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ENABLING	
  BETTER	
  USE	
  OF	
  REAL	
  WORLD	
  EVIDENCE	
  

ON	
  WHAT	
  ISSUES	
  SHOULD	
  COMMON	
  STANDARDS	
  OR	
  RULES	
  BE	
  SET?	
  	
  
•  Interoperability:	
  data	
  exchange,	
  categorizaCon,	
  diagnosCc	
  criteria	
  
•  CuraCon:	
  standards	
  for	
  verificaCon	
  and	
  confirmaCon	
  of	
  data	
  quality	
  	
  
•  Allowed	
  Uses:	
  	
  With	
  IRB	
  approval?	
  	
  With	
  consent?	
  	
  Opt	
  in	
  or	
  opt	
  out?	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Public	
  Health	
  	
  	
  Surveillance,	
  surrogate	
  validaCon	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Research	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  EffecCveness,	
  discovery,	
  repurposing,	
  RCT	
  recruiCng	
  
•  Privacy:	
  Anonymized/de-­‐idenCfied?	
  	
  Data	
  security	
  standards?	
  
•  Ownership:	
  IPR	
  on	
  data,	
  on	
  tools,	
  on	
  protocols/standards	
  	
  	
  	
  	
  
WHAT	
  SCOPE	
  OF	
  HARMONIZATION	
  IS	
  NEEDED?	
  
Global	
  >	
  NaCon-­‐Region	
  >	
  Dyad-­‐Group	
  >	
  Public	
  Agency-­‐Private	
  Firm	
  
WHO	
  SHOULD	
  DECIDE?	
  	
  HOW?	
  	
  VOLUNTARY	
  OR	
  MANDATORY?	
  	
  

              Issue  
Scope 

Interoperability 
Standards 

Curation 
Standards 

Allowed Uses        Privacy           IPR on Data 
Opt In / Opt Out   Identifiability     & Standards  

Agency-Firm 
Dyad-Group 
Nation-Region 
Global 



DATA	
  INTEGRATION	
  AND	
  CURATION	
  
	
  

RWE	
  based	
  on	
  many	
  types	
  of	
  data,	
  including	
  administraCve	
  claims	
  
data,	
  electronic	
  medical	
  records,	
  and	
  paCent	
  and	
  product	
  registries.	
  	
  
	
  

ConCnuous	
  readouts	
  from	
  medical	
  instruments,	
  conCnuous	
  
monitoring	
  from	
  mobile	
  apps	
  and	
  contextual	
  info	
  from	
  social	
  media	
  
available.	
  	
  
	
  

Data	
  embody	
  varying	
  degrees	
  of	
  quality,	
  accuracy,	
  and	
  completeness,	
  
which	
  adds	
  uncertainty	
  to	
  uClity	
  in	
  evidence	
  generaCon.	
  	
  
	
  

IntegraCon	
  of	
  data	
  sets	
  with	
  different	
  diagnosCc	
  categories	
  and	
  
outcome	
  measures,	
  merging	
  genotypic	
  and	
  phenotypic	
  informaCon,	
  
based	
  on	
  different	
  principles	
  of	
  organizaCon,	
  is	
  a	
  challenge.	
  	
  
	
  

Acceptable	
  evidence	
  generaCon	
  requires	
  ability	
  to	
  adjust	
  for	
  possible	
  
bias	
  in	
  data	
  sources	
  related	
  to	
  data	
  completeness,	
  data	
  capture	
  
incenCves,	
  clinical	
  data	
  workflows,	
  and	
  other	
  factors.	
  	
  	
  
	
  
NOTE:	
  WHEN	
  DOES	
  CURATION	
  REQUIRE	
  ACCESS	
  TO	
  PATIENT	
  
IDENTITY?	
  



DATA	
  USE	
  -­‐	
  	
  OWNERSHIP	
  AND	
  CONSENT	
  
•  Small-­‐n	
  treatment	
  groups	
  =>	
  pool	
  data	
  across	
  naCons,	
  organizaCons.	
  	
  	
  
•  Intellectual	
  property	
  rights	
  convenCons,	
  paCent	
  consent,	
  and	
  privacy	
  

protecCons	
  vary	
  naCon-­‐to-­‐naCon	
  and	
  organizaCon-­‐to-­‐organizaCon.	
  
