ʭʩʸʧʠʬ ʤʺʥʠ ʸʩʡʲʺ ʬʠ 

 

1 .  ?ʤʴʥʸʺʤ ʺʣʲʥʩʮ ʤʮʬ 

 ʢʬʥʦ' :ʡ ʬʥʴʩʨʬ ʺʣʲʥʩʮ ʤʮʱʰ 
-    ʩʸʩʸʹ ʯʥʥʩʰ ʭʲ ʭʩʬʥʧʩʺʸʣʹ ,(5q spinal muscular atrophy (SMA))   ʥʣ ʤʩʶʨʥʮ ʭʲ-  ʯʢʡ ʺʩʬʬʠSMN1  ̋ ʩʰʩʬʷ ʤʰʧʡʠʥ   ʬʹ  

 ʢʥʱʮ ʩʺʸʣʹ ʭʩʸʩʸʹ ʯʥʥʩʰ1   (SMA type 1) ʥʠ , 
-    ʩʸʩʸʹ ʯʥʥʩʰ ʭʲ ʭʩʬʥʧʩʺʸʣʹ  (5q spinal muscular atrophy (SMA)) ,  ʥʣ ʤʩʶʨʥʮ ʭʲ-  ʯʢʡ ʺʩʬʬʠSMN1    ʣʲʥ3    ʬʹ ʭʩʷʺʥʲ

 ʯʢʤSMN2 . 

:ʺʩʨʩʥʴʸʺ ʤʶʥʡʷ ʩʨʰʢ ʬʥʴʩʨ 

 :ʺʬʲʥʴ ʤʴʥʸʺʤ ʣʶʩʫ 
SMA    ʯʢʡ  ʸʱʧ  ʥʠ  ʭʢʴʮ  ʺʲʡʥʰʹ  ʤʬʧʮ  ʠʩʤ SMN1  ʯʥʡʬʧ  ʠʸʷʰʤ  ʩʰʥʩʧ  ʯʥʡʬʧ  ʸʥʶʩʩʬ  ʹʥʸʣʤSurvival Motor Neuron 

(SMN)  ʯʥʡʬʧʡ  ʸʱʥʧ  .SMN    ʭʩʹʬʧʰ  ʭʩʸʩʸʹʤ  ʪʫʮ  ʤʠʶʥʺʫ  .)ʭʩʩʸʥʨʥʮ  ʭʩʰʥʸʩʥʰ(  ʭʩʸʩʸʹʡ  ʭʩʨʬʥʹʤ  ʭʩʡʶʲ  ʺʥʥʮʬ  ʭʸʥʢ
 .ʸʡʣ ʬʹ ʥʴʥʱʡ ʤʲʥʰʺ ʯʣʡʥʠ ʭʲ ,ʭʩʰʥʥʰʺʮʥ 

  ʯʢʤ ʬʹ ʣʷʴʺʮ ʷʺʥʲ ʺʷʴʱʠ ʩʣʩ ʬʲ ʺʬʲʥʴ ʥʦ ʤʴʥʸʺSMN1    ʯʥʡʬʧ ʷʩʴʱʮ ʸʶʩʩʬ ʳʥʢʬ ʸʦʥʲ ʸʹʠSMN  ʭʩʠʺʬ ʸʡʲʥʮ ʯʢʤ .
 ʭʤʡ .ʭʣʠ ʩʰʡʡ ʺʥʬʧʮʬ ʭʸʥʢ ʥʰʩʠʹ ʩʬʠʸʩʥ ʠʹʰ ʺʥʲʶʮʠʡ ʵʥʧʰ ʠʥʤ 

 
 ʣʡʫ ʩʮʩʦʰʠʡ ʤʩʩʬʲ ʥʠ ʤʴʩʸʧ ʣʡʫ ʺʷʩʴʱ ʩʠ ,ʤʸʥʮʧ ʤʴʩʸʧ ʺʩʣʡʫ ʤʲʩʢʴ :ʤʸʤʦʠ.   

  .ʤʴʩʸʧ ʣʡʫ ʺʷʩʴʱ ʩʠ ʥʠ ʣʡʫʬ ʸʥʮʧ ʷʦʰ ,ʣʡʫ ʩʮʩʦʰʠ ʺʥʮʸʡ ʤʩʩʬʲʬ ʭʥʸʢʬ ʤʬʥʬʲ ʤʴʥʸʺʤ  ʺʷʩʴʱ ʩʠ ʬʹ ʭʩʸʷʮ ʥʧʥʥʣ
 ̋ ʥʥʮʡ ʥʮʩʩʺʱʤʹ ʤʴʩʸʧ ʣʡʫ . 

 .ʸʡʢʥʮ ʯʥʫʩʱʡ ʺʥʩʤʬ ʭʩʩʥʹʲ ʣʡʫʤ ʣʥʷʴʺʡ ʭʩʩʷ ʩʥʷʩʬ ʭʲ ʭʩʬʴʥʨʮ 
 .ʣʡʫ ʩʣʥʷʴʺ ʺʷʩʣʡ ʲʶʡʬ ʹʩ ʤʴʥʸʺʤ ʺʷʸʦʤ ʩʰʴʬ 

  ʪʹʮʡʥ ,ʤʮʱʰʾʢʬʥʦʡ ʬʥʴʩʨʤ ʩʰʴʬ ʭʥʩʮ ʬʧʤ ʤʲʩʬʡʡ ʺʩʣʩʠʥʸʨʱ ʤʴʥʸʺ ʬʴʥʨʮʬ ʺʺʬ ʹʩ ʥʦ ʤʡʩʱʮ30    ʺʥʧʴʬ ʭʩʴʱʥʰ ʭʥʩ
ʣʧʤ ʬʥʴʩʨʤ ʯʺʮ ʸʧʠʬ-  .ʣʡʫʤ ʩʣʥʷʴʺ ʺʠ ʸʨʰʬ ʩʣʫʡ ʺʥʩʺʸʢʹ ʭʣ ʺʥʷʩʣʡ ʺʸʣʱ ʸʥʡʲʩ ʬʴʥʨʮʤ ,ʬʥʴʩʨʤ ʸʧʠʬ .ʩʮʲʴ

 ʺʥʧʴʬ ʣʡʫʤ ʩʣʥʷʴʺ ʸʨʰʬ ʹʩ3 ʬʥʴʩʨʤ ʯʺʮ ʸʧʠʬ ʭʩʹʣʥʧ ,  .ʩʰʩʬʷ ʬʥʷʩʹʬ ʭʠʺʤʡ ʸʺʥʩ ʭʩʫʥʸʠ ʭʩʰʮʦʥ 

 

 ʬʴʥʨʮʬ ʩʺʥʧʩʨʡ ʲʣʩʮ ʱʩʨʸʫ ʭʩʩʷ ʤʮʱʰʾʢʬʥʦ ʸʩʹʫʺʬ ,ʯʥʬʲʬ ʳʱʥʰʡ-   ʩʺʥʧʩʨʡ ʲʣʩʮ ʬʩʫʮ ʤʦ ʱʩʨʸʫ .ʭʩʸʥʤʬ ʤʫʸʣʤ ʯʥʬʲ
  ʩʺʥʧʩʨʡ ʲʣʩʮ ʱʩʨʸʫʡ ʯʩʩʲʬ ʹʩ .ʥʩʴ ʬʲ ʬʥʲʴʬʥ ʤʮʱʰʾʢʬʥʦʡ ʬʥʴʩʨʤ ʪʬʤʮʡʥ ʬʥʴʩʨʤ ʺʬʧʺʤ ʩʰʴʬ ʺʲʣʬ ʪʩʬʲʹ ,ʡʥʹʧ

