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OHDSI is

an open science community



F// OHDSI’s mission

To improve health by empowering a
community to collaboratively generate the
evidence that promotes better health
decisions and better care



% OHDSI’s values

* Innovation: Observational research is a field which will benefit
greatly from disruptive thinking. We actively 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 actively participate in OHDSI,
whether you are a patient, a health professional, a researcher, or
someone who simply believes in our cause.

* Collaboration: We work collectively to prioritize and address the
real world needs of our community’s participants.

* 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
organizations within our community at all times.
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OHDSI community

We’'re all in this journey together...
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// Symposia around the world

. 2018: 1%t OHDSI Europe
2017: OHDSI Hadoop hack-a-thon, [ Symposium, Rotterdam, NL
QuintilesIMS, PA, USA

2014: OHDSI's 1st F2F meeting, | 2017: OHDSI Korea Symposium
Columbia University, NY, USA ' Ajou University, Suwon, South Korea

2015: 1st Annu%’OHDSI

@ Symposium, Washington DC, USA

A A

2015: OHDSI’s 3rd F2F, National
2015: OHDSI’s 2nd F2F, Library of Medicine, MD, USA 3
Stanford University, CA, USA ' ' : '
L 2016: 2nd Annual OHDSI ;glﬁ- OHBS_' Ch'f‘ta'
. , ' Symposium, Washington DC, USA €jlang LnIversity,
2017: OHDSI's 4th F2F, ymp g Hangzhou, China
Georgia Tech, GA, USA 2017: 3rd Annual OHDS!
Symposium, Bethesda, MD, USA 2018: OHDSI China,

2018: OHDSI’s 5th F2F,
Columbia University, NY, USA 2018: 4th Annual OHDSI
Symposium, Bethesda, MD, USA

Guangzhou, China



F// OHDSI’'s 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, Population-level Estimation, Patient-level
Prediction, Architecture, Phenotype, NLP, GIS, Oncology, ...

* Active community online discussion: forums.ohdsi.org

e 2,010 users have made 13,625 posts on 2,369 topics:

— Implementers, Developers, Researchers, CDM Builders,
Vocabulary users, OHDSI in Korea, OHDSI in China, OHDSI in
Europe



forums.ohdsi.org

Open Science

Open Data + Analytics + Domain expertise EE e
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Standardized, transparent workflows




How OHDSI works

Source data Standardized, de- Data Analytics
warehouse, with identified patient- network development

identifiable level database support and testing
patient-level data (OMOP CDM v5)

Research and
education

Standardized
large-scale OHDSI.org

analytics

Summary
statistics results

Analysis
repository

results

OHDSI Data Partners




F,/ Data across the OHDSI community

97 different databases

e Patient-level data from various perspectives:

— Electronic health records, administrative claims, hospital
systems, clinical registries, health surveys, biobanks

Collectively, billions of patient records

Data in 19 different countries, with 220 million patient
records from outside US

All using one open community data standard:
OMOP Common Data Model
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Standardized Standardized Standardized Standardized
Structure Content Conventions Analytics
(OMOP CDM6) (OMOP Vocab) (THEMIS) (OHDSI Tools)

Breakdown of OHD Sl concepts by domain, standard class, and vocabB
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Standardized Standardized Standardized Standardized
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Standardized Standardized Standardized Standardized
Structure Content Conventions Analytics
(OMOP CDM6) (OMOP Vocab) (THEMIS) (OHDSI Tools)
@ File Edit Code View Plots Session Build Debug Profile Tools Help rstudio = = @
o | Of - Go to file/function = Addins = R Project: (None) =
Console Terminal = Environment History Connections = ]
Terminal L ~ ~ x = |H ~ Import Dataset = | & List =
[rstudio®ip-10-1-2-19@ ~]% passwd 7} Global Environment =
Changing password for user rstudio.
Changing password for rstudio.
Courrent) UNIX password: .
OHDSI C ey password: Environment is empty
Retype new password:
omo passwd: all authentication tokens updated successfully.
[rstudio@ip-10-1-2-19@8 ~]%
Files Plots Packages Help Viewer = ]
-2 Export =

Patien
Cohor
SqlRender Version v1.5.2
DatabaseConnector v2.2.0
Version
OhdsiRTools Version v1.5.5
FeatureExtraction Version v2.1.5
Cyclops Version v2.0.0
EmpiricalCalibration v1.3.6
Version
OhdsiSharing Version v0.1.3

Amazon Web Services tutorial environment



m Complementary evidence to inform the
/A patient journey

Clinical
characterization:

What happened to
them?

