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All-­‐by-­‐All	
  Incidence	
  

•  Ask	
  a	
  doctor	
  important	
  side	
  effects	
  of	
  a	
  drug	
  
•  Then	
  ask	
  the	
  incidence	
  of	
  that	
  side	
  effect	
  
– Many	
  side	
  effects	
  are	
  well	
  known,	
  but	
  most	
  
clinicians	
  have	
  no	
  idea	
  of	
  the	
  incidence	
  

– The	
  evidence	
  is	
  sparse	
  
•  Start	
  simple	
  
– CharacterizaGon	
  =	
  non-­‐causal	
  rates	
  
– Tally	
  how	
  oIen	
  condiGons	
  occur	
  in	
  drug	
  therapy	
  



Why	
  start	
  simple?	
  

•  If	
  incidence	
  is	
  low,	
  then	
  I	
  am	
  set	
  
•  If	
  incidence	
  is	
  high,	
  then	
  need	
  to	
  look	
  out	
  for	
  it	
  
even	
  if	
  not	
  caused	
  by	
  drug	
  

•  Feasible	
  to	
  execute	
  all-­‐by-­‐all	
  
•  Fewer	
  assumpGons	
  
•  More	
  complicated	
  than	
  it	
  looks,	
  so	
  need	
  to	
  get	
  
this	
  one	
  right	
  first	
  

“When	
  I	
  start	
  this	
  drug,	
  what	
  is	
  the	
  chance	
  that	
  I’ll	
  
experience	
  a	
  condiGon	
  in	
  the	
  next	
  year?”	
  



DissecGng	
  the	
  anatomy	
  of	
  incidence	
  

Person	
  
Gmeline	
  

Cohort	
  
entry	
  

Time-­‐at-­‐risk	
  

Outcome	
  
occurrence	
  

Incidence	
  metrics:	
  

#	
  persons	
  in	
  the	
  target	
  cohort	
  who	
  have	
  new	
  
outcome	
  occurrence	
  during	
  the	
  Gme-­‐at-­‐risk	
  

#	
  persons	
  in	
  the	
  target	
  cohort	
  with	
  Gme-­‐at-­‐risk*	
  

#	
  persons	
  in	
  the	
  target	
  cohort	
  who	
  have	
  new	
  
outcome	
  occurrence	
  during	
  the	
  Gme-­‐at-­‐risk	
  

person-­‐Gme	
  at-­‐risk	
  for	
  persons	
  in	
  the	
  target	
  
cohort	
  with	
  Gme-­‐at-­‐risk*	
  

Cohort	
  
exit	
  

ObservaGon	
  
period	
  end	
  

ObservaGon	
  
period	
  start	
  

Incidence	
  proporGon	
  =	
  

Incidence	
  rate	
  =	
  



Incidence	
  
we	
  observe:	
  
net	
  rate	
  of	
  
stroke	
  on	
  
warfarin	
  

Baseline	
  
risk	
  of	
  
stroke	
  
off	
  

warfarin	
  

Warfarin	
  
causing	
  

hemorrhage	
   Warfarin	
  
aver2ng	
  
emboli	
   AOributable	
  

effect	
  of	
  
warfarin	
  

Let	
  target	
  cohort	
  be	
  new	
  users	
  of	
  
warfarin	
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Incidence	
  rates	
  do	
  not	
  tell	
  causal	
  effect	
  
(aYributable	
  risk	
  or	
  benefit)	
  

Incidence	
  
on	
  warfarin	
  

Incidence	
  
on	
  aspirin	
  

Benefit	
  of	
  
warfarin	
  

Benefit	
  of	
  
aspirin	
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Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  How	
  should	
  the	
  target	
  cohort	
  be	
  defined?	
  
•  How	
  should	
  the	
  outcome	
  be	
  defined?	
  
•  How	
  should	
  the	
  Gme-­‐at-­‐risk	
  be	
  defined?	
  
•  How	
  to	
  account	
  for	
  paGents	
  with	
  incomplete	
  Gme-­‐
at-­‐risk?	
  

•  Which	
  staGsGcal	
  metrics	
  should	
  be	
  reported?	
  
