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Guidelines for Neonatal 
Seizures (2011) 

http://www.who.int/mental_health/publications/
guidelines_neonatal_seizures/en/  

 WHO / ILAE 
recommendations 



Key	
  findings	
  
•  Treat	
  aMer	
  3	
  minutes	
  duraOon	
  of	
  seizure	
  

–  Or	
  clusters	
  
•  Do	
  not	
  use	
  Pb	
  prophylaxis	
  for	
  HIE	
  (wait	
  for	
  the	
  seizure)	
  
•  All	
  clinical	
  seizures	
  should	
  be	
  treated	
  	
  

–  ideally	
  use	
  monitoring	
  to	
  detect	
  subclinical	
  
•  Exclude	
  treatable	
  causes	
  –	
  glucose	
  /	
  elec	
  /	
  infecOons	
  
•  First	
  line	
  Pb	
  –	
  to	
  maximal	
  tolerated	
  	
  

–  then	
  midaz	
  or	
  lidocaine	
  -­‐	
  No	
  ideal	
  agent	
  
•  Withdraw	
  AEDs	
  72	
  hours	
  seizure	
  free	
  &	
  normal	
  EEG.	
  	
  

–  Abnormal	
  neurology	
  less	
  likely	
  to	
  be	
  effecOve	
  	
  





InfanOle	
  seizure	
  key	
  findings	
  

•  Get	
  the	
  diagnosis	
  correct	
  
•  EEG	
  useful	
  –	
  video	
  might	
  be	
  be`er	
  
•  No	
  indicaOon	
  for	
  EEG	
  /	
  imaging	
  /	
  AED	
  for	
  SFS	
  
•  Treat	
  aMer	
  2nd	
  sz	
  (Ep	
  En	
  declare	
  themselves)	
  
•  AeOologies	
  –	
  level	
  A	
  evidence	
  for	
  MRI	
  
•  Consider	
  treatable	
  metabolic	
  condiOons	
  eg	
  KD	
  
•  GeneOcs	
  –	
  EOEE	
  including	
  Dravet	
  
•  Interven<ons	
  only	
  good	
  evidence	
  for	
  EplilepOc	
  
spasms	
  …………	
  	
  



Guidelines	
  –	
  relevance	
  to	
  RPC	
  –	
  the	
  
clinical	
  sebng	
  	
  

•  In	
  many	
  RPC	
  sebngs	
  guidelines	
  are	
  impossible	
  to	
  follow	
  
•  Based	
  on	
  the	
  assumpOon	
  that	
  the	
  diagnosis	
  of	
  epilepsy	
  

accurately	
  made…	
  
•  Challenging	
  

–  Lack	
  of	
  clinical	
  skills	
  (training)	
  
–  Recommenda5ons	
  sugges5ng	
  EEG	
  in	
  many	
  cases	
  

•  Recommended	
  AEDs	
  are	
  not	
  available	
  /	
  or	
  lack	
  of	
  
sustained	
  supply	
  
–  Health	
  care	
  workers	
  not	
  equipped	
  to	
  manage	
  PWE	
  –	
  unskilled	
  
in	
  AEDs	
  

•  PotenOally	
  then	
  end	
  up	
  with	
  a	
  2	
  Oered	
  system	
  of	
  pracOce	
  /	
  
recommendaOons	
  
	
  1.	
  For	
  equipped	
  sebngs	
  
	
  2.	
  Resource	
  poor	
  sebngs	
  	
  

•  Ethically	
  wrong	
  	
  	
  	
  



Guidelines	
  -­‐	
  accessibility	
  
•  Totally	
  pointless	
  if	
  not	
  circulated,	
  read,	
  and	
  widely	
  available	
  

•  Many	
  doctors	
  unaware	
  of	
  published	
  guidelines	
  	
  
–  (JCN	
  Children	
  with	
  epilepsy	
  in	
  Africa	
  2013)	
  

•  RPC	
  	
  
–  	
  where	
  most	
  people	
  with	
  epilepsy	
  reside	
  	
  
–  have	
  no	
  access	
  to	
  guidelines	
  	
  
–  or	
  do	
  not	
  believe	
  they	
  are	
  of	
  relevance	
  to	
  them	
  

	
  

Soooo	
  however	
  good	
  it	
  is	
  -­‐	
  The	
  guideline	
  is	
  pointless	
  unless	
  the	
  
health	
  care	
  worker	
  reads	
  it	
  and	
  understands	
  it.	
  	
  
For	
  epilepsy	
  –	
  this	
  is	
  oLen	
  at	
  a	
  primary	
  health	
  care	
  level	
  to	
  
ensure	
  early	
  interven5on..	
  	
