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How	
  to	
  achieve	
  reliable	
  evidence?	
  

•  Transparency:	
  others	
  should	
  be	
  able	
  to	
  reproduce	
  your	
  study	
  in	
  every	
  
detail	
  using	
  the	
  informa.on	
  you	
  provide.	
  

	
  
•  Prespecify	
  what	
  you're	
  going	
  to	
  es.mate	
  and	
  how,	
  to	
  avoid	
  hidden	
  
mul.ple	
  tes.ng	
  (fishing	
  expedi.ons,	
  p-­‐value	
  hacking).	
  Run	
  your	
  analysis	
  
only	
  once.	
  

	
  
•  Valida+on	
  of	
  your	
  analysis:	
  you	
  should	
  have	
  evidence	
  that	
  your	
  analysis	
  
does	
  what	
  you	
  say	
  it	
  does,	
  and	
  that	
  what	
  it	
  does	
  is	
  the	
  right	
  way	
  to	
  
answer	
  the	
  ques.on.	
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Transparency	
  &	
  Prespecifica.on	
  
Research	
  
ques.on	
  

Protocol:	
  Full	
  
(human-­‐readable)	
  

descrip.on	
  

Write	
  protocol	
   Implement	
  study	
  

Study	
  package:	
  Full	
  
(machine-­‐readable)	
  
implementa.on	
  

Execute	
  diagnos.cs	
  

Full	
  diagnos.cs	
  

Register	
  protocol	
  
&	
  study	
  package	
  

Execute	
  study	
  

Results	
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  Without	
  looking	
  at	
  the	
  outcome	
  of	
  interest!	
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Study	
  validity	
  

Evidence	
  Quality	
  
	
  

Data	
  Quality:	
  Are	
  the	
  data	
  of	
  sufficient	
  quality	
  for	
  our	
  research	
  
purposes?	
  
	
  
Clinical	
  Validity:	
  To	
  what	
  extent	
  does	
  the	
  analysis	
  conducted	
  match	
  the	
  
clinical	
  inten.on?	
  
	
  
SoAware	
  Validity:	
  Does	
  the	
  so]ware	
  do	
  what	
  it	
  is	
  expected	
  to	
  do?	
  
	
  
Method	
  Validity:	
  Is	
  this	
  method	
  valid	
  for	
  answering	
  this	
  ques.on?	
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Data	
  Quality	
  

Are	
  the	
  data	
  of	
  sufficient	
  quality	
  for	
  our	
  research	
  purposes?	
  
	
  
Just	
  discussed	
  by	
  	
  
Clair	
  and	
  Andrew:	
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Clinical	
  Validity	
  

To	
  what	
  extent	
  does	
  the	
  analysis	
  
conducted	
  match	
  the	
  clinical	
  
inten:on?	
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For	
  example,	
  will	
  we	
  answer	
  
	
  
“Do	
  ACE	
  inhibitors	
  cause	
  angioedema”	
  
or	
  	
  
“Do	
  ACE	
  inhibitors	
  cause	
  suspicion	
  of	
  angioedema”	
  
	
  
	
  



Clinical	
  Validity	
  

To	
  what	
  extent	
  does	
  the	
  analysis	
  
conducted	
  match	
  the	
  clinical	
  
inten:on?	
  
	
  
•  Chart	
  review	
  
•  PheValuator	
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Cohort	
  defini.on	
  
to	
  evaluate	
  

Create	
  xSpec	
  
cohort	
  defini.on	
  

Probably	
  no	
  

Train	
  predic.ve	
  model	
  

Apply	
  trained	
  model	
  
Probabilis.c	
  
gold	
  standard	
  

Create	
  xSens	
  
cohort	
  defini.on	
  

Probably	
  yes	
  

Evaluate	
  
-­‐	
  PPV	
  
-­‐	
  Sensi.vity	
  
-­‐	
  Specificity	
  

Large	
  
random	
  
sample	
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So]ware	
  Validity	
  

Does	
  the	
  so<ware	
  do	
  what	
  it	
  is	
  expected	
  to	
  do?	
  
	
  
•  Building	
  blocks:	
  OHDSI	
  Standardized	
  Tools	
  
–  Unit	
  tests	
  
–  Simula.ons	
  

	
  
•  Configura.on	
  of	
  blocks:	
  Study	
  package	
  
–  Code	
  review	
  
–  Double	
  coding	
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Method	
  Validity	
  

Is	
  this	
  method	
  valid	
  for	
  answering	
  this	
  ques:on?	
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Method	
  Validity	
  

Is	
  this	
  method	
  valid	
  for	
  answering	
  this	
  ques:on?	
  
	
  
This	
  requires	
  a	
  method	
  that	
  can	
  be	
  validated!	
  
	
  
A	
  systema+c	
  approach,	
  for	
  example	
  our	
  large-­‐scale	
  propensity	
  models:	
  
•  Create	
  a	
  large	
  set	
  of	
  covariates	
  (10,000	
  <	
  n	
  100,000)	
  
•  Use	
  LASSO	
  to	
  fit	
  propensity	
  model	
  
•  Match	
  /	
  stra.fy	
  on	
  propensity	
  score	
  
•  Check	
  that	
  covariate	
  balance	
  is	
  achieve	
  on	
  all	
  observed	
  variables	
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Method	
  Validity	
  

Is	
  this	
  method	
  valid	
  for	
  answering	
  this	
  ques:on?	
  
