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To improve health by empowering a
community to collaboratively generate the
evidence that promotes better health
decisions and better care
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Why are you on the journey with OHDSI?|JAT

Patrick Ryan, PhD

Columbia University

2 mmmm TO collaborate with other researchers around the world
1o mmm | want to generate evidence

1 mm  To develop open source solutions to public health problems
1 mm  Forthe data network

7 m  To be part of a community trying to make a positive impact

s improve the quality of epidemiological studies using observational
data

s m  Toimprove the way in which medical evidence is generated!




An organizing framework

* Objective: Ambitious goal of what is to be
achieved

* Key Result: Specific measurable to

benchmark and monitor how we get to the
objective
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OKRs - The Simple Idea
That Drives 10x Growth
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* Objectives are the ‘Whats’. They:
— Express goals and intents
— Are aggressive yet realistic

— Must be tangible, objective, and unambiguous; should be obvious to a rational
observer whether an objective as been achieved

— The successful achievement of an objective must provide clear value to the
organization

e Key results are the ‘Hows’. They:

— Express measureable milestones which, if achieved, will advance objective(s) in a
useful manner to their constituents

— Must describe outcomes, not activities

— Must include evidence of completion. This evidence must be available, credible
and easily discoverable.
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) here have we been?
fﬂ““ here should we go in 2021?
‘ What should be OHDSI's 2021 Objectives? 0 i

Top

Generate and disseminate real-world evidence about the 3
2. mmmm SUbstantial public health issues: COVID-19, type 2 diabetes, and
health inequalities

Enable a community to generate real-world evidence using OHDSI
tools and scientific best practices

18 jm—

Build an international medical product safety surveillance system
0 mm  that provides evidence about the incidence and risk of outcomes
associated with drug exposure

s B |'d like to see OHDSI science impacting policy

o | Getting CDM v6 into broad use.




OKR review and grading

Score range Question to ask:

s 'l»t.;ri’:l Sl

4.0-6.4 How can we focus/help?
1.5-3.9 ‘What do we need to change?



F// OHDSI in 2021

Objective: Generate and disseminate real-world evidence about

the 3 substantial public health issues: COVID-19, type 2
diabetes, and health inequalities.

Key Results:
— 3 fully-reproducible study packages executed across at least 20 OHDSI

data partners @

— 10 publications accepted in journals with impact factor > 10

— 10 uses of OHDSI results by external stakeholders that demonstrate
influence in policy or clinical decision-making




Key result 1: 3 fully-reproducible study packages
executed across at least 20 OHDSI data partners

README.md V4

Evaluating Use of Methods for Adverse Event Under
Surveillance (for vaccines) = READMEmd s

Calculating the background rates of adverse events of

e Analytics use case(s): Population-Level Estimation special interest (AES') for the COVlD VaCCineS
e Study type: Methods Research README.md
o

e Study lead: Martijn Schuemie

* Analytics use case(s): Characterization Evaluating the Sensitivity Of Prediction Model

e Study lead forums tag: schuemie - L
e Study type: Clinical Application

e Study start date: January 12, 2021 B Development and Performance Due To Phenotypes
e Tags: =

® Study end date: - e Study lead: George Hripcsak, Patrick Ryan, Marc Such: Applied To COVI D-19 VACCI N ES

e Protocol: HTML document, ENCEPP registration .
e Study lead forums tag: Patrick_Ryan

* Publications: - Sty Satus st
. Study ctartidstess Study Status Started

e Results explorer: Shiny app i
* Study end date: - e Analytics use case(s): Patient-Level Prediction

Similar to our previous research on the evaluation of causal effe e Protocol: pdf file e Study type: Methods Research, Clinical Application
® Tags: COVID-19

e Study lead: Jenna Reps

systematically evaluate methods for (safety) surveillance of vacc e Publications: -

e Results explorer: -

Calculating the background rates of adverse events of spe * Study lead forums tag: jreps
e Study start date: 2021-03-21

e Study end date: -
e Protocol: Click Here
e Publications: -

e Results explorer: -

Method research into the target population and outcome phenotypes we should use to develop COVID-19 vaccine
prediction models for various outcomes of interest



