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Today’s	
  Agenda	
  

Time	
   	
  	
   	
  	
  
8:00am-­‐9:00am	
   Welcome,	
  get	
  seQled,	
  get	
  laptops	
  ready	
   	
  	
  
9:00am-­‐10:00am	
   Presenta7on:	
  Overview	
  of	
  the	
  new-­‐user	
  cohort	
  method	
  

design,	
  large	
  scale	
  propensity	
  scores	
  and	
  outcome	
  models	
  
Patrick	
  Ryan	
  

10:00am-­‐11:00am	
   Exercise:	
  Dissect	
  a	
  published	
  cohort	
  study	
   Christophe	
  
Lambert	
  

11:00am-­‐11:15am	
   Break	
   	
  	
  
11:15am-­‐12:30pm	
   Presenta7on:	
  	
  Walkthrough	
  of	
  implemen7ng	
  a	
  cohort	
  

study	
  using	
  OHDSI	
  tools	
  
Patrick	
  Ryan,	
  	
  
Mar7jn	
  Schuemie	
  

12:30pm-­‐1:30pm	
   Lunch	
   	
  	
  
1:30pm-­‐2:30pm	
   Deep	
  dive	
  into	
  cohort	
  study	
  design,	
  using	
  ATLAS	
  

-­‐  Learn	
  to	
  create	
  cohort	
  defini7ons	
  for	
  treatment	
  
cohort,	
  comparator	
  group,	
  and	
  outcome	
  

-­‐  Review	
  study	
  design	
  decisions	
  required	
  within	
  
CohortMethod	
  R	
  package	
  

Patrick	
  Ryan	
  

2:30pm-­‐3:15pm	
   Review	
  of	
  R	
  code	
  generated	
  by	
  ATLAS	
   Mar7jn	
  Schuemie	
  
3:15pm-­‐3:30pm	
   Break	
   	
  	
  
3:30pm-­‐4:30pm	
   Exercise:	
  	
  Collaborate	
  on	
  the	
  design	
  of	
  a	
  prespecified	
  study	
  	
   Marc	
  Suchard	
  
4:30pm-­‐5:00pm	
   Team	
  progress	
  reports	
  and	
  wrap	
  up	
   Marc	
  Suchard	
  



Overview	
  of	
  the	
  new-­‐user	
  
cohort	
  method	
  design,	
  large	
  
scale	
  propensity	
  scores	
  and	
  

outcome	
  models	
  



OHDSI’s	
  mission	
  

To	
  improve	
  health,	
  by	
  empowering	
  a	
  community	
  
to	
  collabora7vely	
  generate	
  the	
  evidence	
  that	
  
promotes	
  beQer	
  health	
  decisions	
  and	
  beQer	
  

care.	
  



What	
  evidence	
  does	
  OHDSI	
  seek	
  to	
  
generate	
  from	
  observa7onal	
  data?	
  

•  Clinical	
  characteriza7on	
  
–  Natural	
  history:	
  Who	
  are	
  the	
  pa7ents	
  who	
  have	
  diabetes?	
  	
  Among	
  

those	
  pa7ents,	
  who	
  takes	
  meZormin?	
  
–  Quality	
  improvement:	
  	
  what	
  propor7on	
  of	
  pa7ents	
  with	
  diabetes	
  

experience	
  disease-­‐related	
  complica7ons?	
  

•  Popula7on-­‐level	
  es7ma7on	
  
–  Safety	
  surveillance:	
  	
  Does	
  meZormin	
  cause	
  lac7c	
  acidosis?	
  
–  ComparaBve	
  effecBveness:	
  	
  Does	
  meZormin	
  cause	
  lac7c	
  acidosis	
  

more	
  than	
  glyburide?	
  

•  Pa7ent-­‐level	
  predic7on	
  
–  Precision	
  medicine:	
  Given	
  everything	
  you	
  know	
  about	
  me	
  and	
  my	
  

medical	
  history,	
  if	
  I	
  start	
  taking	
  meZormin,	
  what	
  is	
  the	
  chance	
  that	
  I	
  
am	
  going	
  to	
  have	
  lac7c	
  acidosis	
  in	
  the	
  next	
  year?	
  	