	
  
OWNERSHIP	
  
•  Firms	
  own	
  trials	
  data	
  and	
  some	
  registries	
  	
  (US	
  FDA,	
  not	
  EU	
  EMA)	
  
•  Public	
  and	
  private	
  payers	
  own	
  claims	
  data	
  
•  Health	
  care	
  providers	
  own	
  medical	
  records	
  	
  
•  PaCent	
  	
  ownership	
  of	
  medical	
  records	
  and	
  genotypic	
  informaCon	
  

varies	
  across	
  jurisdicCons	
  and	
  contracts	
  
	
  
CONSENT	
  AND	
  PRIVACY	
  
•  PaCent/subject	
  informed	
  consent	
  (varied)	
  
•  Privacy	
  and	
  data	
  protecCon	
  standards	
  (varied)	
  
•  Anonymized	
  data	
  and	
  freedom	
  to	
  operate…	
  but	
  limits	
  on	
  value	
  
•  Public	
  policies	
  on	
  data	
  use	
  affect	
  willingness	
  to	
  parCcipate	
  (china)	
  
	
  
	
  
	
  
	
  



DATA	
  ANALYSIS	
  –	
  ANALYTICAL	
  METHODS	
  AND	
  RESEARCH	
  DESIGN	
  
How	
  combine	
  observaConal	
  	
  intervenConal	
  studies	
  to	
  accelerate	
  
evidence	
  generaCon	
  in	
  a	
  methodogically	
  	
  sound	
  manner?	
  
•  New	
  “causal	
  Inference”	
  	
  literature	
  jointly	
  developed	
  by	
  social	
  

sciences,	
  epidemiologists,	
  clinical	
  trials	
  designers	
  .	
  .	
  .	
  	
  	
  
	
  	
  	
  	
  	
  Who?	
  Gary	
  King	
  Harvard,	
  Teppei	
  Yamamoto	
  /	
  In	
  Song	
  Kim	
  MIT	
  
•  New	
  AI	
  literature	
  on	
  signal	
  detecCon	
  methods	
  and	
  unstructured	
  data	
  
	
  	
  	
  	
  	
  Who?	
  Ramy	
  Arnout,Harvard;	
  William	
  Crown,Optum;	
  Jeremy	
  Rassen,	
  
xxiAeCon;	
  Peter	
  Szolovits,	
  Clinical	
  Decision	
  Making	
  Group	
  MIT	
  CSAIL.	
  	
  
•  New	
  forms	
  of	
  clinical	
  trials,	
  working	
  between	
  observaConal	
  studies	
  

that	
  generate	
  hypotheses	
  on	
  safety	
  or	
  effecCveness	
  to	
  use	
  of	
  smart	
  
tech	
  to	
  idenCfy	
  and	
  enroll	
  paCents	
  in	
  confirmatory	
  trials	
  	
  

	
  	
  	
  	
  	
  Who?	
  Vicki	
  Seyfert-­‐Margolis	
  My-­‐Own-­‐Med,	
  Dennis	
  Ausciello,	
  Center	
  
xwfor	
  Technology	
  Assessment	
  and	
  ConCnuous	
  Health	
  
NOTE:	
  	
  DO	
  YOU	
  NEED	
  THE	
  IDENTITY	
  OF	
  PATIENTS?	
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ENABLING	
  BETTER	
  USE	
  OF	
  REAL	
  WORLD	
  EVIDENCE	
  

On	
  what	
  issues	
  should	
  common	
  standards	
  or	
  rules	
  be	
  set?	
  
•  Interoperability:	
  data	
  exchange,	
  categorizaCon,	
  diagnosCc	
  criteria	
  
•  CuraCon:	
  standards	
  for	
  verificaCon	
  and	
  confirmaCon	
  of	
  data	
  quality	
  	
  
•  Allowed	
  Uses:	
  	
  With	
  IRB	
  approval?	
  	
  With	
  consent?	
  	
  Opt	
  in	
  or	
  opt	
  out?	
  
	
  	
  	
  	
  	
  Public	
  Health	
  	
  	
  Safety	
  &	
  pandemic	
  surveillance,	
  surrogate	
  validaCon	
  
	
  	
  	
  	
  	
  Research 	
  	
  	
  	
  	
  	
  EffecCveness,	
  combining/repurposing,	
  RCT	
  recruiCng	
  
•  Privacy:	
  Anonymized/de-­‐idenCfied?	
  	
  Data	
  security	
  standards?	
  
•  Ownership:	
  IPR	
  on	
  data,	
  on	
  tools,	
  on	
  protocols/standards	
  	
  	
  	
  	
  
What	
  scope	
  of	
  harmonizaCon	
  is	
  needed?	
  	
  Is	
  scope	
  possible?	
  