Key result 2: 10 publications accepted in journals with
impact factor > 10
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p Key result 3: 10 uses of OHDSI results by external
stakeholders that demonstrate influence in policy or

clinical decision-making
(7Y U.S. FOOD & DRUG

ADMINISTRATION
EUROPEAN MEDICINES AGENCY '
G SCIENCE Mff)\ﬁmas HEALTH 2 m

Center for Biologics Evaluation and Research
Office of Biostatistics and Epidemiology

Medicines v Human regulatory v Veterinary regulatory v Committees v News & events v Partners & networks v About us v

AstraZeneca’s COVID-19 vaccine: EMA finds possible link to

CBER Surveillance Program  very rare cases of unusual blood clots with low blood platelets

News 07/04/2021

AC-10
Thrombosis with Thrombocytopenia:
o QU MG S g D s 0 Post-Authorization Cases Reported after Janssen Vaccine and Background

COVID-19 Vaccine Safety Surveillance: e

0.1/million people?

- - - Incidence proportion (cases/million people)
Active Monitoring Master Protocol =T =
Very rare Uncommon Very Common
100/1,000,000 1,000/1,000,000 10,000/1,000,000 100,000/1,000,000

Reported Thrombosis with
Thrombocytopenia

aaaaaaaaa
1.9 cases/million people

February 10, 2021




F// OHDSI in 2021

Objective:

Build an international medical product safety surveillance system
that provides all stakeholders access to evidence about the
incidence and risk of outcomes associated with drug exposure

Key Results:

— Population-level effect estimation and characterization results
generated for 500 drugs and 500 outcomes across 20 databases

— 100 organizations with at least 1 active user
— 10 regulatory actions taken as a result of OHDSI system




Engineering open science systems that build trust into the
real-world evidence generation and dissemination process

'SVStng'qL‘?ﬁe“;rsgeer:igzgf: Distributed data network, standardized to common data model
Analysis specifications - - - - - - - - - - - -
Decision threshold S
SEBONEIESIONS Network coordination

Data quality evaluation

Database Pass

Fail Phenotype development and evaluation

Cohort Cohort Pass
definitions diagnostics

Analysis reliability evaluation

Analysis
design
choices

Study
diagnostics

System characteristics:

e Standardized procedures with defined inputs and outputs

* Analysis packages implementing scientific best practices
consistently applied across all data partners, generating consistent

output for network synthesis un;:‘na;ed
e Reproducible outputs generated by open-source analysis libraries results
developed and validated with verifiable unit-test coverage
* Pre-specified and objective decision thresholds for go/no go criteria e

exploration

e Measurable oeeratinﬁ characteristics of sxstem Eerformance



&

EUROPEAN MEDICINES AGENCY

Three potential use cases for the support to
committees’ decision-making

From a regulatory perspective, RWE aims to support committees’ decision-making in three main areas

Use case Support the planning &
validity of applicant

Understand clinical context Investigate associations

objective studies and impact
Design and feasibility of Di idemiol Effectiveness and safety
planned studies IS€ase epidemiology studies
Use case
category
Representativeness and Clinical management & drug ,
validity of Completed studies utilisation Hnjpraict f el lfsitatry adtlers
Classified as public by the European Medicines Agency Wlth permlSS|On from Peter Arlett



Support the

Investigate
associations and

planning &
validity of
applicant studies

Understand
clinical context

impact

Design and feasibility of
planned studies

Clinical
characterization:
What happened to
them?

Representativeness and
validity of Completed studies

Disease epidemiology Population-level

effect estimation:
What are the
causal effects?

Clinical management & drug
utilisation

<7/

Effectiveness and safety

] Patient-level
studies

prediction:
What will happen

Impact of regulatory actions to me?