/ observation \

Population-level
effect estimation:

Patient-level
prediction:

What are the
causal effects?

What will happen
to me?

inference causal inference
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OHDSI community in action
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Focus Theme - Original Articles

MIRACUM: Medical Informatics in
Research and Care in University
Medicine

A Large Data Sharing Network to Enhance Translational

Clinical Module

A

ewew Research and Medical Care

\

Reporting (including identifiable)
for routine care, quality mgmt,

Hans-Ulrich Prokosch’; Till Acker?; Johannes Bernarding?; Harald Binder*>;

Maintains structu

trolli - . . . . e .
“;" o partcipantconsent i Martin Boeker?; Melanie Boerries®; Philipp Daumke’; Thomas Ganslandt'; Jiirgen
outine “ o . .
business conenr.Hesser®; Gunther Honing'®; Michael Neumaier''; Kurt Marquardt'; Harald Renz'3;
L Manage Hermann-Josef Rothkotter'®; Carmen Schade-Brittinger'>; Paul Schmiicker's; Jirgen
Schittler'’; Martin Sedlmayr'-'8; Hubert Serve'?; Keywan Sohrabi?’; Holger Storf?'
Clinical Dat-a Research Hesearch data
NLP
&
Local i
ID-Manage- | |
Clinical ment Vv
Decision | .. . cociadiiuiie.
BlbEas A A
Maintains local  Federation .
master patient index; 3
generates primary as well as
project-specific pseudonyms

Exploiting the OMOP data model as part of a German data network



A Clinical Data Warehouse
Based on OMOP and 12b2
for Austrian Health Claims Data

Christoph RINNER*!, Deniz GEZGIN?, Christopher WENDL? and Walter GALL?

“Center for Medical Statistics, Informatics and Intelligent Systems,

Medical University of Vienna, Austria

Query Name: | Lanc
Temporal Constraint Treat all groups independently
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Bur ]
Nie
[ oneor one of one of
more of m more of m more of
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[un Gvery | oo 3 Groups Mow Group|

NUMBER OF PATIENTS

633

For Query “Lande-Burge-Femal$10:29:26"

Austrian OMOP-based clinical data warehouse using i2b2 tools via multi-fact table addition



Expanding transplant outcomes research opportunities through
the use of a common data model

SylviaCho' @ | Sumit Mohan?34® | Syed Ali Husain®**® | Karthik Natarajan' ©
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Transformation of Source Data to OMOP Common Data Model
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PROCEDURE CONDITION Count PROCEDURE CONDITION Count
+ Renal : :::te * ..etc + Renal : zute * ..etc
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« Th « Tb
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Using OMOP to expand a traditional transplant registry with complementary data sources
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/ Research and Applications

Design and implementation of a standardized framework
to generate and evaluate patient-level prediction models
using observational healthcare data

Jenna M Reps," Martijn J Schuemie,” Marc A Suchard,? Patrick B Ryan,” and

Peter R Rijnbeek®
/ Define Prediction: \
[ « Target population \
OHDSI B Outcome
network . Time-at-risk Learn model on Evaluate model: Evaluate model:
¢ each dataset internal validation external validation
Data 1 > ooad [——»| Labeled data: {(x;y)} —»{ TrainData1 p=—p| TestData1 | ___4=1emaiDam
}__l o ‘\ eI ”,
L & , o R
Data2 —=—»f D32 | S5l labeled data {(x;y)} —>»| TrainData2 f=Hf TestData2 e
@) 2 Ve e 2
O = S
o) & e HoN
= = 7 5 st “s“‘
z Py == RS
oe? h)
DataN » CDD?vltaN ——>»| Labeled data: {(x;y;} —>»| TrainDataN p—¥» TestDataN » Externsl Data
Heterogeneous  Homogeneous Same extraction process and The same code is applied to
structure raw structure raw variable creation - code each dataset making the
\data data shared across network mode! development efiicient

