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West	  syndrome	  
•  Infan/le	  spasms:	  onset	  3-‐12	  months	  of	  life	  	  

•  Characteris/c	  EEG:	  	  

	   	  interictal:	  hypsarrhythmia	  	  

	   	  ictal:	  electrodecremental	  response	  

•  Developmental	  arrest	  or	  regression	  

•  Evolu/on	  into	  other	  types	  of	  epilepsies	  

•  Mul/ple	  e/ologies	  including	  gene/c	  predisposi/on	  

•  Unique	  treatments	  to	  control	  seizures	  and	  disease	  

modifying	  effects	  
   

 



• 	  Unknown	  (Cryptogenic)	  	  
Normal	  development/
examina/on	  prior	  to	  seizure	  
onset	  

Normal	  imaging	  	  

No	  known	  e/ology	  

•  	  Structural/Metabolic	  	  	  	  	  	  	  	  	  	  	  	  	  
(Symptoma/c)	  

Worst	  outcome	  

Less	  responsive	  to	  treatments	  

• 	  Gene/c	  	  
	  

	  

Causes	  of	  West	  Syndrome	  



West	  syndrome:	  	  
mul/ple	  e/ologies	  and	  pathologies	  



West	  syndrome	  
   

 

Hypsarrhythmia	  

Electrodecremental	  response	  



Benign	  Non-‐Epilep/c	  Infan/le	  Spasms	  

•  Age	  of	  onset:	  3-‐8	  
months	  

•  Features:	  Normal	  
exam.	  Spasms	  during	  
wakefulness.	  Remit	  by	  
2	  years	  

•  EEG:	  Normal	  

•  E/ology:	  ?	  Reflux	  



	  

• WS	  is	  a	  non-‐specific	  syndrome,	  with	  	  spasms	  and	  
characteris/c	  	  EEG	  abnormali/es	  that	  can	  result	  
from	  lesions	  in	  widespread	  loca/ons,	  cor/cal	  or	  
subcor/cal,	  present	  at	  the	  appropriate	  
matura/onal	  stage	  

•  Some	  	  but	  not	  all	  pa/ents	  with	  a	  disease	  
(associated	  with	  spasms)	  will	  develop	  spasms	  

•  There	  is	  unique	  common	  circuit	  that	  allows	  for	  the	  
expression	  of	  spasms	  

•  Unique	  treatments	  

 
 

 

 

West	  syndrome	  (WS)	  



Treatment	  choices	  

•  Adrenocor/cotropic	  
hormone	  (ACTH)	  

•  Cor/costeroids	  
•  Hydrocor/sone	  
•  Prednisolone	  
•  Prednisone	  
•  (Dexamethasone)	  

•  Vigabatrin	  (VGB)	  
•  Pyridoxine	  (vitamin	  B6)	  

•  Benzodiazepines	  
•  Valproic	  acid	  	  
•  Topiramate	  
•  Zonisamide	  

•  Lamotrigine	  

•  Felbamate	  
•  Ketogenic	  diet	  

•  Intravenous	  
immunoglobulin	  

•  	  Surgery	  

“Other	  (ocen	  acer	  failure	  of	  
standard	  treatment)”	  

“Standard”	  



Go et al., Neurology. 2012;78:1974-80 

 	   ACTH	  or	  VGB	  may	  be	  useful	  for	  short-‐term	  treatment	  of	  IS,	  with	  
ACTH	   	  considered	  preferen/ally	  over	  VGB	  

  Hormonal	  therapy	  (ACTH	  or	  prednisolone)	  may	  be	  considered	  
for	  	  use	  in	   	  preference	  to	  VGB	  in	  infants	  with	  cryptogenic	  IS,	  to	  

possibly	   	  improve	   	  developmental	  outcome	  
  	  Low-‐dose	  ACTH	  should	  be	  considered	  for	  treatment	  of	  IS	  

  	  A	  shorter	  lag	  /me	  to	  treatment	  of	  IS	  with	  either	  hormonal	  
therapy	  or	  VGB	  possibly	  improves	  long-‐term	  developmental	  

outcomes	  

  	  E/ology-‐specific?	  