 .ʪʸʥʶʤ ʺʲʡ ʳʱʥʰ ʯʥʩʲʬ ʱʩʨʸʫʤ ʺʠ ʸʥʮʹʬ ʹʩ .ʸʩʹʫʺʡ ʹʥʮʩʹʤ ʺʬʩʧʺ ʭʸʨʡ ʯʫʸʶʬ ʯʥʬʲʡʥ ʬʴʥʨʮʬ 
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2 .  ʤʴʥʸʺʡ ʹʥʮʩʹʤ ʩʰʴʬ 

ʤʴʥʸʺʡ ʹʮʺʹʤʬ ʯʩʠ   ʭʠ 

( ʬʩʲʴʤ ʸʮʥʧʬ )ʩʢʸʬʠ( ʹʩʢʸ ʪʣʬʩabeparvovec onasemnogene  ʤʴʥʸʺʤ ʤʬʩʫʮ ʸʹʠ ʭʩʴʱʥʰʤ ʭʩʡʩʫʸʮʤʮ ʣʧʠ ʬʫʬ ʥʠ )
 ʳʩʲʱʡ ʨʸʥʴʮʫ(6 .) 

 ʤʴʥʸʺʡ ʹʥʮʩʹʬ ʺʥʲʢʥʰʤ ʺʥʣʧʥʩʮ ʺʥʸʤʦʠ 
 ʣת בכבʥבעי 

ʭʠ ʠʴʥʸʬ ʸʴʱ ,ʤʮʱʰ'ʢʬʥʦʡ ʬʥʴʩʨʤ ʩʰʴʬ    ʤʬʥʬʲ ʥʦ ʤʴʥʸʺ .ʯʤʹʬʫ ʣʡʫ ʺʥʩʲʡ ʥʩʤ ʪʣʬʩʬ  ʭʥʸʢʬ  ʭʩʰʥʡʬʧ( ʭʩʮʩʦʰʠʡ ʤʩʩʬʲʬ
 ʣʡʫʡ  ʤʲʩʢʴʬ  ʥʠ  ʣʡʫʤ  ʩʣʩ  ʬʲ  ʭʩʸʶʥʩʮʤ  )ʳʥʢʡ  ʭʩʩʥʶʮʤ .    ʭʥʸʢʬ  ʤʬʥʬʲ  ʣʡʫʡ  ʤʲʩʢʴ ̋ ʥʸʥʮʧ  ʺʥʠʶʥʺʬ    ʬʬʥʫ  ʣʡʫ  ʺʷʩʴʱ  ʩʠ

 ̋ ʥʥʮʥ  ʭʩʰʮʩʱ .  ʬʹ ʥʠ ʸʥʲʤ ʬʹ ʤʡʤʶʤ( ʺʡʤʶ ,ʺʥʠʷʤ ʭʩʬʬʥʫ ʪʣʬʩʬ ʥʦ ʤʴʥʸʺ ʯʺʮ ʸʧʠʬ ʭʤʩʬʠ ʡʬ ʭʩʹʬ ʪʩʬʲʹ ʭʩʩʸʹʴʠ
  ʥʠ ,)ʭʩʩʰʩʲʤ ʯʡʥʬ ʡ ʤʣʩʸʩ  ʳʩʲʱ ʤʠʸ( ʺʥʰʸʲ4   r ʱʥʰ ʲʣʩʮʬ)  .ʩʮ ʬʴʨʮʤ ʠʴʥʸʤ ʺʠ ʲʣʩʩʬ ʹʩ ʩ  ʧʺʴʮ ʪʣʬʩʹ ʯʩʧʡʮ ʤʺʠ ʭʠ ʣ

 .ʣʡʫʡ ʤʲʩʢʴ ʬʲ ʭʩʣʩʲʮʤ ʭʤʹʬʫ ʭʩʰʩʮʱʺ 

 ʦיʥʤם 
  ʭʥʤʩʦ  ʺʥʰʥʴʮʱ ʺʷʬʣ ,ʺʲʴʹ ,ʯʥʰʩʶ  ʯʥʢʫ(  ( ɦ ʩʨʩʬʥʩʫʰʥʸʡ  ))  .ʭʩʸʥʮʧ ʭʩʫʥʡʩʱʬ ʬʩʡʥʤʬ ʬʥʬʲ ʤʮʱʰʾʢʬʥʦʡ ʬʥʴʩʨʤ ʩʸʧʠ ʥʠ  ʩʰʴʬ

ʰ  ʩʴʬ  ʬʥʲʴʬ  ʭʩʫʩʸʶ  ʬʴʥʨʮʤ ʭʲ  ʡʥʸʷ  ʲʢʮʡʹ ʩʮʥ  ʭʩʬʴʨʮʥʬʹʮʬ(  ʭʩʮʥʤʩʦ  ʺʲʩʰʮ  ʩʬʤ :    ʯʮʦʡ  ʺʥʢʤʰʺʤ ʩʬʬʫ  ,ʭʩʩʣʩ  ʺʰʩʩʢʩʤ
 .)ʩʬʠʩʶʰʨʥʴ  ʲʢʮ  ʺʬʡʢʤ  ,ʺʥʹʨʲʺʤ/ʬʥʲʩʹ  ʭʩʩʸʹʴʠ  ʭʩʰʮʩʱʬ  ʡʬ  ʭʩʹʬ  ʹʩ ʭʥʤʩʦʬ    ,ʬʥʲʩʹ  ʯʥʢʫʭʩʴʥʶʴʶ  ,ʺʬʦʰ  ,ʺʥʩʥʹʨʲʺʤ  ,

 ʩʮ ʬʴʨʮʤ ʠʴʥʸʤ ʺʠ ʲʣʩʩʬ ʹʩ .ʭʥʧ ʥʠ ʯʥʸʢ ʩʡʠʫʩ  ʣ  ʧʺʴʮ ʪʣʬʩʹ ʯʩʧʡʮ ʤʺʠ ʭʠʭʩʰʩʮʱʺ    ʭʥʤʩʦ ʬʲ ʭʩʲʩʡʶʮʤ ʭʤʹʬʫ  ʩʰʴʬ
  ʥʠ ʩʸʧʠʢʬʥʦʡ ʬʥʴʩʨ'ʰʱ .ʤʮ 

 ʤʩʺʴʥʩʢʰʠʥʸʷʩʮ( ʭʩʰʨʷ ʭʣ ʩʬʫʡ ʯʩʷʺ ʠʬ ʭʣ ʺʹʩʸʷ ʪʩʬʤʺʺ )ʺʩʨʥʡʮʥʸ 
  ʤʩʺʴʥʩʢʰʠʥʸʷʩʮ  ʥʧʺʩʴʹ  ʭʩʬʥʧ  ʬʲ  ʭʩʧʥʥʩʣ  ʭʩʮʩʩʷ ̋  ʺʩʨʥʡʮʥʸ  ʭʩʩʲʥʡʹ  ʪʥʺ  ʬʬʫ  ʪʸʣʡ  .ʤʮʱʰ'ʢʬʥʦʡ  ʬʥʴʩʨʤ  ʸʧʠʬ