Framework for scaling up the development of prediction models emphasizing reproducibility



Empirical confidence interval calibration for
population-level effect estimation studies in
observational healthcare data

Martijn J. Schuemie®”!, George Hripcsak®“d, Patrick B. Ryan®"<, David Madigan®®, and Marc A. Suchard®"9"

a0bservational Health Data Sciences and Informatics, New York, NY 10032; *Epidemiology Analytics, Janssen Research & Development, Titusville, NJ 08560;
¢Department of Biomedical Informatics, Columbia University, New York, NY 10032; dMedical Informatics Services, New York—Presbyterian Hospital, New
York, NY 10032; *Department of Statistics, Columbia University, New York, NY 10027; fDepartment of Biomathematics, University of California, Los Angeles,
CA 90095; YDepartment of Biostatistics, University of California, Los Angeles, CA 90095; and "Department of Human Genetics, University of California,

Los Angeles, CA 90095

L PNAS

True effect size = 1 True effect size = 1.5 True effect size =2 True effect size =4
49 estimates] " + 41 estimates ¢ [41 estimates o
0.6 (98% of Cls include 1] 198% of Cls include 1.5] [98% of Clsinclude 2]  [98% of Cls include 4] 2
04 . \ Vs 3 4 2 N v 5
N 1 \ /7 i 4 \ 7 2
0.2 .‘}\.‘ﬁ,’ o ponmor Y » w—— * waneny g
N7 N =g I/ ’ = o
0.0 — - —
49 estimates| ,” 25 estimates ' 25 estimates ,{ |25 estimates
0.6 [94% of Cls include 1) 196% of Cls include 1.5] (96% of Cls include 2] ([96% of Cls include 4] @
o 04 N e /’ \ ’ b A . & N v %
9 ™ ° ¢ 2 \ 4 " \ \ & B N F . 2
= 0.2 %’} ‘?" oy .. 3
° 0.0 < - —
© v
2 50 estimates| 32 estimates 1 32 estimates L[ 132 estimates -
% 0.6 (96% of Cls include 1] 194% of Cls include 1.5] [100% of Cls include 2] [91% of Cls include 4] %
04 » 4 “. 2/ ¥ N ’ S i ~ Yo
0.2 | ey’ st " s’ ) el 8
0.0 — 2. \ N
50 estimates| ,’ 32 estimates g 32 estimates 4" [32 estimates of
06 [92% of Cisinclude 1] 194% of Cls include 1.5] [94% of Cls include 2] 94% of Cls include 4) §
04 » *®e0 N 4 2 N / g A \ e z N r
O 2 \ N *’ / N I\ K / N . 3 / v, < ) / (0%
: Ml Lo T fup wia. O
0.0 Sy Y 1))

05 1 2 468 05 1 2 46805 1 2 46805 1 2 468
Estimated effect size

Detailed description and evaluation of the OHDSI confidence interval calibration method



Original article

Evaluating large-scale propensity score
performance through real-world and synthetic
data experiments

Yuxi Tian,'* Martijn J Schuemie? and Marc A Suchard’>*
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Detailed description of the OHDSI propensity score method, and comparison to an existing standard
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Improving reproducibility by
using high-throughput
observational studies with
empirical calibration

Martijn J. Schuemie'?, Patrick B. Ryan'%?3,

George Hripcsak’**, David Madigan'- and Marc A.

Suchard'®7/8

10bservational Health Data Sciences and Informatics (OHDSI),
New York, NY 10032, USA

Detailed description of the OHDSI population-level estimation approach, using above methods, and evaluation on depression treatment



Journal of the American Medical Informatics Association

Title: Effect of Vocabulary Mapping for Conditions on Phenotype Cohorts

Authors: George Hripcsak®23, Matthew Levine'2, Ning Shang!2, Patrick B. Ryan24

Knowledge engineering

Gold Original ICD9-CM [ Or automated mapping Generated
standard concept set SNOMED CT concept
concept | Extended ICD9-CM and concept sets sets
sets ICD10-CM concept sets H

