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Joining	
  the	
  Journey	
  



OHDSI	
  Korea	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

CDM	
  conversion	
  of	
  Ajou	
  University	
  EHR	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

CDM	
  conversion	
  of	
  Gacheon	
  University	
  EHR	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

CDM	
  conversion	
  of	
  Na\onal	
  Health	
  Insurance	
  Service	
  
(NHIS)	
  data	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

Interna\onal	
  Korea	
  Symposium	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

1st	
  OHDSI	
  Data	
  Governance	
  Leadership	
  Mee\ng	
  	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

CDM	
  conversion	
  of	
  Health	
  Insurance	
  Review	
  &	
  
Assessment	
  Service	
  (HIRA)	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

CDM	
  conversion	
  of	
  Seoul	
  Na\onal	
  University	
  Bundang	
  
Hospital	
  



2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

FEEDER-­‐NET	
  project	
  launched	
  

6	
  projects,	
  3	
  years,	
  $	
  1.5M	
  for	
  each 

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



CDM	
  conversion	
  of	
  Samsung	
  Medical	
  University	
  

2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  



FEEDER-­‐NET	
  Data	
  Network	
  in	
  Korea	
  



Ajou	
  University	
  Datathon	
  August	
  2019	
  

2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  



Upcoming	
  OHDSI	
  Events	
  

2014	
   2016	
   2017	
  2015	
   2018	
   2019	
  

•  OHDSI	
  OMOP	
  Tutorial	
  	
  
– 2	
  days	
  in	
  October	
  

•  OHDSI	
  Korea	
  Symposium	
  
– December	
  12th	
  –	
  14th	
  



OHDS	
  China	
  
	
  



2016	
   2018	
   2019	
  2017	
  

OHDSI	
  China	
  Established	
  

hdps://ohdsichina.org	
  



2016	
   2018	
   2019	
  2017	
  

OHDSI	
  China	
  Symposium	
  2017	
  



Shanghai	
  Hackathon	
  

2016	
   2018	
   2019	
  2017	
  



2018	
  Symposium	
  

2016	
   2018	
   2019	
  2017	
  



Beijing	
  Hackathon	
  

2016	
   2018	
   2019	
  2017	
  



2019	
  Symposium	
  

2016	
   2018	
   2019	
  2017	
  



Chinese	
  Atlas 	
  	
  

2016	
   2018	
   2019	
  2017	
  



OMOP	
  Conversion	
  -­‐	
  Beijing-­‐Tianjin-­‐Hebei	
  Psychiatry	
  
Alliance	
  

2016	
   2018	
   2019	
  2017	
  

First	
  network	
  
study	
  using	
  
Chinese	
  
OMOP	
  data	
  



Fudan	
  Tutorial	
  August	
  2019	
  

2016	
   2018	
   2019	
  2017	
  



Upcoming	
  OHDSI	
  Events	
  

•  OHDSI	
  OMOP	
  Tutorial	
  	
  
– October	
  16th	
  –	
  17th	
  in	
  Guangzhou	
  

•  OHDSI	
  OMOP	
  Half	
  Day	
  Tutorial	
  
– November	
  24th	
  in	
  Guangzhou	
  

2016	
   2018	
   2019	
  2017	
  



OHDS	
  Japan	
  



OHDSI	
  Japan	
  Ini\al	
  Mee\ng	
  

2019	
   2020	
  



OHDSI	
  Japan	
  2nd	
  Mee\ng	
  

2019	
   2020	
  



OHDSI	
  Japan	
  Working	
  Groups	
  

•  OMOP	
  CDM/ETL	
  
•  OMOP	
  Vocabulary	
  	
  
•  OHDSI	
  Japan	
  Promo\ons	
  and	
  Communica\ons	
  
•  OHDSI	
  Japan	
  Forum	
  



Upcoming	
  OHDSI	
  Events	
  

•  ETL	
  Q&A	
  workshop	
  
– TBD	
  

•  OHDSI	
  Tutorials	
  
– TBD	
  



OHDS	
  Singapore	
  



Na\onal	
  University	
  of	
  Singapore	
  

Clinical	
  and	
  survey	
  data	
  for	
  type-­‐2	
  diabetes	
  cohort	
  from	
  Khoo	
  
Teck	
  Puat	
  Hospital,	
  5187	
  pa\ents,	
  13th	
  May	
  2019	
  
	
  	
  
Saw	
  Swee	
  Hock	
  School	
  of	
  Public	
  Health,	
  type-­‐2	
  diabetes	
  cohort,	
  
14,017	
  pa\ents,	
  1st	
  July	
  2019	
  



OMOP CDM Oncology 
Module at Work 

Rimma Belenkaya, Michael Gurley, Christian Reich, Dmitry 
Dymshyts, Jeremy Warner, Robert Miller, Andrew Williams, 

RuiJun Chen	
  



OHDSI Oncology WG 

Michael Gurley Christian Reich Robert Miller 

Jeremy Warner Andrew Williams RuiJun Chen 

Dmitry Dymshyts 

Rimma Belenkaya 



Challenges: Granularity 
Normal Condition 

Most normal conditions  
are defined by three main  

dimensions implicitly,  
plus some extra attributes 

Cancer 
• Cause is not known, but morphology 
and topology are detailed and explicit 
• The many tumor attributes (modifiers) 
are also explicit and well defined 



•  Clinically and analytically relevant representation of cancer 
diagnoses, treatments, and outcomes requires data abstraction 

–  Not readily available in the source data  
–  Traditionally not supported in OMOP CDM  

Challenges: Abstraction 

Diagnosis Hospice/EOL 
Palliative Care 

Treatments 

1st disease occurrence 

1st treatment course 

Remission 

2nd treatment course 

Progression Progression Stable disease 

3rd and 4th treatment courses 



Solving Granularity Challenge	
  
Cancer Diagnosis Model in the OMOP Vocabulary 

Added vocabularies: 



Cancer diagnosis representation in the OMOP CDM
• Precoordinated concept of cancer 

Morphology + Site is stored in 
Condition_Occurrence

• Diagnostic modifiers are stored in 
Measurement and linked to the
Condition_Occurrence record

Solving Granularity Challenge	
  



Cancer diagnosis representation in the OMOP CDM
• Precoordinated concept of cancer 

Morphology + Site is stored in 
Condition_Occurrence

• Diagnostic modifiers are stored in 
Measurement and linked to the
Condition_Occurrence record

Example of cancer diagnosis in the OMOP CDM
Histology+Site diagnosis in Condition_Occurrence

Grade modifier in Measurement

condition_occurrence_id 123456789
person_id 1
condition_concept_id 4116071
condition_start_datetime June 9, 2019
condition_type_concept_id 32535
condition_source_value 8010/3-C50.9
condition_source_concept_id 44505310

measurement_id 567890
person_id 1
measurement_datetime June 9, 2019
measurement_concept_id 35918640
measurement_date June 9, 2019
value_as_concept_id 35922509
measurement_type_concept_id 32534
measurement_source_value 3844
measurement_source_concept_id 35918640
value_source_value breast@3844@3
modifier_of_event_id 123456789
modifier_field_concept_id 1147127

