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Odyssey	  (noun):	  	  \oh-‐d-‐si\	  

1.  A	  long	  journey	  full	  of	  adventures	  
2.  A	  series	  of	  experiences	  that	  give	  

knowledge	  or	  understanding	  to	  
someone	  

hUp://www.merriam-‐webster.com/dicWonary/odyssey	  
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Welcome!	  



Thank	  you	  sponsors	  
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OHDSI	  symposium,	  by	  the	  numbers	  

•  437	  collaborators	  registered	  	  
•  47	  parWcipants	  from	  14	  different	  countries	  
•  US	  collaborators	  hailing	  from	  29	  states	  
•  48	  friends	  from	  FDA	  
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OHDSI	  Symposium,	  by	  the	  numbers	  

•  118	  different	  organizaWons	  

AbbVie	  
Bayer	  
CHOP	  
DeloiUe	  
Erasmus	  MC	  
Fourx	  
Geisinger	  
Harvard	  
IBM	  
Johns	  Hopkins	  
Kaiser	  Permanente	  
LTS	  ConsulWng	  
Mayo	  Clinic	  

NaWonal	  InsWtute	  of	  Health	  
Optum	  
Pfizer	  
QuinWlesIMS	  
Regenstrief	  
Sanofi	  
Tums	  
U.S.	  Bureau	  of	  Economic	  Analysis	  
Virginia	  Tech	  
Weill	  Cornell	  Medical	  College	  
X	  
Y	  
ZS	  Associates	  



OHDSI	  Symposium,	  by	  the	  numbers	  



OHDSI	  Symposium,	  by	  the	  numbers	  



193	  
“I’m	  new	  to	  OHDSI	  and	  curious	  to	  learn	  more”	  



	  
OHDSI	  is	  	  

an	  open	  science	  community	  



OHDSI’s	  mission	  

To	  improve	  health,	  by	  empowering	  a	  
community	  to	  collaboraWvely	  generate	  the	  

evidence	  that	  promotes	  beUer	  health	  
decisions	  and	  beUer	  care	  



OHDSI’s	  values	  
•  Innova7on:	  ObservaWonal	  research	  is	  a	  field	  which	  will	  benefit	  

greatly	  from	  disrupWve	  thinking.	  We	  acWvely	  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	  acWvely	  parWcipate	  in	  OHDSI,	  
whether	  you	  are	  a	  paWent,	  a	  health	  professional,	  a	  researcher,	  or	  
someone	  who	  simply	  believes	  in	  our	  cause.	  

•  Collabora7on:	  We	  work	  collecWvely	  to	  prioriWze	  and	  address	  the	  
real	  world	  needs	  of	  our	  community’s	  parWcipants.	  

•  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	  
organizaWons	  within	  our	  community	  at	  all	  Wmes.	  



OHDSI	  community	  

	  
We’re	  all	  in	  this	  journey	  together…	  
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OHDSI’	  community	  engagement	  

•  Weekly	  community	  web	  conferences	  for	  all	  collaborators	  
to	  share	  their	  research	  ideas	  and	  progress	  

•  15	  workgroups	  for	  solving	  shared	  problems	  of	  interest	  
–  Common	  Data	  Model,	  PopulaWon-‐level	  EsWmaWon,	  PaWent-‐level	  
PredicWon,	  Architecture,	  Phenotype,	  NLP,	  GIS,	  Oncology,	  …	  

•  AcWve	  community	  online	  discussion:	  forums.ohdsi.org	  
•  594	  disWnct	  users	  have	  made	  8,894	  posts	  on	  1,631	  

topics:	  
–  Implementers,	  Developers,	  Researchers,	  CDM	  Builders,	  
Vocabulary	  users,	  OHDSI	  in	  Korea,	  OHDSI	  in	  China,	  OHDSI	  in	  
Europe	  



	  
OHDSI	  is	  	  

an	  internaWonal	  data	  network	  



Data	  across	  the	  OHDSI	  community	  
•  84	  organizaWons	  have	  access	  to	  64	  different	  databases	  
•  PaWent-‐level	  data	  from	  various	  perspecWves:	  
–  Electronic	  health	  records,	  administraWve	  claims,	  hospital	  
systems,	  clinical	  registries,	  health	  surveys,	  biobanks	  	  