Global	
  >	
  NaCon	
  /	
  Region	
  >	
  Dyad	
  /	
  Group	
  >	
  Public	
  Agency	
  /	
  Private	
  Firm	
  
Who	
  should	
  decide?	
  	
  	
  How?	
  	
  Voluntary	
  or	
  mandatory?	
  

              Issue  
Scope 

Interoperability 
Standards 

Curation 
Standards 

Allowed Uses        Privacy           IPR on Data 
Opt In / Opt Out   Identifiability     & Standards  

Agency-Firm 
Dyad-Group 
Nation-Region 
Global 
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PATIENTS,	
  PROVIDERS,	
  PAYERS	
  WANT	
  EFFECTIVENESS	
  	
  	
  NEED	
  RWE	
  



EFFECTIVENESS	
  AND	
  RWE	
  	
  
	
  
Classic	
  RCT	
  provide	
  a	
  valid	
  basis	
  for	
  inferring	
  safety	
  and	
  efficacy	
  of	
  a	
  
drug	
  for	
  strictly	
  adhering	
  confounder-­‐cleansed	
  populaCons	
  over	
  limited	
  
periods	
  of	
  Cme	
  .	
  .	
  .	
  	
  	
  
….	
  But	
  limits	
  on	
  use	
  of	
  RCT	
  as	
  basis	
  for	
  predicCng	
  safety	
  and	
  
effecCveness	
  for	
  general	
  populaCons	
  with	
  comorbidiCes	
  taking	
  other	
  
drugs	
  with	
  limited	
  adherence	
  over	
  longer	
  periods	
  of	
  Cme.	
  	
  
	
  
ObservaConal	
  studies	
  based	
  on	
  real-­‐world	
  data	
  can	
  provide	
  insights	
  into	
  
the	
  safety	
  and	
  effecCveness	
  of	
  drugs	
  .	
  .	
  .	
  	
  
….	
  But	
  the	
  presence	
  of	
  selecCon	
  effects,	
  biases	
  in	
  data	
  capture,	
  and	
  
variable	
  data	
  completeness	
  limit	
  internal	
  validity	
  of	
  such	
  studies.	
  	
  
	
  
How	
  move	
  from	
  Efficacy-­‐to-­‐EffecCveness?	
  
•  Combine	
  RWE	
  and	
  targeted	
  intervenConal	
  studies	
  	
  	
  
•  Going	
  backwards	
  from	
  observaCon	
  to	
  targeted	
  trials	
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DEMAND	
  EARLIER	
  ACCESS,	
  IMPROVED	
  RISK	
  MANAGEMENT	
  –	
  NEED	
  RWE	
  SEEK	
  EARLIER	
  ACCESS,	
  BETTER	
  RISK	
  MANAGEMENT	
  -­‐	
  NEED	
  RWE!	
  



ADAPTIVE	
  LICENSING	
  
PaCent	
  experience	
  contributes	
  	
  
to	
  evidence	
  development	
  	
  
	
  
FRONT	
  END	
  –	
  PRE	
  MARKET	
  	
  
Earlier	
  approval	
  
CondiConal	
  
Limit	
  to	
  paCents	
  on	
  benefit/risk	
  
	
  
BACK	
  END	
  –	
  ON	
  MARKET	
  
Strengthen	
  observaCon	
  
•  Registries	
  
•  EHRs	
  
Analyze	
  safety	
  and	
  effecCveness	
  
Adapt	
  label	
  and	
  license	
  
	
  
KEY	
  
PaCents	
  in	
  intervenConal	
  studies	
  
PaCents	
  treated	
  but	
  unobserved	
  
PaCents	
  treated	
  and	
  observed	
  	
   11 

TRADITIONAL  
LICENSING 

ADAPTIVE 
LICENSING  



FROM	
  PREDICTION	
  TO	
  OBSERVATION	
  AND	
  MONITORING	
  
Credit:	
  	
  Eichler	
  OECD	
  presentaCon	
  2014	
   

	
  
Year 	
   	
  Drug	
  >	
  Adverse	
  Effect	
  	
   	
  DetecCon	
  Threshold	
  	
  
1950-­‐60s 	
  Thalidomide	
  >	
  phocomelia	
  	
   	
  10000	
  cases	
  
2005	
  	
   	
   	
  Natalizumab	
  >	
  PML	
  	
  	
  	
  	
   	
  3	
  cases	
  
2009	
   	
   	
  Pandemrix	
  >	
  narcolepsy 	
  6	
  cases	
  	
  
	