	   	   	  Side	  effects	  

 
 
 
 
 
 

•  ACTH	  
–  Irritability	  
–  ‘Cushingoid’ facies	  
–  Hypertension	  
– Myocardi/s	  
–  Intracranial	  bleed	  
–  Infec/on	  
–  Cerebral	  atrophy	  
–  Costs	  

•  Vigabatrin	  
–  Sleepiness	  
–  Hypotonia	  
–  Visual	  field	  defects	  
– White	  maeer	  lesions	  



ACTH	  

ACTH	  

ACTH:	  $28,000	  per	  vial;	  >$100,000	  per	  treatment	  course	  for	  IS	  

Wray	  &	  Benke:	  J.	  Ped	  
Neurology	  (2010)	  

IS	  treatment:	  Cost	  considera/ons	  



IS	  Treatment:	  choices	  per	  e/ology	  

My/nger	  &	  Joshi	  and	  the	  Pediatric	  Epilepsy	  Research	  Consor/um,	  Sec/on	  on	  IS	  (2012)	  J	  Child	  Neurol:	  27(10):	  1289-‐94	  

Unknown	  
e/ology	  

Structural	  –
Metabolic,	  
non-‐TSC	  

	  	  	  	  TSC	  	  	  	  	  
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Early	  cessa/on	  of	  IS	  may	  have	  	  
beeer	  outcomes	  

Improved	  outcomes:	  
•  Finland	  (Riikonen	  1982):	  

–  Early	  treatment	  lag:	  favorable	  prognosis	  

•  Harvard	  (Lombroso	  1983)	  (unknown	  
e/ology	  IS):	  

–  Early	  treatment:	  	  
•  improved	  cogni/on	  
•  Improved	  seizure	  outcomes	  

•  UKISS	  study	  (Lux	  et	  al	  2005,	  
O’Callaghan	  et	  al	  2011)	  (unknown	  
e/ology	  IS	  only):	  

–  No	  effect	  on	  seizure	  outcomes	  

–  Improved	  neurodevelopmental	  outcomes	  in	  
early	  response	  –	  unknown	  e/ology	  group	  
(but	  NOT	  normal)	  

No	  difference	  in	  neurodevelopmental	  outcomes:	  
•  Great	  Ormond,	  UK	  (Mohamed	  et	  al	  2011)	  

–  78%	  s/ll	  with	  seizures	  a	  year	  later	  
–  88%	  s/ll	  with	  neurodevelopmental	  problems	  
–  Unknown	  e/ology	  group	  beeer	  

Improved	  outcomes:	  

•  Israel	  	  
–  (Kivity	  et	  al	  2004)	  (unknown	  e/ology	  IS	  only,	  

ACTH1-‐24	  depot)	  
•  Early	  treatment:	  100%	  normal	  cogni/on	  
•  Late	  treatment:	  40%	  normal	  cogni/on	  (most	  had	  marked	  

or	  severe	  MR	  at	  diagnosis	  at	  onset)	  

–  Israel	  (Cohen-‐Sadan	  et	  al	  2009)	  (unknown	  IS)	  
•  Early	  ACTH	  :	   	  100%	  normal	  cogni/on;	  	  
	   	   	   	  0%	  seizures	  
•  Late	  ACTH:	   	  67%	  normal	  cogni/on	  
	   	   	   	  33%	  seizures	  

•  Early	  Vigabatrin: 	  54%	  normal	  cogni/on	  
	   	   	   	  54%	  seizures	  



Infan/le	  Spasms-‐’Ideal’	  Models	  

What	  are	  the	  features	  to	  model?	  
• Age	  specificity	  
• Mul/ple	  e/ologies	  
•  Specific	  ictal	  and	  interictal	  EEG	  paeerns	  
•  Poor	  outcome/mental	  retarda/on	  
•  Response	  to	  “specific”	  treatments?	  

– ACTH/steroids	  
– Vigabatrin	  
– Pyridoxine	  

Stafstrom, Moshé, Swann,  Nehlig, Jacobs, Schwartzkroin, Models of Pediatric Epilepsies:  
Strategies and Opportunities, Epilepsia 47:1407-1415 (2006). 