  ʤʩʺʴʥʩʢʰʠʥʸʷʩʮ ̋)ʺʥʩʱʨ( ʭʣ ʺʹʩʸʷ ʪʩʬʤʺʡ ʭʩʡʸʥʲʮʤ ʭʩʠʺʡʥ ʭʩʮʥʣʠ ʭʣ ʩʠʺʡ ʤʣʩʸʩʡ ʤʥʥʬʮ ʺʩʨʥʡʮʥʸ    ʬʩʡʥʤʬ ʤʬʥʬʲʥ
ʥʥʮʬ  .ʺ ʩʹʩʸʷ    ʺʸʩʴʱ( ʪʣʬʩ ʬʹ ʭʣʤ ʺʠ ʷʥʣʡʬ ʤʶʸʩ ʪʣʬʩ ʬʹ ʠʴʥʸʤʹ ʯʫʺʩʩ .ʪʣʬʩ ʬʹ ʺʥʩʬʫʤ ʬʲ ʲʩʴʹʤʬ ʭʩʬʥʬʲ ʤʬʠ ʭʣ

 .ʭʣʤ ʵʧʬ ʺʠʥ )ʭʣ ʺʥʩʱʨ 
  )ʭʣ ʩʴʨʹ( ʺʥʸʥʡʧ ʺʲʴʥʤ ʭʩʬʬʥʫ  ʪʣʬʩʬ  ʤʮʱʰ'ʢʬʥʦ  ʯʺʮ ʸʧʠʬ ʭʤʩʬʠ ʡʬ  ʭʩʹʬ ʪʩʬʲʹ ʭʩʩʸʹʴʠ ʭʩʰʮʩʱ   ʭʩʴʷʺʤ ,ʺʥʬʷʡ

 ʳʩʲʱ ʤʠʸ( ʯʺʹʤ ʯʺʮʡ ʤʣʩʸʩ ʥʠ )ʭʩʱʥʫʸʴ(4  ʮ ʤʰʴ .)ʳʱʥʰ ʲʣʩʮʬʩ .ʥʬʬʤ ʭʩʰʮʩʱʤʮ ʣʧʠ ʧʺʴʮ ʪʣʬʩ ʭʠ ʩʠʥʴʸ ʬʥʴʩʨʬ ʣʩ 

 ʭʩʠʺʥ ʺʥʮʷʸ ,ʭʩʸʡʩʠ ,ʭʣ ʺʮʥʸʺ 
  ʬʥʴʩʨ ʠʩʤ ʤʮʱʰ'ʢʬʥʦʹ ʠʩʤ ʪʫʬ ʤʡʩʱʤ .ʭʩʠʺ ʥʠ ʺʥʮʷʸ ,ʭʩʸʡʩʠ ,ʭʣ ʭʥʸʺʬ ʬʫʥʩ ʠʬ ʠʥʤ ,ʤʮʱʰ'ʢʬʥʦʡ ʬʴʥʨ ʪʣʬʩʹ ʸʧʠʬ

 .ʩʨʰʢ 

 ʭʩʣʬʩ  ʭʩʸʢʡʺʮʥ 
ʬʹ ʺʥʬʩʲʩʤʥ ʺʥʧʩʨʡʤ   ̫ ʡʥʥʸʴʡʠ ʯʢʥʰʮʱʰʥʠ  (onasemnogene abeparvovec )  ʡʭʩʢʴ    .ʥʧʫʥʤ ʠʬ ʠʬʮ ʯʥʩʸʤ ʬʩʢʬ ʤʲʢʤ ʩʰʴʬ

.ʭʩʰʩʮʦ  ʭʩʰʥʺʰ ʯʩʠ    ʯʺʮ ʺʥʸʩʤʦʡ ʬʥʷʹʬ ʹʩʷʡʥʥʸʴʡʠ ʯʢʥʰʮʱʰʥʠ  (onasemnogene abeparvovec)    ʬʩʡʷʮʡ ʬʥʴʩʨʹ ʯʥʥʩʫʮ
 .ʺʩʢʥʬʥʸʩʥʰʤ ʺʥʧʺʴʺʤʤ ʬʲ ʤʲʸʬ ʲʩʴʹʤʬ ʬʥʬʲ ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʡ 

  ʥʠ ʤʬʲʮʥ ʭʩʩʺʰʹ ʬʩʢʮ ʭʩʬʴʥʨʮʡ ʬʡʢʥʮ ʯʥʩʱʩʰ ʭʩʩʷʡ  ʬʲʮ ʳʥʢ ʬʷʹʮ ʭʲ ʭʩʬʴʥʨʮ13.5    ʬʹ ʺʥʬʩʲʩʤʥ ʺʥʧʩʨʡʤ .ʢ"ʷ  ʯʢʥʰʮʱʰʥʠ
ʷʡʥʥʸʴʡʠ  (onasemnogene abeparvovec )  .ʥʧʫʥʤ ʠʬ ʤʬʠ ʭʩʬʴʥʨʮʡ 

 ʡʷʲʮʥ ʺʥʷʩʣʡ 
 ʩʰʣʢʥʰ( ʭʩʰʣʢʥʰ ʺʷʩʣʡ ʲʶʡʩ ʠʴʥʸʤAAV9)  ʪʣʬʩʬ ʤʮʩʠʺʮ ʥʦ ʤʴʥʸʺ ʭʠ ʨʩʬʧʤʬ ʸʥʦʲʺ ʤʷʩʣʡʤ .ʬʥʴʩʨʤ ʩʰʴʬ . 

 .ʣʡʫʡ ʤʲʩʢʴʬ ʥʠ ʣʡʫʤ ʩʮʩʦʰʠʡ ʤʩʩʬʲʬ ʭʥʸʢʬ ʤʬʥʬʲ ʤʮʱʰ'ʢʬʥʦ 
 ʢʬʥʦʡ ʬʥʴʩʨʤ ʺʬʩʧʺ ʩʰʴʬ'ʰ ɦʤ ʣʥʷʴʺ ʺʠ ʷʥʣʡʬ ʩʣʫ ʭʣ ʺʷʩʣʡ ʸʥʡʲʩ ʪʬʹ ʣʬʩʤ ʤʮʣʡʫʤ ʭʢ ʸʥʡʲʩ ʪʬʹ ʣʬʩʤ .  ʭʣ ʺʥʷʩʣʡ

 ʺʥʧʴʬ ʺʥʸʩʣʱ3  .ʣʡʫ ʩʮʩʦʰʠʡ ʤʩʩʬʲ ʸʧʠ ʡʥʷʲʬ ʩʣʫ ʬʥʴʩʨʤ ʸʧʠʬ ʭʩʹʣʥʧ 

 
 ʭʣʡ ʺʥʩʱʨʤ ʺʸʩʴʱʡ ʤʣʩʸʩʬ ʠʩʡʤʬ ʤʬʥʬʲ ʤʮʱʰʾʢʬʥʦ ( ̋ʤʩʰʴʥʨʩʶʩʡʮʥʸ.)   