•  CollecWvely,	  totaling	  1.26	  billion	  paWent	  records	  	  	  
•  Data	  in	  17	  different	  countries,	  with	  115	  million	  paWent	  
records	  from	  outside	  US	  

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

hUp://www.ohdsi.org/web/wiki/doku.php?id=resources:2017_data_network	  
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Journey	  of	  an	  open	  community	  data	  
standard	  

OMOP	  CDM	  v1	  

OMOP	  CDM	  v2	  

OMOP	  CDM	  v4	  

OMOP	  CDM	  v5	  

OMOP	  CDM	  v5.0.1	  
OMOP	  CDM	  v5.1	  
OMOP	  CDM	  v5.2	  

hUps://github.com/OHDSI/CommonDataModel	  
	  

Nov2014	  
Expanded	  to	  support	  

medical	  device	  research,	  
health	  economics,	  

biobanks,	  freetext	  clinical	  
notes;	  vocabulary-‐driven	  

domains	  

June2012	  
Expanded	  to	  support	  

comparaWve	  
effecWveness	  research	  

Nov2009	  
Focus	  on	  drug	  safety	  
surveillance,	  methods	  

research	  

May2009	  
Strawman	  	  

2015-‐2017	  
Improvements	  to	  
support	  addiWonal	  

analyWcal	  use	  cases	  of	  
the	  community	  



OMOP	  CDM	  v5.3	  	  …coming	  soon!	  

Thanks	  to	  Rimma	  Belenkaya,	  ChrisWan	  Reich,	  and	  
Clair	  Blacketer	  for	  leading	  our	  community	  data	  

model	  stewardship!	  



OHDSI’s	  standardized	  vocabularies	  

•  78	  Vocabularies	  across	  32	  domains	  
– MU3	  standards:	  SNOMED,	  RxNorm,	  LOINC	  
– Disparate	  sources:	  	  ICD9CM,	  ICD10(CM),	  Read,	  
NDC,	  Gemscript,	  CPT4,	  HCPCS…	  

•  5,720,848	  concepts	  
– 2,361,965	  standard	  concepts	  
– 3,022,623	  source	  codes	  
– 336,260	  classificaWon	  concepts	  

•  32,612,650	  concept	  relaWonships	  

Publicly	  available	  for	  download	  at:	  hUp://athena.ohdsi.org/	  

Thank	  you	  ChrisWan	  and	  the	  Odysseus	  team	  for	  
conWnue	  to	  steward,	  maintain,	  and	  improve	  this	  
invaluable	  resource	  for	  the	  enWre	  community!	  



	  
OHDSI	  is	  	  

collaboraWng	  to	  generate	  
reliable	  evidence	  



What	  is	  OHDSI’s	  strategy	  to	  deliver	  
reliable	  evidence?	  

•  Methodological	  research	  
–  Develop	  new	  approaches	  to	  observaWonal	  data	  analysis	  
–  Evaluate	  the	  performance	  of	  new	  and	  exisWng	  methods	  
–  Establish	  empirically-‐based	  scienWfic	  best	  pracWces	  

•  Open-‐source	  analy7cs	  development	  
–  Design	  tools	  for	  data	  transformaWon	  and	  standardizaWon	  
–  Implement	  staWsWcal	  methods	  for	  large-‐scale	  analyWcs	  
–  Build	  interacWve	  visualizaWon	  for	  evidence	  exploraWon	  

•  Clinical	  evidence	  genera7on	  	  
–  IdenWfy	  clinically-‐relevant	  quesWons	  that	  require	  real-‐world	  evidence	  
–  Execute	  research	  studies	  by	  applying	  scienWfic	  best	  pracWces	  through	  

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

evidence	  disseminaWon	  



s	  

New-‐user	  cohort	  studies	  using	  
large-‐scale	  regression	  for	  
propensity	  and	  outcome	  
models	  

Cohort	  Method	  

s	  

Self-‐Controlled	  Case	  Series	  
analysis	  using	  few	  or	  many	  
predictors,	  includes	  splines	  for	  
age	  and	  seasonality.	  

