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Welcome to the European OHDSI
Journey

Prof. Dr. Ir. Peter RRijnbeek
Professor of Medical Informatics
Chair Department of Medical Informatics
Erasmus MC, The Netherlands
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Welcome on the SS Rotterdam

The SS RotterdaqW[ | DNJ} YRS 51 YSQ
Launched on 14 December 1956 here in Rotterdam
Originally served as a transatlantic line to connect Rotterdam with New York
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Rotterdam, our biggest port...




F// Objectives of OHDSI Europe

A Enable the generation of reliable evidence from European
health data: promote the adoption of the OM&FDM and
analytics.

A Focus on European Challenges and Opportunities.

A Community building
I Point of contact for all stakeholders
I Training of stakeholders
| Stimulate national and international collaborations in Europe
I Organization of European OHDSI Symposia



First Annual OHDSI Symposium, March 23th 2018

First Annual

EUROPEAN OHDSI
SYMPOSIUM

A 200 participants
A 24 countries

A 40 posters

A 5 software demos
A 2 full day tutorials



Second Annual OHDSI Symposium, March 29th 201

=7 Second Annual

EUROPEAN OHDSI
SYMPOSIUM
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y.from Data
‘o Evidence

Rotterdam The Netheriands

A 250 participant

A 27 countries

A 35 posters

A 8 software demos
A 5 full day tutorials



7 European OHDSI Symposium 2020 Cancelled

European OHDSI
Symposium2020

Tasale="\ 27.29 March 2020 - Oxford, UK

Prof. Daniel Prieto Alhambra

Mathematical Institute,
. University of Oxford | T\

250 registered participants
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Meeting Goald hirdOHDSI Symposium

i EUROPEAN OHDSI

SYMPOSIUM i |”
2 A flll aboard

We'll meet again for

one journey ahead
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Provide a platform to stimulate community building

Enable the community to share their plans and results

Educate and train the community through a workshop (Saturday)
and multiple Workgroup Meetings (Sunday)




Breakdown of Participants: 34 Countries

m Netherlands = UK

= USA

= Belgium

m France

m [taly

m Ukraine

= |srael

= Serbia

= Brazil

m Estonia

= Austria

= Finland

= Ireland
Australia
Guatemala

m Spain

= Germany

m Denmark

m South Korea

m Greece

= Norway

m Switzerland
Denmark

m Portugal

m Canada

= Hungary

= Lithuania

= Ghana
Hong Kong

m Luxembourg = Malawi
m Saudi Arabia = Turkey




FK Breakdown of Participants: Stakeholders
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= Technology

m Academia

m Health System
m Pharmaceutical

m Government



New to OHDSI

Participate OHDSI meetings
Database conversion
OMOP CDM instance

Use OHDSI tools & methods
Participate OHDSI Forum
Participate OHDSI studies
Visited OHDSI Europe Symp

Visited OHDSI Global Symp

Relationship with OHDSI
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Agenda

Journey of OHDSI: Where have we been?

9:10¢9:40  Speaker: GeorgHripcsak MD, MS, Vivian Beaumont Allen Professor and Chair, Theatre
Biomedical Informatics, Columbia University Medical Center
9:40¢11:00 A Cruise around the OHDSI Europe Community Theatre
Moderator: Nigel Hughes, Janssen Research and Development
11:00¢ 11:30 Coffee Break vdzSSy Qa |
11:30¢ 12:45 Rapid fire presentations of collaborators Theatre

Moderator: Katiaverhamme MD, Associate Professor of Use and Analysis of
Observational Data, Department of Medical Informatics, Erasmus MC

12:45¢ 13:00 Findable, standardized data at scale through the EHDEN Database Catalogue Theatre
Speaker: Juliurps TheHyve




| Agenda (2)

: : La Fontaine
13:00¢ 14:00 Lunch & OdyssedRoom
13:00¢ 16:15 OHDSI Collaborator Showcase La Fontaine

