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- Collaboration | Data type(s) Analytic use cases
type

12b2 Grant -> Open- EHR, ‘omics cohorts Cohort identification
source project * Translational research
Sentinel  Contract US private-payer claims ¢ Clinical characterization
» Safety surveillance
PCORNet Grant US EHR e Cohort identification
 Comparative effectiveness
EU-ADR  Grant European EHR, claims * Clinical characterization
(Jerboa) » Safety surveillance
OHDSI Open-science International e Cohort identification
(OMOP) community claims, EHR, hospital, * C(Clinical characterization
registries e Population-level estimation

(safety + effectiveness)
* Patient-level prediction
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Harder

T—REED
87 % (source
data =2 input
format for
analysis)

Easier

Common protocol
+ Common structure

+ Common conventions
+ Common vocabularies

OHDSI Common protocol
+ Common structure
+ Common conventions

.@ pcornet
/'j

Sentinel Common protocol +
Common structure

Common protocol

Easier ﬁ*ﬁ@*ﬁ?ﬁ'l’:t Harder

(input format for analysis = final analysis results)
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* Spirit of collaboration,
kindness, generosity

AT

* Principles of transparency,
& open science, integrity

it

* Scientific rigor;
reproducibility, validity

T THINK You SHOULD BE MORE. EXPLICIT HERE IN STED Tovo®
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OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

4 % "/. \\'.
/{# OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

Who We Are v Standards Software Tools urces i Yy OHDSI Events Past Events.

2019 OHDSI Symposium

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

7 OHDSI ¢

CO (o] rd I n atl n g Ce nter KOREA  0BseRVATIONAL HEALTH DATA SCIENCES AND INFORMATICS B ‘

COLUMBIA
UNIVERSITY

Global / U.S.

Columbia University
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INNOVATIVE MEDICINES INITIATIVE

efpia

i@ + (@®

Public Private

IMI2 consortia

IMI 1 (2008-2014) IMI 2 (2014-2024)
2 bn € budget 3.3 bn € budget
59 projects More ambitious, more open &
greater scope

www.imi.europa.eu

. 3
ﬁmlk E§°SC 0 A- lmldla marcar"' neM
THEAND ADAR-CNS PIONEER
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S ince
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. %eTRIKS E Ebola+ Programme
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.musé,mgw > o G fhpe EPAD %@f ZAPI

COBACTE
S

EHDEN Project Facts

Start date: 1st Nov 2018

End date: 30th Apr 2024 @ EHDEN

Total duration: 66 months EUROPEAN HEALTH DATA & EVIDENCE NETWORK

Total budget: 28,917,357€
IMI2 Funding: 14,105,750€ (7M Harmonization Fund)
EFPIA contribution: 14,811,607€ (10M Harmonization Fund)
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@ EHDEN HOME EHDEN ~ OPEN CALLS ~ NEWS v ACHIEVEMENTS ~ CONTACT Q

[EEROPEAN MEALTH D47 & EVIDENCE METWORK

Welcome to the website of the European Health Data & Evidence Network (EHDEN), an IMI 2 consortium with 22 partners which will operate in Eurcpe for the coming five years, 2018 - 2024.

EHDEN wa

and the pharm J tandingw ng. disease, treatments, cutcomes and new therapeutics and devices

ce from real-world clinical data at scale, to support patients, clinicians, payers, regulators. governments,

FEDERATION EUHIEIZH(+5

Creati f EU-wide architecture f

for(;:r:”doan];]lwnq\oi re ;|r w?(‘nld g;tam RWDO)EA/ \*ﬁ-
z=9 51t

1EALLED HARMONISATION

Harmonise more than 100 million
OMOP-CDM anonymised health records to the OMOP

common data model

COMMUNITY

Establish a self-sustaining open science

collaboration in Europe, supporting g ll_L E"]fd:

academia, industry, regulators, payers,

government, NGOs and others 'I'gz-, j] {$ﬂ-ﬂ] 0) *ﬁﬁ

BRI IZEB1TDT b LERE) OUTCOMES EDUCATION

(== i omes-drive alth 4
0)/\}be-70>%$§, Erabling ouicomess-driven hagithcare o 8 The establishment of an EHDEN Academy,

European level : —_ » =
A webinars and face-to-face training sessions I* l/_—>7 0)?}51#\:
to train all stakeholders
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FDA BEST 7O x4+ (20194)

Y U.S. FOOD & DRUG 1: WE R

ADMINISTRATION
) OHEHR
- 1l EHUEE
- P EERERE
- BRLMEE. EHIEE

¥ OHDSI
Coordinating Center OEEERRE

A 4
/ Develop Studies/Reports \

v

Create MedWatch

Run Studies/Reports .
/Rep submission module
‘University of Colorado .