•  Which	
  data	
  should	
  be	
  used?	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  How	
  should	
  the	
  target	
  cohort	
  be	
  defined?	
  
–  For	
  a	
  cohort	
  of	
  ‘new	
  users	
  of	
  a	
  drug’,	
  cohort	
  entry	
  can	
  be	
  
defined	
  as	
  the	
  date	
  of	
  first	
  exposure	
  
•  Should	
  other	
  inclusion	
  criteria	
  be	
  imposed,	
  such	
  as	
  requiring	
  prior	
  
diagnosis	
  of	
  labeled	
  indicaGon?	
  	
  How	
  do	
  these	
  criteria	
  impact	
  the	
  
generalizability	
  of	
  this	
  esGmate	
  to	
  the	
  target	
  populaGon?	
  

– What	
  minimum	
  lookback	
  period	
  is	
  required	
  to	
  ensure	
  ‘new	
  
user’?	
  	
  	
  
•  Shorter	
  period	
  provides	
  larger	
  (and	
  more	
  generalizable)	
  sample	
  to	
  
yield	
  more	
  precise	
  esGmate	
  

•  Longer	
  period	
  provides	
  greater	
  confidence	
  that	
  paGent	
  is	
  truly	
  
‘newly	
  exposed’	
  and	
  provides	
  longer	
  prior	
  history	
  to	
  ensure	
  
outcome	
  is	
  incident	
  occurrence	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  How	
  should	
  the	
  outcome	
  be	
  defined?	
  
–  AlternaGve	
  phenotype	
  definiGons	
  oIen	
  represent	
  
different	
  sensiGvity/specificity	
  tradeoffs,	
  though	
  those	
  
operaGng	
  characterisGcs	
  are	
  commonly	
  unknown	
  at	
  the	
  
Gme	
  of	
  choosing	
  the	
  definiGon	
  

–  ‘First	
  diagnosis’	
  may	
  be	
  more	
  sensiGve	
  but	
  less	
  specific	
  
than	
  ‘first	
  diagnosis	
  with	
  hospitalizaGon’	
  

–  Outcome	
  cohort	
  can	
  include	
  ‘first	
  ever	
  occurrence’	
  vs.	
  
‘first	
  occurrence	
  post-­‐exposure’	
  vs.	
  ‘all	
  occurrences’	
  

–  Phenotype	
  evaluaGon	
  diagnosGcs	
  required	
  to	
  quanGfy	
  
potenGal	
  measurement	
  error	
  and	
  calibrate	
  incidence	
  
esGmates	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  How	
  should	
  the	
  2me-­‐at-­‐risk	
  be	
  defined?	
  

Person	
  
Gmeline	
  

Cohort	
  
entry	
  

1	
  day	
  to	
  30	
  day	
  
aIer	
  cohort	
  start	
  

Outcome	
  
occurrence	
  

Cohort	
  
exit	
  

ObservaGon	
  
period	
  end	
  

ObservaGon	
  
period	
  start	
  

Time-­‐at-­‐risk	
  

1	
  day	
  to	
  365	
  day	
  aIer	
  cohort	
  start	
  

‘on	
  treatment’:	
  	
  cohort	
  start	
  through	
  cohort	
  end	
  

‘intent-­‐to-­‐treat’:	
  	
  cohort	
  start	
  through	
  observaGon	
  period	
  end	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  How	
  to	
  account	
  for	
  pa2ents	
  with	
  incomplete	
  2me-­‐at-­‐risk?	
  

–  Include	
  persons	
  with	
  incomplete	
  follow-­‐up	
  Gme	
  
•  Assumes	
  unobserved	
  Gme	
  did	
  not	
  have	
  events	
  
•  Lower	
  bound	
  of	
  true	
  incidence	
  esGmate	
  
	
  	
  	
  	
  	
  	
  	
  	
  =	
  #observed_events	
  /	
  (#observed_events	
  +	
  #missed_events)	
  
•  Worsens	
  with	
  increased	
  censoring	
  or	
  more	
  events	
  in	
  censored	
  pts	
  

–  Include	
  only	
  persons	
  with	
  full	
  Gme-­‐at-­‐risk	
  
•  Usually	
  higher	
  than	
  true	
  incidence	
  esGmate	
  (if	
  rate	
  is	
  uniform)	
  
	
  	
  	
  	
  	
  	
  	
  	
  ≈	
  #observed_events	
  /	
  (#observed_events	
  –	
  #missed_events)	
  
•  Worsens	
  with	
  increased	
  censoring	
  (also	
  smaller	
  sample	
  size)	
  
•  Can	
  flip	
  if	
  high	
  rate	
  of	
  events	
  in	
  censored	
  period	
  

Person	
  
Gmeline	
  

Cohort	
  entry	
  

Outcome	
  
Occurrence?	
  