Solving Granularity Challenge	
  



Solving Abstraction Challenge	
  
Disease and treatment episodes in the OMOP CDM

Added vocabularies: 



Disease and treatment episodes in the OMOP CDM

Example of disease and treatment episodes in the Episode table

‘First occurrence’-of-’Carcinoma of breast’
episode_id 12345
person_id 1
episode_concept_id 32528
episode_start_datetime June 9, 2019
episode_object_concept_id 4116071
episode_type_concept_id 32535

‘Treatment regimen’-of-’ Carboplatin and Paclitaxel’
episode_id 12346
person_id 1
episode_concept_id 32531
episode_start_datetime July 9, 2019
episode_parent_id 12345
episode_object_concept_id 35804255
episode_type_concept_id 32545

Solving Abstraction Challenge	
  

Added vocabularies: 



Testing	
  
•  Developed vocabulary-driven ETL for data conversion from Tumor 

Registry 

•  Converted EHR and Tumor Registry data from four participating 
institutions 

•  Tested clinical characterization use cases 
–  Survival from initial diagnosis 
–  Time from diagnosis to treatment 
–  High-level treatment course for 1st cancer occurrence 
–  Derivation of chemotherapy regimens from atomic drugs	
  



Survival from diagnosis 

Six most prevalent cancers 

Metastatic vs. Non-metastatic cancers 



Join the Effort! 
•  CDM	
  and	
  Vocabulary	
  Work	
  

–  Adding	
  domains	
  for	
  genomics,	
  imaging	
  and	
  outcomes	
  
–  Improving	
  ICD-­‐O-­‐3	
  to	
  SNOMED	
  mapping	
  precision	
  
–  Mapping	
  of	
  NAACCR	
  data	
  dic\onary	
  to	
  SNOMED	
  

•  Oncology-­‐specific	
  THEMIS	
  convenLons	
  

•  ETL	
  
–  Valida\on	
  
–  Conven\ons	
  and	
  algorithms	
  for	
  fusing	
  tumor	
  registry	
  and	
  EHR	
  data	
  on	
  the	
  same	
  pa\ent	
  

•  Use-­‐case-­‐driven	
  algorithms	
  for	
  	
  
–  iden\fying	
  &	
  characterizing	
  cancer	
  popula\ons	
  
–  iden\fying	
  treatment	
  pathways	
  and	
  disease	
  progression	
  
–  predic\ng	
  disease	
  progression	
  

belenkar@mskcc.org	
  
m-­‐gurley@northwestern.edu	
  	
  



Many	
  thanks	
  to	
  
Charles	
  Bailey,	
  Children’s	
  Hospital	
  of	
  Philadelphia,	
  US	
  
ScoS	
  Campbell,	
  University	
  of	
  Nebraska,	
  US	
  
Rachel	
  Chee,	
  IQVIA,	
  Great	
  Britain	
  
Mark	
  Danese,	
  Outcome	
  Insights,	
  US	
  
Asieh	
  Golozar,	
  Regeneron,	
  US	
  
George	
  Hripcsak,	
  Columbia	
  University,	
  US	
  
Ben	
  May,	
  Columbia	
  University,	
  US	
  
Maxim	
  Moinat,	
  The	
  Hyve,	
  Netherlands	
  
Anna	
  Ostropolets,	
  Columbia	
  University,	
  US	
  
Meera	
  Patel,	
  MSK,	
  US	
  
Joseph	
  Plasek,	
  Aurora,	
  US	
  
Gurvaneet	
  Randhawa,	
  NCI,	
  US	
  
Donna	
  Rivera,	
  NIH,	
  US	
  
Mitra	
  Rocca,	
  FDA,	
  US	
  
Anastasios	
  Siapos,	
  IQVIA	
  ,	
  Great	
  Britain	
  
Firas	
  Wehbe,	
  Northwestern	
  University,	
  US	
  
Seng	
  Chan	
  You,	
  Ajou	
  University	
  School	
  of	
  Medicine,	
  Korea	
  



	
  
	
  

Thank	
  you!	
  



Thank	
  you!	
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The  Need

•  The	
  common	
  failure	
  to	
  reproduce	
  published	
  results	
  has	
  created	
  an	
  
atmosphere	
  of	
  crisis	
  even	
  in	
  disciplines	
  where	
  precise	
  measurement	
  
and	
  \ght	
  experimental	
  control	
  are	
  the	
  norm	
  	
  

•  There	
  is	
  even	
  more	
  reason	
  for	
  vigilance	
  in	
  disciplines	
  that	
  must	
  
manage	
  lower	
  degrees	
  of	
  measurement	
  accuracy	
  and	
  experimental	
  
control	
  

• One	
  response	
  to	
  this	
  crisis	
  has	
  been	
  the	
  emergence	
  of	
  open	
  science	
  
principles	
  that	
  publicly	
  expose	
  the	
  process	
  of	
  defining	
  hypotheses,	
  
data	
  selec\on	
  and	
  development,	
  study	
  design	
  and	
  analy\c	
  choices	
  



The	
  solu\on	
  



Rapid  adop:on  of  principles:




What  does  it  mean  to  be  FAIR?


•  FAIR	
  
•  Findable,	
  	
  
• Accessible,	
  	
  
•  Interoperable,	
  	
  
• Reusable.	
  

hdps://libereurope.eu/wp-­‐content/uploads/2017/12/LIBER-­‐
FAIR-­‐Data.pdf	
  



What  are  we  proposing?


Anatomy	
  of	
  an	
  APHRODITE	
  FAIR	
  phenotype	
  definiLon	
  



A  phenotype  defini:on  will  be  Findable


•  To	
  address	
  the	
  need	
  to	
  have	
  a	
  persistent	
  global	
  unique	
  resource	
  
iden\fier	
  (URI)	
  for	
  each	
  phenotype	
  defini\on	
  version,	
  we	
  have	
  
u\lized	
  GitHub	
  unique	
  commit	
  hash	
  value	
  to	
  iden\fy	
  each	
  individual	
  
phenotype	
  defini\on	
  version	
  	
  

•  The	
  OHDSI	
  Gold	
  Standard	
  Phenotype	
  Library	
  workgroup	
  has	
  defined	
  
and	
  created	
  an	
  addi\onal	
  abstrac\on	
  layer	
  over	
  the	
  phenotype	
  
defini\ons	
  available	
  as	
  a	
  R	
  Shiny	
  App	
  



A  phenotype  defini:on  will  be  Accessible


•  The	
  phenotype	
  defini\on,	
  genera\on	
  script,	
  and	
  metadata	
  will	
  be	
  
retrievable	
  by	
  their	
  iden\fier	
  using	
  any	
  regular	
  web	
  browser	
  or	
  the	
  
applica\on	
  layer	
  of	
  the	
  phenotype	
  library	
  	
  