Reg;nstrief Institute

&2 COLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK S

< Cerner

%BEST Network =|QV | A
g

A 4

Hospital Charge
Master

Ambulatory
EMR

3 R TOMOP-CDM

Provider-based
Claims




m) National Institutes of Health
All of Us Research Program

10085 ADEXKIE

NIH All of Us Research Program

ABOUT v~ FUNDING v NEWS, EVENTS, & MEDIA JoinAllofUs.org ) [ Search

All-/Us

RESEARCH PROGRAM

A

The future of
health begins
with you

The All of Us Research Program is a historic effort
to gather data from one million or more people
living in the United States to accelerate research
and improve health. By taking into account
individual differences in lifestyle, environment, and
biology, researchers will uncover paths toward
delivering precision medicine.

JOIN NOW [

—\®

KT —AXOMOP-CDMT
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OMOP-CDM

and Tools, Working Groups



r OMOP-CDM Version 6

Person

Standardized clinical data

Observation_period

Standardized health
system data

Visit_occurrence

~ )

Visit_detail

Condition_occurrence

Drug_exposure

Procedure_occurrence

N

Device_exposure

NN

Measurement

Note

|—) Note_NLP

Survey conduct

Observation

Specimen

Fact_relationship

A 4

Location
17
Location_history

Care_site

Provider

Standardized derived
elements

Condition_era

Drug_era

Dose_era

Cohort

Cohort_definition

Standardized health
economics
Cost

Payer_plan_period

Standardized metadata

CDM_source

Metadata

Standardized
vocabularies

Concept

Vocabulary

Domain

Concept_class

Concept_relationship

Relationship

Concept_synonym

Concept_ancestor

Source_to_concept_map

Drug_strength
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3000000

2500000

2000000

1500000

1000000

500000

AN

SNOMED
1COeCM
ICDSProc
CPT4
HCPCE
LOIMNC
MDOFRT
RxMarm
MDC
GPI
UCum
Race
Place of Service
MedDRA
Multum
W Read
CEMIS
W Indication
WETC
ATC
W Multilex
B VA Product
M0
W VA Class
W Cohort
mICDi0
mICDI10PCE
m Drug Type
W Condition Type
M Procedure Type

W Cbsarvation Type

WmDRG

mMDC

HAPC

m Revenue Code
W Desth Type
W MeSH

W NUCC

m Specialty
WEPL

W GCN_SEQNO
W OPCs4

W Gemscript

W HES Specialty
W Domain

m PCORMet

W Currency

W Relationship
W Vocabulary

m Concapt Class
W ICD10CM

W ABMS

mCIEL
WDA_France
mOPD

Vocabulary ID

33



r ZRDAHEEILI ConceptlEL THRHONS

For use in CDM

CONCEPT _ID 313217 . —
— English description
CONCEPT_NAME Atrial fibrillation :
Domain
DOMAIN_ID Condition
— Vocabulary
VOCABULARY_ID SNOMED Class in SNOMED
CONCEPT_CLASS_ID Clinical Finding Concept in data
STANDARD_CONCEPT S Code in SNOMED
CONCEPT_CODE 49436004
VALID START_DATE 01-Jan-1970
= = Valid during time
VALID END_DATE 31-Dec-2099 interval
INVALID REASON

34



r OMOP VocabularyD{&1&

9 o O

All content: conceptsin  pjrect relationships between
concept concepts in

concept relationship

Multi-step hierarchical
relationships pre-processed
into
concept ancestor

35



F Condition Concepts

- . MedDRA System organ class
Classification Concepts Y &
A\ 4
MedDRA High-level group terms
Standard Concepts
A\ 4
MedDRA High-level terms
Top-level SNOMED-CT MedDRA Preferred terms
classification
A\ 4
A/
[ - MedDRA Low-level terms
Higher-level SNOMED-CT
classifications M "\
Low-level concepts SNOMED-CT Source Concepts