	
  
•  Do	
  we	
  pass	
  our	
  (design-­‐specific)	
  study	
  diagnos+cs?	
  E.g.	
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Are	
  the	
  exposure	
  groups	
  
sufficiently	
  comparable?	
  	
  

Do	
  we	
  balance	
  on	
  all	
  
observed	
  variables?	
  	
  



Method	
  Validity	
  

Is	
  this	
  method	
  valid	
  for	
  answering	
  this	
  ques:on?	
  
	
  
•  Do	
  we	
  pass	
  our	
  (design-­‐specific)	
  study	
  diagnos+cs?	
  	
  
•  Do	
  nega+ve	
  and	
  posi+ve	
  controls	
  show	
  nominal	
  opera.ng	
  
characteris.cs?	
  (a]er	
  empirical	
  calibra.on)	
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  between-­‐database	
  heterogeneity?	
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Best	
  prac.ces	
  checklist	
  
•  Fully	
  prespecify	
  your	
  study	
  
–  Protocol	
  
–  Study	
  package	
  
Finalized	
  when	
  you	
  pass	
  all	
  study	
  diagnos+cs	
  	
  
Must	
  be	
  posted	
  publicly	
  

•  Establish	
  data	
  quality	
  using	
  the	
  Data	
  Quality	
  Dashboard	
  and	
  other	
  checks	
  
•  Establish	
  clinical	
  validity,	
  e.g.	
  using	
  PheValuator	
  
•  Establish	
  soAware	
  validity	
  by	
  	
  
–  Using	
  the	
  OHDSI’s	
  standardized	
  analy+cs	
  tools	
  for	
  the	
  standardized	
  parts,	
  and	
  	
  
–  Using	
  code	
  review	
  or	
  double	
  coding	
  for	
  study-­‐specific	
  parts	
  

•  Establish	
  method	
  validity	
  by	
  
–  Study	
  diagnos.cs	
  
–  Using	
  nega.ve	
  and	
  posi.ve	
  controls	
  
–  Execu.ng	
  on	
  mul.ple	
  databases	
  

	
   21	
  



How	
  can	
  you	
  follow	
  these	
  best	
  
prac.ces	
  yourself?	
  



Where	
  can	
  I	
  learn	
  how	
  to	
  implement	
  best	
  prac.ces?	
  

OHDSI	
  Forums	
  

OHDSI	
  Website	
  

OHDSI	
  Wiki	
  

OHDSI	
  GitHub	
  CDM	
  GitHub	
  repo	
  -­‐	
  Wiki	
  CohortMethod	
  -­‐	
  vignele	
  

OHDSI	
  ATHENA	
  

OHDSI	
  ATLAS	
  

A	
  lot	
  of	
  informa.on	
  is	
  available	
  
	
  

Just	
  not	
  in	
  one	
  place	
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A	
  central	
  knowledge	
  repository…	
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Contents	
  of	
  the	
  Book	
  of	
  OHDSI	
  

Parts:	
  
I.  The	
  OHDSI	
  

Community	
  
II.  Uniform	
  Data	
  

Representa.on	
  
III. Data	
  Analy.cs	
  
IV. Evidence	
  Quality	
  
V.  OHDSI	
  Studies	
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Contents	
  of	
  the	
  Book	
  of	
  OHDSI	
  

Parts:	
  
I.  The	
  OHDSI	
  

Community	
  
II.  Uniform	
  Data	
  

Representa.on	
  
III. Data	
  Analy.cs	
  
IV. Evidence	
  Quality	
  
V.  OHDSI	
  Studies	
  

1.  The	
  OHDSI	
  Community	
  
2.  Where	
  to	
  Begin	
  
3.  Open	
  Science	
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4.  The	
  Common	
  Data	
  Model	
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  Transform	
  Load	
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Best	
  Prac.ces	
  &	
  the	
  Book	
  of	
  OHDSI	
  

Best	
  prac.ces:	
  
•  Fully	
  prespecify	
  your	
  study	
  
•  Establish	
  data	
  quality	
  
•  Establish	
  clinical	
  validity	
  
•  Establish	
  soAware	
  validity	
  
•  Establish	
  method	
  validity	
  

Book	
  chapters:	
  
1.  The	
  OHDSI	
  Community	
  
2.  Where	
  to	
  Begin	
  
3.  Open	
  Science	
  
4.  The	
  Common	
  Data	
  Model	
  
5.  Standardized	
  Vocabularies	
  
6.  Extract	
  Transform	
  Load	
  
7.  Data	
  Analy.cs	
  Use	
  Cases	
  
8.  OHDSI	
  Analy.cs	
  Tools	
  
9.  SQL	
  and	
  R	
  
10.  Defining	
  Cohorts	
  
11.  Characteriza.on	
  
12.  Popula.on-­‐Level	
  Es.ma.on	
  
13.  Pa.ent	
  Level	
  Predic.on	
  
14.  Evidence	
  Quality	
  
15.  Data	
  Quality	
  
16.  Clinical	
  Validity	
  
17.  So]ware	
  Validity	
  
18.  Method	
  Validity	
  
19.  Study	
  steps	
  
20.  OHDSI	
  Network	
  Research	
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