• By	
  using	
  a	
  publicly	
  and	
  freely	
  available	
  resource	
  such	
  as	
  GitHub,	
  we	
  
offer	
  beder	
  accessibility	
  than	
  placing	
  the	
  defini\ons	
  on	
  an	
  
ins\tu\onal	
  server	
  



A  phenotype  defini:on  will  be  Interoperable


• We	
  will	
  leverage	
  the	
  OMOP	
  CDM	
  and	
  associated	
  vocabularies	
  to	
  
solve	
  the	
  major	
  obstacle	
  to	
  interoperability	
  across	
  sites.	
  Our	
  
phenotype	
  defini\ons’	
  metadata	
  will	
  use	
  JSON	
  for	
  knowledge	
  
representa\on	
  and	
  ease	
  of	
  machine	
  readability	
  

• When	
  developing	
  phenotyping	
  defini\ons	
  based	
  on	
  prior	
  
publica\ons,	
  or	
  when	
  a	
  publica\on	
  is	
  generated	
  from	
  a	
  defini\on	
  
generated	
  from	
  our	
  pipeline,	
  we	
  will	
  include	
  all	
  proper	
  URI’s	
  to	
  the	
  
publica\ons	
  in	
  ques\on	
  



A  phenotype  defini:on  will  be  Re-­‐usable


• Currently	
  APHRODITE	
  defini\ons	
  are	
  easily	
  shareable	
  and	
  re-­‐usable	
  
for	
  other	
  sites.	
  We	
  have	
  added	
  meta-­‐data	
  elements	
  related	
  to	
  
solware,	
  CDM,	
  and	
  vocabulary	
  versions,	
  as	
  well	
  as	
  a	
  plurality	
  of	
  
accurate	
  and	
  relevant	
  adributes	
  to	
  guarantee	
  re-­‐usability	
  

• All	
  the	
  publicly	
  available	
  phenotypes	
  will	
  be	
  released	
  under	
  relevant	
  
open	
  source	
  licenses,	
  details	
  of	
  which	
  will	
  be	
  adached	
  to	
  the	
  
defini\on’s	
  meta-­‐data	
  

•  Site	
  and	
  researcher	
  informa\on	
  will	
  be	
  recorded	
  as	
  well	
  as	
  relevant	
  
publica\ons	
  in	
  allowing	
  fully	
  traceable	
  provenance	
  for	
  each	
  defini\on	
  



Ques:ons?


Improving	
  the	
  FAIRness	
  of	
  digital	
  resources	
  will	
  increase	
  
their	
  quality	
  and	
  their	
  poten\al	
  for	
  reuse	
  

Want	
  to	
  help?	
  reach	
  out:	
  @drjmbanda	
  or	
  jbanda@gsu.edu	
  



OHDSI-­‐enabled	
  distributed	
  network	
  
analysis	
  for	
  clinical	
  trial	
  feasibility:	
  a	
  
collaboraLve	
  case	
  study	
  to	
  inform	
  a	
  

pediatrics	
  randomized	
  trial.	
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and	
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  3Columbia	
  University,	
  New	
  York,	
  NY;	
  4	
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Hospital	
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  Philadelphia,	
  Philadelphia,	
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Clinical trial feasibility, what is it and why is this important? 

Clinical trial 
feasibility analyses 
address operational 
questions, provide 
insight in overall 
population eligibility, 
impact protocol 
design, and can 
potentially avoid 
protocol 
amendments for a 
clinical trial.  



Case study: Pediatric patients with Type II diabetes 

•  Pediatric clinical trials are underrepresented in 
the large clinical trial landscape. 

•  Patients are difficult to find and enroll into trials 
due to factors related to children, patients or the 
trials themselves 

•  The availability of known benchmark studies in 
pediatrics are limited. 

•  Question: How do we inform our protocol and 
recruit eligible patients into the trial? 

 

 
This study presents a two-site (U.S. claims 
networks and hospital network) analysis using the 
OHDSI toolset (OMOP common data model (CDM) 
and ATLAS) to conduct clinical trial feasibility based 
on the protocol for an ongoing phase III randomized 
study to investigate the efficacy and safety of 
canagliflozin in a type II diabetic pediatric 
population.  
 
 



Conducting feasibility with de-identified claims data in 
ATLAS 

Databases: IBM MarketScan® Commercial 
Database (CCAE), IBM MarketScan® Multi-
State Medicaid Database (MDCD) and Optum© 
De-Identified Clinformatics® Data Mart 
Database – Socio-Economic Status (SES) 
(Optum SES) 

1. Find 
appropriate 
databases 

2. Set index 
criteria 

Patients aged 10-17 with a Type II diabetes 
diagnosis; with at least 365 days of enrollment 
time; an additional Type II diabetes diagnosis 
prior to index and limited evidence of Type I 
diabetes. 



Conducting feasibility with de-identified claims data 

Protocol specified 31 eligibility criteria 
from various data domains (10 
conditions, 7 measurements, 5 drug, 5 
administrative, 2 procedures, 1 
observation, 1 demographic). Of the 31 
criteria, 18 could be evaluated in the US 
claims databases 

709 patients satisfy the index criteria 
with 487 patients (68.69%) matching 
all criteria implemented in CCAE 

3. Define 
inclusion 
and 
exclusion 
criteria 

4. Analyze 
results 



Collaboration with PEDSnet 
PEDSnet contains electronic health records from 7 of the nation's 
largest pediatric health systems, covering outpatient and inpatient 

care.  Data has been transformed to the CDM, and can be addressed 
using ATLAS. 

We spent a day together and were able to 
solely use ATLAS and share JSON to start the 
process of conducting similar feasibility—
without sharing patient level data, or re-
entering code sets!  



What did we find? 

Measurable	
  criteria	
  

The	
  PEDSnet	
  data	
  provided	
  
addiLonal	
  insight	
  on	
  
laboratory	
  measures	
  	
  

Conditions, procedures, observations are measured 
similarly from both the claims dataset and PEDSnet 



What did we find? 

Measurable	
  criteria	
  

•  No	
  single	
  criteria	
  affected	
  the	
  protocol	
  more	
  than	
  
10%	
  of	
  the	
  populaLon	
  in	
  either	
  dataset	
  (IBM	
  CCAE	
  &	
  
PEDSnet).	
  

•  The	
  biggest	
  drop-­‐off	
  in	
  paLents	
  was	
  with	
  criteria	
  in	
  
regarding	
  anL-­‐convulsant	
  medicaLons,	
  prior	
  history	
  
of	
  type	
  I	
  diabetes,	
  severe	
  hypoglycemia	
  or	
  seizure	
  or	
  
loss	
  of	
  consciousness	
  6	
  months	
  prior	
  to	
  and	
  including	
  
index	
  and	
  prior	
  diagnosis	
  of	
  diabeLc	
  ketoacidosis.	
  	
  

	
  



What did we find? 

