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OHDSI	
  Network	
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All	
  it	
  takes	
  is	
  an	
  Idea	
  to	
  get	
  started.	
  



FDA	
  Highlights	
  a	
  Poten2al	
  Risk	
  



What	
  is	
  LeveAracetam?	
  





What	
  is	
  Angioedema?	
  



Why	
  is	
  it	
  hard	
  to	
  study?	
  

•  Angioedema	
  is	
  very	
  rare	
  
•  Hereditary	
  form	
  incidence	
  1/50000	
  
•  Drug-­‐induced	
  angioedema	
  is	
  more	
  common	
  
but	
  sAll	
  rare	
  as	
  we	
  have	
  seen	
  (reported	
  rates	
  
with	
  ACE-­‐inhibitors	
  ranging	
  from	
  2	
  to	
  7/1000	
  
person-­‐years	
  

•  Perfect	
  opportunity	
  for	
  a	
  network	
  study!	
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OHDSI	
  Springs	
  into	
  Ac2on!	
  



Protocol	
  Development	
  

•  Transparent	
  protocol	
  development	
  



LeveAracetam	
  and	
  Angioedema	
  



Code	
  Development	
  

•  Leveraged	
  OHDSI	
  
CohortMethod	
  R	
  
package	
  

•  Code	
  tested	
  at	
  2	
  
sites	
  prior	
  to	
  study	
  
start	
  

•  All	
  code	
  posted	
  on	
  
GitHub	
  



Study	
  Overview	
  

•  RetrospecAve	
  observaAonal	
  new-­‐user	
  cohort	
  study	
  	
  
•  Inclusion:	
  Exposure	
  to	
  leveAracetam	
  or	
  phenytoin	
  with	
  
prior	
  diagnosis	
  of	
  seizure	
  disorder	
  	
  
–  Phenytoin	
  selected	
  because	
  common	
  first-­‐line	
  anA-­‐seizure	
  
treatment,	
  no	
  labeled	
  warning	
  for	
  angioedema	
  acer	
  60	
  yrs	
  
on	
  market,	
  PRR	
  <1	
  for	
  phenytoin	
  and	
  angioedema	
  in	
  FAERS	
  

•  Outcome:	
  diagnosis	
  of	
  angioedema	
  during	
  the	
  Ame	
  at	
  
risk	
  (per	
  protocol	
  and	
  intent-­‐to-­‐treat)	
  

•  Exclusion:	
  <6	
  months	
  conAnuous	
  observaAon	
  prior	
  to	
  
exposure,	
  previous	
  dx	
  of	
  angioedema	
  



Study	
  Overview	
  

•  PS-­‐matched	
  treatment	
  and	
  comparator	
  cohorts	
  
using	
  variable	
  raAo	
  matching	
  

•  Cox	
  proporAonal	
  hazard	
  models	
  to	
  assess	
  HRs	
  
•  To	
  idenAfy	
  residual	
  bias,	
  calculated	
  HRs	
  for	
  100	
  
negaAve	
  controls	
  in	
  order	
  to	
  compute	
  calibrated	
  p-­‐
values	
  for	
  angioedema	
  in	
  each	
  dataset	
  

•  Performed	
  meta-­‐analysis	
  if	
  low	
  heterogeneity	
  
between	
  databases	
  (I2<.25)	
  and	
  min	
  residual	
  bias	
  

•  Set	
  a	
  nominal	
  type	
  1	
  error	
  rate	
  of	
  5%	
  without	
  
adjusAng	
  for	
  mulAple	
  tesAng	
  



Study	
  Announced	
  

•  Once	
  protocol	
  was	
  completed	
  and	
  the	
  code	
  tested,	
  
study	
  was	
  announced	
  on	
  forums	
  

•  50	
  viewed	
  protocol,	
  25	
  viewed	
  the	
  code,	
  and	
  7	
  sites	
  
ran	
  the	
  code	
  on	
  10	
  databases	
  (5	
  claims	
  /	
  5	
  EHR)	
  	
  



Cohorts	
  

•  Per	
  protocol:	
  59,367	
  leveAracetam	
  users	
  
matched	
  with	
  74,550	
  phenytoin	
  users	
  
– cumulaAve	
  follow-­‐up	
  of	
  11,199,152	
  and	
  
10,597,206	
  days	
  respecAvely	
  

•  Intent	
  to	
  treat:	
  75,056	
  leveAracetam	
  users	
  
matched	
  with	
  95,598	
  phenytoin	
  users	
  
– cumulaAve	
  observaAon	
  periods	
  of	
  80,164,173	
  and	
  
96,182,651	
  days	
  respecAvely	
  	
  



Per	
  Protocol	
  Results	
  





Intent	
  to	
  Treat	
  Results	
  





Summary	
  

•  No	
  evidence	
  of	
  increased	
  angioedema	
  risk	
  with	
  
leveAracetam	
  use	
  compared	
  with	
  phenytoin	
  
use	
  

•  Results	
  were	
  consistent	
  across	
  datasets	
  
including	
  both	
  claims	
  and	
  EHR	
  data	
  

•  Further	
  analysis	
  of	
  phenytoin	
  angioedema	
  risk	
  
and	
  risk	
  across	
  all	
  anA-­‐epilepAc	
  drugs	
  is	
  
warranted	
  



(Impact	
  Factor	
  4.7)	
  

“Well	
  conducted	
  study	
  with	
  an	
  impressive	
  data	
  material	
  that	
  
you	
  were	
  able	
  to	
  combine	
  these	
  databases.	
  This	
  is	
  an	
  
important	
  contribu0on	
  to	
  improved	
  pharmacovigilance.”	
  

“Using	
  a	
  large	
  internaDonal	
  health	
  care	
  data	
  network,	
  the	
  
authors	
  have	
  measured	
  angioedema	
  risk	
  in	
  paDents	
  exposed	
  to	
  
leveDracetam	
  and	
  compared	
  this	
  to	
  the	
  risk	
  paDents	
  exposed	
  to	
  
phenytoin.	
  The	
  study	
  is	
  focused,	
  appears	
  well	
  designed,	
  and	
  
provides	
  new	
  insight	
  that	
  should	
  be	
  of	
  interest	
  to	
  clinicians	
  
and	
  regulators.”	
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