 ́ ʩ   ʡʬ ʭʩʹʬ   ʬʩʰʮʩʱ  ʭʩʩʸʹʴʠ ʭ ʣ ʥʠ ʺʥʬʡʧ ʯʥʢʫ ,ʪʣʬʩʬ ʤʮʱʰ'ʢʬʥʦ ʯʺʮ ʸʧʠʬ ʤʫʥʮʰ ʭʣ ʺʥʩʱʨ ʺʸʩʴʱ ʬʹʩ  ʭʩʮʥʮ .ʭʩʢʩʸʧ    ʤʠʸ(
 r ʩʲʱ  4   ʲʣʩʮʬ)ʳʱʥʰ  . ʪʬʤʮʡ ʥʹʧʸʺʤ ʤʫʥʮʰ ʭʣ ʺʥʩʱʨ ʺʸʩʴʱ ʬʹ ʭʩʧʥʥʣʮʤ ʭʩʸʷʮʤ ʡʥʸ ̋ ʹʥʬʹ   ̋ ʥʲʥʡʹʤ    ʸʧʠʬ ʭʩʰʥʹʠʸʤ

 ʢʬʥʦ ʯʺʮ' .ʣʬʩʬ ʤʮʱʰ 
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  ʭʥʸʢʬ  ʤʬʥʫʩ  ʤʮʱʰ'ʢʬʥʦʩʩʬʲʬ ʤ   ʡ  ʯʥʡʬʧ  ʺʥʮʸ  ʡʬʯʩʰʥʴʥʸʨ  ʠʸʷʰʤ-I     ʸʹʠ .ʡʬʡ  ʤʲʩʢʴ  ʬʲ  ʲʩʡʶʤʬ  ʬʥʬʲ 
ʡʬ ʭʩʹʬ ʹʩ  ʬ  ʭʩʩʸʹʴʠ ʭʩʰʮʩʱʬ  ʪʩʣʬʩ ʬʶʠ ʡʬ ʺʥʩʲʡ,ʤʮʱʰ'ʢʬʥʦ ʯʺʮ ʸʧʠʬ    ,ʤʮʩʹʰ ʩʩʹʷ ,ʬʥʧʫ ʥʠ ʸʥʴʠ ʸʥʥʩʧ ʸʥʲ ʲʡʶ ʯʥʢʫ

 ʤʠʸ ( ʯʨʡʤ ʬʹ ʥʠ ʭʩʩʬʢʸʤʥ ʭʩʩʣʩʤ ʬʹ ʺʥʧʩʴʰ r ʩʲʱ 4   )ʳʱʥʰ ʲʣʩʮʬ 
 

  ʩʰʴʬ  ʺʬʩʧʺ ʡ ʸʥʡʲʩ ʪʩʣʬʩ ʤʮʱʰ'ʢʬʥʦʡ ʬʥʴʩʨʤʣ  ʭʣ ʺʥʷʩ  ʩʣʫ ̋ ʥʩʱʨʥ ʭʩʮʥʣʠ ʭʣ ʩʠʺ ʬʬʥʫ( ʭʣʤ ʩʠʺ ʺʥʮʫ ʷʥʣʡʬʯʫʥ ,)    ʺʮʸ
 ʯʩʰʥʴʥʸʨ-I   ʳʥʢʡ  . 

 ʪʩʣʬʩ ʭʢ  ʸʹʠ , ʯʩʰʩʨʠʩʸʷ ʺʮʸ ʷʥʣʡʬ ʭʣ ʺʥʷʩʣʡ ʸʥʡʲʩ ʬ ʸʥʨʷʩʣʰʩʠ ʤʥʥʤʮ .ʺʥʩʬʫʤ ʣʥʷʴʺ 
 ʸʥʡʲʩ ʪʩʣʬʩ ʭʢ ʭʣ ʺʥʷʩʣʡʤʴʥʷʺ ʪʹʮʬ ʺʥʸʩʣʱ   ʬʥʴʩʨʤ ʺʬʡʷ ʸʧʠʬ  ʩʣʫʬʤ ʸʧʠ ʡʥʷʲ ʡ ʭʩʩʥʰʩʹʸʺʥʩʱʨ ʺʥʮ ʭʣʤ   ʯʩʰʥʴʥʸʨʥ-I.    

 

 ̋ ʥʩʺʴʥʸʺ ʯʩʡ ʺʥʡʥʢʺ/ʺʥʩʶʷʠʸʨʰʩʠ 
  ʥʠ ʺʥʧʠʬ ,ʠʴʥʸʬ ʪʫ ʬʲ ʸʴʱ ,ʤʰʥʦʺ ʩʴʱʥʺʥ ʭʹʸʮ ʠʬʬ ʺʥʴʥʸʺ ʬʬʥʫ ʺʥʸʧʠ ʺʥʴʥʸʺ ʤʰʥʸʧʠʬ ʧʷʬ ʭʠ ʥʠ ʧʷʥʬ ʪʣʬʩ ʭʠ

 .ʧʷʥʸʬ 

  ʯʥʬʥʦʩʰʣʸʴ 
 ʭʢ ʬʡʷʩ ʪʣʬʩ ʬʥʴʩʨ  ʡ ʳʩʲʱ ʭʢ ʤʠʸ( ʸʺʥʩ ʥʠ ʭʩʩʹʣʥʧʫ ʪʹʮʬ ʯʥʬʥʦʩʰʣʸʴ ʯʥʢʫ ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷ3 ʷʬʧʫ )  ʬʥʴʩʨʤʮ

ʢʬʥʦʡ'ʰʱʤʮ .  ʡ ʬʥʴʩʨ  ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʩ ʢʬʥʦ ʯʺʮ ʸʧʠʬ ʧʺʴʬ ʬʥʬʲ ʪʣʬʩʹ ʣʡʫ ʩʮʩʦʰʠʡ ʤʩʩʬʲ ʬʫ ʬʤʰʬ ʸʥʦʲ'ʤʮʱʰ.  

  ʭʩʰʥʱʩʧ 
  ,ʳʥʢʤ  ʬʹ  )ʤʰʢʤʤ(  ʯʥʱʩʧʤ  ʺʫʸʲʮ  ʬʲ  ʲʩʴʹʤʬ  ʭʩʬʥʫʩ  ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʹ  ʯʥʥʩʫʮ  ʯʺʮ  ʺʠ  ʺʥʧʣʬ  ʨʩʬʧʤʬ  ʩʥʹʲ  ʠʴʥʸʤ

ʭʩʰʥʱʩʧʤ  ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʡ ʬʥʴʩʨ ʬʡʷʮ ʪʣʬʩʹ ʯʮʦʡ. ʯʤʹʬʫ ʺʥʬʠʹ ʪʬ ʹʩ ʭʠ  ʺʥʧʠʤ ʥʠ ʠʴʥʸʤ ʭʲ ʧʧʥʹ . 
 

 ̋ ʥʩʸʥʴʥ ʤʷʰʤ ,ʯʥʩʸʤ 
 ʭʩʹʰʡ ʸʩʹʫʺʡ ʹʥʮʩʹ ʬʲ ʲʣʩʮ ʯʩʠ ̋ ʥʸʤ   .ʺʥʷʩʰʮ ʥʠ  ʠʬ ʥʲʶʥʡ  .ʬʴʥʨʮʤ ʺʥʩʸʥʴ ʬʲ ʸʩʹʫʺʤ ʺʲʴʹʤ ʪʩʸʲʤʬ ʭʩʸʷʧʮ 

 ̋ ʥʰʥʫʮʡ ʹʥʮʩʹʥ ʤʢʩʤʰ 
ʬʥʫʩ ʬʲ ʤʧʩʰʦ ʤʲʴʹʤ ʥʠ ʤʲʴʹʤ ʯʩʠ ʤʴʥʸʺʬ ̋  ̋ ʥʰʥʫʮʡ ʹʥʮʩʹ ʥʠ ʤʢʩʤʰʤ . 