  

–  Disease	
  intercepBon:	
  	
  Given	
  everything	
  you	
  know	
  about	
  me,	
  what	
  is	
  
the	
  chance	
  I	
  will	
  develop	
  diabetes?	
  



What	
  is	
  OHDSI’s	
  strategy	
  to	
  deliver	
  
reliable	
  evidence?	
  

•  Methodological	
  research	
  
–  Develop	
  new	
  approaches	
  to	
  observa7onal	
  data	
  analysis	
  
–  Evaluate	
  the	
  performance	
  of	
  new	
  and	
  exis7ng	
  methods	
  
–  Establish	
  empirically-­‐based	
  scien7fic	
  best	
  prac7ces	
  

•  Open-­‐source	
  analyBcs	
  development	
  
–  Design	
  tools	
  for	
  data	
  transforma7on	
  and	
  standardiza7on	
  
–  Implement	
  sta7s7cal	
  methods	
  for	
  large-­‐scale	
  analy7cs	
  
–  Build	
  interac7ve	
  visualiza7on	
  for	
  evidence	
  explora7on	
  

•  Clinical	
  evidence	
  generaBon	
  	
  
–  Iden7fy	
  clinically-­‐relevant	
  ques7ons	
  that	
  require	
  real-­‐world	
  evidence	
  
–  Execute	
  research	
  studies	
  by	
  applying	
  scien7fic	
  best	
  prac7ces	
  through	
  

open-­‐source	
  tools	
  across	
  the	
  OHDSI	
  interna7onal	
  data	
  network	
  
–  Promote	
  open-­‐science	
  strategies	
  for	
  transparent	
  study	
  design	
  and	
  

evidence	
  dissemina7on	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

Open-­‐source	
  knowledgebase	
  
(LAERTES)	
  

Open-­‐source	
  front-­‐end	
  web	
  
applica7ons	
  (ATLAS)	
  

Open-­‐source	
  back-­‐end	
  
sta7s7cal	
  packages	
  	
  
(R	
  Methods	
  Library)	
  

How	
  OHDSI	
  is	
  trying	
  to	
  help:	
  

OHDSI	
  network	
  studies	
  	
  

OHDSI	
  community	
  
1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  pop	
  culture	
  mash-­‐up	
  to	
  explain	
  
counterfactual	
  reasoning…	
  



Counterfactual	
  reasoning	
  for	
  one	
  person	
  

Decision	
  

Person	
  Time	
  

0	
  Baseline:	
  
Period	
  to	
  sa7sfy	
  
inclusion	
  criteria	
  

Follow-­‐up:	
  
Period	
  to	
  observe	
  

outcomes	
  



Counterfactual	
  reasoning	
  for	
  a	
  popula7on	
  

Cohort	
  summary	
  

Outcome	
  summary	
  



Alas,	
  we	
  don’t	
  have	
  a	
  Delorean…	
  

•  What	
  is	
  our	
  next	
  best	
  approxima7on?	
  

•  Instead	
  of	
  studying	
  the	
  same	
  popula7on	
  
under	
  both	
  decision	
  op7ons,	
  let’s	
  define	
  a	
  
larger	
  popula7on	
  and	
  randomly	
  assign	
  one	
  
treatment	
  to	
  each	
  person,	
  then	
  compare	
  
outcomes	
  between	
  the	
  two	
  cohorts…	
  	
  	
  



Randomized	
  treatment	
  assignment	
  to	
  
approximate	
  counterfactual	
  outcomes	
  

Assigned	
  

Unobserved	
  

Assigned	
  

Unobserved	
  

Assigned	
  

Unobserved	
  

Unobserved	
  

Assigned	
  

Unobserved	
  

Assigned	
  

Unobserved	
  

Assigned	
  



•  Randomiza7on	
  allows	
  for	
  assump7on	
  that	
  persons	
  
assigned	
  to	
  target	
  cohort	
  are	
  exchangeable	
  at	
  baseline	
  
with	
  persons	
  assigned	
  to	
  comparator	
  cohort	
  

Outcome	
  summary	
  

Cohort	
  summary	
  



Alas,	
  we	
  can’t	
  randomize…	
  

•  What	
  is	
  our	
  next,	
  next	
  best	
  approxima7on?	
  