Mapping regulatory use cases to evidence types

Questions that can be informed

with real world evidence:

Who are the patients with disease
eligible for treatment?
Who are the patients exposed to
those treatments?
How often do outcomes occur
amongst those patients?

Is the outcome causally related to
exposure to treatment?
How does the risk compare with
alternative treatments?

Which risks can be actionably
predicted with available data?
Which patients are at highest risk
of adverse events?




Level of proactivity in delivering real-world evidence

Time-to-evidence

~seconds Anticipatory

~“minutes Prepared

~hours Responsive

~days Enabled

~weeks, Reactive
months, Bespoke
years

Generate and deliver insights without being asked; answer questions before
requested by ‘pushing’ relevant pre-computed evidence to potential evidence
consumers

Produce pre-computed evidence to enable answer retrieval in ‘real time’ by
qualified users when requested; standardized analysis packages executed
across network generate results ‘at-scale’ across many target, outcome cohorts

Enable fast evidence generation by using interface that allow qualified users to
set defined input parameters, execute standardized analyses, and view results
upon request.

Design and execute standardized analysis packages that apply validated
statistical libraries with defined input parameters and fixed output to compile
summary results across a network standardized to a common data model

Standardized

analysis tools
+

Standardized data,
network execution

Service bespoke project requests by convening team to align on problem statement, author
protocol/analysis plan documents, implement statistical programming code to custom specification,
execute analysis across databases, iteratively review results and request post hoc analyses, write
summary of results as report, and deliver to decision-maker to ensure it meets their needs




¢ A 5-year vision for expanding the proactive use of real-
/ world evidence across regulatory use cases

~seconds

Anticipatory

~“minutes

Prepared

~hours Responsive

~days Enabled

~weeks, _
months, Reactive
years Bespoke

Support the planning Understand clinical Investigate
& validity of applicant associations and

: context ]
studies impact




F// OHDS!I in 2021

Objective:

Enable a community to generate real-world evidence using
OHDSI tools and scientific best practices

Key Results:

— 100 organizations have a fully-operational technical infrastructure
(CDM + ATLAS + HADES) sufficient to perform local analyses @

— 1000 researchers complete RWE curriculum through EHDEN @
Academy

— 100 publications generated using and citing OHDSI tools @




OHDSI Data Partners

What does it take to be an OHDSI data partner? Anyone with access to observational
data can standardize their database in the OMOP Common Data Model, apply OHDSI's

open-source tools, and participate in collaborative research.

Who has already joined the journey and adopted the OMOP CDM? There are currently

331 databases, including 284 electronic health records and 28 administrative claims
sources, that come from 34 different countries. Together, these databases
represent more than 810 million unique patient records, approximately 11% of the
world’s population.
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EHDEN ACADEMY HAS MADE A SOLID START

* As of 7th December, >1830 participants/1467 enrolled with
~33% active in the last 14 days
» 1822 badges (courses completed)
* Major concentration in US, UK and Spain
* Focus driven by EHDEN SME Learning Pathway in Europe

Students

Citizen &

Patient Data Quality
FAIR Group Assessmet-nt
USAGI principles Training & Reporting
Non-professional
o — C— Patient Organisations:
Introduction to Real World Data
‘ & Real World Research
HTA HADES Regu |atO ry Drug A basic modular coursefon real world
health data & research for the public.
introduction science Utilisation ' We are now leading the OHDSI

Studies Education WG: W
: | Strategy development /a
@ Collaborating with educational
14 current courses available: ETL, tools & methods |n|t|§|t|ves YvorIdW|de
Curriculum roadmap developed to follow the research UG S IR B O
operation model with WP1, WP2, and WP4 irodction to bata Qually FESOUICES

: ki Development of Learnin
Non-expert course led by European Patients Forum | Pathwaps &
Introduction to Data Quality launched prior to GAM#6 ® y

22
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CoLLABORATIVE ACTIVITIES CoLLABORATIVE ACTIVITIES

OHDSI Working Groups

OHDSI’s central mission is to improve health by empowering a community

Our workgroups hold meetings, share files, chat asynchronously and more in the OHDSI