& Odyssedroom
14:30¢ 15:30 Early Investigators Mentor Meetings vdzSSy Qa |
Lead: Ross Williams, Department of Medical Informatics, Erasmus MC
16:15¢ 16:45 Characterizing Adverse Events in CGMIinfected patients across the OHDSI network Theatre
Speaker: Erica Voss, MPH, Janssen Research and Development, Erasmus MC
16:45¢ 17:00 Data Analysis and Real World Interrogation Network (DARWN EU Theatre
Speaker: PeteRijnbeek PhD, Chair, Department of Medical Informatics, Erasmus MC
17:00¢ 17:45 Reaction panel with key stakeholders. Theatre
Moderator: Dani PrieteAlhnambra, MD, PhD Professor of Pharmaoad Device Epidemiology
University of Oxford, Professor of Real World Evidence and Methods Research, Erasmus MC
17:45¢ 18:00 Closure Theatre
18:00¢ 19:30 Networking Reception vdzSSy Qa |




4 Journey of OHDSI: Where have we
’ been?

George Hripcsak, MD, MS

0 H DSI Vivian Beaumont Allen Professor and Chair, Biomedical
ammmemmamomsmeswewons [ [IfOrMatics, Columbia University Irving Medical Center



v, A lot has happened in the world since we were last
' 023SUKSNI AY 9 dzNEP L.

7 Second Annual

@ EUROPEAN OHDSI
B SYMPOSIUM

3 'urney from Data. |
o Evidence

mus MC Rotterdam The Netheriands
~ www.ohdsi-europe.org




Number of Publications

OHDSI progress at the lastparson
European OHDSI Symposium Mar2019

OHDSI Publications & Cumulative Citations
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2012 2014 2016 2018

Year

A Community publishing useful worl
primarily methodological research
(reached 20 papers in 2018)

A Those papers are now widely cited
(>6,000 times as of Jun2022)

()
-

Number of Citations

Content Hours Created

A Community education resources
started to grow, with >25 hours of

video content per year, which has

now been cumulatively watched fa
>75,000 hours as of Jun2022
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Number of New Authors

New and Cumulative OHDSI Researchers
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A Community was growing nicely,

>500 different authors with work

related to OHDSI research by end
2018

Number of Cumulative Authors

of
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were all inperson in European OHDSI
Symposium?
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To Improve health by empowering a
community to collaboratively generate the
evidence that promotes better health
decisions and better care



OHDSI Community
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Source data in
local structure
and vocabularies

N—

OHDSI Data partner 1
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Standardized
patient-level
database

(OMOP CDM)
\_/

Standardized
analytics
(OHDSI tools

‘ Source data \EL>‘ OMOP CDM \{ OHDSI toold

OHDSI Data partner 2
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‘ Source data \EL>‘ OMOP CDM \< OHDSI toolg

OHDSI Data partner 3

‘ Source data \ED‘ OMOP CDM \< OHDSI tools

OHDSI Data partner n

Firewall

OHDSI Network studies

Open community
data standards
(OMOP CDM)

Open source
development
(OHDSI tools)

Methodological
research

Clinical evidence
generation

Pre-specified
protocol with
analysis specificatio

-~ N

N -

Standardized
summary

statistics results
repository

Evidence
dissemination

Collaborative
Interpretation

HripcsakyearbMed Inform 2021




Common data model can enable standardized analytics

Source 1 raw da Need confidence in the

across a distributed data network

. transformation

gt st

Electronic health
records

Source 2 raw data

. . T
il N—

e

=

Orup_eszosre

gt st

Administrative claims

Source 3 raw data

Orup_eszosre

Clinical data

v e

Need confidence in the

guality of the data and'its| Source 1 CDI\/I quality of the analytics tools

and their output

Opensource
analysis code

Open
evidence



Complementary evidence to inform the patient
journey

Clinical
characterization:

What happened to
them?

/ observation \

Patient-level
prediction:

Populationlevel
effect estimation:

What are the
causal effects?

What will happen
to me?

inference causal inference
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What has happened since last time we were a
In-person in European OHDSI Symposium?