ObservaGon	
  
period	
  end	
  

ObservaGon	
  
period	
  start	
  

Time-­‐at-­‐risk	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  Which	
  sta2s2cal	
  metrics	
  should	
  be	
  reported?	
  
–  Incidence	
  proporGon	
  requires	
  a	
  defined	
  Gme-­‐at-­‐risk	
  
–  Incidence	
  rate	
  allows	
  variable-­‐length	
  Gme-­‐at-­‐risk,	
  but	
  assumes	
  
constant	
  hazard	
  over	
  Gme-­‐at-­‐risk	
  

–  95%	
  confidence	
  intervals	
  commonly	
  reported,	
  but	
  only	
  
represent	
  sampling	
  variability.	
  

–  Within-­‐source	
  systemaGc	
  error	
  and	
  between-­‐source	
  
heterogeneity	
  represent	
  larger	
  sources	
  of	
  uncertainty	
  that	
  are	
  
not	
  adequately	
  quanGfied	
  in	
  current	
  pracGce	
  

–  Characterizing	
  the	
  range	
  of	
  esGmates	
  across	
  network	
  analysis	
  
(e.g.	
  minimum	
  à	
  maximum)	
  may	
  be	
  more	
  reflecGve	
  of	
  
uncertainty	
  than	
  sampling	
  staGsGcs	
  from	
  any	
  given	
  data	
  source	
  



Myriad	
  difficult	
  choices	
  that	
  researchers	
  
have	
  to	
  make	
  to	
  produce	
  a	
  ‘simple	
  answer’	
  

•  Which	
  data	
  should	
  be	
  used?	
  
–  Incidence	
  esGmaGon	
  requires	
  a	
  minimum	
  longitudinal	
  
follow-­‐up	
  for	
  the	
  desired	
  Gme-­‐at-­‐risk	
  

–  Data	
  should	
  be	
  represent	
  paGents	
  that	
  are	
  contained	
  
within	
  the	
  target	
  populaGon	
  of	
  interest	
  (but	
  not	
  
necessarily	
  be	
  a	
  random	
  sample	
  or	
  fully	
  representaGve	
  of	
  
the	
  target	
  populaGon)	
  

–  A	
  network	
  analysis	
  may	
  provide	
  heterogeneity	
  across	
  
paGents,	
  health	
  systems,	
  geographies	
  and	
  represent	
  
different	
  perspecGves	
  and	
  health	
  care	
  process	
  biases	
  



Hierarchy	
  of	
  uncertainty	
  

•  Biology	
  (geneGcs)	
  
–  This	
  is	
  signal	
  that	
  you	
  want	
  to	
  measure,	
  not	
  error	
  

•  Environment	
  (i.e.,	
  its	
  effect	
  on	
  biology)	
  
–  Also	
  signal	
  that	
  you	
  want	
  to	
  measure	
  

•  Health	
  care	
  process	
  bias	
  
–  Measurement	
  error	
  

•  Extract-­‐transfer-­‐load	
  
–  ETL	
  errors,	
  and	
  ETL	
  interpretaGons	
  

•  Sampling	
  error	
  
–  Sampling	
  error	
  goes	
  to	
  zero	
  with	
  sample	
  size	
  

•  Confounding	
  
–  Different	
  confounders	
  in	
  different	
  populaGons	
  



Problems	
  with	
  current	
  pracGce	
  
•  For	
  a	
  majority	
  of	
  incidence	
  quesGons	
  of	
  potenGal	
  interest,	
  

there	
  is	
  no	
  readily	
  accessible	
  evidence	
  available	
  
•  When	
  evidence	
  is	
  idenGfied	
  in	
  the	
  literature,	
  it	
  can	
  be	
  

difficult	
  to	
  interpret:	
  