  
Note:	
   	
  phocomelia	
   	
   	
  low	
  background	
  /	
  high	
  visibility	
  event	
  	
  
Note: 	
  MI	
  in	
  diabeCcs	
   	
  high	
  background	
  /	
  low	
  visibility	
  events	
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WEAK	
  EXISTING	
  POSTMARKETING	
  FOLLOWUP	
  AND	
  CONTROLS	
  
2005	
  Ed	
  Markey	
  staff	
  study	
  
•  91	
  required	
  postmarkeCng	
  studies	
  
•  45%	
  not	
  completed,	
  many	
  not	
  started	
  
2013	
  Moore-­‐Furberg	
  study	
  of	
  20	
  drugs	
  approved	
  in	
  2008	
  
•  	
  8	
  expedited	
  approval	
  based	
  on	
  average	
  of	
  5.1	
  years	
  of	
  clinical	
  tesCng	
  
•  12	
  standard	
  approval	
  based	
  on	
  7.5	
  years	
  of	
  clinical	
  tesCng	
  
•  60%	
  of	
  required	
  follow-­‐up	
  safety	
  studies	
  not	
  completed	
  by	
  2013	
  
2013	
  Carpenter	
  “hodgepodge	
  of	
  excepCons	
  to	
  rigorous	
  premarket	
  review”	
  
•  Approval	
  based	
  on	
  tesCng	
  in	
  limited	
  paCent	
  populaCons	
  
•  Use	
  not	
  restricted	
  to	
  limited	
  paCent	
  populaCons	
  
2015	
  Kim-­‐Prasad	
  study	
  on	
  36	
  cancer	
  drugs	
  based	
  on	
  surrogate	
  endpoints	
  

	
   	
   	
  	
  	
  	
  Survival	
  Benefits	
  Three	
  Years	
  axer	
  Approval	
  	
  
	
  	
  	
  	
  	
  Pathway 	
   	
  Proven	
  Benefit	
  	
  	
  	
  No	
  Benefit	
  	
  	
  	
  Benefit	
  Unknown	
  
	
  	
  	
  	
  	
  Accelerated	
  n=15 	
  	
  	
  	
  	
  	
   	
  06	
  % 	
   	
  40	
  % 	
   	
  54	
  %	
   	
  	
  
	
  	
  	
  	
  	
  TradiConal	
  	
  	
  n=21 	
   	
  20	
  % 	
   	
  57	
  % 	
   	
  23	
  %	
  
	
  	
  	
  	
  	
  Combined	
  	
  	
  	
  n=36 	
   	
  14	
  % 	
   	
  50	
  % 	
   	
  36	
  %	
  



SERENDIPITOUS	
  REPURPOSING	
  –	
  NEW	
  USES	
  FOR	
  OLD	
  DRUGS	
  
Sildenafil	
  developed	
  as	
  treatment	
  for	
  angina,	
  repurposed	
  	
  for	
  erecCle	
  
dysfuncCon,	
  then	
  repurposed	
  for	
  pulmonary	
  arterial	
  hypertension.	
  
Phenothiazine	
  originally	
  developed	
  as	
  anCmalarial,	
  anChistamine,	
  
anestheCc.	
  	
  When	
  used	
  as	
  anestheCc	
  on	
  psychoCcs,	
  reduced	
  psychosis.	
  
Tricyclics	
  originally	
  developed	
  for	
  TB	
  then	
  repurposed	
  as	
  anCdepressant	
  
when	
  mood	
  of	
  TB	
  paCents	
  treated	
  with	
  tricyclics	
  improved.	
  	
  
	
  
EXAMPLES	
  OF	
  MORE	
  SYSTEMATIC	
  REPURPOSING	
  	
  	
  
AZT	
  tested	
  and	
  rejected	
  as	
  treatment	
  for	
  herpes	
  simplex,	
  and	
  then	
  used	
  
as	
  treatment	
  for	
  HIV.	
  	
  NIH	
  funding	
  for	
  screening	
  of	
  exisCng	
  drugs	
  as	
  
anC-­‐retrovirals	
  was	
  key	
  in	
  repurposing.	
  
FluoexeCne	
  HCl	
  was	
  developed	
  as	
  Prozac	
  for	
  depression,	
  then	
  patented,	
  
licensed	
  and	
  marketed	
  as	
  Sarafem	
  to	
  treat	
  PMS.	
  	
  
	
  

REPURPOSING	
  DRUGS	
  	
  –	
  NEED	
  RWE	
  	
  



	
  
DRUG	
  REPURPOSING	
  THROUGH	
  OBSERVATONAL	
  INNOVATION?	
  	