@ [

w &

0 g
Query® & Query
source data ™ ¥ mapped data
. &

Patient cohorts

ICD9-CM,

SNOMED CT

ICD10-CM Data mapping
source data using OHDSI mapped data
vocabulary

It is possible to achieve just a trivial error rate due to OHDSI SNOMED conversion
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WILEY BRSNS

/ ORIGINAL ARTICLE

/ Comprehensive comparison of monotherapies for psychiatric
hospitalization risk in bipolar disorders

Anastasiya Nestsiarovich? | Aurélien ) Mazurie? | Nathaniel G Hurwitz® |
Berit Kerner*> | StuartJ Nelson®’ | Annette S Crisanti® | Mauricio Tohen® |
Ronald L Krall® | Douglas J Perkins' | Christophe G Lambert®’
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Bipolar disorder treatments efficacy does vary by as much as 2x, and patients end monotherapy after two months



This work may not be copied, distributed, displayed, published, reproduced, transmitted, modified, posted, sold,
licensed, or used for commercial purposes. By downloading this file, you are agreeing to the publisher’s Terms &
Conditions.

Database Studies of Treatment-Resistant Depression
Should Take Account of Adequate Dosing

Daniel Fife, MD? *; Clair Blacketer, MPH?; Jenna Marie Reps, PhD?3; and
Patrick Ryan, PhD?

Table 1. Relationship of Adequate Dose to Number of Dispensings

No. of CCAE (% of eras with a MDCD (% of eras with a MDCR (% of eras with a
Dispensings CCAE dispensing =minimum MDCD dispensing =minimum MDCR dispensing = minimum
in the Era® (no. of eras) effective dose) (no. of eras) effective dose) (no. of eras) effective dose)

1 168,095 58.2 29,561 543 12,217 54.5

2 67,805 65.4 10,861 59.5 4,407 60.5

3 36,905 70.8 4,981 64.7 2,060 65.2

4 25,484 72.1 3,287 65.5 1,512 67.0

5 17,492 74.8 1,980 68.1 972 68.7

6 13,698 74.8 1,473 67.5 754 69.6

7 10,015 76.7 1,094 71.0 586 71.3

8 7,862 75.8 878 70.3 461 71.1

9 6,175 78.5 631 72.3 396 67.9

10 5,020 77.2 547 72.6 285 72.6

11 4,037 79.6 448 72.3 242 70.7

12 3,727 79.5 377 69.2 193 64.2

=13 22,724 80.7 2,657 74.6 1190 66.8

All 389,039 66.0 58,775 59.6 25,275 60.1

?Era is defined as a sequence of dispensings of an antidepressant medication during an episode of pharmacologically treated
depression with no more than 30 days between each dispensing of the medication and the end of the days'supply of the previous
dispensing.

Abbreviations: CCAE =Truven MarketScan Commercial Claims and Encounters, MDCD = Truven MarketScan Multi-State Medicaid,
MDCR =Truven MarketScan Medicare Supplemental Beneficiaries.

A substantial proportion of patients on depression therapy never reach the minimum therapeutic dose



Original Investigation | Diabetes and Endocrinology 6

/ August 24, 2018

/ Association of Hemoglobin Aj. Levels
eFigure 3. Comparative Effectiveness of DPP4 Iibitors - \\fjthy Use of Sulfonylureas, Dipeptidyl

5
P Treatment Cohort
n = 50681

— | B Peptidase 4 Inhibitors, and Thiazo-
il kil lidinediones in Patients With Type 2

e e | ™= Diabetes Treated With Metformin

Iv . .
o - . ANAlysis From the Observational Health
m Jazolidinediones : n = 13153 Source
—— = Data Sciences and Informatics Initiative
e s IQVIA F
woce Rohit Vashisht, PhD!"2; Kenneth Jung, PhD':2; Alejandro Schuler, MS"2; Juan M. Banda, PhD+%;
Msrel - Rae Woong Park, MD, PhD34; Sanghyung Jin, MS'#; Li Li, MS, MD?; Joel T. Dudley, PhD>; Kipp
Optum
o W. Johnson, MD, PhDS; Mark M. Shervey, PhD5; Hua Xu, PhD"; Yonghui Wu, PhD!; Karthik Na-
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Study efficacy and safety for second line treatment for type 2 diabetes mellitus, found only small differences