–  Incidence	
  metric	
  –	
  ambiguity	
  in	
  what’s	
  reported	
  
–  Unspecified	
  Gme-­‐at-­‐risk	
  
–  Generalizability	
  of	
  target	
  populaGon	
  
–  Diversity	
  of	
  phenotype	
  definiGons	
  
–  Different	
  evidence	
  sources	
  (RCT,	
  systemaGc	
  reviews,	
  
observaGonal	
  studies)	
  
•  SystemaGc	
  reviews	
  synthesize	
  results	
  from	
  different	
  metrics/Gme-­‐at-­‐
risk/phenotypes	
  

–  ObservaGonal	
  data	
  have	
  different	
  sources	
  of	
  systemaGc	
  error	
  
that	
  are	
  rarely	
  quanGfied	
  or	
  corrected	
  for	
  



InspiraGon	
  from	
  Woody	
  Allen	
  

Two	
  elderly	
  women	
  are	
  at	
  a	
  Catskill	
  mountain	
  
resort,	
  and	
  one	
  of	
  them	
  says,	
  "Boy,	
  the	
  food	
  at	
  
this	
  place	
  is	
  really	
  terrible."	
  The	
  other	
  one	
  says,	
  
"Yeah,	
  I	
  know;	
  and	
  such	
  small	
  porGons."	
  	
  



How	
  could	
  OHDSI	
  help?	
  
•  Develop	
  a	
  standardized	
  framework	
  for	
  incidence	
  
evidence	
  generaGon	
  and	
  disseminaGon	
  

•  Fill	
  the	
  gaps	
  where	
  there	
  is	
  currently	
  no	
  available	
  
evidence	
  

•  Augment	
  exisGng	
  knowledge	
  with	
  new	
  evidence	
  
systemaGcally	
  generated	
  across	
  the	
  world’s	
  largest	
  
observaGonal	
  data	
  network	
  
–  Demonstrate	
  reliability	
  of	
  current	
  knowledge	
  through	
  
replicaGon	
  

–  Reconcile	
  discordant	
  evidence	
  observed	
  in	
  the	
  literature	
  
through	
  quanGficaGon	
  of	
  uncertainty	
  

–  Apply	
  causal	
  effect	
  esGmates	
  to	
  overall	
  incidence	
  to	
  assess	
  
aYributable	
  risk	
  



“Things	
  we	
  know	
  that	
  we	
  know”	
  
•  What	
  we	
  think	
  we	
  know:	
  	
  
–  ACE	
  inhibitors	
  cause	
  angioedema	
  

•  What	
  we	
  want	
  to	
  know:	
  
–  Clinical	
  characterizaGon:	
  Incidence	
  of	
  angioedema	
  in	
  
paGents	
  exposed	
  to	
  ACE	
  inhibitors	
  

–  PopulaGon-­‐level	
  effect	
  esGmaGon:	
  	
  	
  
•  Safety	
  surveillance:	
  Strength	
  of	
  associaGon	
  with	
  ACE	
  inhibitor	
  vs.	
  
counterfactual	
  

•  ComparaGve	
  effecGveness:	
  	
  Strength	
  of	
  associaGon	
  with	
  ACE	
  
inhibitor,	
  relaGve	
  to	
  alternaGve	
  treatments	
  

•  AYributable	
  risk	
  
–  PaGent-­‐level	
  predicGon:	
  	
  Probability	
  that	
  a	
  paGent	
  will	
  
experience	
  event,	
  given	
  baseline	
  characterisGcs	
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What’s	
  on	
  the	
  product	
  label?	
  