A3,194 collaborators
A74 countries

A21 time zones

A6 continents

A1 community




OMOP Common Data Model v5.4 has been widely adopted

Boreon Standardized health systen Standardized
health economics
Observation_period T Location Cost
Death = Care_site Payer_plan_period
Visit_occurrence Provider
\ Visit_detail _ : Standardized
oo Standardized vocabularies derived elements
@© Condition_occurrence Concent » —
= 7 P N Condition_era
o Drug_exposure /
Q \) H9_ceXposu Vocabulary Drug_era
c
5 Procedurenccurrence Somain Dose_era
© .
Device_exposure
.GN) Concept_class " Results schema |
1S Measurement Cohort
e _ Concept_synonym onor
- Observation —
Concept_relationshi Cohort_definition
OHDSI Data Network Note PL_ p> o v

Relationship

A 331 data sources L) Note_NLP Standardized
A 284 EHRs Episode Concept_ancestor metadata

ran C,i\ j:t ra;::l;n|n|s,trat|ve claims Specimen \_> Episode._event Source_to_concept_map CDM_source

A 810 million unique patient Fact_relationship Drug_strength Metadata

records




F/ " OHDSI Standardized vocabularies have expand

A10,088,289 concepts A76,192,476 concept relationships

A3,533,508 standard concepts kg4 898 314 ancestral relationships e
A752,175 classification concepts A ff
: m
A134 vocabularies 3,016,130 concept synonyms /
A40 domains /
e croxmBCORNe! MedERA
ICDIC ¥ S N Uﬁ;@-ES%}ﬁ\ecialty
SNOM EDngte%{i‘ha.ry ' i \\
~ \__\-\ \_\ / ;
/ LN

ClifiVar
CWAC




Opensource software development: HADES

OHDSI HADES packages downloads on CRAN:
373k times as of Jun2022

hortMethod & SelfControlledCaseSeries

New-user cohort studies using large- | | Self-Controlled Case Series analysis | |Highly efficientimplementation 7]
scale regression for propensity and using few or many predictors, regularized logistic, Poisson and g : ganender /7
outcome models. includes §plmes for age and regression. ﬁ _ — DgtabaseCumectur
Learn more... seasonality. Learn more... = = ParallelLogger

Learn more... § H o Cyclops

2 . = Andromeda

& SelfControlledCohort @ ParallelLogge % § = EmpiricalCalibration
A self-controlled cohort design, Routines for combining causal effect | | Support for parallel computatiol g -~ = EvidenceSynthesis
where time preceding exposure is estimates and study diagnostics with logging to console, disk, or é ] m— Eunomia
used as control. across multiple data sitesin a mail. § .............
Learn more... distributed study. Learn more...

Learn more... . T T T T T T T T T T T T

2007 2018 2019 2020 2021 2022

& PatientLevelPrediction &Em piricalCalibration :
Build and evaluate predictive Use negative control exposure- A large scale k-nearest neighbor
models for user-specified outcomes, | |outcome pairs to profile and classifier using the Lucene search services. between OHDSI collaborators.
using a wide array of machine calibrate a particular analysis engine. Learn more... Learn more...
learning algorithms. design. Learn more...
Learn more... Learn more...

& CohortDiagnostics
Use real data and established Generate a wide set of diagnostics to | | Hydrating package skeletons into A standard CDM dataset for testing An R wrapper for Circe, a library for
reference sets as well as simulations | | evaluate cohort definitions against executable R study packages based and demonstration purposes that creating cohort definitions,
injected in real data to evaluate the databases in the CDM. on specifications in JSON format. runs on an embedded SQLite expressing them as JSON, SQL, or
performance of methods. Learn more... Learn more... database. Markdown.
Learn more... Learn more... Learn more...




Estimation LEGENR principles and practice

Journal of the American Medical Informatics Association, 0(0), 2020, 1331-1337
doi: 10.108%amiafocanica # NINAVLZN

o e 1 O B | LRl Tl B,

Perspective OXFORD

Perspective

Principles of Large-scale Evidence Generation and
Evaluation across a Network of Databases (LEGEND)

Martijn J. Schuemie ("7, Patrick B. Ryan'~, Nicole Pratt®, RuiJun Chen (%,
Seng Chan You®, Harlan M. Krumholz’, David Madigan®, George Hripesak®®, and
Mare A. Suchard®?

Journal of the American Medical Informatics Association, 0(0), 2020, 1268-1277
goi: 10108%jamisvocanizs 4 NINATZN\
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Resaarch and Applications OXFORD

Research and Applications

Large-scale evidence generation and evaluation across a
network of databases (LEGEND): assessing validity using
hypertension as a case study

Martijn J Schuemie (3,"* Patrick B Ryan,'* Nicole Pratt,* RuiJun Chen (,*® —
Seng Chan You,® Harlan M Krumholz,” David Madigan,® George Hripesak,**® and

Mare A Suchard®™



F// LEGEND principles

1. LEGEND will generate evidence at a large scale.
2. Dissemination of the evidence will not depend on the estimated effects.
3. LEGEND will generate evidence using a prespecified analysis design.