Microsoft Teams environment. Collaborators can request access to any workgroup through
an online form available on both OHDSl.org and our main OHDSI Microsoft Teams environment.

to collaborativel enerate the evidence that promotes better health
2 s an % OHDSI \. /" oOncology [/ Patient-Generated
decisions and better care. We work towards that goal in the areas of data Steering Committee Health Data
d d th Od I < I h Ivti d | t ng Current Participants: 129
standards, me 0logical researcn, open-source ana ytICS evelopment, Gument Particioants: 26 Lead: Shilpa Ratwani c ¢ Particioants: 76
and clinical applications. N Lead: Patrick Ryan N A Qe SengChanYou
Our 27 Working Groups present opportunities for all communi
A gh fp + - e pz g i : f:lyl - Pharmacovigilance N Phenotype 5 ~ Population-Level
bl 2 rs. bbbt b i .en D R T TN Evidence Investigation | |Development & Evaluation Effect Estimation
contributions. We are always looking for new collaborators. = ) Current Particinants: 164
Current Participants: 48 Current Participants: 96 Lead: Martiin gchuemie.
See an area where you want to contribute? Please Join The Journey! = Lande: Fich Boycs, ErcaVoss 1. g Loads: CowthamRso - N\ Marc Suchard Ve
-’ ATLAS N 7 Clinical Trials ' [ Common Data Model > </ PatientLevel > 7  Psychiatry N Registry \
Current Participants: 56 Current Participants: 111 Current Participants: 261 Prediction Current Participants: 66 ('ormw UK ank)
Lead: Anthony Sena Leads: Mike Hamidi. Lin Zhen Lead: Clair Blacketer Wm”m‘“ Lead: Shilpa Ratwani Current Participants: 57
3\ e r Y y N\ PeerRinbeek N sl &
-/ DataQuality  (/  Early-Stage > Education ~  Vaccine Safety ' Z Vaccine Vocabulary > ~ Women of OHDSI
Dashboard DeveloPment Researchers Current Participants: 31 Current Participants: 28 Current Participants: 36 Current Participants: 97
Current Participants: 90 Current Participants: 44 Lead: Nigel Hughes Lead: Patrick Ryan Lead: Adam Black Lead: Maura Beaton
: Leads: Faaizah Arshad,
- Electronic Health ~ Geographic N o HADES N @ H
Record (EHR) ETL Information System (GIS) (Health Analytics : O H DSI Reg 10 nal C hapters y !
e o Current Participants: 58 Data-to-Evidence Suite) An OHDSI regional chapter represents a group of OHDSI collaborators located in a geographic
T Molanlol = : Leads: Robert Miller, Current Participants: 120 area who wish to hold local networking events and meetings to address problems specific to
9 : Y AT W /~  \__Lead: Martiin Schuemie _ /~ their geographic location.
< HealthEquity (¢ LatinAmerica >  Medical Devices - Africa Australia China Europe
Current Participants: 87 Current Participants: 15 Current Participants: 52 Current Participants: 17 Current Participants: 36 Current Participants: 163 Current Participants: 135
Lead: Jake Gillberg Lead: Jose Posada Leads: Vojtech Huser, Lead: Nega Gebreyesus Lead: Nicole Pratt Lead: Hua Xu Lead: Peter Rijnbeek
\ /. \ r \ Asiyah Lin r
< Natural Language >,  OHDSI Asia-Pacific \  OHDSIAPAC Japan Korea Singapore Taiwan
pm“Ing (APAC) Mng Committee Current Participants: 19 Current Participants: 26 Current Participants: 30 Current Participants: 48
Current Participants: 228 Current Participants: 46 Current Participants: 29 Lead: Tatsuo Hiramatsu Lead: Seng Chan You Lead: Mengling Feng Lead: Jason Hsu
S Lead: Hua Xu Lead: Mui Van Zandt Lead: Mui Van Zandt
A r- =X ' G ¥

OHDSl.org 20 OHDSIl.org



// Common Data Model workgroup
4

Develop and Promote Community Adoption of a New CDM Version

* KR1: Collate a list of all additions and/or changes to be made to a new
CDM Version by Q1

 KR: 100% agreement on new CDM Version from all affected workgroups
by Q2
 KR: Release DDLs for new CDM Version by Q3

CDMWORKGROUP
-

o, -

« .\'-

KILLED THEIR OKR

Thanks Clair Blacketer!