19	
  



What’s	
  the	
  published	
  evidence?	
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Publica2on	
  
Person-­‐
years	
   Events	
  

Incidence	
  (per	
  1000	
  
person-­‐years)	
  

95%	
  CI	
  (Incidence	
  rate	
  
per	
  1000	
  person-­‐years)	
  

Miller	
  Hypertension	
  2008	
   	
  	
  	
  	
  	
  	
  	
  179,088	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  352	
  	
   1.97	
  (1.76-­‐2.17)	
  
Makani	
  Am	
  J	
  Cardiol.	
  2012	
  	
  	
  	
  	
  	
  	
  	
  185,067	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  394	
  	
   3.00	
  (2.80-­‐3.20)	
  
Toh	
  AIM	
  2012	
   	
  	
  	
  	
  	
  	
  	
  753,105	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3,301	
  	
   4.38	
  (4.23-­‐4.53)	
  

ObservaGonal	
  
study	
  in	
  VA	
  
populaGon	
  

Meta-­‐analysis	
  of	
  
randomized	
  
clinical	
  trials	
  

ObservaGonal	
  
study	
  across	
  US	
  
private-­‐payer	
  
claims	
  in	
  SenGnel	
  

Incidence	
  rate	
  interval	
  esGmate	
  
predicated	
  on	
  2	
  assumpGons:	
  
•  Observed	
  data	
  represents	
  a	
  

random	
  sample	
  of	
  a	
  target	
  
populaGon	
  

•  EsGmator	
  in	
  unbiased,	
  so	
  no	
  
systemaGc	
  error	
  



How	
  does	
  it	
  get	
  disGlled	
  to	
  clinicians?	
  

21	
  



What	
  if	
  a	
  standardized	
  incidence	
  esGmaGon	
  was	
  
consistently	
  applied	
  across	
  the	
  OHDSI	
  network?	
  

Time-­‐at-­‐risk	
  

Target	
  cohort	
  
Outcome	
  

Inclusion	
  
criteria	
  

requiring	
  full	
  
Gme-­‐at-­‐risk	
  

Range	
  of	
  incidence	
  proporGons	
  from	
  across	
  8	
  sources	
  
in	
  the	
  OHDSI	
  data	
  network:	
  	
  0.1%	
  -­‐	
  0.8%	
  



How	
  does	
  OHDSI	
  evidence	
  compare	
  
with	
  prior	
  evidence?	
  



ACE	
  inhibitors	
  have	
  many	
  potenGal	
  
side	
  effects	
  listed	
  on	
  the	
  product	
  label	
  

Label	
  listed	
  what	
  appears	
  
to	
  be	
  ‘aYributable’	
  risk	
  but	
  
not	
  absolute	
  risk	
  



How	
  is	
  risk	
  of	
  cough	
  among	
  ACE	
  
inhibitors	
  summarized	
  in	
  UpToDate?	
  



Bangalore	
  AJM	
  2010	
  

What	
  evidence	
  can	
  we	
  find	
  in	
  the	
  
literature?	
  



What	
  if	
  a	
  standardized	
  incidence	
  esGmaGon	
  was	
  
consistently	
  applied	
  across	
  the	
  OHDSI	
  network?	
  

UpToDate	
  range:	
  	
  5%-­‐20%	
  
Meta-­‐analysis	
  esGmate:	
  	
  9.5%	
  -­‐13.4%	
  	
  

OHDSI	
  range:	
  	
  3%-­‐14%	
  



Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  
suicidal	
  thoughts	
  and	
  behavior	
  occur	
  in	
  a	
  given	
  
Gme	
  horizon?	
  



Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  
suicidal	
  thoughts	
  and	
  behavior	
  occur	
  in	
  a	
  given	
  
Gme	
  horizon?	
  



Amongst	
  new	
  users	
  of	
  
sertraline,	
  how	
  oIen	
  does	
  
suicidal	
  thoughts	
  and	
  
behavior	
  occur	
  in	
  a	
  given	
  
Gme	
  horizon?	
  
	
  
Table	
  1	
  provides	
  esGmate	
  
of	
  ‘aYributable	
  risk’,	
  but	
  
does	
  not	
  provide	
  baseline	
  
risk	
  



Maybe.	
  Why	
  not	
  measure?	
  



What	
  if	
  a	
  standardized	
  incidence	
  esGmaGon	
  was	
  
consistently	
  applied	
  across	
  the	
  OHDSI	
  network?	
  