Self-‐Controlled	  Case	  Series	  

s	  

A	  self-‐controlled	  cohort	  
design,	  where	  Wme	  preceding	  
exposure	  is	  used	  as	  control.	  

Self-‐Controlled	  Cohort	  

s	  

A	  self-‐controlled	  design,	  but	  
using	  temporal	  paUerns	  
around	  other	  exposures	  and	  
outcomes	  to	  correct	  for	  Wme-‐
varying	  confounding.	  

IC	  Temporal	  PaWern	  Disc.	  

s	  

Build	  and	  evaluate	  predicWve	  
models	  for	  user-‐specified	  
outcomes,	  using	  a	  wide	  array	  
of	  machine	  learning	  
algorithms.	  

Pa7ent	  Level	  Predic7on	  

s	  

Use	  negaWve	  control	  
exposure-‐outcome	  pairs	  to	  
profile	  and	  calibrate	  a	  
parWcular	  analysis	  design.	  

Empirical	  Calibra7on	  

s	  

Use	  real	  data	  and	  established	  
reference	  sets	  as	  well	  as	  
simulaWons	  injected	  in	  real	  
data	  to	  evaluate	  the	  
performance	  of	  methods.	  

Method	  Evalua7on	  

s	  

Connect	  directly	  to	  a	  wide	  
range	  of	  database	  plavorms,	  
including	  SQL	  Server,	  Oracle,	  
and	  PostgreSQL.	  

Database	  Connector	  

s	  

Generate	  SQL	  on	  the	  fly	  for	  
the	  various	  SQL	  dialects.	  

Sql	  Render	  

s	  

Highly	  efficient	  
implementaWon	  of	  regularized	  
logisWc,	  Poisson	  and	  Cox	  
regression.	  

Cyclops	  

s	  

Support	  tools	  that	  didn’t	  fit	  
other	  categories,	  including	  
tools	  for	  maintaining	  R	  
libraries.	  

Ohdsi	  R	  Tools	  
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Under	  construcWon	  

s	  

AutomaWcally	  extract	  large	  
sets	  of	  features	  for	  user-‐
specified	  cohorts	  using	  data	  in	  
the	  CDM.	  

Feature	  Extrac7on	  

s	  

Case-‐control	  studies,	  
matching	  controls	  on	  age,	  
gender,	  provider,	  and	  visit	  
date.	  Allows	  nesWng	  of	  the	  
study	  in	  another	  cohort.	  

Case-‐control	  

s	  

Case-‐crossover	  design	  
including	  the	  opWon	  to	  adjust	  
for	  Wme-‐trends	  in	  exposures	  
(so-‐called	  case-‐Wme-‐control).	  

Case-‐crossover	  

Thank	  you	  MarWjn	  Schuemie,	  Marc	  Suchard,	  Peter	  
Rijnbeek,	  and	  Jenna	  Reps	  for	  leading	  methods	  

research	  and	  development	  efforts!	  



Journey	  toward	  open-‐source	  analyWcs	  
development	  

•  88	  developers	  on	  101	  OHDSI	  GitHub	  
repositories	  

•  ApplicaWons	  released	  for:	  
– CDM	  ETL	  design	  and	  implementaWon	  
– Clinical	  characterizaWon	  (ACHILLES,	  ATLAS)	  
– PopulaWon-‐level	  effect	  esWmaWon	  	  
– PaWent-‐level	  predicWon	  
– OHDSI	  network	  studies	  (protocol	  +	  source	  code,	  
ARACHNE)	  



Journey	  toward	  open-‐source	  analyWcs	  
development	  

ATLAS/WebAPI	  –	  a	  single	  community	  
plavorm	  for:	  
-‐vocabulary	  browsing	  
-‐database	  characterizaWon	  
-‐cohort	  definiWon	  
-‐cohort	  characterizaWon	  
-‐incidence	  rate	  esWmaWon	  
-‐paWent	  profile	  exploraWon	  
-‐populaWon-‐level	  effect	  esWmaWon	  design	  
-‐paWent-‐level	  predicWon	  design	  

Demo	  at	  hUp://ohdsi.org/web/ATLAS	  
	  

Thank	  you	  teams	  from	  Columbia,	  Google,	  
Cloudera,	  Erasmus	  MC,	  Odysseus,	  

BlueCrossBlueShield-‐South	  Carolina,	  Regenstrief,	  
Janssen	  for	  contribuWng	  to	  the	  ATLAS	  2.2	  release!	  