Criteria	
  thresholds	
  

~25%	
  of	
  the	
  cohort	
  falls	
  
below	
  and	
  ~25%	
  above	
  the	
  
current	
  threshold	
  values	
  for	
  

the	
  study	
  protocol.	
  	
  



What did we find? 

Matching	
  popula\on	
  

[VALUE]	
   65.70%	
   61.11%	
   59.22%	
  

0.00%	
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CCAE	
  (Index	
  
popula\on=709)	
  

Optum	
  SES	
  (Index	
  
popula\on=242)	
  

MDCD	
  (Index	
  
popula\on=1895)	
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Feasibility to patient recruitment 
 
•  By utilizing the OHDSI framework and ATLAS we are able to 

conduct multi-site feasibility in real- time with real world 
evidence that can meaningfully inform  clinical trial design 
and aid in recruitment and enrollment of eligible 
populations.   

 
•  Clinical trial inclusion criteria can often, but not always, be 

evaluated in observational data and by the extension of 
including a pediatric network that contain possible sites for 
enrollment we can further validate the exercise of feasibility 
and its role in clinical development and patient recruitment. 

  
•  By assessing the impact of protocol implementation 

on the proportion of patients from a clinical trial with 
the OHDSI framework provides an avenue to 
understand feasibility of a population as well as a 
path to recruit patients from data networks.  
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Data	
  source	
  
•  IBM	
  MarketScan®	
  administra\ve	
  claims	
  database	
  (2003-­‐2015)	
  

•  Commercially	
  insured	
  pa\ents	
  

•  De-­‐iden\fied	
  informa\on	
  on	
  932,815	
  US	
  pa\ents	
  with	
  ≥2	
  BD	
  diagnoses	
  

•  Visits,	
  diagnoses,	
  procedures,	
  medica\ons,	
  lab	
  orders	
  	
  

•  Data	
  transformed	
  to	
  OMOP	
  Common	
  Data	
  Model	
  

• Data	
  hosted	
  by	
  UNM	
  HSC	
  CTSC	
  on	
  high-­‐performance	
  server	
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Design	
  and	
  analysis:	
  

•  Inclusion	
  criteria:	
  	
  
•  Age	
  18-­‐64	
  years	
  
•  ≥2	
  ICD	
  codes	
  for	
  BD	
  (296.[0-­‐1]*,	
  296.[4-­‐8]*,	
  F30*,	
  F31*)	
  during	
  2003-­‐2015.	
  	
  
•  Received	
  BD	
  medicaLon(s)	
  at	
  least	
  once	
  following	
  the	
  index	
  visit	
  	
  

•  Exclusion	
  criteria:	
  	
  
•  Diagnosis	
  of	
  schizophrenia,	
  schizoaffec\ve	
  disorder,	
  chronic	
  delusional	
  disorders,	
  intellectual	
  disabili\es,	
  au\sm	
  

spectrum	
  disorders,	
  mental	
  illness	
  of	
  organic	
  origin,	
  or	
  Parkinson's	
  disease	
  at	
  any	
  \me	
  during	
  the	
  observa\on	
  period	
  	
  
•  Received	
  anL-­‐demenLa	
  drugs	
  at	
  any	
  \me	
  point	
  
•  Received	
  insulin	
  or	
  were	
  diagnosed	
  with	
  any	
  glucose	
  metabolism-­‐related	
  disorder,	
  including	
  DM	
  and	
  pancrea\c	
  

disorders,	
  prior	
  to	
  index	
  exposure	
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Design:	
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2015	
  

Min. 1 year observation 
No	
  diabetes/hyperglycemia	
  

No	
  
drug	
  A A+D 

Index	
  visit	
  

Index	
  exposure	
  

	
  

censoring	
  
	
  

2003	
  

	
  
Diabetes	
  mellitus	
  

	
  

-­‐data	
  ending	
  
-­‐DM-­‐unrelated	
  hospitaliza\on/ER	
  
visit	
  	
  



Design	
  and	
  analysis:	
  
• Drug	
  regimen:	
  ≥	
  1000	
  treatment	
  intervals,	
  ≥5	
  DM	
  outcomes.	
  	
  

•  659	
  regimens	
  →19	
  monotherapies	
  +	
  83	
  combina\ons	
  	
  
•  Individual	
  therapies:	
  lithium,	
  MSAs,	
  SGAs,	
  TGA	
  	
  
•  Classes:	
  FGAs,	
  an\depressants	
  	
  
• MulL-­‐class	
  polypharmacies:	
  2,	
  3,	
  and	
  4+	
  classes	
  

• Cox	
  regression	
  model	
  with	
  \me-­‐varying	
  covariates	
  
•  102	
  regimens	
  with	
  “no	
  drug”	
  as	
  a	
  reference	
  
•  85	
  pre-­‐treatment	
  covariates	
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Diabetes	
  mellitus	
  (DM)	
  study:	
  results	
  

•  Total:	
  565,253	
  adults	
  fit	
  criteria	
  
•  4.1%	
  had	
  a	
  new	
  DM	
  (N=22,951).	
  	
  
• Annual	
  incidence	
  of	
  new-­‐onset	
  DM	
  3.09%	
  (general	
  US	
  popula\on	
  0.32-­‐0.88%)	
  

•  mean	
  of	
  342.7	
  days	
  (median	
  136)	
  aler	
  the	
  index	
  visit	
  	
  
•  741,573	
  years	
  of	
  observa\on	
  under	
  the	
  drug	
  regimens	
  studied	
  

62%	
   38%	
  



Diabetes	
  mellitus	
  regression	
  analysis	
  
39	
  regimens	
  had	
  HR>1	
  with	
  p<0.05	
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Covariate	
   HR	
   p-­‐value	
   Lower	
  limit	
  
95%CI	
  

Upper	
  limit	
  
95%CI	
  

N-­‐
patients	
  

N-­‐
intervals	
  

N-­‐
events	
  

Drug	
  regimens	
  
NDRI+SNRI+MSA+SGA	
   2.37	
   5.38	
  x10-­‐6	
   1.62	
   3.46	
   941	
   1,533	
   28	
  
Uncommon	
  monotherapy	
   2.32	
   2.47	
  x10-­‐3	
   1.33	
   4.04	
   521	
   876	
   13	
  
asenapine	
  monotherapy	
   2.22	
   2.70	
  x10-­‐4	
   1.43	
   3.43	
   1,579	
   2,385	
   21	
  