•  Define	
  a	
  larger	
  popula7on,	
  observe	
  the	
  
treatment	
  choices	
  that	
  were	
  made,	
  then	
  
compare	
  outcomes:	
  
– Between	
  persons	
  who	
  made	
  different	
  choices	
  
(compara7ve	
  cohort	
  design)	
  

OR	
  
– Within	
  persons	
  during	
  7me	
  periods	
  with	
  different	
  
exposure	
  status	
  (self-­‐controlled	
  designs)	
  



How	
  does	
  Epidemiology	
  define	
  a	
  
compara7ve	
  cohort	
  study?	
  

…it	
  depends	
  on	
  what	
  Epidemiology	
  textbook	
  you	
  read…	
  
“In	
  a	
  retrospec7ve	
  cohort	
  study…the	
  inves7gator	
  iden7fied	
  the	
  cohort	
  of	
  
individuals	
  based	
  on	
  their	
  characteris7cs	
  in	
  the	
  past	
  and	
  then	
  reconstructs	
  
their	
  subsequent	
  disease	
  experience	
  up	
  to	
  some	
  defined	
  point	
  in	
  the	
  most	
  
recent	
  past	
  or	
  up	
  to	
  the	
  present	
  7me”	
  	
  	
  

	
  -­‐-­‐Kelsey	
  et	
  al,	
  Methods	
  in	
  Observa7onal	
  Epidemiology,	
  1996	
  
“In	
  a	
  cohort	
  study,	
  a	
  group	
  of	
  people	
  (a	
  cohort)	
  is	
  assembled,	
  none	
  of	
  whom	
  
has	
  experienced	
  the	
  outcome	
  of	
  interest,	
  but	
  all	
  of	
  whom	
  could	
  experience	
  it…
On	
  entry	
  to	
  the	
  study,	
  people	
  in	
  the	
  cohort	
  are	
  classified	
  according	
  to	
  those	
  
characteris7cs	
  (possible	
  risk	
  factors)	
  that	
  might	
  be	
  related	
  to	
  outcome.	
  	
  These	
  
people	
  are	
  then	
  observed	
  over	
  7me	
  to	
  see	
  which	
  of	
  them	
  experience	
  the	
  
outcome.”	
  	
  	
  

	
  -­‐-­‐Fletcher,	
  Fletcher	
  and	
  Wagner,	
  Clincal	
  Epidemiology	
  –	
  The	
  
Essen7als,	
  1996	
  

“In	
  the	
  cohort	
  study’s	
  most	
  representa7ve	
  format,	
  a	
  defined	
  popula7on	
  is	
  
iden7fied.	
  	
  Its	
  subjects	
  are	
  classified	
  according	
  to	
  exposure	
  status,	
  and	
  the	
  
incidence	
  of	
  the	
  disease	
  (or	
  any	
  other	
  health	
  outcome	
  of	
  interest)	
  is	
  
ascertained	
  and	
  compared	
  across	
  exposure	
  categories.”	
  	
  	
  

	
  -­‐-­‐Szklo	
  and	
  Nieto,	
  Epidemiology:	
  Beyond	
  the	
  Basics,	
  2007	
  

“In	
  the	
  paradigma7c	
  cohort	
  study,	
  the	
  inves7gator	
  defines	
  two	
  or	
  more	
  groups	
  
of	
  people	
  that	
  are	
  free	
  of	
  disease	
  and	
  that	
  differ	
  according	
  to	
  the	
  extent	
  of	
  
their	
  exposure	
  to	
  a	
  poten7al	
  cause	
  of	
  disease.	
  	
  These	
  groups	
  are	
  referred	
  to	
  as	
  
the	
  study	
  cohorts.	
  	
  When	
  two	
  groups	
  are	
  studies,	
  one	
  is	
  usually	
  though	
  of	
  as	
  
the	
  exposed	
  or	
  index	
  cohort	
  –	
  those	
  individuals	
  who	
  have	
  experienced	
  the	
  
puta7ve	
  causal	
  event	
  or	
  condi7on	
  –	
  and	
  the	
  other	
  is	
  then	
  thought	
  of	
  as	
  the	
  
unexposed	
  or	
  reference	
  cohort.”	
  	