?/ Population-level Estimation / Patient-level Prediction
/ workgroup

Perform the methods research required to generate reliable evidence on

the effects of COVID vaccines from observational data

e Establish 1 research agenda that specifies knowledge gaps of interest to
focus on with input from internal and external collaborators.

* Perform methods research, resulting in at least 5 submitted papers.

* Observe impact of this research in the design decisions of at least 1

internal study, 1 external study, and 1 study by a regulator.

Thanks Martijn Schuemie!



Clinical trials workgroup

Objective:

e Qur use case is converting clinical trial data in CDISC SDTM format to OMOP CDM to optimize trial
planning and reusability. Our proposal covers eight main topics with insufficient support in the OMOP
CDM and Standardized Vocabularies. They include introducing new concepts and modifiers but no new
CDM tables. Furthermore, we guide ETL developers when dealing with some data that is more
complicated or specific scenarios that may be present in clinical trial submitted datasets (e.g., non-
unique subject ids). Finally, it alighs with OMOP CDM v6 and the Oncology extension, with v5.3.1
backward compatibility.

Key Results:
Drafted initial recommendations and best practices using limited synthetic SDTM datasets (8)
Obtained agreement with Vivli and C-Path to get access to additional real world SDTM studies (8)
Expanded the team with varying expertise and interest (7)

Thanks Mike Hamidi!



J

2.1 Health Equity Workgroup - All Goals

1.4 Generate and disseminate real-world evidence about the substantial public health issue of health inequities

1.5 3 fully-reproducible study packages executed across at least 20 OHDSI data partners

1.Q 10 publications accepted in peer-reviewed journals

3.0 10 instances of presentations of our work

10 uses of OHDSI results by internal or external stakeholders that demonstrate influence in policy or clinical decision-making

0.7 Standards for studying patient-level Social Determinants of health, Risk factors, and Needs (SDRN)

1.0 Identify 5 priority use cases for patient-level SDRN, providing recommendations for storing, collecting, and mapping the relevant common data elements
1.0 Provide a recommendation (to data collectors like health systems) for screening tools useful for Health Equity research

1.5 Identify standard concepts for the data collected in recommended and commonly used screening tools

Engage with NLP team to release tools/methods for extracting SDRN from notes

Validate NLP tool for extracting SDoH in the context of a study

16 Standards for studying community-level SDRN

3.0 Identify 3 external datasets useful for incorporation in health equity studies

iﬂj Identify a priority use case for linking place-based SDoH datasets to OMOP data

Identify a priority use case for rolling up patient-level OMOP data to describe spatial-population-level properties
Release a study package using GIS tools to gain a better understanding of health inequities

0.7 Extend OHDSI tools to make a health equity perspective the default and/or an option

2.0 Augment Patient Level Prediction (PLP) to expose the differences of predictions, predictive power, and other fairness metrics of the predictive models it creates.
Release tools to assess data quality / gaps for SDoH

Develop a framework for best practices in health equity across study design

Engage the broader community on issues related to health equity

Release directories of accessible educational resources and research relevant to health equity
Engage early-stage researchers group for researcher diversity and inclusion in our work

Engage education workgroup for health equity educational content

Organize health equity reading group / journal club

M. I

Support the work of the group

Apply, as a group, for a grant Thanks Jake Gill berg I



F// HADES workgroup

Enable the OHDSI community to perform observational research following OHDSI best
practices for characterization, population-level estimation, and patient-level prediction
by providing a cohesive set of open-source analytic software

* To reduce dependency on a small number of developers, reduce the maximum
number of packages per maintainer to 5 (5)

* Increase the unit test coverage to > 80% for all packages, require 2 QA to review test
cases (10)

* Release 4 study package skeletons, and make sure they are directly available to
users (3)

©® ()

Thanks Martijn Schuemie!