SSRI+MSA+TGA+SGA	
   2.18	
   3.64	
  x10-­‐3	
   1.27	
   3.72	
   809	
   1,151	
   14	
  
SSRI+FGA	
   2.09	
   3.42	
  x10-­‐5	
   1.46	
   2.97	
   1,073	
   1,601	
   32	
  
SNRI+SSRI+TGA	
   2.08	
   6.16	
  x10-­‐3	
   1.22	
   3.56	
   736	
   1,012	
   14	
  
NASSA+SNRI+MSA	
   2.07	
   3.74	
  x10-­‐3	
   1.25	
   3.41	
   716	
   1,032	
   16	
  
NASSA+SNRI	
   1.86	
   3.05	
  x10-­‐3	
   1.22	
   2.82	
   1,396	
   1,972	
   23	
  
MSA+TGA+SGA	
   1.81	
   4.04	
  x10-­‐4	
   1.29	
   2.52	
   2,339	
   3,693	
   36	
  
NDRI+SNRI+TGA	
   1.79	
   1.46	
  x10-­‐3	
   1.24	
   2.58	
   1,187	
   2,007	
   30	
  
multiSGA	
   1.77	
   2.04	
  x10-­‐4	
   1.30	
   2.40	
   3,368	
   4,733	
   43	
  
SNRI+SSRI+MSA+SGA	
   1.74	
   4.65	
  x10-­‐2	
   1.00	
   3.03	
   889	
   1,293	
   13	
  
Tri/tetracyclics+SGA	
   1.73	
   1.66	
  x10-­‐2	
   1.09	
   2.75	
   1,113	
   1,655	
   19	
  
NDRI+SNRI+SGA	
   1.71	
   1.15	
  x10-­‐3	
   1.23	
   2.38	
   1,722	
   2,812	
   37	
  
FGA+MSA	
   1.68	
   2.44	
  x10-­‐4	
   1.27	
   2.24	
   1,869	
   3,056	
   50	
  
SNRI+SGA	
   1.68	
   6.12	
  x10-­‐24	
   1.52	
   1.86	
   18,655	
   31,326	
   405	
  
SNRI+lithium+TGA	
   1.68	
   8.55	
  x10-­‐2	
   0.92	
   3.07	
   715	
   1,095	
   11	
  
SNRI+MSA+TGA	
   1.66	
   6.85	
  x10-­‐7	
   1.35	
   2.03	
   4,374	
   7,432	
   98	
  
SNRI+TGA	
   1.66	
   3.51	
  x10-­‐12	
   1.43	
   1.91	
   10,089	
   16,880	
   197	
  
TGA+SGA	
   1.66	
   1.48	
  x10-­‐3	
   1.21	
   2.27	
   3,535	
   5,148	
   40	
  
Polypharmacy2	
   1.60	
   6.67	
  x10-­‐5	
   1.27	
   2.03	
   3,832	
   6,516	
   72	
  
SNRI+MSA+SGA	
   1.59	
   2.33	
  x10-­‐11	
   1.39	
   1.83	
   9,670	
   16,562	
   214	
  
FGA+lithium	
   1.59	
   1.96	
  x10-­‐3	
   1.18	
   2.15	
   1,015	
   1,865	
   45	
  
SSRI+lithium+SGA	
   1.55	
   6.08	
  x10-­‐5	
   1.25	
   1.93	
   4,729	
   7,989	
   85	
  
FGA	
  mono-­‐class	
  therapy	
   1.50	
   4.20	
  x10-­‐4	
   1.19	
   1.89	
   3,817	
   6,337	
   76	
  

	
  



Diabetes	
  mellitus	
  regression	
  analysis	
  (cont.)	
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NDRI+MSA	
   0.83	
   1.36	
  x10-­‐3	
   0.75	
   0.93	
   27,347	
   52,763	
   333	
  
NDRI+SSRI	
   0.83	
   2.05	
  x10-­‐2	
   0.70	
   0.97	
   15,861	
   28,380	
   154	
  
lithium	
  monotherapy	
   0.80	
   2.39	
  x10-­‐9	
   0.74	
   0.86	
   54,944	
   115,840	
   828	
  
NDRI	
  (bupropion	
  only)	
  monotherapy	
   0.80	
   4.29	
  x10-­‐6	
   0.72	
   0.88	
   50,277	
   94,878	
   444	
  
oxcarbazepine	
  monotherapy	
   0.80	
   6.89	
  x10-­‐3	
   0.67	
   0.94	
   18,009	
   31,936	
   146	
  
lamotrigine	
  monotherapy	
   0.79	
   1.16	
  x10-­‐3	
   0.75	
   0.85	
   121,730	
   243,474	
   1,265	
  
NDRI+SSRI+lithium	
   0.77	
   3.05	
  x10-­‐1	
   0.46	
   1.29	
   1,533	
   2,637	
   15	
  
NASSA+NDRI	
   0.73	
   4.77	
  x10-­‐1	
   0.30	
   1.78	
   759	
   1,086	
   5	
  
NDRI+lithium+MSA+SGA	
   0.66	
   3.05	
  x10-­‐1	
   0.29	
   1.49	
   706	
   1,257	
   6	
  
NASSA+MSA+SGA	
   0.57	
   1.63	
  x10-­‐1	
   0.25	
   1.28	
   1,021	
   1,511	
   6	
  

	
  

SSRI+MSA	
   0.92	
   1.67	
  x10-­‐2	
   0.85	
   0.99	
   68,565	
   134,071	
   897	
  
NASSA+TGA	
   0.90	
   8.13	
  x10-­‐1	
   0.37	
   2.20	
   750	
   1,022	
   5	
  
SSRI	
  mono-­‐class	
  therapy	
   0.89	
   2.12	
  x10-­‐5	
   0.84	
   0.94	
   144,353	
   296,027	
   1,652	
  
NDRI+lithium+MSA	
   0.88	
   5.83	
  x10-­‐1	
   0.56	
   1.38	
   1,929	
   3,444	
   20	
  
NDRI+SSRI+MSA	
   0.88	
   2.08	
  x10-­‐1	
   0.72	
   1.08	
   8,300	
   15,093	
   98	
  
NDRI+lithium	
   0.86	
   2.14	
  x10-­‐1	
   0.68	
   1.09	
   5,769	
   10,514	
   72	
  
SSRI+lithium	
   0.86	
   3.31	
  x10-­‐2	
   0.74	
   0.99	
   15,068	
   29,236	
   197	
  
NDRI+lithium+SGA	
   0.84	
   4.59	
  x10-­‐1	
   0.52	
   1.35	
   1,714	
   2,948	
   18	
  

	
  

Covariate	
   HR	
   p-­‐value	
   Lower	
  limit	
  
95%CI	
  

Upper	
  limit	
  
95%CI	
  

N-­‐
patients	
  

N-­‐
intervals	
  

N-­‐
events	
  

	
  



MulL-­‐drug	
  analysis	
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Conclusions:	
  

1.  DM	
  risk	
  varied	
  3-­‐fold	
  among	
  different	
  regimens.	
  
2.   Lower	
  DM	
  risk	
  for	
  lithium,	
  lamotrigine,	
  oxcarbazepine,	
  and	
  

bupropion	
  monotherapies,	
  SSRI	
  mono-­‐class	
  therapy,	
  and	
  
bupropion-­‐	
  and	
  SSRI-­‐containing	
  drug	
  combina\ons.	
  

3.   Psychotropic	
  polypharmacy	
  was	
  olen	
  associated	
  with	
  higher	
  risk	
  of	
  
DM	
  compared	
  to	
  monotherapies.	
  