  



Epidemiology	
  /	
  Terminology	
  
•  Cannot	
  direct	
  capacity	
  if	
  do	
  not	
  understand	
  frequency	
  of	
  

epilepsy	
  demographics	
  
–  Guided	
  by	
  mulOcentre	
  community	
  based	
  research	
  
–  Results	
  vary	
  in	
  different	
  regions	
  based	
  on	
  different	
  aeOologies	
  	
  
–  Overall	
  prevalence	
  of	
  Epilepsy	
  in	
  childhood	
  ~0.5-­‐0.8%	
  

•  ILAE	
  new	
  organisaOon	
  of	
  epilepsy	
  terminology	
  is	
  aimed	
  to	
  
improve	
  categorisaOon	
  and	
  future	
  concepts	
  to	
  improve	
  the	
  	
  
management	
  of	
  people	
  with	
  epilepsy	
  	
  	
  	
  
–  It	
  has	
  led	
  to	
  significant	
  debate!	
  	
  
–  6	
  groups	
  	
  

•  geneOc	
  /	
  metabolic	
  /	
  structural	
  /	
  infecOous	
  /	
  inflammatory	
  /	
  unknown	
  
Sillanpaa	
  Epilepsia	
  1992;	
  Serdaoglu	
  et	
  al	
  JCN	
  2004;Kariuki	
  et	
  al	
  2014	
  	
  
Berg	
  et	
  al	
  Epilepsia	
  2010;	
  Scheffer	
  Epilepsia	
  2012;	
  Fisher	
  et	
  al	
  2014	
  	
  



ILAE	
  Classifica<ons	
  
	
  of	
  Epilepsy	
  and	
  Seizures	
  

•  1969	
  –	
  Gastaut	
  –	
  Proposals	
  -­‐	
  seizures	
  &	
  epilepsies	
  
•  1970	
  –	
  Gastaut	
  –	
  Classifica<on	
  -­‐	
  	
  seizures	
  
•  1970	
  –	
  Merlis	
  –	
  Classifica<on	
  -­‐	
  epilepsies	
  
•  1981	
  –	
  Commission	
  –	
  Classifica<on	
  –	
  seizures	
  
•  1985	
  –	
  Commission	
  –	
  Classifica<on	
  -­‐	
  epilepsies	
  
•  1989	
  –	
  Commission	
  –	
  Classifica<on	
  -­‐	
  epilepsies	
  
•  1993	
  –	
  Commission	
  –	
  epidemiological	
  standards	
  
•  2001	
  –	
  Blume	
  –	
  Glossary	
  of	
  ictal	
  semiology	
  
•  2001	
  –	
  Engel	
  –	
  Proposed	
  diagnos<c	
  scheme	
  
•  2005	
  –	
  Fisher	
  –	
  Defini<on	
  of	
  seizure	
  and	
  epilepsy	
  
•  2006	
  –	
  Task	
  Force	
  –	
  report	
  –	
  seizures	
  &	
  epilepsies	
  



•  To	
  provide	
  a	
  common	
  interna<onal	
  
terminology	
  and	
  classifica<on	
  

•  Largely	
  for	
  clinical	
  (treatment)	
  purposes	
  
•  Purpose	
  of	
  classifica<on:	
  to	
  organize	
  items	
  

according	
  to	
  their	
  fundamental	
  rela<onships	
  

Purpose	
  of	
  the	
  Interna<onal	
  Classifica<on	
  	
  
of	
  Seizures	
  and	
  Epilepsies	
  	
  



•  Originate	
  within	
  
networks	
  limited	
  
to	
  one	
  hemisphere	
  

•  May	
  be	
  discretely	
  
localized	
  
or	
  more	
  widely	
  
distributed.…	
  

	
  
	
  

Focal	
  seizures	
  



•  Previous	
  term:	
  simple	
  par<al	
  
•  No	
  impairment	
  of	
  awareness	
  or	
  consciousness	
  
•  Motor	
  or	
  autonomic	
  components	
  eg.	
  focal	
  clonic	
  
•  Subjec<ve	
  sensory	
  or	
  psychic	
  features	
  -­‐>	
  Aura	
  

Focal	
  seizures	
  
Blume	
  et	
  al	
  Epilepsia	
  2001	
  

	
  	
  

	
  	
  

•  Previous	
  term:	
  secondarily	
  generalised	
  
•  Evolving	
  to	
  bilateral,	
  convulsive	
  seizure	
  
•  With	
  tonic,	
  clonic	
  or	
  tonic	
  and	
  clonic	
  components	
  

	
  	