Meta-­‐analysis	
  esGmate:	
  	
  0.38%	
  	
  
(variable-­‐length	
  studies,	
  median	
  8-­‐10	
  wks)	
  

	
  
OHDSI	
  range:	
  	
  0.06%-­‐0.99%	
  	
  

during	
  30	
  days	
  aIer	
  exposure	
  start	
  



EvaluaGng	
  the	
  impact	
  of	
  Gme-­‐at-­‐risk	
  on	
  incidence	
  
esGmaGon	
  

OHDSI	
  range:	
  	
  0.06%-­‐0.99%	
  	
  
during	
  30	
  days	
  aIer	
  exposure	
  start	
  

OHDSI	
  range:	
  0.26%-­‐3.67%	
  
during	
  365	
  days	
  aIer	
  exposure	
  start	
  



Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  
gastrointes2nal	
  bleeding	
  occur	
  in	
  a	
  given	
  Gme	
  
horizon?	
  



UpToDate	
  summary	
  of	
  SSRI	
  risk	
  of	
  GI	
  
bleeding	
  
Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  
gastrointes2nal	
  bleeding	
  occur	
  in	
  a	
  given	
  Gme	
  
horizon?	
  This	
  gives	
  only	
  OR.	
  



What	
  if	
  a	
  standardized	
  incidence	
  esGmaGon	
  was	
  
consistently	
  applied	
  across	
  the	
  OHDSI	
  network?	
  

OHDSI	
  range:	
  	
  0.19%-­‐2.33%	
  	
  
during	
  365	
  days	
  aIer	
  exposure	
  start	
  

With	
  outcome	
  =	
  diagnosis	
  +	
  hospitalizaGon	
  



OHDSI	
  range:	
  	
  0.19%-­‐2.33%	
  	
  
during	
  365	
  days	
  aIer	
  exposure	
  start	
  

With	
  outcome	
  =	
  diagnosis	
  +	
  hospitalizaGon	
  

OHDSI	
  range:	
  	
  0.29%-­‐5.54%	
  	
  
during	
  365	
  days	
  aIer	
  exposure	
  start	
  

With	
  outcome	
  =	
  diagnosis	
  

EvaluaGng	
  the	
  impact	
  of	
  outcome	
  definiGon	
  on	
  
incidence	
  esGmaGon	
  



Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  
sexual	
  dysfunc2on	
  occur	
  in	
  a	
  given	
  Gme	
  horizon?	
  
	
  
According	
  to	
  the	
  product	
  label,	
  probably	
  higher	
  
than	
  what	
  is	
  actually	
  reported…	
  



Amongst	
  new	
  users	
  of	
  sertraline,	
  how	
  oIen	
  does	
  sexual	
  
dysfunc2on	
  occur	
  in	
  a	
  given	
  Gme	
  horizon?	
  
	
  
According	
  to	
  UpToDate,	
  anywhere	
  between	
  ‘1	
  in	
  7’	
  to	
  ‘6	
  in	
  7’	
  

UpToDate:	
  



What	
  if	
  a	
  standardized	
  incidence	
  esGmaGon	
  was	
  
consistently	
  applied	
  across	
  the	
  OHDSI	
  network?	
  

OHDSI	
  range:	
  only	
  0.04%-­‐1.17%	
  	
  
during	
  365	
  days	
  aIer	
  exposure	
  start	
  

	
  
Consistent	
  (and	
  likely	
  inaccurate)	
  

esGmate	
  potenGally	
  due	
  to	
  common	
  bias	
  
of	
  measurement	
  error	
  across	
  sources	
  



Large-­‐scale	
  incidence	
  esGmaGon	
  

•  We	
  have	
  developed	
  a	
  standard	
  framework	
  for	
  
clinical	
  characterizaGon	
  of	
  outcome	
  incidence	
  	
  

•  We	
  demonstrated	
  its	
  reliability	
  across	
  several	
  
examples	
  
– But	
  also	
  highlighted	
  that	
  (as	
  with	
  all	
  observaGonal	
  
studies)	
  we	
  cannot	
  assure	
  reliable	
  results	
  for	
  all	
  
drugs	
  and	
  outcomes	
  



Caveats	
  to	
  All-­‐by-­‐All	
  Incidence	
  

•  Why	
  might	
  rate	
  be	
  high	
  
–  (Recall	
  that	
  indicaGons	
  reduced	
  b/c	
  first	
  
occurrence	
  is	
  aIer	
  exposure)	
  