  	
  	
  
	
  
	
  
Fewer	
  new	
  drugs	
  emerging	
  from	
  pipeline	
  .	
  .	
  .	
  .	
  
.	
  .	
  .	
  .	
  interest	
  in	
  squeezing	
  addiConal	
  value	
  from	
  exisCng	
  drugs.	
  
	
  
Development	
  of	
  higher	
  quality	
  EHR	
  .	
  .	
  .	
  .	
  
.	
  .	
  .	
  .	
  enable	
  search	
  for	
  secondary	
  benefits	
  as	
  well	
  as	
  adverse	
  effects.	
  	
  	
  
	
  
Development	
  of	
  paIern	
  recogniCon	
  methods	
  in	
  arCficial	
  intelligence	
  .	
  .	
  .	
  	
  
.	
  .	
  .	
  .	
  provide	
  tools	
  to	
  detect	
  secondary	
  benefits,	
  disCnguish	
  from	
  noise.	
  	
  	
  
	
  
AdapCve	
  licensing	
  uses	
  observaConal	
  with	
  credibility	
  .	
  .	
  .	
  .	
  
.	
  .	
  .	
  .	
  provides	
  regulatory	
  framework	
  integraCng	
  observaCon	
  and	
  RCT.	
  	
  



CONDITION1	
  	
  	
  	
  	
  	
  	
  	
  MARKER1	
  	
  	
  	
  	
  	
  	
  	
   	
  DIAGNOSIS1	
  	
  	
  TREATMENT1	
  	
  	
  	
   	
  ∆	
  CONDITION1	
  	
  	
  	
  ∆	
  MARKER1	
  

CONDITION2	
  	
  	
  	
  	
  	
  	
  	
  MARKER2	
  	
  	
  	
  	
  	
  	
  	
   	
  DIAGNOSIS2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  ∆	
  CONDITION2	
  	
  	
  	
  ∆	
  MARKER2	
  

	
  	
  	
  	
  	
  HYPOTHESIS	
  GENERATION 	
  	
  	
  	
  	
  	
  	
  PASSIVE	
  ANALYSIS	
  OF	
  EHR	
  OF	
  PATIENTS	
  WITH	
  CO-­‐MORBIDITY	
  	
  	
  

CONDITION1	
  	
  	
  	
  	
  	
  	
  MARKER1	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  DIAGNOSIS1	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ∆	
  CONDITION1	
  	
  	
  	
  ∆	
  MARKER1	
  

CONDITION2	
  	
  	
  	
  	
  	
  	
  MARKER2	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  DIAGNOSIS2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  ∆	
  CONDITION2	
  	
  	
  	
  ∆	
  MARKER2	
  

OBSERVED	
  TREATMENT	
  1 	
  PATIENTS	
  WITH	
  CONDITION	
  1	
  AND	
  CONDITION	
  2	
  	
  

RANDOMIZED	
  TREATMENT	
  1 	
  SUBJECTS	
  WITH	
  CONDITION	
  2	
  ONLY	
  
CONDITION2	
  	
  	
  	
  	
  	
  	
  	
  MARKER2	
  	
   	
  DIAGNOSIS2	
  	
  	
  TREATMENT1	
  	
  	
  	
  	
  	
  	
   	
  ∆	
  CONDITION2	
  	
  	
  	
  ∆	
  MARKER2	
  

CONDITION2	
  	
  	
  	
  	
  	
  	
  MARKER2	
  	
  	
  	
  	
  	
   	
  DIAGNOSIS2	
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ENABLING	
  BETTER	
  USE	
  OF	
  REAL	
  WORLD	
  EVIDENCE	
  

On	
  what	
  issues	
  should	
  common	
  standards	
  or	
  rules	
  be	
  set?	
  
•  Interoperability:	
  data	
  exchange,	
  categorizaCon,	
  diagnosCc	
  criteria	
  
•  CuraCon:	
  standards	
  for	
  verificaCon	
  and	
  confirmaCon	
  of	
  data	
  quality	
  	
  
•  Allowed	
  Uses:	
  	
  With	
  IRB	
  approval?	
  	
  With	
  consent?	
  	
  Opt	
  in	
  or	
  opt	
  out?	
  
	
  	
  	
  	
  	
  Public	
  Health	
  	
  	
  Safety	
  &	
  pandemic	
  surveillance,	
  surrogate	
  validaCon	
  
	
  	
  	
  	
  	
  Research 	
  	
  	
  	
  	
  	
  EffecCveness,	
  combining/repurposing,	
  RCT	
  recruiCng	
  
•  Privacy:	
  Anonymized/de-­‐idenCfied?	
  	