OHDSI Vaccine Vocabulary Workgroup
2021 OKR Review

Objective:
A clear and complete standard vaccine hierarchy and
accurate vaccine mappings in the OMOP Vocabulary

Key results:
e Define use cases and problems with current standard vaccine vocabulary

e Develop a solution and solicit feedback from the OHDSI community

e Implement the solution (new vocabulary, new relationships, improved mappings) @

Thanks Adam Black!



1. Objective : Build a casual environment for younger community members to collaborate.

Key Result :
e Monthly bi-hemisphere meetings to accommodate for younger community
members in various time zones

2. Objective: Encourage junior researchers to gain experience in running OHDSI projects.

Key Result:
e Draft our own study protocol - 1
o Scoring this as 1 because we didn’t quite make any progress on it. We
have discussed research that various members are doing, but have not
proposed or come to a consensus on potential study topics.

3. Objective: Invite community members to discuss and present research

Key Result:
e Organize demos on how to use all the tools in OHDSI (e.g. HADES packages,
Atlas, etc.)
e Invite researchers to present on various topics (e.g. standard ETL process)
Scoring this as 7 because we've had 2 scheduled tutorials (Patient Level
Prediction & Cohort Building) by request.

4. Objective: Provide educational resources and a space to learn interactively and
collaboratively

Key Result:
e Work with Roux Institute to advance OHDSI education (e.g. create a condensed
version of the Book of OHDSI for beginners)
e Create a centralized repository to store code that newcomers can use when they
are just getting started - 2

Scoring this a 2 because we've made progress by meeting with

duals at th itute (Kristin Kostka and Briann

ek ot Q AR T I
of advancing OHLC have not

v up meetings with Roux Thanks Faaizah Arshad!

3LOIM Sever:




F// Lots more community enablement

* OHDSI2021 Symposium
— 1368 registered, 500-700 attending each session

* OHDSI weekly community calls
— ~150-200 collaborators/week

e OHDSI communication channels
— MSTeams: 2,774 registered users in OHDSI team
— LinkedIn: 2,815 followers, 5-20k impressions/month

— Twitter: 2,251 followers,
— YouTube: 80 hrs created, 7,260 hrs watched




N

@& When poll is active, respond at PollEv.com/patrickryan800
% Text PATRICKRYANS80O to 22333 once to join

Which community meeting format did you prefer?

Network Sessions in Teams

Network Sessions in Gathertown
Workgroup Updates

Multiple Presentations Under Single Topic
Welcome To The Journey (for newcomers)
Focus Sessions (FDA Best/EHDEN/EUMAEUS/etc)
10-Minute Tutorials

Open Studies

OHDSI Fun

OKR Start, Mid-Year, Final Review
Visualization Challenge

Debates

Meet-And-Greet

Back To School

Meet The Titans

History of OHDSI

Community Brainstorm (Health Equity)




Engine of Impact
(Dec Status)

Education Engagement Impact

Pubmed

On dec In Progress Done

Thanks Paul Nagy!



V Youtube Data API (Public)

OHDSI Channel as of 2014 to 2021-12-01
. sta | stts

Total number of videos submitted on
OHDSI channel

Total number of hours created (2014-)

Total number of person years viewed
(2000 hr/yr)

2021 number of videos

2021 videos hours created

2021 videos hours viewed

450

304

380.11

169

78

7,260

Thanks Paul Nagy!



F Additional resources about OKRs

* Google page: https://rework.withgoogle.com/guides/set-goals-
with-okrs/steps/set-objectives-and-develop-key-results/

* Measure What Matters, John Doerr:
https://www.whatmatters.com/



https://rework.withgoogle.com/guides/set-goals-with-okrs/steps/set-objectives-and-develop-key-results/
https://www.whatmatters.com/