 ʤʴʥʸʺʤ ʬʹ ʭʩʡʩʫʸʮʤʮ ʷʬʧ ʬʲ ʡʥʹʧ ʲʣʩʮ 
  ʬʹ ʺʥʮʫʡ ʯʸʺʰ ʤʬʩʫʮ ʤʮʱʰʾʢʬʥʦ4.6    ʠʩʤ ʥʦ ʺʥʮʫ .ʤʴʥʸʺʤ ʬʹ ʬʿʮ ʬʫʡ ʯʸʺʰ ʢʿʮ0.23%    ʺʶʬʮʥʮʤ ʺʩʬʮʩʱʷʮʤ ʺʥʮʫʤʮ

  ʠʩʤʹ ,ʸʢʥʡʮʬ2   ʩʮʬʥʲʤ ʺʥʠʩʸʡʤ ʯʥʢʸʠ ʩʴ ʬʲ ,ʯʸʺʰ ʭʸʢWHO  ʬʹ ʯʥʷʥʡʷʡ ʬʫ .))5.5    ʬʩʫʮ ʬʿʮ25.3    ʯʥʷʥʡʷʡ ʬʫʥ ,ʯʸʺʰ ʢʿʮ
 ʬʹ8.3  ʬʩʫʮ ʬʿʮ38.2  .ʯʸʺʰ ʢʿʮ 

 ʬʴʨʮ/ʭʩʸʥʤʬ ʳʱʥʰ ʲʣʩʮ 

SMA  ʭʣʷʺʮ 
 ʢʬʥʦ'  ʬʹ ʭʩʸʥʮʧ ʺʥʧʴ ʭʩʰʩʮʱʺ ʭʲ ʭʩʣʬʩ .ʭʩʺʮ ʭʩʩʸʥʨʥʮ ʭʩʰʥʸʩʥʰ ʤʬʩʶʮ ʤʰʩʠ ʪʠ ,ʭʩʩʧ ʭʩʩʸʥʨʥʮ ʭʩʰʥʸʩʥʰ ʬʩʶʤʬ ʤʬʥʫʩ ʤʮʱʰ

SMA   ʺʬʲʥʺ ʷʩʴʤʬ ʩʣʫ ʭʩʩʧ ʭʩʩʸʥʨʥʮ ʭʩʰʥʸʩʥʰ ʷʩʴʱʮ ʭʲ ʺʥʩʤʬ ʭʩʩʥʹʲ )ʺʧʴʥʮ ʭʩʸʩʸʹ ʱʥʰʥʨ ʥʠ ʭʩʱʷʬʴʸ ʸʱʥʧ ʯʥʢʫ(
 ʢʬʥʦʡ ʬʥʴʩʨʮ ʺʩʺʥʲʮʹʮ'ʰ ɦ ʢʬʥʦ .ʤʮ'  ,ʷʥʺʩʹ ʥʠ ʤʸʥʮʧ ʭʩʸʩʸʹ ʺʹʬʥʧ ʭʲ ʭʩʣʬʩʡ ʤʣʩʮ ʤʺʥʠʡ ʬʥʲʴʬ ʠʬʹ ʤʩʥʹʲ ʤʮʱʰ

ʭʲ ʭʩʬʥʧ ʬʬʥʫ ,)ʡʬ ʩʮʥʮ ʯʥʢʫ( ʭʩʩʺʥʲʮʹʮ ʭʩʮʥʮ ʭʤʬ ʹʩʹ ʭʩʣʬʩʡ ʥʠ ,ʲʥʬʡʬ ʭʩʬʢʥʱʮ ʭʰʩʠʹ ʥʠ ʤʮʩʹʰ ʺʥʩʲʡSMA Type 0 
 ʯʥʥʩʫʮ , ʬʥʬʲʹ ʸʥʴʩʹ ʺʥʩʤʬʢʬʥʦʡ ʬʥʴʩʨ ʸʧʠʬ ʬʡʢʥʮ ʩʬʠʩʶʰʨʥʴ' .ʥʦ ʤʴʥʸʺ ʪʣʬʩʬ ʺʺʬ ʹʩ ʭʠ ʨʩʬʧʩ ʪʣʬʩ ʬʹ ʠʴʥʸʤ .ʤʮʱʰ 

ʸʥʹʷʤ ʭʩʬʥʣʩʢʬ ʯʥʫʩʱʭʩ  ʬʤʸʩʣʧ  ʺʩʬʠʩʶʰʨʥʴʤ ʪʥʺ ʬʠʠ"ʰʣ 
 ʯʥʢʫ ʭʩʬʥʴʩʨʹ ʺʥʸʹʴʠ ʺʮʩʩʷʤʮʱʰ'ʢʬʥʦ ʬ ʭʩʬʥʫʩ y ʥʣʧ ʬʠ"ʰʣ  ʢʬʥʦ ,ʪʫʮ ʤʠʶʥʺʫ .ʭʣʠʤ ʳʥʢ ʩʠʺ ʬʹ'  ʭʥʸʺʬ ʤʩʥʹʲ ʤʮʱʰ

  ʺʧʷʬ ʩʥʹʲ ʪʣʬʩ ʬʹ ʠʴʥʸʤ ,ʬʥʣʩʢ ʬʹ ʤʸʷʮʡ .ʪʣʬʩ ʬʹ ʠʴʥʸʤ ʭʲ ʪʫ ʬʲ ʯʥʣʬ ʪʩʬʲ .ʤʴʥʸʺʤ ʩʴʥʠ ʬʬʢʡ ʭʩʬʥʣʩʢʬ ʯʥʫʩʱʬ
 .ʺʴʱʥʰ ʤʫʸʲʤʬ ʤʮʩʢʣ 

 ʺʸʩʮʹʤʰʩʩʢʩʤ 
ʡ ʬʩʲʴʤ ʸʮʥʧʤʤʮʱʰ'ʢʬʥʦ   ʪʸʣ ʩʰʮʦ ʯʴʥʠʡ ʹʸʴʥʮ ʺʥʩʤʬ ʩʥʹʲʳʥʢ ʩʬʦʥʰʥ ʺʥʹʸʴʤ   ʪʣʬʩ ʬʹ .  ʬʲ ʣʩʴʷʤʬ ʭʩʫʩʸʶ ʭʩʬʴʨʮʥ ʭʩʸʥʤ

ʢʬʥʦ ʯʺʮ ʸʧʠʬ ʹʣʥʧ ʣʲ ʭʩʩʣʩ ʺʰʩʩʢʩʤ' .ʣʬʩʬ ʤʮʱʰ ʹʥʡʬʬ ʹʩ ʥʠ ʳʥʢʤ ʩʬʦʥʰ ʭʲ ʸʩʹʩ ʲʢʮʡ ʭʩʠʡ ʸʹʠʫ ʯʢʮ ʺʥʴʴʫ  ʺʥʹʸʴʤʤ
 ʬʹʣʬʩʤ  ʥ  ʳʥʨʹʬ  ʹʮʺʹʤʬ ʹʩ .ʬʥʤʥʫʬʠ ʱʩʱʡ ʬʲ ʭʩʩʣʩ ʩʥʨʩʧ ʸʮʥʧ ʥʠ ,ʭʩʮʧ ʭʩʮʸʥʦ ʭʩʮʥ ʯʥʡʱ ʭʲ ʯʫʮ ʸʧʠʬ ʺʥʩʣʥʱʩʡ ʭʩʩʣʩ

ʡʺʥʩʷʹ ʩʺʹ   .ʺʩʺʩʡʤ ʤʴʹʠʬ ʭʩʬʥʺʩʧ ʪʩʬʹʤʬ ʯʺʩʰ ʯʩʩʣʲ .ʺʸʧʠ ʺʬʥʱʴʥ ʭʩʫʬʫʥʬʮ ʭʩʬʥʺʩʧ ʩʥʰʩʴʬ 
 

 ʢʬʥʦʡ ʪʣʬʩ ʬʹ ʬʥʴʩʨʤ ʸʧʠʬ ʣʧʠ ʹʣʥʧ ʺʥʧʴʬ ʤʬʠ ʺʥʠʸʥʤ ʸʧʠ ʡʥʷʲʬ ʪʩʹʮʤʬ ʪʩʬʲ'ʰʱ  ʬʹ ʺʥʧʠʤ ʥʠ ʠʴʥʸʤ ʭʲ ʧʧʥʹ .ʤʮ
ʯʤʹʬʫ ʺʥʬʠʹ ʪʬ ʹʩ ʭʠ ʪʣʬʩ . 
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3 .  ?ʤʴʥʸʺʡ ʹʮʺʹʺ ʣʶʩʫ 