  Data	
  security	
  standards?	
  
•  Ownership:	
  IPR	
  on	
  data,	
  on	
  tools,	
  on	
  protocols/standards	
  	
  	
  	
  	
  
What	
  scope	
  of	
  harmonizaCon	
  is	
  needed?	
  	
  Is	
  scope	
  possible?	
  
Global	
  >	
  NaCon	
  /	
  Region	
  >	
  Dyad	
  /	
  Group	
  >	
  Public	
  Agency	
  /	
  Private	
  Firm	
  
Who	
  should	
  decide?	
  	
  	
  How?	
  	
  Voluntary	
  or	
  mandatory?	
  

              Issue  
Scope 

Interoperability 
Standards 

Curation 
Standards 

Allowed Uses        Privacy           IPR on Data 
Opt In / Opt Out   Identifiability     & Standards  

Agency-Firm 
Dyad-Group 
Nation-Region 
Global 





SENTINEL:	
  DISTRIBUTED	
  DATA	
  SYSTEM	
  SERVING	
  FDA	
  
Data	
  Quality:	
  Data	
  partners,	
  not	
  SenCnel,	
  	
  	
  retain	
  paCent-­‐level	
  data	
  per	
  
the	
  industry	
  standard,	
  maintain	
  control	
  of	
  data	
  behind	
  firewalls,	
  and	
  
respond	
  to	
  queries	
  sent	
  by	
  the	
  SenCnel	
  operaCons	
  center.	
  Data	
  
curaCon	
  is	
  the	
  responsibility	
  of	
  data	
  partners.	
  SenCnel	
  leverages	
  
exisCng	
  data	
  standards	
  used	
  by	
  insurers	
  and	
  clinicians	
  in	
  the	
  US.	
  	
  
Data	
  Access	
  -­‐	
  Ownership	
  and	
  Consent:	
  Data	
  partners	
  collect	
  data	
  for	
  
administraCve,	
  billing,	
  and	
  clinical	
  care	
  purposes,	
  are	
  responsible	
  for	
  
protecCon	
  and	
  appropriate	
  use	
  of	
  data,	
  and	
  must	
  secure	
  approval	
  for	
  
research	
  from	
  their	
  IRBs.	
  	
  Because	
  SenCnel	
  is	
  part	
  of	
  a	
  program	
  of	
  
acCve	
  surveillance	
  for	
  adverse	
  effects	
  of	
  drugs,	
  SenCnel	
  queries	
  are	
  
treated	
  under	
  a	
  public	
  health	
  excepCon	
  doctrine	
  not	
  requiring	
  IRB	
  
approval.	
  Only	
  the	
  FDA	
  may	
  iniCate	
  queries	
  in	
  SenCnel.	
  	
  
AnalyCcal	
  methods:	
  The	
  reliance	
  on	
  a	
  distributed	
  structure,	
  with	
  
queries	
  to	
  data	
  owners	
  returning	
  marginal	
  counts	
  or	
  intermediate	
  
matrices	
  rather	
  than	
  individual-­‐level	
  data,	
  complicates	
  the	
  use	
  of	
  
advanced	
  analyCcal	
  methods	
  to	
  control	
  for	
  selecCon	
  effects	
  and	
  
interacCon	
  effects,	
  limits	
  data	
  curaCon,	
  precludes	
  follow-­‐up	
  queries	
  
for	
  further	
  informaCon	
  on	
  individual	
  cases.	
  	
  



OPTUM	
  LABS	
  –	
  A	
  CENTRALIZED	
  SYSTEM	
  SERVING	
  UNITED	
  HEATHCARE	
  
Data	
  Quality:	
  Health	
  care	
  data	
  from	
  de-­‐idenCfied	
  claims	
  and	
  clinical	
  
data	
  from	
  mulCple	
  health	
  plans	
  and	
  provider	
  groups.	
  	
  
•  The	
  data	
  are	
  integrated	
  across	
  care	
  seyngs,	
  longitudinally	
  linked	
  at	
  

the	
  paCent	
  level,	
  and	
  stored	
  in	
  a	
  secure	
  central	
  locaCon.	
  	
  
•  The	
  centralized	
  data	
  facilitates	
  rapid	
  turnaround	
  on	
  analyses,	
  and	
  

enables	
  close	
  invesCgaCon	
  of	
  rare	
  events,	
  small	
  paCent	
  subgroups	
  
and	
  other	
  inquiries	
  difficult	
  to	
  conduct	
  with	
  distributed	
  data	
  model.	
  	