4. LEGEND will generate evidence by consistently applying a systematic process
across all research questions.

5 LEGEND will generate evidence using best practices.
6. LEGEND will include empirical evaluation through the use of control questions.

/. LEGEND will generate evidence using egmnce software that is freely
available to all.

8. LEGEND will not be used to evaluate new methods.
9. LEGEND will generate evidence across a network of multiple databases.

10. LEGEND will maintain data confidentiality; patienel data will not be shared
between sites in the network.




Estimation LEGEND In practice

Define research questions
Indication hypertensio
Define treatment comparisons
Ingredients
Mono therapies n =40
Duo theraples n=

= 66

Comparisons
Monovsmono n
Mono vs duo

Duo vs duo
Drug classes

Mono therapies
Duo therapies

; Randomized controlled trials
Monovsmono n=1 :

Mono vs duo

O
@ I
5 3
Duo vs duo 9’: ‘:
Major drug classes Q ﬁ &
Mono therapies n=7 Mono ys mono ) L w. ee
Duo therapies n=17 Mono vs duo y , )
Duo vs duo 272 :

Select negative controls
: & synthesize positive controls
v spironolactons ®
Negative controls n comps
Positive controls n ( é

® candesatan  iMetaniy, o W

@ oprosartan SPOn0fEactone
apleroncne @

. : Mﬂan gplemm‘yf‘m ..
minoxid °/ Py mno e
YA
L gt 80 Sy, OO
Estimate causal effects WO [ "’Qa,’a R
Data sources WA 9 3 " Rt
Select study population 0’&“ J S ‘J O, [ Ll
Define time-at-risk (on treatment / ITT) n =2 Admin, claims n=6 \; ol AV 2 b Yo e
Create propensity scores EHRs 7 - @&péﬁ‘a ® % % %, (*"db\ "
Stratify / match by propensity scores n = 2 L] Meta-analysis n=1 6‘
Fit outcome (survival) model
Data sources n =10
Analyses n = 4 per question

v

Effect size estimates n = 6,076,775

Control estimates n = 13,699,875
v
Calibration models n = 125

Figure 3. Comparisons of single-drug hypertension treatments in randomized controlled trials (left) and in LEGEND (right). Each circle represents an ingredient.
Color groupings indicate drug classes. A line between circles indicates the 2 drugs are compared in at least 1 study.
Evaluate & calibrate
Calibrated estimates n = 6,076,775

v

Disseminate




Estimation

Oct 2019
THE LANCET

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

Marc A Suchard, Martijn | Schuemie, Harlan M Krumholz, Seng Chan You, Ruijun Chen, Nicole Pratt, Christian G Reich, Jon Duke, David Madigan,
George Hripcsak, Patrick B Ryan

St All-cause mortality |
Ba | Candiovascular-related mortality -
Chest pain erangina -

m Brady:igld\a 4
en Cardiac arrhythmia |
Syncape |
ca all -
Headache |

Ch Transient ischaemic attack
Vertigo |

ety -

Decreased libido |
Dementia -

Depression -

Impotence -
Abdominal pain -
Abnormal weight gain
Abnormal weight loss |
Acute pancreatitis -|
Diarthosa -
Gastrointestinal bieeding |
epatic faure

Nausea

Type 2 diabetas |

X

slines recom-
in-converting
tydropyridine
r refined this

LEGEND has produced a new model f
generating reliable evidence and new
opportunities for collaborative researcl

Apr 2020

JAMA Internal Medicine | Original Investigation

Comparison of Cardiovascular and Safety Outcomes
of Chlorthalidone vs Hydrochlorothiazide to Treat Hypertension

George Hripcsak, MD, MS; Marc A. Suchard, MD, PhD; Steven Shea, MD; RuiJun Chen, MD;
Seng Chan You, MD; Nicole Pratt, PhD; David Madigan, PhD; Harlan M. Krumholz, MD, SM;
Patrick B. Ryan, PhD; Martijn J. Schuemie, PhD

Supplemen
IMPORTANCE Chlorthalidone is currently recommended as the preferred thiazide diuretic
to treat hypertension, but no trials have directly compared risks and benefits.

