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2019	
  Theme:	
  Con7nuous	
  evalua7on	
  

	
  
How	
  do	
  we	
  know	
  we	
  are	
  making	
  progress	
  

on	
  our	
  journey?	
  



Thank	
  you	
  to	
  our	
  sponsors!	
  

We	
  thank	
  the	
  FDA	
  for	
  their	
  generous	
  support	
  of	
  the	
  2019	
  OHDSI	
  symposium	
  
through	
  the	
  FDA	
  SCIENTIFIC	
  CONFERENCE	
  GRANT	
  PROGRAM	
  (R13)	
  

And	
  contribuGons	
  from	
  viewers	
  like	
  you!	
  



	
  
OHDSI	
  is	
  	
  

an	
  open	
  science	
  community	
  



OHDSI’s	
  mission	
  

To	
  improve	
  health	
  by	
  empowering	
  a	
  
community	
  to	
  collabora7vely	
  

generate	
  the	
  evidence	
  that	
  promotes	
  
be]er	
  health	
  decisions	
  and	
  be]er	
  care	
  



OHDSI’s	
  values	
  
•  InnovaGon:	
  Observa7onal	
  research	
  is	
  a	
  field	
  which	
  will	
  benefit	
  greatly	
  from	
  

disrup7ve	
  thinking.	
  We	
  ac7vely	
  seek	
  and	
  encourage	
  fresh	
  methodological	
  
approaches	
  in	
  our	
  work.	
  

•  Reproducibility:	
  Accurate,	
  reproducible,	
  and	
  well-­‐calibrated	
  evidence	
  is	
  
necessary	
  for	
  health	
  improvement.	
  

•  Community:	
  Everyone	
  is	
  welcome	
  to	
  ac7vely	
  par7cipate	
  in	
  OHDSI,	
  whether	
  you	
  
are	
  a	
  pa7ent,	
  a	
  health	
  professional,	
  a	
  researcher,	
  or	
  someone	
  who	
  simply	
  
believes	
  in	
  our	
  cause.	
  

•  CollaboraGon:	
  We	
  work	
  collec7vely	
  to	
  priori7ze	
  and	
  address	
  the	
  real	
  world	
  
needs	
  of	
  our	
  community’s	
  par7cipants.	
  

•  Openness:	
  We	
  strive	
  to	
  make	
  all	
  our	
  community’s	
  proceeds	
  open	
  and	
  publicly	
  
accessible,	
  including	
  the	
  methods,	
  tools	
  and	
  the	
  evidence	
  that	
  we	
  generate.	
  

•  Beneficence:	
  We	
  seek	
  to	
  protect	
  the	
  rights	
  of	
  individuals	
  and	
  organiza7ons	
  
within	
  our	
  community	
  at	
  all	
  7mes.	
  



OHDSI	
  community	
  
We’re	
  all	
  in	
  this	
  journey	
  together…	
  

256	
  collaborators	
  in	
  27	
  different	
  countries	
  over	
  six	
  con7nents	
  



OHDSI’s	
  community	
  engagement	
  
•  Ac7ve	
  community	
  online	
  discussion:	
  forums.ohdsi.org	
  

–  >2,770	
  dis7nct	
  users	
  have	
  made	
  >18,700	
  posts	
  on	
  >3,250	
  topics	
  
–  Implementers,	
  Developers,	
  Researchers,	
  CDM	
  Builders,	
  Vocabulary	
  users,	
  OHDSI	
  in	
  Korea,	
  OHDSI	
  

in	
  China,	
  OHDSI	
  in	
  Europe	
  
•  Weekly	
  community	
  web	
  conferences	
  for	
  all	
  collaborators	
  to	
  share	
  their	
  research	
  

ideas	
  and	
  progress	
  
•  >25	
  workgroups	
  for	
  solving	
  shared	
  problems	
  of	
  interest	
  

–  ex:	
  Common	
  Data	
  Model,	
  Popula7on-­‐level	
  Es7ma7on,	
  Pa7ent-­‐level	
  Predic7on,	
  Phenotype,	
  NLP,	
  