  	
  

	
  -­‐-­‐Rothman,	
  Modern	
  Epidemiology,	
  2008	
  

“Cohort	
  studies	
  are	
  studies	
  that	
  iden7fy	
  subsets	
  of	
  a	
  defined	
  popula7on	
  and	
  
follow	
  them	
  over	
  7me,	
  looking	
  for	
  differences	
  in	
  their	
  outcome.	
  	
  Cohort	
  
studies	
  generally	
  compare	
  exposed	
  pa7ents	
  to	
  unexposed	
  pa7ents,	
  although	
  
they	
  can	
  also	
  be	
  used	
  to	
  compare	
  one	
  exposure	
  to	
  another.”	
  	
  	
  

	
  -­‐-­‐Strom,	
  Pharmacoepidemiology,	
  2005	
  



An	
  observa7onal	
  compara7ve	
  cohort	
  design	
  to	
  
approximate	
  counterfactual	
  outcomes	
  	
  

Observed	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Observed	
  

Observed	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Unobserved	
  

Observed	
  

Unobserved	
  

Observed	
  



Outcome	
  summary	
  

Cohort	
  summary	
  

•  Exchangeability	
  assump7on	
  may	
  be	
  violated	
  if	
  there	
  is	
  
reason	
  for	
  treatment	
  choice...and	
  there	
  omen	
  is	
  



Propensity	
  score	
  introduc7on	
  

•  e(x)	
  =	
  Pr(Z=1|x)	
  
–  Z	
  is	
  treatment	
  assignment	
  
–  x	
  is	
  a	
  set	
  of	
  all	
  covariates	
  at	
  the	
  7me	
  of	
  treatment	
  
assignment	
  

•  Propensity	
  score	
  =	
  probability	
  of	
  belonging	
  to	
  the	
  
target	
  cohort	
  vs.	
  the	
  comparator	
  cohort,	
  given	
  the	
  
baseline	
  covariates	
  

•  Propensity	
  score	
  can	
  be	
  used	
  as	
  a	
  ‘balancing	
  score’:	
  if	
  
the	
  two	
  cohorts	
  have	
  similar	
  propensity	
  score	
  
distribu7on,	
  then	
  the	
  distribu7on	
  of	
  covariates	
  should	
  	
  
be	
  the	
  similar	
  (need	
  to	
  perform	
  diagnos7c	
  to	
  check)	
  

Rubin	
  Biometrika	
  1983	
  



Intui7on	
  around	
  propensity	
  score	
  
balance	
  

Schneeweiss.	
  PDS	
  2011	
  



“Five	
  reasons	
  to	
  use	
  propensity	
  score	
  
in	
  pharmacoepidemiology”	
  

•  Theore7cal	
  advantages	
  
–  Confounding	
  by	
  indica7on	
  is	
  the	
  primary	
  threat	
  to	
  validity,	
  PS	
  focuses	
  

directly	
  on	
  indica7ons	
  for	
  use	
  and	
  non-­‐use	
  of	
  drug	
  under	
  study	
  
•  Value	
  of	
  propensity	
  scores	
  for	
  matching	
  or	
  trimming	
  the	
  popula7on	
  

–  Eliminate	
  ‘uncomparable’	
  controls	
  without	
  assump7ons	
  of	
  linear	
  
rela7onship	
  between	
  PS	
  and	
  outcome	
  

•  Improved	
  es7ma7on	
  with	
  few	
  outcomes	
  
–  PS	
  allows	
  matching	
  on	
  one	
  scalar	
  value	
  rather	
  than	
  needing	
  degrees	
  of	
  

freedom	
  for	
  all	
  covariates	
  
•  Propensity	
  score	
  by	
  treatment	
  interac7ons	
  

–  PS	
  enables	
  explora7on	
  of	
  pa7ent-­‐level	
  heterogeneity	
  in	
  response	
  
•  Propensity	
  score	
  calibra7on	
  to	
  correct	
  for	
  measurement	
  error	
  

Glynn	
  et	
  al,	
  BCPT	
  2006	
  



Methods	
  for	
  confounding	
  adjustment	
  
using	
  a	
  propensity	
  score	
  

Garbe	
  et	
  al,	
  Eur	
  J	
  Clin	
  Pharmacol	
  2013,	
  hQp://www.ncbi.nlm.nih.gov/pubmed/22763756	
  