Complementary	  evidence	  to	  inform	  the	  
paWent	  journey	  

Clinical	  
characteriza7on:	  
What	  happened	  to	  

them?	  

Pa7ent-‐level	  
predic7on:	  

What	  will	  happen	  
to	  me?	  

Popula7on-‐level	  
effect	  es7ma7on:	  
What	  are	  the	  
causal	  effects?	  

inference	   causal	  inference	  

observaWon	  



239	  results	  







Methodological	  research	  
Open-‐source	  
analyWcs	  

development	  

Clinical	  evidence	  
generaWon	  

ObservaWonal	  
data	  management	  

PopulaWon-‐level	  
esWmaWon	  

PaWent-‐level	  
predicWon	  

Clinical	  
characterizaWon	  



Your	  journey	  through	  today	  
Time	   Descrip7on	  

8:30	  –	  9:30am	   YOU	  ARE	  HERE	  

9:30	  –	  11:30am	   Journey	  Through	  Clinical	  Characteriza7on	  
Large-‐Scale	  Honest	  Incidence	  
Speaker:	  George	  Hripcsak,	  MD,	  MS,	  Columbia	  University	  

Journey	  Through	  Popula7on-‐Level	  Es7ma7on	  
Safety	  Surveillance	  for	  the	  Risk	  of	  Angioedema	  Associated	  with	  LeveWracetam	  
Speaker:	  Jon	  Duke,	  MD,	  MS,	  Georgia	  Tech	  

ComparaWve	  EffecWveness	  of	  Alendronate	  and	  Raloxifene	  in	  Reducing	  the	  Risk	  of	  
Hip	  Fracture	  
Speakers:	  Yeesuk	  Kim,	  MD,	  PhD,	  Hanyang	  University	  
Marc	  Suchard,	  MD,	  PhD,	  University	  of	  California,	  Los	  Angeles	  

A	  Journey	  Through	  Pa7ent-‐Level	  Predic7on	  
Improving	  PalliaWve	  Care	  Using	  PaWent	  Level	  PredicWon	  
Speaker:	  Nigam	  Shah,	  MBBS,	  PhD,	  Stanford	  University	  (webcast)	  

Precision	  Medicine	  through	  PaWent-‐Level	  PredicWon	  of	  Adverse	  Events	  
Speaker:	  Jenna	  Reps,	  PhD,	  Janssen	  Research	  &	  Development	  



Your	  journey	  through	  today	  
Time	   Descrip7on	  

11:30am-‐12:30p
m	  

OHDSI	  Morning	  Collaborator	  Showcase	  –	  Session	  1	  
Grand	  Ballroom	  Foyer	  

Visit	  the	  odd	  numbered	  posters	  and	  somware	  demonstraWons	  

12:30pm-‐1:00pm	   Buffet	  Lunch	  in	  Grand	  Ballroom	  

1:00pm-‐2:00pm	   OHDSI	  Showcase:	  Lightning	  Talks	  
Moderator:	  Melanie	  Philofsky,	  RN,	  MS,	  University	  of	  Colorado	  
Speakers:	  
MarWn	  Sedlmayr,	  Friedrich-‐Alexander-‐University	  Erlangen-‐Nürnberg,	  Germany	  
Maxim	  Moinat,	  The	  Hyve,	  Netherlands	  
Nicole	  PraU,	  PhD,	  University	  of	  South	  Australia	  
Mehr	  Kashyap,	  MD	  Candidate,	  Stanford	  University,	  USA	  
Mary	  Regina	  Boland,	  MA,	  MPhil,	  PhD,	  University	  of	  Pennsylvania,	  USA	  
Rohit	  Vashisht,	  PhD,	  Stanford	  University,	  USA	  
Seng	  Chan	  You,	  PhD	  Candidate,	  Ajou	  University,	  South	  Korea	  

2:00pm-‐3:00pm	   OHDSI	  Morning	  Collaborator	  Showcase	  –	  Session	  2	  
Grand	  Ballroom	  Foyer	  

Visit	  the	  even	  numbered	  posters	  and	  somware	  demonstraWons	  



Vote	  for	  the	  best	  OHDSI	  collaborator	  
contribuWons!	  