  
	
  	
  

•  Previous	
  term:	
  complex	
  par<al	
  
•  Impairment	
  of	
  awareness	
  or	
  consciousness	
  

è loss	
  of	
  awareness	
  



Generalised	
  seizures	
  	
  

•  Originate	
  at	
  some	
  point	
  
within	
  and	
  rapidly	
  
engage	
  bilaterally	
  
distributed	
  networks	
  

•  Can	
  include	
  cor<cal	
  and	
  
subcor<cal	
  structures	
  	
  
but	
  not	
  necessarily	
  the	
  
en<re	
  cortex	
  	
  	
  
	
  



•  Generalized	
  epilepsies	
  
•  Focal	
  epilepsies	
  

Epilepsies	
  	
  

}	
  Use	
  where	
  they	
  work!	
  

•  Not	
  every	
  patient	
  can	
  be	
  classified	
  as	
  either	
  
focal	
  or	
  generalized	
  
•  Overlap	
  not	
  unusual	
  
•  Especially	
  many	
  epileptic	
  encephalopathies	
  	
  

•  e.g.	
  Dravet	
  syndrome	
  



•  Electroclinical	
  syndromes	
  
•  Clinicoradiological	
  syndromes	
  
•  Ae<ologic-­‐based	
  diagnoses	
  
•  Unknown	
  

Approaches	
  to	
  epilepsy	
  diagnosis	
  



•  Unchanged!	
  
•  A	
  diagnosis	
  can	
  be	
  made	
  as	
  previously	
  	
  

e.g.	
  
•  Lennox-­‐Gastaut	
  syndrome	
  
•  Childhood	
  Absence	
  Epilepsy	
  

•  A	
  diagnosis	
  is	
  not	
  the	
  same	
  as	
  a	
  classifica<on	
  

Electroclinical	
  epilepsy	
  syndromes	
  	
  





•  Replace	
  “constella<on”	
  as	
  does	
  not	
  translate	
  
•  Denote	
  associated	
  findings	
  with	
  treatment	
  

implications	
  such	
  as	
  surgery	
  

•  Mesial	
  temporal	
  lobe	
  seizures	
  	
  
and	
  hippocampal	
  sclerosis	
  

•  Gelastic	
  seizures	
  and	
  	
  
hypothalamic	
  hamartoma	
  

Clinicoradiological	
  syndromes	
  	
  



•  Gene<c	
  
•  Structural	
  
•  Metabolic	
  
•  Immune	
  
•  Infec7ous	
  
•  Unknown	
  

Ae<ologic-­‐based	
  diagnoses	
  	
  
•  Use	
  terms	
  that	
  mean	
  what	
  they	
  say!	
  
•  Replace	
  old	
  fashioned	
  terms:	
  	
  

idiopathic,	
  symptoma<c,	
  cryptogenic	
  





Conclusions	
  &	
  ways	
  forward	
  

•  Increasing	
  discovery	
  from	
  gene<cs	
  led	
  to	
  
enhanced	
  understanding	
  of	
  the	
  epilepsies	
  

•  Moving	
  toward	
  an	
  ae<ology	
  directed	
  
approach,	
  with	
  more	
  targeted	
  treatment	
  

•  Need	
  for	
  more	
  applicable	
  organisa<on	
  of	
  the	
  
epilepsies,	
  for	
  both	
  clinical	
  and	
  research	
  
prac<ce	
  –	
  moves	
  forward	
  with	
  progress	
  
– Diagnos<c	
  manual	
  



Moving	
  forwards…The	
  ILAE	
  
ClassificaOons	
  TF	
  	
  



Developing	
  a	
  road	
  map	
  è	
  	
  
•  Development	
  of	
  an	
  updated,	
  relevant	
  classificaOon	
  of	
  
the	
  epilepsies	
  

•  4	
  diagnosOc	
  levels	
  
–  Seizure	
  type	
   	
   	
   	
   	
   	
   	
   	
  (level	
  1)	
  
–  Epilepsy	
  category 	
   	
   	
   	
   	
   	
  (level	
  2) 	
  	
  
–  Epilepsy	
  syndrome 	
   	
   	
   	
   	
   	
  (level	
  3)	
  
–  Epilepsy	
  with	
  (specific)	
  aeOology	
  to	
  denote	
  specific	
  levels	
  
of	
  diagnosis) 	
   	
   	
   	
   	
   	
   	
  (level	
  4)	
  

•  Expand	
  on	
  the	
  6	
  aeOological	
  categories	
  with	
  treatment	
  
implicaOons	
  	
  

•  See	
  how	
  the	
  2010	
  version	
  has	
  undergone	
  further	
  
change	
  	
  	
  





LimitaOons	
  
•  Local	
  capacity	
  affects	
  level	
  of	
  diagnosis	
  
reached	
  
–  If	
  have	
  all	
  faciliOes	
  /	
  invesOgaOons	
  can	
  make	
  level	
  	
  
diagnosis	
  of	
  epilepsy	
  type	
  with	
  confidence.	
  