GIS,	
  Oncology,	
  Women	
  of	
  OHDSI	
  

•  Quarterly	
  tutorials	
  in	
  OHDSI	
  tools	
  and	
  best	
  prac7ces,	
  taught	
  by	
  OHDSI	
  collaborators	
  
for	
  OHDSI	
  collaborators	
  

•  OHDSI	
  Symposiums	
  held	
  annually	
  in	
  North	
  America,	
  Europe	
  and	
  Asia	
  to	
  provide	
  the	
  
community	
  face-­‐to-­‐face	
  opportuni7es	
  to	
  showcase	
  research	
  collabora7ons	
  

•  Follow	
  us	
  on	
  Twi]er	
  @OHDSI	
  	
  and	
  LinkedIn	
  



In	
  the	
  last	
  year,	
  we’ve	
  
seen	
  tremendous	
  ac7vity	
  
and	
  interest	
  across	
  a	
  
wide	
  range	
  of	
  topics	
  in	
  
mul7ple	
  categories	
  
(Implementers,	
  
Vocabulary	
  Users,	
  
Developers,	
  Researchers)	
  



Diversity	
  of	
  the	
  OHDSI	
  community	
  represented	
  today	
  
at	
  the	
  OHDSI	
  Symposium	
  

Academia	
  

Government	
  

Health	
  System	
  

Technology	
  

Pa7ent	
  

Pharmaceu7cal	
  

Payer	
  

Stakeholder	
  group	
  

Informa7cs	
  

Computer	
  Science	
  

Medicine	
  

Epidemiology	
  

Sta7s7cs	
  

Health	
  Policy	
  

Clinical	
  Sciences	
  

Disciplinary	
  perspec7ve	
  

RelaGonship	
  with	
  OHDSI	
  community	
   Persons	
  
I	
  am	
  new	
  to	
  OHDSI	
  and	
  curious	
  to	
  learn	
  more	
   240	
  
I	
  ac7vely	
  par7cipate	
  in	
  OHDSI	
  mee7ngs	
  and	
  work	
  groups	
   177	
  
I	
  use	
  OHDSI	
  tools	
  and	
  methods	
  to	
  support	
  my	
  research	
   176	
  
I	
  have	
  an	
  OMOP	
  CDM	
  instance	
   125	
  
I	
  am	
  in	
  the	
  process	
  of	
  conver7ng	
  my	
  data	
  into	
  the	
  OMOP	
  CDM	
   95	
  
I	
  ac7vely	
  par7cipate	
  in	
  discussions	
  on	
  the	
  OHDSI	
  forum	
   74	
  
I	
  am	
  par7cipa7ng	
  in	
  an	
  OHDSI	
  network	
  research	
  study	
   55	
  
I	
  contribute	
  code	
  to	
  the	
  OHDSI	
  GitHub	
   48	
  



	
  
OHDSI	
  is	
  	
  

an	
  interna7onal	
  data	
  network	
  



Data	
  across	
  the	
  OHDSI	
  community	
  
•  152	
  entries	
  on	
  2019	
  OHDSI	
  data	
  network	
  inventory	
  
•  133	
  different	
  databases	
  with	
  pa7ent-­‐level	
  data	
  from	
  various	
  
perspec7ves:	
  
–  Electronic	
  health	
  records,	
  administra7ve	
  claims,	
  hospital	
  systems,	
  clinical	
  
registries,	
  health	
  surveys,	
  biobanks	
  	
  

•  Data	
  in	
  18	
  different	
  countries,	
  with	
  >369	
  million	
  pa7ent	
  records	
  
from	
  outside	
  US	
  

All	
  using	
  one	
  open	
  community	
  data	
  standard:	
  
OMOP	
  Common	
  Data	
  Model	
  



Open	
  community	
  data	
  standard:	
  