OBJECTIVE To compare the effectiveness and safety of chlorthalidone and
hydrochlorothiazide as first-line therapies for hypertension in real-world practice.

DESIGN, SETTING, AND PARTICIPANTS This is a Large-Scale Evidence Generation and Evaluation
in a Network of Databases (LEGEND) observational comparative cohort study with
large-scale propensity score stratification and negative-control and synthetic positive-control
calibration on panning January 2001 through December 2018. Outpatient and
inpatient care episodes of first-time users of antihypertensive monotherapy in the United
States based on 2 administrative claims databases and 1 collection of electronic health
records were analyzed. Analysis began June 2018.

EXPOSURES Chlorthalidone and hydrochlorothiazide.

MAIN OUTCOMES AND MEASUREﬂeﬂm@ OUZVU«ZUE myocardial infarction,
g gy yisy

Journal of the A Medical 21(8), 2020, 1268-1277
doi: 10.1093/jamia/ocaa124
Research and Applications
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Mar 2021 _
Hypertension

Comprehensive Comparative Effectiveness and Safety of First-Line B-Blocker
Monotherapy in Hypertensive Patients
A Large-Scale Multicenter Observational Study

Seng Chan You, Harlan M. Krumholz, Marc A. Suchard, Martijn J. Schuemie, George Hripesak, RulJun Chen, Steven Shea, Jon Duke,
Nicole Pratt, Christian G. Reich, David Madigan, Patrick B. Ryan, Rae Woong Park (-], Sungha Park [~]

Originally published 29 Mar 2021 | https://doi.org/10.1161/HYPERTENSIONAHA. 120.16402 | Hypertension. 2021;77:1528-1538

Sept 2021

Hypertension d

Volume 78, Issue 3, September 2021; Pages 591-603 V American
Heart
Association.

https://doi.org/10.1161/HYPERTENSIONAHA.120.16667

ANTIHYPERTENSIVE TREATMENT

Comparative First-Line Effectiveness and Safety of ACE
(Angiotensin-Converting Enzyme) Inhibitors and
Angiotensin Receptor Blockers: A Multinational Cohort
Study

oy | . i Research and Applications Ruidun Chen (), Marc A. Suchard (*', Harlan M. Krumholz (! , Martijn J. Schuemie (-},
il I B o o ] = Steven Shea ('}, Jon Duke, Nicole Pratt, Christian G. Reich (), David Madigan (', Seng
s - ] - Large-scale evidence generation and evaluation across a Chan You, Patrick B. Ryan, and George Hripcsak
——— i i network of databases (LEGEND): assessing validity using
"”::I?"b:'mi‘“ < £ 1 < hypertension as a case study ABSTRACT: ACE (angiotensin-converting enzyme) inhibitors and angiotensin receptor
u{.?: -~ ] == ~ 1 —:— Martiin J Schuemie @, Patrick B Ryan, ™ Nicole Pratt, RuiJun Chen ©,° blockers (ARBs) are ec_;ually QU|deI|ne- recommended first-line treatr:nents for hypertension, yet
o : : ] i Seng Chan You,® Harlan M Krumholz,” David Madigan,® George Hripcsak,>® and few head-to-head studies exist. We compared the real-world effectiveness and safety of ACE
——— T 3 e Marc A Suchard™'® inhibitors versus ARBs in the first-line treatment of hypertension. We implemented a
| o 1D em i 130 s 10 n e o 1| | —— L OO S e O = bosdeciantanotisototnzord coll inotenhal -
—— — —— — - —> -

Favours THZ Favours ACEI Favours THZ Favours ARB Favours THZ Favours dCCB Favours THZ Favours nd(CCB

Figure 2: Meta-analytic safety profiles comparing THZ to ACEi, ARB, dCCB, and ndCCB new users across 46 outcomes listed on product labels
Points and lines identify HR estimates with their 95% Cls, respectively. Outeomes in grey signify that the Cl covers HR of 1 {null hypothesis of no differential risk)




March 2022

nework [Open.