 .ʠʴʥʸʤ ʺʥʠʸʥʤʬ ʭʠʺʤʡ ʣʩʮʺ ʤʴʥʸʺʡ ʹʮʺʹʤʬ ʹʩ .ʣʡʬʡ ʠʴʥʸʤ ʩʣʩ ʬʲ ʥʲʡʷʩʩ ʬʥʴʩʨʤ ʸʨʹʮʥ ʯʥʰʩʮʤ 
 ʪʣʬʩʬ ʷʸʦʥʺ ʤʮʱʰʾʢʬʥʦ  ʩʣʩ ʬʲ ʺʥʧʠ ʥʠ ʠʴʥʸʤ ʭʩʰʮʥʠʮ   .ʪʣʬʩ ʬʹ ʩʠʥʴʸʤ ʥʡʶʮʡ ʬʥʴʩʨʡ 

 ʺʠ ʲʡʷʩ ʠʴʥʸʤ .ʪʣʬʩ ʬʷʹʮʬ ʭʠʺʤʡ ʬʡʷʩ ʪʣʬʩʹ ʤʴʥʸʺʤ ʺʥʮʫ 
 ʪʥʺ ʤʷʸʦʤʡ ʯʺʰʩʺ ʤʰʮʤ-  ʩʥʸʩʲʡ ʺʩʣʩʸʥ ʣʧ- ʩʮʲʴ  .ʺʧʠ ʤʲʹʫ ʪʹʮʩʩʹ 

 
 ʣʡʬʡ ʺʧʠ ʭʲʴ ʪʣʬʩʬ ʯʺʰʩʺ ʤʮʱʰ'ʢʬʥʦ . 

 
 ʬʧʤ ,ʤʴʤ ʪʸʣ )ʸʧʠ ʣʩʠʥʸʨʱʥʷʩʨʸʥʷ ʥʠ( ʯʥʬʥʦʩʰʣʸʴ ʭʢ ʬʡʷʩ ʪʣʬʩ ʮ- 24    ʣʩʠʥʸʨʱʥʷʩʨʸʥʷʤ ʯʥʰʩʮ .ʤʮʱʰ'ʢʬʥʦ ʯʺʮ ʩʰʴʬ ʺʥʲʹ

 .ʺʺʬ ʹʩʹ ʬʬʥʫʤ ʯʥʰʩʮʤ ʺʠ ʲʡʷʩ ʠʴʥʸʤ .ʪʣʬʩ ʬʷʹʮʡ ʭʢ ʩʥʬʺ ʤʩʤʩ 
 

  ʥʣʸʩ ʪʣʬʩ ʬʹ ʣʡʫʤ ʩʮʩʦʰʠʹ ʣʲ ʥʠ ,ʤʮʱʰ'ʢʬʥʦʡ ʬʥʴʩʨʤ ʸʧʠʬ ʭʩʩʹʣʥʧʫ ʪʹʮʬ ʭʥʩ ʩʣʮ ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʡ ʬʥʴʩʨ ʬʡʷʩ ʪʣʬʩ
 ʥʠʥʬʮʡ ʬʥʴʩʨʤ ʺʠ ʷʩʱʴʤʬ ʤʩʤʩ ʯʺʩʰʹ ʣʲ ʭʩʣʩʠʥʸʨʱʥʷʩʨʸʥʷʤ ʯʥʰʩʮ ʺʠ ʺʥʩʨʩʠʡ ʺʩʧʴʩ ʠʴʥʸʤ .ʺʬʡʥʷʮ ʤʮʸʬ . 

 .ʺʶʬʮʥʮʤ ʤʰʮʤ ʬʲ ʸʥʡʲʬ ʯʩʠ 
 .ʧʷʥʸʡ ʥʠ ʠʴʥʸʡ ʵʲʥʥʩʤ ,ʤʴʥʸʺʡ ʹʥʮʩʹʬ ʲʢʥʰʡ ʺʥʴʱʥʰ ʺʥʬʠʹ ʪʬ ʹʩ ʭʠ 

 

4 .  ʩʠʥʥʬ ʺʥʲʴʥʺ 
  ʺʥʲʴʥʺ  ʺʮʩʹʸ  ʠʸʷʮʬ  ʬʤʡʩʺ  ʬʠ  .ʭʩʹʮʺʹʮʤʮ ʷʬʧʡ ʩʠʥʥʬ  ʺʥʲʴʥʺʬ  ʭʥʸʢʬ  ʬʥʬʲ  ʤʮʱʰʾʢʬʥʦʡ  ʹʥʮʩʹʤ ,ʤʴʥʸʺ  ʬʫʡ  ʥʮʫ

  .ʩʠʥʥʬʤ 
 ʯʫʺʩʩʹ  ʪʣʬʩ .ʯʤʮ ʺʧʠ ʳʠʮ ʬʥʡʱʩ ʠʬ 

 :ʺʥʠʡʤ ʺʥʸʥʮʧʤ ʩʠʥʥʬʤ ʺʥʲʴʥʺʮ ʺʧʠ ʧʺʴʮ ʪʣʬʩ ʭʠ ʩʠʥʴʸ ʬʥʴʩʨʬ ʣʩʩʮ ʺʥʰʴʬ ʹʩ 

( ʺʥʧʩʫʹ ʩʠʥʥʬ ʺʥʲʴʥʺcommon )- ʡ ʺʥʲʩʴʥʮ- 1-10  ʪʥʺʮ ʭʩʹʮʺʹʮ100 : 
 ʲʢʴʰ ʪʣʬʩʹʫ ʬʩʢʸʤʮ ʡʸ ʯʮʦ ʪʹʮʬ ʭʥʮʩʣ ʥʠ ʺʥʸʥʡʧ •-  ʤʬʠ  ʭʩʬʥʬʲ ʤʫʥʮʰ ʭʣ ʺʥʩʱʨ ʺʸʩʴʱʬ ʭʩʰʮʩʱ ʺʥʩʤʬ 

  ʯʨʡʤ ʬʹ ʥʠ ʭʩʩʬʢʸʤʥ ʭʩʩʣʩʤ ʬʹ ʺʥʧʩʴʰ ,)ʤʮʩʹʰ ʸʶʥʷ ,ʤʸʩʤʮ ʤʮʩʹʰ ʬʹʮʬ( ʤʮʩʹʰ ʩʩʹʷ ,ʸʥʥʩʧ ʬʥʧʫ ʥʠ ʸʥʴʠ ʸʥʲ ʲʡʶ •-  
  ʤʬʠ  ʭʩʬʥʬʲ ʡʬʡ ʺʥʩʸʹʴʠ ʺʥʩʲʡʬ ʭʩʰʮʩʱ ʺʥʩʤʬ 

  ̋ ʥʲʴʥʺ  ʩʠʥʥʬ ʯʰʩʠʹ ʹʧʩʫʺʥ (uncommon  )-   ʡ ʺʥʲʩʴʥʮ1-10   ʪʥʺʮ ʭʩʹʮʺʹʮ1000 : 
  ʺʺʧʴʥʮ ʺʥʰʸʲ ʥʠ )ʭʩʩʰʩʲʤ ʯʡʥʬ ʬʹ ʥʠ ʸʥʲʤ ʬʹ ʤʡʤʶʤ( ʺʡʤʶ ,ʺʥʠʷʤ •-   ʤʬʠ ʭʩʬʥʬʲʣʡʫʡ ʤʲʩʢʴ ʬʹ ʭʩʰʮʩʱ ʺʥʩʤʬ   ʬʬʥʫ(