OMOP	
  CDM	
  v6	
  

Concept	
  

Concept_rela7onship	
  

Concept_ancestor	
  

Vocabulary	
  

Source_to_concept_map	
  

Rela7onship	
  

Concept_synonym	
  

Drug_strength	
  

Standardized	
  
vocabularies	
  

Domain	
  

Concept_class	
  
Dose_era	
  

Condi7on_era	
  

Drug_era	
  

Results	
  Schema	
  

Cohort_defini7on	
  

Cohort	
  

Standardized	
  derived	
  
elements	
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Drug_exposure	
  

Condi7on_occurrence	
  

Procedure_occurrence	
  

Visit_occurrence	
  

Measurement	
  

Observa7on_period	
  

Payer_plan_period	
  

Provider	
  

Loca7on	
  

Cost	
  

Device_exposure	
  

Observa7on	
  

Note	
  

Standardized	
  health	
  
system	
  data	
  

Fact_rela7onship	
  

Specimen	
  

Standardized	
  health	
  
economics	
  

CDM_source	
  

Standardized	
  metadata	
  

Metadata	
  

Person	
  

Survey_conduct	
  

Loca7on_history	
  

Note_NLP	
  

Visit_detail	
  
Care_site	
  



OHDSI’s	
  standardized	
  vocabularies	
  

•  >130	
  Vocabularies	
  across	
  40	
  domains	
  
– MU3	
  standards:	
  SNOMED,	
  RxNorm,	
  LOINC	
  
– Disparate	
  sources:	
  	
  ICD9CM,	
  ICD10(CM),	
  Read,	
  NDC,	
  Gemscript,	
  
CPT4,	
  HCPCS…	
  

•  >7.4	
  million	
  concepts	
  
– >3.0	
  million	
  standard	
  concepts	
  
– >3.8	
  million	
  source	
  codes	
  
– >511,000	
  classifica7on	
  concepts	
  

•  >45	
  million	
  concept	
  rela7onships	
  
•  >74	
  million	
  ancestral	
  rela7onships	
  

Publicly	
  available	
  for	
  download	
  at:	
  h]p://athena.ohdsi.org/	
  



	
  
OHDSI	
  is	
  	
  

advancing	
  science	
  



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

•  Clinical	
  evidence	
  generaGon	
  	
  
–  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	
  



Highlights	
  of	
  progress	
  from	
  the	
  community:	
  
Data	
  standards	
  

•  Increased	
  adop7on	
  of	
  OMOP	
  CDM	
  
•  Evalua7on	
  of	
  vocabulary	
  
•  Expanded	
  vocabulary	
  
•  Community	
  collabora7on	
  around	
  conven7ons	
  (THEMIS)	
  
•  Added	
  rigor	
  around	
  data	
  quality	
  	
  (see	
  Clair	
  and	
  Andrew)	
  







Highlights	
  of	
  progress	
  from	
  the	
  community:	
  
Methods	
  research	
  

•  Phenotype	
  defini7on	
  
•  Phenotype	
  evalua7on	
  
•  Study	
  design	
  evalua7on	
  









Highlights	
  of	
  progress	
  from	
  the	
  community:	
  
Open	
  source	
  development	
  

•  ATLAS	
  2.7.3	
  released	
  
•  Criteria2Query	
  published	
  
•  Community	
  contribu7ons	
  for	
  mul7ple	
  OMOP	
  CDM	
  u7li7es	
  









Highlights	
  of	
  progress	
  from	
  the	
  community:	
  
Clinical	
  applica7ons	
  

LEGEND	
  workgroup	
  focus	
  on	
  
clinically	
  important	
  hypotheses:	
  
•  ACE	
  vs.	
  THZ	
  
•  ACE	
  vs.	
  ARB	
  
•  Beta	
  blocker	
  vs.	
  first-­‐line	
  
•  Chlorthalidone	
  vs.	
  

hydrochlorothiazide	
  
•  Mono	
  vs.	
  combo	
  therapy	
  

h]p://data.ohdsi.org/LegendBasicViewer/	
  



	
  