AN
N
AN
N

Source codes VQI m \\\
d | X

ICD10 ICD10CM Read SNOMED Oxmis Ciel MeSH ICDOCM

36



F Drug Hierarchy

Classifications

Drug Classes

7

VA Class CvX NDFRT NDFRT Ind ATC FDB Ind ETC SPL SNOMED
A A 4 A 4 A A A\ 4 A 4 A A
VA Class CvX NDFRT NDFRT Ind ATC FDB Ind ETC SPL SNOMED
Drugs mgrediem\‘ RxNorm| RxNorm Extension /
v
Drug Forms and Components RxNorm| RxNorm Extension Standard Concepts
v
Drug products RxNorm| RxNorm Extension

v

VAN

Source codes

e/

AV

CIEL NDC GPI VA-Product Gemscript EU Product DPD
MeSH Multum Oxmis Read Gensegno dm+d AMIS BDPM —‘

=

Source Codes

Procedure Drugs

HCPCS

CPT4

37



THTREV T b DA A—(1) - Atlas -

= O
@) ATLAS: Data Sources X =+

&« C Y @ FREINTELEIE | ohdsi.org/web/atlas/#/datasources/SYNPUF1K/dashboard Q % # & 0 o

ATLAS

Home i Data Sources

Data Sources SYMPUF 1K

Search Dashboard M

Concept Sets

__ SYMNPUF 1K Dashboard Report
& cohort Definitions

Population by Gender

M FEMALE
MALE

le* Characterizations

Source name synpuflk

& Cohort Pathways humber of persons —

% Incidence Rates
& Profiles

&G Estimation

® Prediction

= Jobs

€8 Configuration

® Feedback

Age at First Observation

80
40
k=
5
&
20
Apache 2.0
open source software I
provided by ol B B m .0 _m Ill.-III.IIIIIII-I. I-I-II-.--
F OHDSI 20 40 50 80 70 30 o0 100

e
Jjoin the journey Ag




THTREV T DA A—2(2) - Atlas -

Cefinition @ Concept Sets Generation Reporting Export

Concept Sets . .
P enter a cohort definition description here

Cohort Entry Events

Events having any of the following criteria:

8 condition occurrence of [ eede][=ET =0Ty B
Incidence Rates
Profiles Ehlela=glshlal  [C20]Pulmonary Arterial (PA) .. - /

—
DBIANI<
e Estimation with continwous observation of at least days before and days after event index ‘s
Limit initial events to: | earliest event Y | per person. : ,l\ I\ 75

oy FHTES

Cohort Definitions

Characterizations

a Cohort Pathways

A L &
« Configuration _—

Feedback ;

Limit gualifying events to; [ earliest event ¥ | per person

Cohaort Bt

Event Persistence:

Event will persist until; | end of continuwous observation ¥

Censoring Events:

Exit Cohort based on the following criteria: 39




Data Sources
Search

Concept Sets
Cohort Definitions
Characterizations
Cohort Pathways
Incidence Rates
Profiles
Estimation
Prediction

Jobs

Configuration

THREV IO DB A A—(3) - Atlas -

% Incidence Rate Analysis #1662609

OHDSI cohert tutarial: Graham replication--2-cohorts

Concept Sets Generation Liilities

Study Cohorts
Target Cohorts | | Cutcome Cohorts
rial: Graham replication: outcome cohort #1 - incident
: Graham replication: comparator cohort - bserved in inpatient setti
"warfarin new users with prior atria :'I:l' ation ® = EEZSE#GEHT replication: outcome cohort #2 - incident intracranial hemorrhage
% #17715g5: —HOS! Europe tutorial]: Graham replication: target conart -
s d:l: gatran new users with prior atrial fibrillation x rial: Graham replication: outcome cohort #3 -
‘major gastrointestinal (1) bleeding events, obsarved in inpatient '='t ng
Add Target Cohort Add Outcome Cohort
Time At Risk

Time at risk defines the time window relative to the cohort start or end date with an offset to consider the person ‘at risk’ of the outcome

* Time at risk starts with | start date * :n.s 5,
* Time at risk ends with | end date ¥ :vu;:a'_.-';.