ORIGINAL ARTICLE

Comparative effectiveness of canagliflozin, SGLT2 inhibitors
and non-SGLT2 inhibitors on the risk of hospitalization for
heart failure and amputation in patients with type 2 diabetes
mellitus: A real-world meta-analysis of 4 observational
databases (OBSERVE-4D)

Patrick B. Ryan PhD! ©® | John B. Buse MD? @ | Martijn J. Schuemie PhD! ® |
Frank DeFalco BA® | Zhong Yuan MD, PhD? © | Paul E. Stang PhD! © | Jesse A. Berlin ScD* © |

Norman Rosenthal MD3

canagliflozin vs all non-SGLT2i canaglifiozin vs select non-SGLT2i canagliflozin vs other SGLT2i
! l
| |

I-.
=
|

1 :
!
l | I

Sodium glucose co-transporter 2 inhibitors showed reduced hosp for heart failure but no increased knee amputation versus non-SGLT2,
and no differences among SGLT2 inh.; POSTED ON OHDSI



/ howoften.org

r OHDSI

* Incidence of side effects Q ol

* Develop condition T
for first time after How often do patients get a condition after starting a drug?
get dru g Which drug are you interested in?
e Within time at risk T ——
* Any drug on the world
market B N

'Y Any con d |t|0 N What this does What this does not do

Angicedema)

Use this tool to look up the proportion of people starting a This tool does not demonstrate that a drug causes a
. drug who are newly diagnosed with a condition within 1 condition (i.e., that the condition is a side effect of the
([ ] A b I t k ear of starting the drug. You can search for a specific drug). Instead, for example, the condition may be part of
soljute ris y q g spe g). : ple, y be part

drug-condition incidence by entering your drug and the reason you are taking the drug, or the condition may
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O C a u S a condition field blank, and you'll be shown conditions histed
on the drug's product label
(Characterization)
This tool provides the overall observed risk in a population, but does not provide the attributable risk due to drug exposure. The results provided

[ O n t h e I n t e r n e t are raw unadjusted numbers for each diagnesis. The data made available through this site are for informational purpeses only and are not a
substitute for professional medical advice or services. You should not use this information for comparing drugs or making decisions related to

diagnosing or treating a medical or health condition; instead, please consult a physician or healthcare professional in all matters related to your
health.
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Impact on the research community:
publications on OHDSI or the OMOP
CDM in 2018 via Google Scholar



.

Baranova, EV; Mahmoudpour, SH; Souverein, PC; Asselbergs, FW; de
Boer, A; Maitland-van der Zee, AH; . Determinants of angiotensin-
converting enzyme inhibitor intolerance and angioedema in the UK
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Community



V Community

* “Can we post your slides from your talk?”
— Let me look over the deck.
— Let me delete a few slides and send it back.
— Let me check with my colleagues.

e OHDSI: Go ahead, it’s already on the Internet.

— Open science



Community

* Non-traditional research groups
— Skunkworks, Apple garage
— Group comes together motivated by the goal
— Expertise hidden in plain sight



V Community

* Infrastructure — what is possible once you have:
— Data network with a consistent data model

— Tools
* (eMERGE)

— Culture



Community

* Potential collaborator
— It’s a group project and it will be on the Internet

— We don’t know where your name will end up,
other than being in the list



Community

* New initiatives
— So much to be done, need new groups
— A lot of work
— Love to run a large famous study



Time

7:30 - 8:00am

8:00 - 9:30am

9:30 - 11:30am

Agenda

- OHDSI

OBSERVATIONAL MEALTH DATA SCENCES AND INFORMANCS

2018 Symposium Agenda

Friday, October 12" at the
Bethesda North Marriott

Description
Registration with Light Breakfast Grond Baliroom Foyer
Welcome: Where’s Our Journey Grand Ballroom E-H

Speaker: George Hripcsak, MD, MS, Vivian Beaumont Allen Professor and Chair, Biomedical
Informatics, Columbia University Irving Medical Center; Director, Medical Informatics Services,
NewYork-Presbyterian Hospital/Columbia Campus