OHDSI	
  is	
  	
  

building	
  collabora7ons	
  



FDA	
  Biologics	
  Effec7veness	
  and	
  Safety	
  (BEST)	
  Ini7a7ve	
  



NIH	
  All	
  of	
  Us	
  Research	
  Program	
  

•  1,000,000	
  diverse	
  
par7cipants	
  

•  Clinical	
  data	
  in	
  
OMOP	
  CDM	
  



NIH	
  All	
  Of	
  Us	
  Research	
  Program	
  



Electronic	
  Medical	
  Records	
  and	
  Genomics	
  	
  
(eMERGE)	
  Network	
  



Electronic	
  Medical	
  Records	
  and	
  Genomics	
  	
  
(eMERGE)	
  Network	
  



The	
  European	
  Health	
  Data	
  and	
  Evidence	
  
Network	
  

Vision	
  	
  
	
  

The	
  European	
  Health	
  Data	
  &	
  Evidence	
  
Network	
  (EHDEN)	
  aspires	
  to	
  be	
  the	
  trusted	
  
observa7onal	
  research	
  ecosystem	
  to	
  enable	
  
be]er	
  health	
  decisions,	
  outcomes	
  and	
  care	
  

Mission	
  
	
  

Our	
  mission	
  is	
  to	
  provide	
  a	
  new	
  paradigm	
  
for	
  the	
  discovery	
  and	
  analysis	
  of	
  health	
  data	
  

in	
  Europe,	
  by	
  building	
  a	
  large-­‐scale,	
  
federated	
  network	
  of	
  data	
  sources	
  

standardised	
  to	
  a	
  common	
  data	
  model	
  



Objec7ves	
  

HarmonisaGon	
  
Harmonise	
  in	
  excess	
  of	
  100	
  million	
  anonymised	
  health	
  records	
  to	
  
the	
  OMOP	
  common	
  data	
  model,	
  supported	
  by	
  an	
  ecosystem	
  of	
  
cer7fied	
  SMEs,	
  and	
  technical	
  architecture	
  for	
  a	
  federated	
  network	
  

Evidence	
  
Impact	
  our	
  understanding	
  of,	
  and	
  improvement	
  of,	
  clinical	
  
outcomes	
  for	
  paGents	
  within	
  diverse	
  healthcare	
  systems	
  in	
  the	
  
EU	
  

Community	
  
Establish	
  a	
  self-­‐sustaining	
  open	
  science	
  collaboraGon	
  in	
  Europe,	
  
suppor7ng	
  academia,	
  industry,	
  regulators,	
  payers,	
  government,	
  
NGOs	
  and	
  others	
  



6	
  projects,	
  3	
  years,	
  $	
  1.5M	
  for	
  each 

FEEDER-NET: FEderated E-health big Data for Evidence Renovation NETwork 





	
  
OHDSI	
  is	
  	
  

a	
  community	
  of	
  collaborators	
  



40	
  

OHDSI-­‐EHDEN	
  STUDY-­‐ATHON	
  

Ø  5	
  day	
  event	
  
Ø  ~30	
  researchers	
  
Ø  Result:	
  2	
  papers	
  

Results	
  of	
  the	
  study	
  available	
  at:	
  	
  
h]p://data.ohdsi.org/oxfordMortalityExternalValida7on/	
  

External	
  Valida7on	
  package	
  available	
  at:	
  
h]ps://github.com/OHDSI/
StudyProtocolSandbox/tree/master/
mortalityValida7on	
  



Case	
  Western	
  Reserve	
  University	
  :	
  
	
  OHDSI	
  face-­‐to-­‐face	
  documenta7on-­‐a-­‐thon	
  



OHDSI	
  China	
  Symposium	
  2019	
  



-­‐  A	
  platorm	
  to	
  s7mulate	
  community	
  building:	
  250	
  par7cipants	
  from	
  27	
  countries	
  