4.  The	
  majority	
  of	
  anLpsychoLc-­‐containing	
  regimens	
  were	
  associated	
  
with	
  a	
  significantly	
  higher	
  risk	
  of	
  DM	
  versus	
  “No	
  drug”.	
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LimitaLons	
  of	
  the	
  study:	
  

• Non-­‐randomized	
  assignment	
  of	
  pa\ents	
  to	
  treatment	
  groups,	
  	
  
• No	
  data	
  were	
  available	
  prior	
  to	
  insurance	
  enrollment	
  data	
  or	
  2003	
  
(baseline	
  risk	
  for	
  DM	
  could	
  differ)	
  

• Unmeasured	
  indica\on	
  or	
  other	
  biases	
  could	
  remain	
  that	
  distort	
  drug	
  
risk	
  es\mates	
  for	
  DM	
  (family	
  history,	
  ethnicity,	
  lifestyle).	
  	
  

• No	
  correc\on	
  was	
  made	
  for	
  the	
  number	
  of	
  drugs	
  of	
  interest	
  used	
  
prior,	
  current	
  drug	
  dosage,	
  route	
  of	
  administra\on,	
  or	
  release	
  
mechanism.	
  

•  “No	
  drug”	
  chosen	
  as	
  a	
  comparator	
  -­‐	
  indica\on	
  bias	
  can	
  exist	
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ever, in the ticagrelor group, there was a higher 
rate of non–CABG-related major bleeding ac-
cording to the study criteria (4.5% vs. 3.8%, 
P = 0.03) and the TIMI criteria (2.8% vs. 2.2%, 
P = 0.03) (Fig. 3 in the Supplementary Appendix). 
With ticagrelor as compared with clopidogrel, 
there were more episodes of intracranial bleed-
ing (26 [0.3%] vs. 14 [0.2%], P = 0.06), including 
fatal intracranial bleeding (11 [0.1%] vs. 1 [0.01%], 
P = 0.02). However, there were fewer episodes of 
other types of fatal bleeding in the ticagrelor 
group (9 [0.1%], vs. 21 [0.3%] in the clopidogrel 
group; P = 0.03) (Table 4).

Other Adverse Events
Dyspnea was more common in the ticagrelor 
group than in the clopidogrel group (in 13.8% of 
patients vs. 7.8%) (Table 4). Few patients discon-
tinued the study drug because of dyspnea (0.9% 
of patients in the ticagrelor group and 0.1% in 
the clopidogrel group).

Holter monitoring was performed for a me-
dian of 6 days during the first week in 2866 
patients and was repeated at 30 days in 1991 
patients. There was a higher incidence of ven-
tricular pauses in the first week, but not at day 30, 
in the ticagrelor group than in the clopidogrel 
group (Table 4). Pauses were rarely associated 
with symptoms; the two treatment groups did 
not differ significantly with respect to the inci-
dence of syncope or pacemaker implantation 
(Table 4).

Discontinuation of the study drug due to ad-
verse events occurred more frequently with ti-
cagrelor than with clopidogrel (in 7.4% of pa-
tients vs. 6.0%, P<0.001) (Table 2). The levels of 
creatinine and uric acid increased slightly more 
during the treatment period with ticagrelor than 
with clopidogrel (Table 4).

Discussion

PLATO shows that treatment with ticagrelor as 
compared with clopidogrel in patients with acute 
coronary syndromes significantly reduced the 
rate of death from vascular causes, myocardial 
infarction, or stroke. A similar benefit was seen 
for the individual components of death from vas-
cular causes and myocardial infarction, but not 
for stroke. The beneficial effects of ticagrelor 
were achieved without a significant increase in 
the rate of major bleeding.

The benefits of ticagrelor over clopidogrel 

were seen in patients who had an acute coronary 
syndrome with or without ST-segment elevation. 
Previous trials have shown benefits of clopidogrel 
in the same clinical settings.8,17-19 The advantages 
were seen regardless of whether patients had re-
ceived appropriate initiation of treatment with the 
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Figure 1. Cumulative Kaplan–Meier Estimates of the Time to the First  
Adjudicated Occurrence of the Primary Efficacy End Point.

The primary end point — a composite of death from vascular causes, myo-
cardial infarction, or stroke — occurred significantly less often in the ti-
cagrelor group than in the clopidogrel group (9.8% vs. 11.7% at 12 months; 
hazard ratio, 0.84; 95% confidence interval, 0.77 to 0.92; P<0.001).
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Figure 2. Cumulative Kaplan–Meier Estimates of the Time to the First Major 
Bleeding End Point, According to the Study Criteria.

The time was estimated from the first dose of the study drug in the safety 
population. The hazard ratio for major bleeding, defined according to the 
study criteria, for the ticagrelor group as compared with the clopidogrel 
group was 1.04 (95% confidence interval, 0.95 to 1.13).
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currently recommended higher loading dose of 
clopidogrel and regardless of whether invasive or 
noninvasive management was planned.20-25 The 
treatment effects were the same in the short term 
(days 0 to 30) and in the longer term (days 31 to 

360). This duration of treatment benefit has also 
been shown with clopidogrel.26 Thus, ticagrelor 
appears to expand on the previously demonstrat-
ed benefits of clopidogrel across the spectrum of 
acute coronary syndromes.

Table 4. Safety of the Study Drugs.*

End Point
Ticagrelor  

Group
Clopidogrel  

Group

Hazard or Odds  
Ratio for Ticagrelor 
Group (95% CI)† P Value

Primary safety end points — no./total no. (%)

Major bleeding, study criteria 961/9235 (11.6) 929/9186 (11.2) 1.04 (0.95–1.13) 0.43

Major bleeding, TIMI criteria‡ 657/9235 (7.9) 638/9186 (7.7) 1.03 (0.93–1.15) 0.57

Bleeding requiring red-cell transfusion 818/9235 (8.9) 809/9186 (8.9) 1.00 (0.91–1.11) 0.96

Life-threatening or fatal bleeding, study criteria 491/9235 (5.8) 480/9186 (5.8) 1.03 (0.90–1.16) 0.70

Fatal bleeding 20/9235 (0.3) 23/9186 (0.3) 0.87 (0.48–1.59) 0.66

Nonintracranial fatal bleeding 9/9235 (0.1) 21/9186 (0.3) 0.03

Intracranial bleeding 26/9235 (0.3) 14/9186 (0.2) 1.87 (0.98–3.58) 0.06

Fatal 11/9235 (0.1) 1/9186 (0.01) 0.02

Nonfatal 15/9235 (0.2) 13/9186 (0.2) 0.69

Secondary safety end points — no./total no. (%)

Non–CABG-related major bleeding, study criteria 362/9235 (4.5) 306/9186 (3.8) 1.19 (1.02–1.38) 0.03

Non–CABG-related major bleeding, TIMI criteria 221/9235 (2.8) 177/9186 (2.2) 1.25 (1.03, 1.53) 0.03