ʣʡʫ ʺʷʩʴʱ ʩʠ ( 
 • ʺʲʴʥʤ ,ʺʥʬʷʡ ʺʥʸʥʡʧ ʭʩʱʥʫʸʴʡ ʤʣʩʸʩ ,ʯʺʮ  ʯʺʹʤ-  ʤʩʺʴʥʩʢʰʠʥʸʷʩʮ ʬʹ ʭʩʰʮʩʱ ʺʥʩʤʬ ʭʩʩʥʹʲ ʤʬʠʺ ̋ ʩʨʥʡʮʥʸ 
 

 ̋ ʥʴʱʥʰ ʩʠʥʥʬ ʺʥʲʴʥʺ 
 

  ʧʺʴʮ ʪʣʬʩ ʭʠ ʺʥʧʠʬ ʥʠ ʠʴʥʸʬ ʸʴʱʤ ʺʠ :ʺʥʠʡʤ ʺʥʲʴʥʺ 
 

 ʣʥʠʮ ʺʥʧʩʫʹ ʩʠʥʥʬ ʺʥʲʴʥʺ – (very common)  ʤʸʹʲʮ ʣʧʠ ʹʮʺʹʮʮ ʸʺʥʩʡ ʺʥʲʩʴʥʮ : 
•  ʭʣ ʺʥʷʩʣʡʡ ʺʩʠʸʰʤ ʣʡʫ ʩʮʩʦʰʠʡ ʤʩʩʬʲ 
 

( ʺʥʧʩʫʹ ʩʠʥʥʬ ʺʥʲʴʥʺcommon )- ʡ ʺʥʲʩʴʥʮ- 1-10  ʪʥʺʮ ʭʩʹʮʺʹʮ100 : 

•  ̋ ʥʠʷʤ 

•  ʭʥʧ 

•  .)ʺʥʩʱʨ ʬʹ ʤʫʥʮʰ ʤʮʸ( ʤʩʰʴʥʨʩʶʥʡʮʥʸʺ 

•  ʯʩʰʥʴʥʸʨ ʯʥʡʬʧʤ ʺʮʸʡ ʤʩʩʬʲ 
 

  ʬʡʥʱ ʤʺʠ ʸʹʠʫ ʥʠ ʤʸʩʮʧʮ ʩʠʥʥʬʤ ʺʥʲʴʥʺʮ ʺʧʠ ʭʠ ,ʩʠʥʥʬ ʺʲʴʥʺ ʤʲʩʴʥʤ ʭʠ  ʪʩʬʲ ,ʯʥʬʲʡ ʥʰʩʥʶ ʠʬʹ ʩʠʥʥʬ ʺʥʲʴʥʺʮ
 .ʠʴʥʸʤ ʭʲ ʵʲʩʩʺʤʬ 
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 ʩʠʥʥʬ ʺʥʲʴʥʺ ʬʲ ʧʥʥʩʣ 
  ʠʶʮʰʹ ʿʩʺʴʥʸʺ ʬʥʴʩʨ ʡʷʲ ʩʠʥʥʬ ʺʥʲʴʥʺ ʬʲ ʧʥʥʩʣʿ ʸʥʹʩʷʤ ʬʲ ʤʶʩʧʬ ʺʥʲʶʮʠʡ ʺʥʠʩʸʡʤ ʣʸʹʮʬ ʩʠʥʥʬ ʺʥʲʴʥʺ ʬʲ ʧʥʥʣʬ ʯʺʩʰ

( ʺʥʠʩʸʡʤ ʣʸʹʮ ʸʺʠ ʬʹ ʺʩʡʤ ʳʣʡwww.health.gov.il  ʤʱʩʰʫ ʩʣʩ  ʬʲ ʥʠ ,ʩʠʥʥʬ ʺʥʲʴʥʺ ʬʲ ʧʥʥʩʣʬ ʯʥʥʷʮʤ ʱʴʥʨʬ ʤʰʴʮʤ )
:ʸʥʹʩʷʬhttps://sideeffects.health.gov.il  

 

5 .  ?ʤʴʥʸʺʤ ʺʠ ʯʱʧʠʬ ʪʩʠ 
  ʺʥʷʥʰʩʺ  ʥʠ/ʥ  ʭʩʣʬʩ  ʬʹ  ʭʺʩʩʠʸ  ʧʥʥʨʥ  ʭʣʩ  ʢʹʩʤʬ  ʵʥʧʮ  ʸʥʢʱ  ʭʥʷʮʡ  ʸʥʮʹʬ  ʹʩ  ʺʸʧʠ  ʤʴʥʸʺ  ʬʫʥ  ʥʦ  ʤʴʥʸʺ  !ʤʬʲʸʤ  ʲʰʮ 

 .ʠʴʥʸʤʮ ʺʹʸʥʴʮ ʤʠʸʥʤ ʠʬʬ ʤʠʷʤʬ ʭʥʸʢʺ ʬʠ .ʤʬʲʸʤ ʲʰʮʺ ʪʫ ʩʣʩ ʬʲʥ 
 

 ʣʲʥʩʮ ʠʡʤ ʲʣʩʮʤʬ .ʬʥʴʩʨʤ ʺʠ ʥʰʺʩʥ ʥʰʩʫʩʹ ʩʠʥʴʸ ʺʥʥʶ 
 

 :ʯʥʱʧʠ ʩʠʰʺ 
  ʩʸʧʠ ʤʴʥʸʺʡ ʹʮʺʹʤʬ ʯʩʠʤʢʥʴʺʤ ʪʩʸʠʺ (exp. date)  ʷʥʡʷʡʤ ʬʲ ʲʩʴʥʮʤ ʯʥʨʸʷʤʥ.  ʪʩʸʠʺ   ʯʥʸʧʠʤ ʭʥʩʬ ʱʧʩʩʺʮ ʤʢʥʴʺʤ

ʹʣʥʧ ʥʺʥʠ ʬʹ . 
 

 ʧʥʬʹʮ ʭʩʰʥʷʥʡʷʡʤ ʲʩʢʮ ( ʠʥʴʷ ºC60 - .) 
ʩʮʩ  ʤʸʥʨʸʴʮʨʡ ,ʸʸʷʮʡ ʤʺʥʠ ʯʱʧʠʬ ʹʩ ʷʥʥʹʮʤʮ ʤʴʥʸʺʤ ʺʬʡʷ ʭʲ ʣºC 2-8   .ʺʩʸʥʷʮ ʤʦʩʸʠʡ 

 ́ ʮʺʹʤʬ ʹʩ ʤʴʥʸʺʡ  ʪʥʺ14  .ʤʴʥʸʺʤ ʧʥʬʹʮ ʺʬʡʷ ʣʲʥʮʮ ʭʩʮʩ 
 

ʹʣʧʮ ʤʴʥʸʺʤ ʺʠ ʠʩʴʷʤʬ ʯʩʠ .ʸʲʰʬ ʯʩʠ . 
 