Your	  vote	  counts!!!	  
Winners	  will	  be	  announced	  during	  OHDSI	  

community	  reacWon	  panel	  	  

This	  vote	  is	  much	  too	  
important	  to	  allow	  for	  
undue	  Russian	  influence	  



Your	  journey	  through	  today	  
Time	   Descrip7on	  

3:00-‐3:45pm	   OHDSI	  Community	  ReacWons	  
A	  fun	  and	  interacWve	  session	  to	  elicit	  thoughts	  and	  future	  direcWons	  from	  the	  
enWre	  OHDSI	  community,	  charge	  up	  those	  smartphones!	  
Jon	  Duke,	  MD,	  Georgia	  Tech	  
Clair	  Blacketer,	  MPH,	  PMP,	  Janssen	  Research	  &	  Development	  
Peter	  Rijnbeek,	  PhD,	  Erasmus	  University	  Medical	  Center	  
Andrew	  Williams,	  PhD,	  Maine	  Medical	  Center	  Research	  InsWtute	  
Marc	  Suchard,	  MD,	  PhD,	  University	  of	  California,	  Los	  Angeles	  
Frank	  DeFalco,	  Epidemiology	  AnalyWcs,	  Janssen	  Research	  &	  Development	  

3:45-‐4:15pm	   Break	  

4:15-‐5:15pm	   Panel	  Discussion:	  Stakeholder	  PerspecWves	  On	  The	  Journey	  Ahead	  
Moderator:	  KrisWn	  Feeney,	  MPH,	  ConvergeHEALTH	  by	  DeloiUe	  
Panelists:	  
Karthik	  Natarajan,	  PhD,	  Columbia	  University	  
Nasser	  Al-‐Qahtani,	  MSc,	  MBA,	  PhD,	  Saudi	  Food	  &	  Drug	  Authority	  
Gowtham	  Rao,	  MD,	  PhD,	  Blue	  Cross	  Blue	  Shield	  of	  South	  Carolina	  
Ming	  Jack	  Po,	  MD,	  PhD,	  Google	  Medical	  Brain	  and	  Google	  Cloud	  

5:15-‐6:00pm	   A	  surprise	  journey	  to	  end	  the	  day!	  

6:00-‐7:30pm	   Networking	  recepWon	  



A	  journey	  through	  the	  rest	  of	  the	  
symposium	  

Thursday,	  	  October	  19	   	  9:00am	  –	  5:00pm	  

OMOP	  Common	  Data	  Model	  and	  
Standardized	  Vocabularies	  

Popula7on-‐Level	  Es7ma7on	  
	  

Friday,	  	  October	  20	   9:00am	  –	  5:00pm	  

Pa7ent-‐level	  predic7on	  
	  

OHDSI	  Development	  Architecture	  	  
	  



Thank	  you	  tutorial	  faculty	  
OMOP	  Common	  Data	  Model	  and	  Standardized	  Vocabularies:	  	  	  
George	  Hripcsak,	  ChrisWan	  Reich,	  Erica	  Voss,	  Karthik	  Natarajan,	  Mui	  Van	  Zandt,	  	  
Rimma	  Belenkaya,	  Clair	  Blacketer,	  Don	  O’Hara,	  Don	  Torok	  

Popula7on-‐Level	  Es7ma7on:	  	  	  
MarWjn	  Schuemie,	  Marc	  Suchard,	  
Christophe	  Lambert	  

Pa7ent-‐level	  predic7on:	  	  	  
Peter	  Rijnbeek,	  Jenna	  Reps,	  Joel	  Swerdel	  

OHDSI	  Development	  Architecture	  :	  	  	  
Frank	  DeFalco,	  Greg	  Klebanov,	  	  
Lee	  Evans,	  Sigfried	  Gold	  



Thank	  you	  the	  community!	  

	  
We’re	  all	  in	  this	  journey	  together…	  
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