-­‐  OHDSI	
  Europe	
  in	
  ac7on:	
  35	
  posters,	
  8	
  souware	
  demos	
  
-­‐  Educate	
  and	
  train	
  the	
  community:	
  5	
  full	
  day	
  tutorials	
  	
  

www.ohdsi-­‐europe.org	
  	
  

The	
  Journey	
  From	
  Data	
  to	
  Evidence	
  OHDSI	
  Europe	
  2019	
  



The	
  Journey	
  From	
  Data	
  to	
  Evidence	
  OHDSI	
  Europe	
  2019	
  



Fudan	
  University	
  –	
  OHDSI	
  tutorials	
  



OHDSI	
  Korea	
  –	
  Study	
  design	
  datathon	
  



Upcoming	
  symposia	
  



	
  
	
  

OHDSI	
  Korea	
  Symposium	
  
	
  
	
  
	
  
	
  
	
  
	
  

12-­‐14th	
  December	
  2019,	
  	
  
KONJIAM	
  Resort,	
  Gwangju,	
  Gyeonggi-­‐Do,	
  Republic	
  of	
  Korea	
  





2019	
  Theme:	
  Con7nuous	
  evalua7on	
  

	
  
How	
  do	
  we	
  know	
  we	
  are	
  making	
  progress	
  

on	
  our	
  journey?	
  



OHDSI	
  evaluates	
  itself	
  and	
  publishes	
  the	
  results	
  

•  OMOP	
  CDM	
  vocabulary	
  evalua7on	
  
– Automated	
  transla7on	
  of	
  database	
  works	
  
– Best	
  not	
  to	
  automated	
  the	
  transla7on	
  of	
  cohort	
  defini7ons	
  

•  eMERGE	
  phenotype	
  implementa7on	
  
– Without	
  CDM,	
  narra7ve+flowchart+pseudocode+code	
  list	
  -­‐>	
  
inconsistent	
  

– With	
  CDM,	
  can	
  improve	
  consistency	
  and	
  efficiency	
  but	
  caveats	
  
•  PheValuator	
  phenotype	
  evalua7on	
  
– Can	
  es7mate	
  performance	
  without	
  manually	
  cura7ng	
  gold	
  standard	
  
– Es7mates	
  are	
  imperfect	
  



Today’s	
  focus	
  

	
  
How	
  do	
  we	
  know	
  we	
  are	
  making	
  progress	
  
toward	
  using	
  real-­‐world	
  evidence	
  for	
  

regulatory	
  decision-­‐making?	
  





A	
  journey	
  toward	
  real-­‐world	
  evidence	
  	
  
for	
  real-­‐world	
  decision-­‐making	
  



The	
  current	
  medical	
  research	
  
enterprise	
  cannot	
  keep	
  pace	
  with	
  
the	
  informa7on	
  needs	
  of	
  
pa7ents,	
  clinicians,	
  
administrators,	
  and	
  policy	
  
makers.	
  The	
  flow	
  of	
  new	
  
knowledge	
  is	
  too	
  slow,	
  and	
  its	
  
scope	
  is	
  too	
  narrow.	
  	
  

Health	
  Aff	
  (Millwood).	
  2014	
  Jul;	
  33(7):	
  1163–1170	
  



The	
  medical	
  research	
  
community’s	
  delay	
  in	
  adop7ng	
  
big	
  data	
  approaches	
  has	
  leu	
  it	
  
par7cularly	
  ill	
  prepared	
  for	
  a	
  
precision	
  medicine	
  future	
  that	
  is	
  
designed	
  to	
  provide	
  
personalized	
  informa7on	
  and	
  
individualized	
  care.	
  

Health	
  Aff	
  (Millwood).	
  2014	
  Jul;	
  33(7):	
  1163–1170	
  



Medicine	
  aspires	
  to	
  a	
  learning	
  
health	
  care	
  system,	
  but	
  is	
  failing	
  
to	
  rapidly	
  learn	
  from	
  the	
  data	
  
being	
  generated	
  through	
  the	
  
course	
  of	
  clinical	
  care.	
  