  ʺʥʩʮʥʷʮʤ ʺʥʩʧʰʤʬ ʭʠʺʤʡ ʹʥʮʩʹʡ ʯʰʩʠʹ ʺʬʥʱʴ ʥʠ ʺʥʴʥʸʺ ʪʩʬʹʤʬ ʹʩ .ʺʩʨʰʢ ʭʩʱʣʰʥʤʮ ʭʩʮʦʩʰʢʸʥʠ ʤʬʩʫʮ ʥʦ ʤʴʥʸʺ
 ʠʴʥʸʤ ,ʠʴʥʸ ʩʣʩ ʬʲ ʯʺʰʩʺ ʥʦ ʤʴʥʸʺʹ ʯʥʥʩʫʮ .ʺʩʢʥʬʥʩʡ ʺʬʥʱʴʡ ʬʥʴʩʨʬ  ʥʲʩʩʱʩ ʤʬʠ ʭʩʲʶʮʠ .ʸʶʥʮʤ ʬʹ ʯʥʫʰ ʷʥʬʩʱʬ ʩʠʸʧʠ

 .ʤʡʩʡʱʤ ʬʲ ʤʰʢʤʡ 
 

6 .  r ʱʥʰ ʲʣʩʮ 
ʳʱʥʰ   ʬʲ ʤ ʡʩʫʸʮ  :ʭʢ ʤʬʩʫʮ ʤʴʥʸʺʤ ,ʬʩʲʴʤ 

Sodium chloride, tromethamine, magnesium chloride, poloxamer 188, hydrochloric acid, water for injection 
 

 ʯʫʥʺ ʤʮʥ ʤʴʥʸʺʤ ʺʩʠʸʰ ʣʶʩʫ :ʤʦʩʸʠʤ 
  .ʹʬʧ ʯʡʬ ʲʡʶ ʣʲ ʲʡʶ ʺʸʱʧ ,ʤʮʥʨʠ ʨʲʮ ʣʲ ʤʴʥʷʹ ʩʥʸʩʲʬ ʤʱʩʮʺ ʠʩʤ ʤʮʱʰ'ʢʬʥʦ 

 
 ʬʹ ʩʬʰʩʮʥʰ ʩʥʬʩʮ ʧʴʰ ʭʩʬʩʫʮʤ ʭʩʰʥʷʥʡʷʡʡ ʺʷʴʥʱʮ ʤʮʱʰ'ʢʬʥʦ5.5  ʥʠ ʬ"ʮ8.3   ʩʮʲʴ ʣʧ ʹʥʮʩʹʬ ʣʲʥʩʮ ʯʥʷʥʡʷʡ ʬʫ .ʬ"ʮ

 .ʣʡʬʡ 
 

 ʯʩʡ ʬʩʫʩ ʯʥʨʸʷ ʬʫ2  ʬ-14  ʭʩʰʥʷʥʡʷʡ . 
 
 

  ʬʲʡʭʥʹʩʸʤ ʯʠʥʡʩʤʥ ʥʺʡʥʺʫʥ:   ʬʠʸʹʩ ʱʩʨʸʡʥʰ   ʣ"ʺ ,ʮ"ʲʡ7126 .ʡʩʡʠ ʬʺ , 
 :ʺʥʠʩʸʡʤ ʣʸʹʮʡ ʩʺʫʬʮʮʤ ʺʥʴʥʸʺʤ ʱʷʰʴʡ ʤʴʥʸʺʤ ʬʹ ʭʥʹʩʸʤ ʸʴʱʮ165-75-36125 

 
  ʪʸʲʰ ʬʩʸʴʠʡ2024 .   

 .ʭʩʰʩʮʤ ʩʰʹ ʩʰʡʬ ʺʣʲʥʩʮ ʤʴʥʸʺʤ ʺʠʦ ʳʠ ʬʲ .ʸʫʦ ʯʥʹʬʡ ʧʱʥʰ ʤʦ ʯʥʬʲ ,ʤʠʩʸʷʤ ʺʬʷʤʬʥ ʺʥʨʹʴʤ ʭʹʬ 
 

  ʠʡʤ ʲʣʩʮʤ :ʣʡʬʡ ʩʠʥʴʸ ʺʥʥʶʬ ʣʲʥʩʮ 
The following information is intended for healthcare professionals only: 

 
Important: Please refer to the Summary of Product Characteristics (SmPC) before using. 
 

http://www.health.gov.il/
https://sideeffects.health.gov.il/
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Each vial is for single use only. 
 
This medicinal product contains genetically-modified organisms. Local guidelines on handling of biological 
waste should be followed. 
 
Handling 

• Zolgensma should be handled aseptically under sterile conditions. 

• Personal protective equipment (including gloves, safety goggles, laboratory coat and sleeves) should 
be worn while handling or administering Zolgensma. Personnel should not work with Zolgensma if 
skin is cut or scratched. 

• All spills of Zolgensma must be wiped with absorbent gauze pads and the spill area must be disin-
fected using a bleach solution followed by alcohol wipes. All clean-up materials must be double 
bagged and disposed of in accordance with the local guidelines on handling of biological waste. 

• All materials that may have come in contact with Zolgensma (e.g., vial, all materials used for injection, 
including sterile drapes and needles) must be disposed of in accordance with the local guidelines on 
handling of biological waste. 

 
Accidental exposure 
Accidental exposure to Zolgensma must be avoided. 
 
In case of accidental exposure to skin, the affected area must be thoroughly cleansed with soap and water 
for at least 15 minutes. In case of accidental exposure to eyes, the affected area must be thoroughly 
flushed with water for at least 15 minutes. 
 
Storage 
Vials will be transported frozen (at or below -60ºC). Upon receipt, vials should be refrigerated at 2°C to 8°C 
immediately, and in the original carton. Zolgensma therapy should be initiated within 14 days of receipt of 
vials. The date of receipt should be marked on the original carton before the product is stored in the refrig-
erator. 
 
Preparation 
Vials should be thawed before use: 

• For packs containing up to 9 vials – thaw for approximately 12 hours in the refrigerator (2ºC to 8ºC) or 
4 hours at room temperature (20°C to 25°C). 

• For packs containing up to 14 vials – thaw for approximately 16 hours in the refrigerator (2ºC to 8ºC) 
or 6 hours at room temperature (20°C to 25°C). 

 
Do not use Zolgensma unless thawed. 
 
Once thawed, the medicinal product should not be re-frozen. 
 
After thawing, gently swirl Zolgensma. Do NOT shake. 
 
Do not use this medicine if you notice any particles or discolouration once the frozen product has thawed 
and prior to administration. 
 
After thawing, Zolgensma should be given as soon as possible. 
 
Administration 
Zolgensma should be given to patients ONCE only. 
 
The dose of Zolgensma and exact number of vials required for each patient is calculated according to the 
patient’s weight (see SmPC sections 4.2 and 6.5). 
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To administer Zolgensma, draw the entire dose volume into the syringe. Once the dose volume is drawn 
into the syringe, it must be administered within 8 hours. Remove any air in the syringe before administering 
to the patient via intravenous infusion through a venous catheter. Insertion of a secondary (‘back-up’) cathe-
ter is recommended in case of blockage in the primary catheter. 
 
Zolgensma should be administered with the syringe pump as a single intravenous infusion with a slow infu-
sion of approximately 60 minutes. It should be administered as an intravenous infusion only. It should not 
be administered as a rapid intravenous injection or bolus. Following completion of infusion, the line should 
be flushed with sodium chloride 9 mg/mL (0.9%) solution for injection. 
 
Disposal 
Any unused medicinal product or waste material should be disposed of in accordance with the local guide-
lines on handling of biological waste. 
 
Temporary Zolgensma shedding may occur, primarily through bodily waste. Caregivers and patients' fami-
lies should be advised on the following instructions for the proper handling of patients’ bodily fluids and 
waste: 

• Good hand hygiene (wearing protective gloves and washing hands thoroughly afterwards with soap 
and warm running water, or an alcohol-based hand sanitiser) is required when coming into direct con-
tact with patient’s bodily fluids and waste for a minimum of 1 month after Zolgensma treatment. 

• Disposable nappies should be sealed in double plastic bags and can be disposed of in household 
waste. 

 
 