– High	
  in	
  the	
  underlying	
  populaGon	
  
–  IndicaGon	
  is	
  a	
  risk	
  
– Things	
  associated	
  with	
  indicaGon	
  
– Reversed	
  Gming	
  (Drug	
  -­‐>	
  IndicaGon)	
  
– Or	
  could	
  be	
  causal	
  (aYributable	
  risk)	
  

•  But	
  if	
  rate	
  is	
  low	
  and	
  side	
  effect	
  is	
  not	
  serious,	
  
then	
  side	
  effect	
  may	
  not	
  be	
  important	
  



Caveats	
  to	
  All-­‐by-­‐All	
  Incidence	
  

•  Current	
  version	
  based	
  on	
  billing	
  codes	
  
– Only	
  get	
  side	
  effects	
  reported	
  and	
  worthy	
  of	
  
billing	
  

•  Not	
  good	
  for	
  discovering	
  side	
  effects	
  
– SimvastaGn’s	
  first	
  1000	
  are	
  less	
  interesGng	
  
(probably	
  associated	
  with	
  indicaGon)	
  

– But	
  those	
  known	
  to	
  be	
  side	
  effects	
  (e.g.,	
  from	
  
product	
  label)	
  match	
  the	
  (sparse)	
  literature	
  rates	
  
extremely	
  well	
  



All-­‐by-­‐All	
  incidence	
  

•  I	
  will	
  probably	
  use	
  it	
  frequently	
  for	
  personal	
  
quesGons,	
  keeping	
  caveats	
  in	
  mind	
  



Demo	
  



ObservaGons	
  
•  Uncertainty	
  assessment	
  

–  The	
  lynchpin	
  of	
  reproducibility	
  and	
  honest	
  evidence	
  
–  Not	
  just	
  sampling	
  variaGon;	
  Gme	
  to	
  stop	
  pretending	
  

•  “Just	
  an	
  observaGonal	
  study”	
  
•  At	
  least	
  get	
  upper	
  limit	
  

–  Exploit	
  the	
  network	
  to	
  learn	
  about	
  uncertainty	
  
•  (Although	
  some	
  bias	
  is	
  replicated	
  across	
  sites)	
  

–  Learn	
  to	
  model	
  full	
  uncertainty	
  
•  Future	
  steps	
  

–  Target	
  populaGons,	
  restricted	
  to	
  treatments	
  within	
  specific	
  
indicaGons?	
  

–  Incidence	
  risk	
  straGficaGon	
  (e.g.	
  age/gender)	
  
–  When	
  do	
  you	
  transiGon	
  from	
  clinical	
  characterizaGon	
  to	
  paGent-­‐
level	
  predicGon?	
  (think	
  about	
  this	
  when	
  you	
  see	
  Jenna’s	
  talk)	
  



We	
  need	
  you!	
  
•  We	
  have	
  shown	
  proof-­‐of-­‐concept	
  
•  But	
  this	
  will	
  only	
  work	
  if	
  everyone	
  contributes	
  
•  How	
  can	
  you	
  help?	
  
–  If	
  you	
  have	
  data,	
  	
  run	
  the	
  “all-­‐by-­‐all”	
  incidence	
  analysis	
  
and	
  share	
  your	
  results,	
  which	
  will	
  be	
  compiled	
  into	
  the	
  
open-­‐source	
  evidence	
  repository	
  
•  The	
  more	
  databases	
  we	
  get,	
  the	
  more	
  honest	
  we	
  think	
  our	
  range	
  
of	
  esGmates	
  will	
  become	
  

–  If	
  you	
  are	
  a	
  methods	
  researcher,	
  use	
  the	
  open-­‐source	
  
evidence	
  repository	
  to	
  develop	
  new	
  models	
  for	
  esGmaGng	
  
credible	
  uncertainty	
  ranges	
  

–  If	
  you	
  are	
  an	
  open-­‐source	
  developer,	
  build	
  a	
  beYer	
  user	
  
interface	
  to	
  share	
  this	
  evidence	
  more	
  broadly	
  with	
  all	
  
stakeholders,	
  including	
  providers	
  and	
  paGents	
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