Health	
  Aff	
  (Millwood).	
  2014	
  Jul;	
  33(7):	
  1163–1170	
  



Growing	
  access	
  to	
  diverse	
  'real-­‐
world'	
  data	
  sources	
  is	
  enabling	
  
new	
  approaches	
  to	
  close	
  
persistent	
  evidence	
  gaps	
  about	
  
the	
  op7mal	
  use	
  of	
  medical	
  
products	
  in	
  real-­‐world	
  prac7ce.	
  	
  

Nat	
  Rev	
  Drug	
  Discov.	
  2017	
  May;16(5):297-­‐298	
  



Here,	
  we	
  argue	
  that	
  contrary	
  
to	
  widespread	
  impressions,	
  
exis7ng	
  FDA	
  regula7ons	
  
embody	
  sufficient	
  flexibility	
  to	
  
accommodate	
  the	
  emerging	
  
tools	
  and	
  methods	
  needed	
  to	
  
achieve	
  this	
  goal.	
  

Nat	
  Rev	
  Drug	
  Discov.	
  2017	
  May;16(5):297-­‐298	
  



…Congressional	
  mandate	
  
requires	
  “the	
  coordina7on	
  of	
  
relevant	
  Federal	
  health	
  
programs	
  to	
  build	
  data	
  capacity	
  
for	
  compara7ve	
  clinical	
  
effec7veness	
  research	
  .	
  .	
  .	
  from	
  
mul7ple	
  sources,	
  including	
  
electronic	
  health	
  records”	
   N	
  Engl	
  J	
  Med.	
  2016	
  Dec	
  15;375(24):2395-­‐2400	
  



…	
  governmental	
  agencies	
  and	
  
partners	
  in	
  the	
  private	
  sector,	
  
including	
  those	
  that	
  fund	
  
research,	
  are	
  now	
  collabora7ng	
  
on	
  the	
  focused	
  development	
  of	
  
infrastructure	
  for	
  the	
  genera7on	
  
of	
  evidence	
  that	
  can	
  support	
  a	
  
learning	
  health	
  system.	
  
	
  

N	
  Engl	
  J	
  Med.	
  2016	
  Dec	
  15;375(24):2395-­‐2400	
  



If	
  RWD	
  and	
  RWE	
  are	
  to	
  be	
  
effec7vely	
  leveraged	
  for	
  public	
  
health	
  purposes,	
  there	
  will	
  
need	
  to	
  be	
  shared	
  learning	
  
and	
  collabora7on	
  across	
  
clinicians,	
  pa7ents,	
  health	
  care	
  
systems,	
  pharmaceu7cal	
  
companies,	
  and	
  regulators.	
  

JAMA	
  2018	
  Sep	
  4;320(9):867-­‐868	
  



What	
  do	
  I	
  love	
  about	
  OHDSI?	
  

•  Spirit	
  of	
  collabora7on,	
  
kindness,	
  generosity	
  



What	
  do	
  I	
  love	
  about	
  OHDSI?	
  

•  Principles	
  of	
  transparency,	
  
open	
  science,	
  integrity	
  



What	
  do	
  I	
  love	
  about	
  OHDSI?	
  

•  Scien7fic	
  rigor;	
  
reproducibility,	
  validity	
  



Key	
  Challenges	
  

•  Data	
  quality	
  
•  Data	
  spectrum	
  
•  Causal	
  inference	
  
•  Communica7on/Educa7on	
  
•  Applica7on	
  



Next	
  Session	
  

•  Data	
  quality	
  
– Plenary	
  #1:	
  Blacketer	
  and	
  Williams	
  

•  Analy7c	
  standards	
  
– Plenary	
  #2:	
  Schuemie	
  and	
  Madigan	
  

•  Evidence	
  quality	
  
– Plenary	
  #3:	
  Ryan	
  and	
  Hripcsak	
  