Fully	
  implemented	
  in	
  OHDSI	
  
CohortMethod	
  R	
  package	
  

Not	
  generally	
  recommended	
  



Matching	
  as	
  a	
  strategy	
  to	
  adjust	
  for	
  baseline	
  
covariate	
  imbalance	
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Cohort	
  summary	
  



Stra7fica7on	
  as	
  a	
  strategy	
  to	
  adjust	
  for	
  baseline	
  
covariate	
  imbalance	
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Conclusion:	
  	
  The	
  new	
  user	
  cohort	
  method	
  can	
  contribute	
  useful	
  
informa7on	
  toward	
  a	
  risk	
  iden7fica7on	
  system,	
  but	
  should	
  not	
  be	
  
considered	
  defini7ve	
  evidence	
  given	
  the	
  degree	
  of	
  error	
  observed	
  within	
  
effect	
  es7mates.	
  
Careful	
  considera7on	
  of	
  the	
  comparator	
  selec7on	
  and	
  appropriate	
  
calibra7on	
  of	
  the	
  effect	
  es7mates	
  is	
  required	
  in	
  order	
  to	
  properly	
  interpret	
  
findings.	
  



OHDSI’s	
  defini7on	
  of	
  ‘cohort’	
  

Cohort	
  =	
  a	
  set	
  of	
  persons	
  who	
  sa7sfy	
  one	
  or	
  
more	
  inclusion	
  criteria	
  for	
  a	
  dura7on	
  of	
  7me	
  

Objec7ve	
  consequences	
  based	
  on	
  this	
  cohort	
  defini7on:	
  
•  One	
  person	
  may	
  belong	
  to	
  mul7ple	
  cohorts	
  
•  One	
  person	
  may	
  belong	
  to	
  the	
  same	
  cohort	
  at	
  mul7ple	
  different	
  7me	
  

periods	
  
•  One	
  person	
  may	
  not	
  belong	
  to	
  the	
  same	
  cohort	
  mul7ple	
  7mes	
  during	
  

the	
  same	
  period	
  of	
  7me	
  
•  One	
  cohort	
  may	
  have	
  zero	
  or	
  more	
  members	
  
•  A	
  codeset	
  is	
  NOT	
  a	
  cohort…	
  

	
  …logic	
  for	
  how	
  to	
  use	
  the	
  codeset	
  in	
  a	
  criteria	
  is	
  required	
  
	
  



Process	
  flow	
  for	
  formally	
  defining	
  a	
  
cohort	
  in	
  ATLAS	
  

•  Cohort	
  entry	
  criteria	
  
–  Ini7al	
  events	
  

•  Events	
  are	
  recorded	
  7me-­‐stamped	
  observa7ons	
  for	
  the	
  
persons,	
  such	
  as	
  drug	
  exposures,	
  condi7ons,	
  
procedures,	
  measurements	
  and	
  visits.	
  	
  

•  All	
  events	
  have	
  a	
  start	
  date	
  and	
  end	
  date,	
  though	
  some	
  
events	
  may	
  have	
  a	
  start	
  date	
  and	
  end	
  date	
  with	
  the	
  
same	
  value	
  (such	
  as	
  procedures	
  or	
  measurements).	
  

–  Ini7al	
  event	
  inclusion	
  criteria	
  
–  Addi7onal	
  qualifying	
  inclusion	
  criteria	
  	
  

•  The	
  qualifying	
  cohort	
  will	
  be	
  defined	
  as	
  all	
  persons	
  who	
  
have	
  an	
  ini7al	
  event,	
  sa7sfy	
  the	
  ini7al	
  event	
  inclusion	
  
criteria,	
  and	
  fulfill	
  all	
  addi7onal	
  qualifying	
  inclusion	
  
criteria.	
  	
  

•  Each	
  qualifying	
  inclusion	
  criteria	
  will	
  be	
  evaluated	
  to	
  
determine	
  the	
  impact	
  of	
  the	
  criteria	
  on	
  the	
  aQri7on	
  of	
  
persons	
  from	
  the	
  ini7al	
  cohort.	
  