CABG-related major bleeding, study criteria 619/9235 (7.4) 654/9186 (7.9) 0.95 (0.85–1.06) 0.32

CABG-related major bleeding, TIMI criteria 446/9235 (5.3) 476/9186 (5.8) 0.94 (0.82–1.07) 0.32

Major or minor bleeding, study criteria 1339/9235 (16.1) 1215/9186 (14.6) 1.11 (1.03–1.20) 0.008

Major or minor bleeding, TIMI criteria‡ 946/9235 (11.4) 906/9186 (10.9) 1.05 (0.96–1.15) 0.33

Dyspnea — no./total no. (%)

Any 1270/9235 (13.8) 721/9186 (7.8) 1.84 (1.68–2.02) <0.001

Requiring discontinuation of study treatment 79/9235 (0.9) 13/9186 (0.1)  6.12 (3.41–11.01) <0.001

Bradycardia — no./total no. (%)

Pacemaker insertion 82/9235 (0.9) 79/9186 (0.9) 0.87

Syncope 100/9235 (1.1) 76/9186 (0.8) 0.08

Bradycardia 409/9235 (4.4) 372/9186 (4.0) 0.21

Heart block 67/9235 (0.7) 66/9186 (0.7) 1.00

Holter monitoring — no./total no. (%)

First week

Ventricular pauses ≥3 sec 84/1451 (5.8) 51/1415 (3.6) 0.01

Ventricular pauses ≥5 sec 29/1451 (2.0) 17/1415 (1.2) 0.10

At 30 days

Ventricular pauses ≥3 sec 21/985 (2.1) 17/1006 (1.7) 0.52

Ventricular pauses ≥5 sec 8/985 (0.8) 6/1006 (0.6) 0.60

Neoplasm arising during treatment — no. of patients/ 
total no. (%)

Any 132/9235 (1.4) 155/9186 (1.7) 0.17

Malignant 115/9235 (1.2) 121/9186 (1.3) 0.69

Benign 18/9235 (0.2) 35/9186 (0.4) 0.02
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3.3. Specific P2Y12 Inhibitors: Recommendations

See Online Data Supplement 5 for evidence supporting
these recommendations.

In the PLATO (Platelet Inhibition and Patient Out-
comes) trial (53), patients with ACS were treated with
either medical therapy alone or medical therapy plus
PCI. Treatment with ticagrelor 90 mg twice daily,
compared with clopidogrel 75 mg once daily, resulted in
fewer ischemic complications and stent thromboses but
more frequent non–CABG-related bleeding (Data
Supplement 5). In the TRITON-TIMI 38 (Therapeutic
Outcomes by Optimizing Platelet Inhibition With Pra-
sugrel–Thrombolysis In Myocardial Infarction 38) (54)
study, patients with ACS undergoing planned PCI were
treated with prasugrel 10 mg daily, compared with clo-
pidogrel 75 mg daily. Prasugrel treatment resulted in
fewer ischemic complications and stent thromboses but
more frequent bleeding, including life-threatening and
fatal bleeding. Because of increased rates of major
bleeding with prasugrel (compared with clopidogrel),
there was no net benefit of prasugrel therapy in
those $75 years of age and those <60 kg, and there was
net harm (including increased risk of intracranial
hemorrhage) in those with prior stroke or transient
ischemic attack (TIA). The Class IIa preferential recom-
mendations for ticagrelor 90 mg twice daily and for
prasugrel 10 mg once daily (compared with clopidogrel)
in the 2014 Non–ST-Elevation Acute Coronary Syn-
dromes (NSTE-ACS) guideline are continued in this
focused update and are now included in relevant PCI
and ST-Elevation Myocardial Infarction (STEMI) recom-
mendations, as well.

In the PEGASUS-TIMI 54 study of post-MI patients, both
60-mg and 90-mg twice-daily doses of ticagrelor were
evaluated (28). The benefit/risk ratio appears to be
numerically more favorable for the 60-mg dose, although
no formal statistical comparison was made between
results of the 2 dosing regimens. The 60-mg twice-daily
dose has now been approved by the US Food and Drug

Administration for reduction in ischemic events in patients
with ACS or a history of MI (73).

3.4. Platelet Function Testing, Genetic Testing, and Switching
of P2Y12 Inhibitors

The role of platelet function testing and genetic testing in
patients treated with DAPT is addressed in the 2011 ACCF/
AHA/SCAI PCI guideline and the 2014 ACC/AHA NSTE-ACS
guideline (9,14). To date, no RCT has demonstrated that
routine platelet function testing or genetic testing to
guide P2Y12 inhibitor therapy improves outcome; thus,
the routine use of platelet function and genetic testing is
not recommended (Class III: No Benefit).

No randomized data are available on the long-term
safety or efficacy of “switching” patients treated for
weeks or months with a P2Y12 inhibitor to a different P2Y12

inhibitor.

3.5. Proton Pump Inhibitors and DAPT

The use of proton pump inhibitors (PPIs) in patients
treated with DAPT is discussed in a 2010 ACCF/ACG/AHA
expert consensus document (74). Recommendations on
the use of PPIs are given in the 2011 ACCF/AHA/SCAI PCI
guideline (9). PPIs should be used in patients with a history
of prior gastrointestinal bleeding treated with DAPT (Class
I). In patients with increased risk of gastrointestinal
bleeding, including those with advanced age and those
with concomitant use of warfarin, steroids, or nonsteroidal
anti-inflammatory drugs, use of PPIs is reasonable (Class
IIa). Routine use of PPIs is not recommended for patients at
low risk of gastrointestinal bleeding (Class III: No Benefit).

3.6. Aspirin Dosing in Patients Treated With DAPT:
Recommendation

See Online Data Supplement 6 for evidence supporting this
recommendation.

Recommendations for Specific P2Y12 Inhibitors

COR LOE RECOMMENDATIONS

IIa B-R
In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after coronary stent implantation and in patients with
NSTE-ACS treated with medical therapy alone (without revascularization), it is reasonable to use ticagrelor in
preference to clopidogrel for maintenance P2Y12 inhibitor therapy (53,71,72).

IIa B-R
In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after coronary stent implantation who are not at high
risk for bleeding complications and who do not have a history of stroke or TIA, it is reasonable to choose prasugrel
over clopidogrel for maintenance P2Y12 inhibitor therapy (54,55).

III: Harm B-R
Prasugrel should not be administered to patients with a prior history of stroke or TIA (54).
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Objec\ves	
  

•  Compare	
   risk	
   of	
  net	
   adverse	
   clinical	
   event	
  
(NACE)	
   between	
   \cagrelor	
   and	
   clopidogrel	
  
in	
   pa\ents	
   with	
   Acute	
   Coronary	
   Syndrome	
  
(ACS)	
   following	
   percutaneous	
   coronary	
  
interven\on	
  (PCI)	
  through	
  OHDSI	
  network.	
  