&

June 2022

Open access Protocol

Largescale evidence through larggeale collaboration

BMJ) Open Large-scale evidence generation and
evaluation across a network of

Original Investigation | Cardiology

Analysis of Dual Combination Therapies Used in Treatment of Hypertension

in a Multinational Cohort

Yuan Lu, ScD; Mui Van Zandt, BS; Yun Liu, PhD; Jing Li, MS; Xialin Wang, MS; Yong Chen, PhD; Zhengfeng Chen, MBBS, MMed; Jaehyeong Cho, PhD;

Sreemanee Raaj Dorajoo, PhD; Mengling Feng, PhD; Min-Huei Hsu, MD, PhD; Jason C. Hsu, PhD; Usman Igbal, PharmD, MBA, PhD; Jitendra Jonnagaddala, PhD;
Yu-Chuan Li, MD, PhD; Siaw-Teng Liaw, MBBS, PhD; Hong-Seol Lim, MD, PhD; Kee Yuan Ngiam, MBBS, MMed; Phung-Anh Nguyen, PhD; Rae Woong Park, MD, PhD;
Nicole Pratt, PhD; Christian Reich, MD, PhD; Sang Youl Rhee, MD; Selva Muthu Kumaran Sathappan, MSc; Seo Jeong Shin, PhD; Hui Xing Tan, MTech;

Seng Chan You, MD, PhD; Xin Zhang, MS; Harlan M. Krumholz, MD, SM; Marc A. Suchard, MD, PhD; Hua Xu, PhD

databases for type 2 diabetes mellitus
(LEGEND-T2DM): a protocol for a

series of multinational, real-world
comparative cardiovascular
effectiveness and safety studies

Rohan Khera
Anna Ostropolets
Harlan M Krumholz

Abstract

IMPORTANCE More than 1billion adults have hypertension globally, of whom 70% cannot achieve
their hypertension control goal with monotherapy alone. Data are lacking on clinical use patterns of
dual combination therapies prescribed to patients who escalate from monotherapy.

OBJECTIVE To investigate the most common dual combinations prescribed for treatment escalation
in different countries and how treatment use varies by age, sex, and history of cardiovascular disease.
DESIGN, SETTING, AND PARTICIPANTS This cohort study used data from 11 electronic health
record databases that cover 118 million patients across 8 countries and regions between January
2000 and December 2019. Included participants were adult patients (ages =18 years) who newly
initiated antihypertensive dual combination therapy after escalating from monotherapy. There were
2 databases included for 3 countries: the Iqvia Longitudinal Patient Database (LPD) Australia and

Key Points

Question What are the most common
antihypertensive dual combinations
prescribed to patients who escalate
from monotherapy in clinical practice,
and how do the combinations differ by
country and patient demographic
subgroup?

Findings In this cohort study of
970 335 individuals from 11 large
databases, 12 dual combinations of
antihypertensive drug classes were
commonly used, with large variation

.’ Martijn J Schuemie

), Yuan Lu © "2
% Ruidun Chen,® George Hripcsak,>’ Patrick B Ryan,*®
,'? Marc A Suchard @ 48810
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F// > > Disease Natural History of COMI®

A Describe baseline characteristics for those hospitalized for COVID -19 as compared to
those hospitalized for influenza

Findings: ConmsaciTIONs
I Patients hospitalized with COVID are

systematically different from those hospitalized ARTICLE
with flu

o _ Deep phenotyping of 34,128 adult patients
I COVID hospitalized patients, when compared hospitalised with COVID-19 in an international

those hospitalized for influenza: network study
A Greater proportion are male and slightly younger Edward Bum@ et 2.
A Fewer comorbidities and lower medication use

Comorbid conditions appear to be common among individuals hospitalised with coronavirus
disease 2019 (COVID-19) but estimates of prevalence vary and little is known about the prior

l \ Utl | Ized C | al I I IS an d e I eCtrO n IC medication use of patients. Here, we describe the characteristics of adults hospitalised with

COVID-19 and compare them with influenza patients. We include 34,128 (US: 8362, South
d 1 I d f 10 d b Korea: 7341, Spain: 18,425) COVID-19 patients, summarising between 4811 and 11,643

m e I Ca re CO r S ro m ata aS eS aC rOSS unique aggregate characteristics. COVID-19 patients have been majority male in the US and
. . Spain, but predominantly female in South Korea. Age profiles vary across data sources.
3 d Iffe re nt CO u ntr‘l es Compared to 84,585 individuals hospitalised with influenza in 2014-19, COVID-19 patients
have more typically been male, younger, and with fewer comorbidities and lower medication

use. While protecting groups vulnerable to influenza is likely a useful starting point in the

response to COVID-19, strategies will likely need to be broadened to reflect the particular
characteristics of individuals being hospitalised with COVID-19.