•  Cohort	
  exit	
  criteria	
  

Ini7al	
  
cohort	
  

Qualifying	
  
cohort	
  



A	
  database	
  is	
  full	
  of	
  cohorts,	
  some	
  of	
  
which	
  may	
  represent	
  valid	
  comparisons	
  

Database	
  cohort	
  

New	
  users	
  of	
  Drug	
  A	
  
New	
  users	
  of	
  Drug	
  

B	
  

New	
  users	
  
of	
  Drug	
  C	
  

Incident	
  event	
  of	
  
condi7on	
  1	
  

Persons	
  with	
  
surgery	
  E	
  

New	
  users	
  of	
  	
  
Drug	
  F	
  

Users	
  of	
  	
  
C+F	
  

New	
  users	
  of	
  
Device	
  D	
  

Diagnosed	
  
with	
  

condi7on	
  
2	
  

Had	
  
Outcome	
  

3	
  



What	
  are	
  the	
  key	
  inputs	
  to	
  a	
  compara7ve	
  cohort	
  
design?	
  

Input	
  parameter	
   Design	
  choice	
  

Target	
  cohort	
  (T)	
  

Comparator	
  cohort	
  (C)	
  

Outcome	
  cohort	
  (O)	
  

Time-­‐at-­‐risk	
  

Model	
  specifica7on	
  



Cohort	
  restric7on	
  in	
  compara7ve	
  
cohort	
  analyses	
  

Ini7al	
  target	
  cohort	
  T	
  

Qualifying	
  	
  
target	
  cohort	
  

Analy7c	
  	
  
target	
  	
  

Cohort	
  (T’)	
  

Ini7al	
  comparator	
  cohort	
  C	
  

Qualifying	
  	
  
comparator	
  cohort	
  

Analy7c	
  
comparator	
  
cohort	
  (C’)	
  

Outcome	
  cohort	
  

Analy7c	
  outcome	
  
cohort:	
  	
  
O	
  in	
  T’,	
  C’	
  during	
  
7me-­‐at-­‐risk	
  



The	
  choice	
  of	
  the	
  outcome	
  model	
  
defines	
  your	
  research	
  ques7on	
  

LogisBc	
  
regression	
  

Poisson	
  regression	
   Cox	
  proporBonal	
  
hazards	
  

How	
  the	
  
outcome	
  
cohort	
  is	
  
used	
  

Binary	
  classifier	
  
of	
  presence/	
  
absence	
  of	
  
outcome	
  during	
  
the	
  fixed	
  7me-­‐
at-­‐risk	
  period	
  

Count	
  the	
  number	
  of	
  
occurrences	
  of	
  
outcomes	
  during	
  
7me-­‐at-­‐risk	
  

Compute	
  7me-­‐to-­‐event	
  
from	
  7me-­‐at-­‐risk	
  start	
  
un7l	
  earliest	
  of	
  first	
  
occurrence	
  of	
  outcome	
  
or	
  7me-­‐at-­‐risk	
  end,	
  and	
  
track	
  the	
  censoring	
  event	
  
(outcome	
  or	
  no	
  
outcome)	
  

‘Risk’	
  metric	
   Odds	
  ra7o	
   Rate	
  ra7o	
   Hazard	
  ra7o	
  

Key	
  model	
  
assump7ons	
  

Constant	
  
probability	
  in	
  
fixed	
  window	
  

Outcomes	
  follow	
  
Poisson	
  distribu7on	
  
with	
  constant	
  risk	
  

Propor7onality	
  –	
  
constant	
  rela7ve	
  hazard	
  



Design	
  an	
  observa7onal	
  study	
  like	
  you	
  
would	
  a	
  randomized	
  trial	
  

Protocol	
  components	
  to	
  emulate:	
  
•  Eligibility	
  criteria	
  
•  Treatment	
  strategies	
  
•  Assignment	
  procedures	
  
•  Follow-­‐up	
  period	
  
•  Outcome	
  
•  Causal	
  contrasts	
  of	
  interest	
  
•  Analysis	
  plan	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

1.	
  QuesBon:	
  
•  What	
  ques7on	
  is	
  being	
  asked?	
  