	
  



Method:	
  Study	
  Popula\on	
  

•  Inclusion	
  Criteria	
  
– Adults	
  (>=20	
  yrs)	
  who	
  ini\ated	
  \cagrelor	
  or	
  clopidogrel	
  due	
  to	
  acute	
  
coronary	
  syndrome	
  (ACS)	
  and	
  undertook	
  percutaneous	
  coronary	
  
interven\on	
  (PCI)	
  

•  Exclusion	
  Criteria	
  
– Prior	
  history	
  of	
  stroke	
  or	
  gastrointes\nal	
  bleeding	
  
– Use	
  of	
  prasugrel	
  or	
  opposing	
  drug	
  within	
  previous	
  30	
  days	
  from	
  index	
  
date	
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Method:	
  Outcome	
  
Primary	
  endpoint:	
  Net	
  Adverse	
  Clinical	
  Event	
  (NACE)	
  
•  Composite	
  of	
  recurrent	
  myocardial	
  infarc\on,	
  any	
  

revasculariza\on,	
  ischemic	
  stroke,	
  intracranial	
  
hemorrhage,	
  or	
  gastrointes\nal	
  bleeding	
  

Secondary	
  endpoint	
  
•  Ischemic	
  Event	
  

–  Recurrent	
  myocardial	
  infarc\on	
  
–  Any	
  revasculariza\on	
  (PCI	
  +	
  CABG)	
  
–  Ischemic	
  stroke	
  

•  Hemorrhagic	
  Event	
  (major	
  bleeding)	
  
–  Intracranial	
  hemorrhage	
  
–  Gastrointes\nal	
  bleeding	
  

•  Overall	
  death	
  
•  Dyspnea	
  (Posi\ve	
  control)	
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Method:	
  Sta\s\cal	
  Analysis	
  
•  Primary	
  analysis	
  

–  Time	
  windows:	
  From	
  1	
  day	
  to	
  365	
  days	
  aler	
  the	
  index	
  date	
  
–  Uncondi\oned	
  Cox	
  regression	
  aler	
  1-­‐to-­‐1	
  PS	
  matching	
  

•  Sensi\vity	
  analyses	
  
–  Time	
  windows	
  

•  On-­‐treatment	
  
•  5-­‐year	
  

–  Sta\s\cal	
  analysis	
  
•  1-­‐to-­‐1	
  PS	
  matching	
  with	
  blanking	
  period	
  of	
  outcome	
  (28	
  days)	
  
•  Variable-­‐ra\o	
  PS	
  matching	
  
•  PS	
  stra\fica\on	
  

•  Assessment	
  of	
  systemic	
  errors	
  
–  96	
  Nega\ve	
  controls	
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Method	
  

•  Data	
  source	
  
–  Optum	
  Pan-­‐TherapeuLcs	
  (PanTher)	
  :	
  USA,	
  EHR	
  (86M)	
  
–  IQVIA’s	
  Hospital	
  data	
  :	
  USA,	
  EHR	
  (85M)	
  
–  HIRA:	
  South	
  Korea,	
  NaLonwide	
  Claim	
  for	
  paLents	
  undertaking	
  PCI	
  (0.4M)	
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Days of Drug 
Continuation 1Q Median 3Q 

Ticagrelor 38 132 363 
Clopidogrel 78 232 566 

ProporLon	
  of	
  Ticagrelor	
  user	
  
among	
  whole	
  study	
  populaLon 

Days	
  of	
  conLnuaLon	
  of	
  
Lcagrelor	
  and	
  clopidogrel 
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  in	
  the	
  results	
  of	
  the	
  primary	
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  in	
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  analyses 
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Summary	
  

•  There	
  appears	
  to	
  be	
  no	
  significant	
  difference	
  in	
  1-­‐year	
  NACE	
  
risk	
  between	
  Lcagrelor	
  and	
  clopidogrel	
  users	
  with	
  ACS	
  
following	
  PCI	
  

•  The	
  	
  findings	
  for	
  primary	
  endpoint	
  were	
  consistent	
  across	
  
sensi\vity	
  analyses	
  

•  Ticagrelor	
  is	
  associated	
  with	
  higher	
  risk	
  of	
  hemorrhagic	
  events	
  
and	
  dyspnea.	
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The  Green  BuMon  Service

Given	
  a	
  specific	
  case,	
  provides	
  a	
  report	
  
summarizing	
  similar	
  pa\ents	
  in	
  Stanford’s	
  
clinical	
  data	
  warehouse,	
  the	
  common	
  
treatment	
  choices	
  made,	
  and	
  the	
  observed	
  
outcomes.	
  
	
  
An	
  ins\tu\onal	
  review	
  board	
  approved	
  
study	
  (IRB	
  #	
  39709).	
  
	
  
hSp://greenbuSon.stanford.edu	
  

107	
  



An  example  report
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Service  =  soQware,  data,  and  personnel
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Informa:cs  Consult  Service


SoQware
 Personnel


ACE  search  engine  

For  pa:ent  :melines


Informa:cs  
Physician


Data  

Scien:st


EMR  Data  
Specialist


Data


Claims
EMR




The  ACE  search  engine


•  Diagnosis	
  and	
  procedure	
  codes	
  
•  Clinical	
  notes	
  
•  Lab	
  results	
  
•  Vital	
  signs	
  
•  Inpa\ent	
  and	
  outpa\ent	
  visits	
  

www.tinyurl.com/search-ehr 
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The  process

Requesting 
physician 

Informatics 
physician 

EHR data 
specialist 

Data 
scientist 

Request 
consult 

Refine 
clinical 

question 

Create 
definitions 

for 
exposures 

and 
outcomes 

Build 
patient 
cohorts 

Perform 
statistical 
analysis 

Write 
consult 
report 

Review 
results 

Apply 
evidence 
to clinical 
decision 

24 to 72 hours 

ACE  search  engine  

111	
  



• Use	
  CohortMethod’s	
  data	
  diagnos\cs	
  
• Use	
  nega\ve	
  controls	
  for	
  empirical	
  calibra\on	
  
•  E-­‐values	
  to	
  quan\fy	
  the	
  degree	
  of	
  confounding	
  that	
  can	
  produce	
  the	
  
observed	
  effect	
  

• Ask	
  the	
  ques\on	
  using	
  mul\ple	
  datasets	
  
•  Schedule	
  an	
  in-­‐person	
  debrief	
  

What  we  do  to  not  be  wrong
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Learning  from  the  first  150  consults
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Deploying  the  service  at  your  site


• Data	
  in	
  OHDSI	
  CDM	
  
•  Ins\tu\onal	
  support	
  
• Data	
  science	
  exper\se	
  
• Marke\ng	
  
• A	
  process	
  to	
  sanity-­‐check	
  the	
  
data	
  and	
  consult	
  findings	
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hMp://greenbuMon.stanford.edu


Ask	
  me	
  about	
  the	
  next	
  phase	
  of	
  our	
  study	
  on	
  measuring	
  
u\lity,	
  and	
  deploying	
  the	
  Green	
  Budon	
  at	
  Stanford	
  Health	
  

Care	
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