> Largescale characterization of
COVIBL9 disease natural history

KD

Clinical Epidemiology Dove

ORIGINAL RESEARCH

3
Unraveling COVID-19: A Large-Scale

Characterization of 4.5 Million COVID-19 Cases e —————

i # CPRD (EHR) 3.864 NR
Us'“g CHARYBDIS f}ﬂ ® |QV|A DA Germany (EHR) 11,500 NR
}{f 2 HM Hospitales (Hospital Billing) NR 2,544
.. 1,2 . 3 . 4 5.6 e 3 A Hospital del Mar (EHR) NR 2.686
Kristin Kostka s Ta!:ta Duarte-SaIIesB % Albert Prats-Uribe .I):‘nthony G Sena ,Itlﬁmdrea Pistillo)°, . & ORIERVATIONAL HEALTY DATA SOENEES AND IFORMACS = ‘integratad Primary Care Information (EHR) 3.306 80
Sara Khalid* , Lana YH Lai’, Asieh Golozar™”, Thamir M Alshammari , Dalia M Dawoud" ', Fredrik Nyberg(® ™ () IQVIA LPD France (EHR) 23,592 NR
Adam B VV“lIcox'a’H. Alan Andryc 5, Andrew Williamsls, Anna Ostropolers'(’. Carlos Areia' ?. Chi Young]ung“ { VIQVIA U?D taly (EHR) — 4816 NR
i 19 L i 12 ) o | 20 ) | Information System for Research in Primary
Christopher A Harle *, Christian G Reich(® %, Clair Blacketer®®, Daniel R Morales?®, David A Dorr?', Care (SIDIAP) (EHR) 124305 18,369
Edward Burn(®>* Elena Roel’*?2, Eng Hooi Tan? Evan MintyB, Frank DeFalco®, Gabriel de Maeztu®*, Gigi Lipori I X € SIDIAP-H (EHRJ"”""" linkage) 43441 7197

Hiba Alghoul (5%, Hong Zhu®®, Jason A Thomas'?, Jiang Bian'?, Jimyung Park (%%, Jordi Martinez Roldan?®,
Jose D Posada?’, Juan M Banda 30 Juan P Horcajada 3'.Ju|ianna Kohler®?, Karishma Shah™,

Karthik Natarajan 1634 Kristine E L)mch35’36. Li Lium®?, LisaM Schillingaa, Martina Recalde®?2,

Matthew Spotnitz'¥, Mengchun Gong®, Michael E Matheny*®*', Neus Valveny (:*, Nicole G Weiskopf*',
Nigam Shah??, Osaid Alser*?, Paula Casajust 42 Rae Woong Park?”** Robert Schuff?', Sarah Seager',
Scott L DuVall (577, Seng Chan You®, Seokyoung Song (%6, Sergio Ferniandez-Bertolin®, Stephen Fortin®,

USA (13) /

.