•  What’s	
  the	
  mo7va7on	
  for	
  asking	
  the	
  ques7on?	
  
•  What	
  decision	
  is	
  this	
  evidence	
  trying	
  to	
  inform?	
  
•  What	
  are	
  you	
  trying	
  to	
  es7mate:	
  	
  effect	
  rela7ve	
  to	
  

counterfactual	
  ‘unexposed’	
  or	
  effect	
  rela7ve	
  to	
  
alterna7ve	
  treatment?	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

2.	
  Review:	
  
•  What	
  evidence	
  already	
  exists	
  about	
  this	
  ques7on?	
  
•  What	
  are	
  the	
  current	
  evidence	
  gaps?	
  
•  Based	
  on	
  this	
  evidence,	
  what	
  is	
  your	
  current	
  belief	
  

about	
  the	
  popula7on-­‐level	
  effect?	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  

3.	
  Design:	
  
•  Study	
  team	
  must	
  make	
  decisions	
  about	
  pre-­‐

defined	
  inputs	
  to	
  standardized	
  analy7cs:	
  
•  Target	
  cohort	
  
•  Comparator	
  cohort	
  
•  Outcome	
  
•  Time-­‐at-­‐risk	
  
•  Model	
  specifica7on	
  

•  Decisions	
  require	
  clinical	
  domain	
  knowledge,	
  
experience	
  with	
  the	
  source	
  observa7onal	
  data,	
  
and	
  exper7se	
  in	
  sta7s7cal	
  modeling	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

4.	
  Publish	
  Protocol:	
  
•  Protocol	
  must	
  provide	
  a	
  full	
  specifica7on	
  of	
  all	
  

design	
  decisions	
  to	
  enable	
  complete	
  
reproducibility	
  

•  Publishing	
  protocol	
  with	
  all	
  pre-­‐defined	
  decisions	
  
prior	
  to	
  execu7on	
  ensures	
  transparency	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

5.	
  Execute:	
  
•  Generate	
  standardized	
  output	
  based	
  on	
  

community	
  best	
  prac7ces	
  
•  source	
  code	
  for	
  transparency	
  and	
  reproducibility	
  
•  model	
  diagnos7cs	
  to	
  evaluate	
  accuracy	
  
•  aggregate	
  summary	
  sta7s7cs	
  (no	
  pa7ent-­‐level	
  data)	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

6.	
  Evaluate:	
  
•  What	
  is	
  the	
  systema7c	
  error	
  for	
  

the	
  method	
  and	
  data	
  used	
  in	
  
the	
  analysis?	
  (as	
  could	
  be	
  
es7mated	
  using	
  nega7ve	
  
controls)	
  

•  What	
  is	
  the	
  coverage	
  
probability	
  of	
  the	
  95%	
  
confidence	
  intervals?	
  	
  (as	
  could	
  
be	
  es7mated	
  by	
  generated	
  
posi7ve	
  controls)	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

7.	
  Synthesize:	
  
•  How	
  does	
  the	
  new	
  evidence	
  

you’ve	
  generated	
  compare	
  with	
  
prior	
  knowledge?	
  	
  

•  What	
  is	
  your	
  new	
  belief	
  about	
  
the	
  effect,	
  given	
  your	
  prior	
  
knowledge	
  plus	
  this	
  new	
  
evidence?	
  	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  



Dissemina7on	
  via	
  
Publica7on	
  

A	
  standardized	
  process	
  for	
  evidence	
  
genera7on	
  and	
  dissemina7on	
  

Background	
  

Methods	
  

Results	
  

Discussion	
  

1.	
  Ques7on	
  

2.	
  Review	
  

3.	
  Design	
  

5.	
  Execute	
  

6.	
  Evaluate	
  

4.	
  
Publish	
  
Protocol	
  

7.	
  Synthesize	
  

Results	
  



When	
  designing	
  or	
  reviewing	
  a	
  study,	
  ask	
  
yourself:	
  

Input	
  parameter	
   Design	
  choice	
  

Target	
  cohort	
  (T)	
  

Comparator	
  cohort	
  (C)	
  

Outcome	
  cohort	
  (O)	
  

Time-­‐at-­‐risk	
  

Model	
  specifica7on	
  