  

•  The	
  centralized	
  model	
  also	
  facilitates	
  direct	
  queries	
  of	
  the	
  full	
  
database	
  to	
  test	
  project	
  feasibility	
  and	
  generate	
  preliminary	
  
descripCve	
  results	
  without	
  needing	
  to	
  distribute	
  common	
  protocols	
  
to	
  remote	
  data	
  holders,	
  obtain	
  iteraCve	
  approvals,	
  and	
  aggregate	
  
results	
  across	
  sites	
  post	
  analysis.	
  	
  

•  All	
  data	
  from	
  contribuCng	
  plans	
  and	
  EMRs	
  are	
  subjected	
  to	
  
numerous	
  edit	
  checks	
  to	
  cleanse	
  the	
  data	
  to	
  support	
  research.	
  	
  

•  Up	
  to	
  85%	
  of	
  EMR	
  clinical	
  content	
  originally	
  resides	
  in	
  unstructured	
  
data.	
  	
  As	
  a	
  consequence,	
  thousands	
  of	
  clinical	
  data	
  elements	
  are	
  
extracted	
  from	
  EMRs	
  through	
  natural	
  language	
  processing	
  (NLP),	
  
curated,	
  normalized	
  and	
  then	
  linked	
  to	
  claims	
  at	
  an	
  individual	
  level	
  
to	
  add	
  depth	
  to	
  the	
  claims	
  populaCon	
  breadth.	
  	
  



OPTUM	
  LABS	
  –	
  A	
  CENTRALIZED	
  SYSTEM	
  SERVING	
  UNITED	
  HEATHCARE	
  
Data	
  Access	
  –	
  Ownership	
  and	
  Consent:	
  	
  
•  Optum	
  obtains	
  rights	
  to	
  use	
  de-­‐idenCfied	
  claims	
  and	
  EMR	
  data	
  for	
  

research	
  from	
  contribuCng	
  health	
  plans	
  and	
  provider	
  groups	
  under	
  
its	
  business	
  associate	
  relaConships	
  with	
  these	
  organizaCons.	
  

•  PaCent-­‐protected	
  health	
  informaCon	
  is	
  encrypted	
  and	
  double	
  
hashed	
  into	
  unique	
  idenCfiers	
  that	
  enables	
  data	
  to	
  be	
  linked	
  across	
  
sources	
  in	
  a	
  completely	
  de-­‐idenCfied	
  manner.	
  	
  

•  A	
  staCsCcal	
  expert	
  in	
  de-­‐idenCficaCon	
  approves	
  all	
  views	
  and	
  
determines	
  that	
  the	
  data	
  elements	
  in	
  combinaCon	
  present	
  a	
  “very	
  
small”	
  risk	
  of	
  re-­‐idenCficaCon,	
  as	
  specified	
  by	
  HIPAA.	
  	
  

AnalyCcal	
  methods:	
  	
  
•  The	
  reliance	
  on	
  a	
  centralized	
  structure,	
  with	
  direct	
  access	
  to	
  

anonymized	
  individual	
  data,	
  permits	
  the	
  use	
  of	
  advanced	
  analyCcal	
  
methods	
  to	
  control	
  for	
  selecCon	
  effects	
  and	
  interacCon	
  effects	
  and	
  
allows	
  follow-­‐up	
  queries	
  for	
  further	
  informaCon	
  on	
  individual	
  cases.	
  

•  But	
  centralized	
  architecture	
  limits	
  Optum	
  access	
  to	
  a	
  smaller	
  set	
  of	
  
data	
  sources	
  than	
  the	
  SenCnel.	
  



Outline	
  	
  	
  	
  	
  	
  	
  
I.  	
  	
  	
  	
  	
  	
  	
  IntroducCon	
  to	
  SyntheCc	
  Biology:	
  	
  Enabling	
  Technologies	
  and	
  DefiniCons	
  
II.	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  Technical	
  AIributes 	
   	
  Associated	
  Policy	
  Issues	
  	
  

	
  Parts	
  and	
  Standards	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
   	
  Intellectual	
  Property	
  /	
  Commons	
  
	
   	
   	
   	
  	
  	
  	
   	
  Public	
  and	
  Private	
  Investment	
  	
  

	
  	
  	
  	
  	
   	
  Deskilling-­‐AutomaCon	
  	
  	
  	
  	
  	
   	
   	
  Environment-­‐Economic	
  Impact	
  
	
   	
   	
   	
  	
  	
  	
   	
  Security:	
  Oversight	
  and	
  Engagement	
  	
  

	
  	
  	
  	
  	
   	
  Modularity-­‐Repurposing 	
   	
  Safety:	
  BSL	
  ClassificaCons	
  
	
   	
   	
   	
  	
  	
  	
   	
  Security:	
  Malign	
  Repurposing	
  
	
   	
   	
   	
  	
  	
  	
   	
  Environment:	
  CerCfying	
  Chassis	
  

	
  

III.	
   	