•  But	
  may	
  have:-­‐	
  
–  limited	
  resources	
  –	
  may	
  not	
  be	
  able	
  to	
  fully	
  
invesOgate	
  

– Limited	
  informaOon	
  
– Possible	
  to	
  make	
  only	
  a	
  level	
  2	
  diagnosis	
  (epilepsy	
  
category)	
  



Level	
  3	
  



Level	
  3	
  –	
  Epilepsy	
  syndromes	
  

•  Aim	
  to	
  make	
  an	
  epilepsy	
  syndrome	
  diagnosis	
  

•  Encourage	
  use	
  of	
  the	
  ILAE	
  educaOonal	
  
resource	
  
– Epilepsydiagnosis.org	
  	
  

•  Great	
  resource	
  with	
  teaching	
  videos	
  and	
  good	
  
clinical	
  and	
  EEG	
  examples	
  	
  



Level	
  4	
  –	
  Epilepsy	
  with	
  aeOology	
  



Level	
  4-­‐	
  Epilepsy	
  with	
  aeOology	
  	
  
•  Opens	
  up	
  the	
  opOon	
  for	
  “precision	
  medicine”	
  
leading	
  to	
  targeted	
  therapy.	
  	
  

•  DramaOcally	
  influenced	
  by	
  the	
  geneOc	
  and	
  
neuroimaging	
  scienOfic	
  progress.	
  	
  

•  Direct	
  implicaOons	
  to	
  management	
  
– Dravet	
  syndrome	
  –	
  SCN1A	
  
–  CHD2	
  encephalopathy	
  
–  KCNQ2	
  encephalopathy	
  
–  STXBP1	
  encephalopathy	
  



Heterogeneity	
  in	
  expression	
  
•  An	
  epilepsy	
  syndrome	
  may	
  not	
  have	
  one-­‐to-­‐one	
  
correlaOon	
  with	
  a	
  specific	
  mutaOon	
  

•  SCN1A	
  	
  
–  –	
  also	
  seen	
  in	
  paOents	
  with	
  GEFS+	
  (geneOc	
  epilepsy	
  
with	
  febrile	
  seizures	
  plus)	
  

– Milder	
  disorder	
  and	
  may	
  not	
  even	
  need	
  AEDs	
  
•  GLUT1	
  def	
  	
  

–  Rx	
  Ketogenic	
  diet	
  
–  range	
  of	
  types	
  of	
  expression	
  

•  Myoclonic	
  atonic	
  epilepsy	
  
•  Juvenile	
  absence	
  epilepsy	
  
•  GLUT1	
  encephalopathy	
  	
  



Precision	
  medicine	
  

•  KCNT1	
  mutaOons	
  
– 50%	
  paOents	
  with	
  epilepsy	
  of	
  infancy	
  with	
  
migraOng	
  focal	
  seizures	
  

– Treatment	
  opOon	
  with	
  quinidine	
  
– Targets	
  the	
  KCNT1	
  potassium	
  channel	
  	
  
– Currently	
  limited	
  to	
  case	
  reports	
  /	
  studies	
  



AeOological	
  cross-­‐over	
  

Possible	
  to	
  fall	
  under	
  >1	
  aeOological	
  category	
  
•  Tuberous	
  sclerosis	
  complex	
  

– Mx	
  differs	
  depending	
  on	
  category	
  

– Structural	
  	
  è tuberectomy	
  
– GeneOc	
   	
  è mTOR	
  inhibitors	
  



ComorbidiOes	
  



Co-­‐morbidiOes	
  

•  Relevant	
  across	
  all	
  levels	
  1-­‐4	
  
•  Recent	
  increased	
  awareness	
  

–  Screen	
  for	
  learning,	
  psychological	
  and	
  behavioural	
  
difficulOes	
  

– Aim	
  for	
  earlier	
  intervenOon	
  

•  IdenOficaOon	
  specific	
  phenotype	
  can	
  also	
  aid	
  
diagnosis	
  /	
  management	
  
–  E.g.	
  girls	
  with	
  PCDH19	
  mutaOons	
  	
  