Mo study window defined. NS RN Ty o0

BHDAR—FEFRZELT
BER(RER)DFAENTEDS

4
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DTHREV IO DB A A—(4) - Atlas -

i)

REFRISHEEDTED

Data Sources

&2 Comparative Cohort Settings

Search :
& Comparisons

+ Add Comparison

Concept Sets
= Show|10 ¥ |entries

Filvar: I

Cohort Definitions Remove  Target

Comparator Outcomes NC Qutcomes Copy
Characterizations [OHDSI Eurcpe tutorial): Graham replication: [OHDSI Europe tutorial): Graham replication: [OHDSI Europe tutorial): Graham replication: cutcome ruerahi:or'
target cohort - dabigatran new users with prior  comparator cohort - warfarin new users with prior cohort #1 - incident ischemic stroke, observed in pilcation: Copy

atrial fibrillation

Cohort Pathways
Incidence Rates
Profiles
Estimation
Prediction

Jobs

& Configuration

Feedback

Showing 11c 1 of 1 entries

atrial fibrillation

inpatient setting

MNegative controls
e

Previous | 1 | Next

£ Fffect Estimation Analysis Settings

Analysis Settings
Show|10 ¥ |entries

Remove Description

n Primary Analysis
n Mew analysis 2

Showing 1 to 2 of 2 entries

Time At Risk Start

1d from
cohort start date
Od from
cohort start date

Time At Risk End

0d fram
cohort end date

Od fram
cohort end date

Minimum

Time At Risk

1d

1d

Adjustment

Strategy

1:1 matching

1:1 matching

{FFRETIL:COX

+ Add Analysis Settings

Fileer: I

Outcome

Model

Cox

cox

Previous | 1 | Next

8 Evaluation Settings

‘ & Negative Control Outcome Cohort Definition

41




DTHREV IO DB A A—(4) - Atlas -

£ Analysis Settings
Home

Data Sources Model Settings

Search Show |10 ¥ | entries

Remowe Model Options

u LassoLogisticRegressionSettings 1§ ﬁ :Ej_—\\) [/ Lasso {"variance™0.01,"seed":null}

Concept Sets

Cohort Definitions

Showing 1101 of 1 entries /

Covarizte Seftings

Characterizations

Cohort Pathways

| Calumn visibility H Copy | coy [ Show |10 ¥ | emries L |
Incidence Rates ;‘ %
Remowe Options
Profiles n DemeographicsGender, DemographicsAgeGroup, DemographicsRace, DemographicsEthnicity, DemographicsindexMaonth, ConditionGrou % ‘t % é

Showing 1to 1 of 1 entries

Estimation

Prediction Fopulation Settings K

=
= Jobs — B

| Colurmn visibility ‘ ‘ Copy | | cy |Show |10 ¥ | entries
ﬂ: C{.nﬂgu ration Remowve Risk Window Start Risk Window End Washout Period Include All Qutcomes Remove Subjects With P

Od from 3650d from -
365d true true

® Feedback n cohort start date cohort start date

Showing 110 1 of 1 entries

£¥ Execution Settings

Perform sampling:

Maormalize covariates:

Yes ¥

£ Training Settings

42
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OHDSI Community

Achilles WG

Architecture WG

Atlas & WebAPI WG

CDM and Vocabulary Development WG
Cerner to OMOP

Chart Review Question Interface Project
China WG

Clinical Trials WG

Dissemination WG

FHIR WG

Genomics WG

GIS WG

Gold-Standard Phenotype Library
Hadoop WG

mArchived

CMS ETL WG

Cohort Definition WG

Cohort Summarization WG (HERACLES)
Penelope WG

NLP WG

Maternal & Child Health

Metadata and Annotations WG

OHDSI Steering Working Group
Oncology WG

PGHD WG

Patient-Level Prediction WG
Pharmacovigilance evidence investigation
(used to be Knowledge Base / Laertes)
Population-Level Estimation WG
Psychiatry WG

Quality Measures WG

THEMIS

The Book of OHDSI WG

Women of OHDSI

Patient Visualization WG
Phenotyping WG
Vocabulary / Population Visualization
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ARTICLES | OMLINE FIRST

Comprehensive comparative effectiveness and safety of first-line
antihypertensive drug classes: a systematic, multinational, large-scalé analysis

Prof Marc A Suchard, MD 2 Martijn J Schuemie, PhD » Prof Harlan M Krumholz, MD » Seng Chan You; MD  RuiJunChen, MD