Plenary Session Grand Ballroom E-H

Large-scale Evidence Generator and Evaluation of Network of Databases (LEGEND): Clinical
applications in hypertension

Speakers:

Patrick Ryan, PhD, Senior Director and Head, Epidemiology Analytics, Janssen Research &
Development, Adjunct Assistant Professor of Biomedical Informatics, Columbia University

Martijn Schuemie, PhD, Director and Research Fellow, Epidemiology Analytics, Janssen Research &
Development

Marc Suchard, MD, PhD, Professor, Department of Biomathematics, David Geffen School of
Medicine, University of California, Los Angeles



11:30 - 1:00pm

1:00 - 2:00pm

OHDSI : Part Grand Ballroom Foyer
Software demonstrations and paoster session highlighting OHDSI’s research and development

Buffet lunch served from 12:30-1:00pm in Grand Ballroom

: Part Two ~ ing Talks Grand Ballroom E-H
Moderator: Melanie Philofsky, RN, MS, Senior Business Analyst/Project Manager, Odysseus
Data Services, Inc.
Speakers:
lannis Drakos, Chief Consultant, Region Zealand
Kyu-pyo Kim, PhD, Associate Professor, Asan Medical Center
Mary Regina Boland, MA, MPhil, PhD, Assistant Professor, University of Pennsylvania
Fabricio Kury, PhD, Postdoctoral Research Scientist, Columbia University
James Weaver, Manager, Epidemiology Analytics, Janssen Research and Development
Clair Blacketer, MPH, PMP, Manager, Epidemiology Analytics, Janssen Research &
Development; Co-lead, OHDSI Common Data Mode! workgroup
Ross D. Williams, MS, PhD Student, Erasmus University Medical Centre
Kristin Feeney Kostka, MPH, Collaborator, OHDSI; Data Science Lead, Deloitte Consulting LLP



Time Description

2:00 - 3:00pm OHDSI Collaborator Showcase: Part Three Grand Baliroom Foyer
Software demonstrations and poster session highlighting OHDSI’s research and development

3:00 - 3:30pm Progress and Lessons Learned from the FDA BEST Program Grand Baliroom E-H
Moderator: Jon Duke, MD, MS, Director, Center for Health Analytics and Informatics, Georgia
Tech; Principal Research Scientist, Georgia Tech College of Computing
Panelists:
Azadeh Shoaibi, PhD, MHS, CBER Sentinel Lead, CBER, US Food and Drug Administration
Alan E. Williams, PhD, Associate Director for Regulatory Affairs, Office of Biostatistics and
Epidemiology, CBER, US Food and Drug Administration

3:30 - 4:30pm ok 5s & Perspective: : mm Grond Baliroom E-H
Modentor Hanieh Razzaghi, MPﬂ Assmant Dtrector PEOSnet Data Coordinating Center,
Children’s Hospital of Philadelphia
Panelists:

Peter Rijnbeek, PhD, Assistant Professor, Erasmus Medical Center Rotterdam; Lead of OHDSI
Europe; Co-Lead, OHDSI Patient Level Prediction WG; European Health Data and Evidence
Network (EHDEN) Academic Lead

Nicole Pratt, PhD, Associate Professor, University of South Australia

Rae Woong Park, MD, PhD, Professor, Department of Biomedical Informatics, Ajou University
School of Medicine; Lead of OHDSI Korea

Mui Van Zandt, Director Product Development, IQVIA; Co-lead of OHDSI China

CDM /NVocabulary working group

André Ballalai Ferraz, Manager, RWE/RWD and Market Access in LATAM and Emerging Markets,
QVIA



430 - 5:30pm Closing Session: Where’s Our Journey Going? Grand Ballroom E-H
Speaker: Patrick Ryan, PhD, Senior Director and Head, Epidemioclogy Analytics, Janssen Research &
Development, Adjunct Assistant Professor of Biomedical Informatics, Columbia University

5:30pm-7:30pm Networking Reception Grond Ballroom Foyer
o Titan Award winners announced
o Best Contribution winners announced

o Gayageum Performance by Seng Chan You

Light refreshments will be served




OHDSI.ORG