•  –severe	
  behavioural	
  and	
  auOsm	
  	
  



GeneOcs	
  -­‐	
  1	
  

•  Previously	
  under	
  “idiopathic”	
  

•  Most	
  geneOc	
  cases	
  de	
  novo	
  mutaOons	
  

•  OMen	
  no	
  family	
  history	
  

•  Not	
  hereditary	
  but	
  reflect	
  “geneOc	
  make-­‐up”	
  	
  

–  ie	
  “geneOc”	
  does	
  not	
  equate	
  to	
  “inherited”	
  



GeneOcs	
  -­‐	
  2	
  

Other	
  situaOons	
  
•  ParOal	
  penetrance	
  	
  

–  range	
  of	
  epilepsies	
  in	
  one	
  extended	
  family	
  

•  Complex	
  inheritance	
  	
  
– several	
  genes	
  contribute	
  to	
  expression	
  	
  

•  Strong	
  FH	
  but	
  no	
  idenOfiable	
  mutaOon	
  



GeneOcs	
  -­‐	
  3	
  

ImplicaOons	
  
•  SOgma	
  
•  Cultural	
  implicaOons	
  

•  Emphasises	
  the	
  importance	
  of	
  access	
  to	
  
geneOc	
  counselors	
  	
  
– even	
  beyond	
  the	
  actual	
  screens	
  	
  



Development	
  and	
  epilepOc	
  
encephalopathies	
  	
  

“Epilep5c	
  ac5vity	
  itself	
  contributes	
  to	
  severe	
  
cogni5ve	
  and	
  behavioral	
  impairments	
  above	
  and	
  

beyond	
  what	
  might	
  be	
  expected	
  from	
  the	
  
underlying	
  pathology	
  alone	
  (e.g.	
  cor5cal	
  

malforma5on).”	
  
Berg	
  et	
  al	
  2010	
  



EpilepOc	
  encephalopathy	
  examples	
  

•  Abundant	
  epilepOform	
  acOvity	
  interferes	
  with	
  
development	
  with	
  cogniOve	
  slowing	
  and	
  oMen	
  
regression,	
  	
  

•  plus	
  someOmes	
  psychiatric	
  and	
  behavioural	
  
consequences.	
  
– West	
  Syndrome	
  
– Lennox	
  Gastaut	
  syndrome	
  
– CDKL5	
  encephalopathy	
  	
  
– CHD2	
  encephalopathy	
  



ImplicaOons	
  
•  Does	
  improved	
  epilepOc	
  acOvity	
  =	
  be`er	
  level	
  
of	
  funcOon?	
  

•  But	
  syndromes	
  where	
  interictal	
  acOvity	
  not	
  
marked	
  at	
  presentaOon,	
  and	
  sOll	
  have	
  
regression	
  /	
  behaviour	
  e.g.	
  Dravet	
  syndrome	
  

•  Implies	
  process	
  more	
  complex	
  than	
  epilepsy	
  
alone.	
  	
  
– Opted	
  to	
  expand	
  the	
  term	
  to	
  “developmental	
  
epilepOc	
  encephalopathy”	
  	
  	
  



Delayed	
  development	
  +	
  very	
  acOve	
  
epilepOform	
  abnormaliOes	
  

•  “developmental	
  epilep<c	
  encephalopathy”	
  	
  
– emphasizes	
  that	
  both	
  features	
  play	
  a	
  role	
  in	
  their	
  
disease.	
  	
  

•  If	
  geneOc	
  mutaOon	
  of	
  major	
  effect	
  idenOfied,	
  
=	
  eOology	
  of	
  a	
  “gene	
  name”	
  encephalopathy	
  	
  
– E.g.	
  “STXBP1	
  encephalopathy”.	
  

•  Genes	
  are	
  associated	
  with	
  both	
  severe	
  and	
  
self-­‐limited,	
  pharmacoresponsive	
  epilepsies,	
  	
  
– E.g.	
  KCNQ2	
  or	
  SCN2A,	
  addiOon	
  of	
  the	
  term	
  
“encephalopathy”	
  =	
  the	
  severe	
  form.	
  	
  



Overall	
  

•  Evolving	
  picture	
  

•  ClassificaOon	
  standardisaOon	
  globally	
  in	
  
terms	
  /	
  language	
  

•  Aimed	
  towards	
  be`er	
  care…	
  	
  







Overall	
  

•  Most guidelines are not evidence based 

•  Few are relevant to RPC / clinical setting 

•  Most have never been read by the 
individuals they were devised for!!!!  



Thank	
  you	
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