Nicole Pratt, PhD » etal. Show all authors

Published: October 24,2019 . DOI: https://doi.org/10.1016/50140-6736{19)32317-7 + (el RENS S R AILEEES

o, PlumX Metrics

BIEEDE: E1RRICHFISNIZEOENHEL DM,
Summary R TERE - KIREL (5008 N) 24

Background

Uncertainty remains about the optimal monotherapy for hypertension, with current
guidelines recommending any primary agent among the first-line drug classes thiazide or
thiazide-like diuretics, angiotensin-converting enzyme inhibitors, angiotensin receptor
blockers, dihydropyridine calcium channel blockers, and non-dihydropyridine calcium

channel blockers, in the absence of comorbid indications. Randomised trials have not further
refined this choice.
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Characterizing treatment pathways at scale using the
OHDSI network

George Hripcsak™™<", Patrick B. Ryan“?, Jon D. Duke®®, Nigam H. Shah“!, Rae Woong Park“?, Vojtech Huser“",
Marc A. Suchard®"*, Martijn J. Schuemie®?, Frank J. DeFalco“d, Adler Perotte®<, Juan M. Banda“', Christian G. Reich®!,
Lisa M. Schilling“™, Michael E. Matheny“™°, Daniella Meeker“P9, Nicole Pratt®", and David Madigan“®
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T2DM : All databases

I

Metformin
pioglitazone .
sitagliptin .
Glipizide [
glimepiride [}
Gliclazide [}
Glyburide [}
rosiglitazone .
Insulin, Glargine, Human .
exenatide .
Insulin, Aspart, Human .
liraglutide .
saxagliptin .
Insulin, Lispro, Human .

Glucose .

Insulin, Isophane, Human .
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Original Investigation | Diabetes and Endocrinclogy

IR

Association of Hemoglobin A, Levels With Use of Sulfonylureas,
Dipeptidyl Peptidase 4 Inhibitors, and Thiazolidinediones in Patients
With Type 2 Diabetes Treated With Metformin

MRREE | 2]

g

ARRILEY

e
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Analysis From the Observational Health Data Sciences

SUZE
DPP-4fAE
TZDREHI

and Informatics Initiative
Figure 1. Overview of Multinational Cohort Study Design

Rohit Vashisht, PhD; Kenneth Jung, PhD; Alejandro Schuler, MS; Juar
Kipp W. Johnson, MD, PhD: Mark M. Shervey, PhD: Hua Xu, PhD: Yon ] A [
‘Anthony Reckard, BS; Christian G. Reich, MD; James Weaver, MPH, b
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w France—#¢

’
| sSouth
Korea

F2EREFZLD
TREDEWNZHD,
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Study site
Stanford Health Care;
Mount Sinai Icahn School

IQVIA Disease Analyser France;
Ajou University, South Korea;
Truven MarketScan Commercial
Claims and Encounters;

Truven MarketScan Medicare;
Optum Clinformatics Data Mart

° HbA1C1‘&-F on 1 of the study sites
« IDFATEE |

study sites

Distribute across multiple

of Medicine; L2}
Columbia University Medical
Center; Gather results,

report findings

- BRIES .

i Study site E
° EE BE l_=|=lE Eecuome e Fl Patient feature matrix 8
records of patients in 2 <
Common Data Model Cohort construction Drugs  Disease  Procedure Matched patients
P, [H]
A P, Treatment cohort
/ m ‘ Treatment cohort ) Match Treatment A
J
A DrugA e Drug | Disease
Comparator cohort : | Procedures
DrugB - Comparator cohort
P

Treatment B

[] l

Drug effectiveness
Time to event
HbA, _<7% of total

hemoglobin
Occurrence of

myocardial infarction,
kidney, or eye disorder
Meta-analysis

Across health care
systems
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Table 1. Patient-Level Characteristics Across Data Sources

% Time, y
Data Source No. of Patients Female Male Start End Total
Truven MarketScan Commercial Claims 135249219 £1.1 43.2 2000 2017 7
and Encounters
Columbia University Medical Center 5405830 £5.9 43.7 1985 2016 31
IQVIA Disease Analyzer France 9949909 £2.3 47.1 1997 2016 19
Truven MarketScan Medicare 9825381 55.3 44.6 2000 2017 I
Supplemental and Coordination of
Benefits
Mount Sinai 1941 454 56.1 43.7 1979 2014 35
Optum Clinformatics Data Mart 709604 449 L0.5 49.4 2000 2017 7
Ajou University School of Medicine, 2275118 48.0 52.0 1994 2015 21
South Korea
Stanford Health Care 2307 445 54.3 454 2007 2017 10
Total Mo. of patients 246 558 805 h1.5 43.5
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