  	
  	
  	
  	
  	
  	
  	
  Complexity,	
  Uncertainty,	
  Credibility:	
  ScienCsts	
  as	
  Communicators	
  

SOME	
  OPPORTUNITIES	
  AND	
  GAPS	
  
DESIGNING	
  AND	
  REFINING	
  ADAPTIVE	
  LICENSING	
  
•  EMA	
  AdapCve	
  Licensing	
  Pilot	
  Projects	
  	
  	
  
•  SimulaCons	
  using	
  data	
  from	
  previously	
  approved	
  drugs	
  
•  Assessing	
  payer	
  based	
  methods	
  of	
  controlling	
  access	
  	
  
POOLING	
  INTERVENTION	
  AND	
  OBSERVATIONAL	
  DATA	
  	
  
•  MulCnaConal	
  trials	
  to	
  capture	
  sufficient	
  N	
  
•  Exploit	
  natural	
  experiments	
  (Singapore)	
  to	
  esCmate	
  biases	
  	
  
•  IPR	
  and	
  licensing	
  of	
  data	
  from	
  registries,	
  payers	
  and	
  EHR	
  
•  Privacy	
  regulaCons	
  and	
  data	
  sharing	
  arrangements	
  
•  Cybersecurity	
  and	
  data	
  protecCon	
  
•  Technical	
  protocols	
  and	
  standards	
  for	
  interoperability	
  
•  Advanced	
  methods	
  for	
  causal	
  inference	
  with	
  large	
  data	
  
•  ConfirmaCon	
  of	
  associaCons	
  on	
  beneficial	
  or	
  adverse	
  effects	
  	
  
•  Going	
  backwards	
  from	
  observaCon	
  to	
  intervenCon	
  
POLITICAL	
  ECONOMY	
  
•  ConverCng	
  data	
  owners	
  (payers,	
  providers,	
  HMO)	
  	
  into	
  developers?	
  
•  Drug	
  licensing	
  as	
  pricing	
  policy:	
  	
  creaCng	
  compeCCve	
  markets?	
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ENABLING	
  BETTER	
  USE	
  OF	
  REAL	
  WORLD	
  EVIDENCE	
  

On	
  what	
  issues	
  should	
  common	
  standards	
  or	
  rules	
  be	
  set?	
  
•  Interoperability:	
  data	
  exchange,	
  categorizaCon,	
  diagnosCc	
  criteria	
  
•  CuraCon:	
  standards	
  for	
  verificaCon	
  and	
  confirmaCon	
  of	
  data	
  quality	
  	
  
•  Allowed	
  Uses:	
  	
  With	
  IRB	
  approval?	
  	
  With	
  consent?	
  	
  Opt	
  in	
  or	
  opt	
  out?	
  
	
  	
  	
  	
  	
  Public	
  Health	
  	
  	
  Safety	
  &	
  pandemic	
  surveillance,	
  surrogate	
  validaCon	
  
	
  	
  	
  	
  	
  Research 	
  	
  	
  	
  	
  	
  EffecCveness,	
  combining/repurposing,	
  RCT	
  recruiCng	
  
•  Privacy:	
  Anonymized/de-­‐idenCfied?	
  	
  Data	
  security	
  standards?	
  
•  Ownership:	
  IPR	
  on	
  data,	
  on	
  tools,	
  on	
  protocols/standards	
  	
  	
  	
  	
  
What	
  scope	
  of	
  harmonizaCon	
  is	
  needed?	
  	
  Is	
  scope	
  possible?	
  
Global	
  >	
  NaCon	
  /	
  Region	
  >	
  Dyad	
  /	
  Group	
  >	
  Public	
  Agency	
  /	
  Private	
  Firm	
  
Who	
  should	
  decide?	
  	
  	
  How?	
  	
  Voluntary	
  or	
  mandatory?	
  

              Issue  
Scope 

Interoperability 
Standards 

Curation 
Standards 

Allowed Uses        Privacy           IPR on Data 
Opt In / Opt Out   Identifiability     & Standards  

Agency-Firm 
Dyad-Group 
Nation-Region 
Global 