' O Columbia University Irving Medical R |
Tanja Magoc (3'?, Thomas Falconer (®'®, Vignesh Subbian®’, Vojtech Huser®®, Waheed-UI-Rahman Ahmed (5**# 5ge:ar:m:m'g‘,"\’,:g;:'s"fﬁa,‘,’:'(?Hgf"'“ e ;g;g; ?’:;:1 ASIA-PACIFIC (3) | ]| ®
William Carter (5%, Yin Guan®®, Yankuic Galvan'?, Xing He'?, Peter R Rijnbeek®, George Hripcsak'("}", fHeaﬂhVerity (Claims with diagnostic testing) 587,683 22,887 * Health Ir e Review & A wntService (Claims) NR 7,599
Patrick B R-mn5>'6' Marc A Suchard 5|‘ Daniel Prieto-Alhambra®? é:gm Sz::ﬂi:aé:asr;ilgrt:)(Hospihl — 3:37278712 2330?;7 w: Daegu Cathohs University Medical Center (EHR) 550 48
) € Optum EHR (EHR) 277712 36117 @Nantang Hospital (EHR) 405 | 304
- £ Optum SES (EHR with socio-economic data) 7.863 433
Together’ OH DSI haS StUdIed ) @ Oregon Health & Sciences University (EHR) 11,187 627
£ Premier (Hospital Billing) 417650 156,187
A 2 Stanford University (EHR) 4788 744 KEY
H * Tufts Medical Center (EHR) 1.250 326 1 Personsdiagnosed with COVID-19 or lab confirmed tested positive {no prior observation required)
> 1 7 ' 2 mpatl e ntS teSted for SAR OV2 T University of Colorado Anschutz Medical Campus- ) Personsh with COVID-19 or lab confirmed tested positive (no prior observation require
Health Data Compass(EHR) 9.481 1,874 L ¥ e o 5 by 9
@ University of Washington School of Medicine (EHR) 3,245 733 NR = Not Reported
A >4 5mpatients diagnosed or tested positive
fOI’ COVIBEL9 Figure | COVID-19 cases across the OHDSI COVID-19 network.
| I
A >890kpatients hospitalized with COAT®




r/ > > Largescale characterization of

COVIBL9 disease natural history

BM) Open Characteristics and outcomes of patients

with COVID-19 with and without Characteristics and Outcomes of Over 300,000 Patients

prevalent hypertension: a multinational
and Spain

with COVID-19 and History of Cancer in the United States i

g

@
COhOI't Study P E D l A T R l C S Elena Roel'*, Andrea Pistillo’, Martina Recalde™, Anthony G. Sena™*, Sergio Fernandez-Bertolin’,

Carlen Reyes ©," Andrea Pistil

Maria Aragon', Diana Puente'?, Waheed-Ul-Rahman Ahmed™>®, Heba Alghoul”, Osaid Alser®,

‘keter®, William Carter”, Paula Casajust™,

Elena Roel,'? Diana Puente,"? / Thlrty_ Day Outcomes Of Chlldren and alco®, Scott L. DuVall™"”, Thomas Falconer™®™,

Thamir M Alshammari,® Waheet

Heba Alghoul © ,'° Carlos Arei: Ad 1 W h C OVID_ 1 9 2 A

Neus Valveny,' Gabriel de Mae ole Scents lt . n

Jordi Martinez Roldan, Inmaci . .

asien colozar” > crisin el | NIt@TNAtional Experience

Seng Chan You,” Kristine E Lyt

Fredrik Nyberg'za Anna Ostrope Talita Duarte-Salles, PhD® David Vizcaya, PhD” Andrea Pistillo, MSc,® Paula Casajust, M3c° Anthony G Sena

Mare A Suchard ' Patrick Rvar Lana Yin Hui Lai, PhD! Albert Prats-Uribe, MD* Waheed-U-Rahman Ahmed, PhD A" Thamir M. Alsharmmari, B

International Journal of Obesit Heba Alghoul, PhD) Osald Alser, PhD, " Edward Burn, PRD,*® Seng Chan You, PO, Carlos Arela, PRD™
y Clair Blacketer, MPH™® Scott Duvall, PhD,™ Thomas Falconer, MSc.” Sergio Fernandez-Bertolin, BSc” Steph

Asieh Golozar, PRD" Mengchun Gong, PRD.® Eng Hooi Tan, PRD® Vojtech Huser, PhD.' Pablo Iveli, PhD,"
Daniel R. Morales, PhD," Fredrik Hyberg, PRD™ Jose D. Posada, PhD* Martina Recalde, MPH™ Elena Roel, k
Liza M. Schilling, PhD® Nigam H. Shah, PhD* Karishma Shah, PhD® Marc A Suchard, PhD,* Lin Zhang, Phi,

ARTICLE OPEN Ying Zhang, PHD.* Andrew E. Williams, PRD,® Christian G. Reich, PhD** George Hripcsak, PhD® Peter Rijnbe

L . Patrick Ryan, PhD5F Kristin Kostka, MPH"® Danial Prieto-Alhambra, PRD®
Epidemiology and Population Health

Characteristics and outcomes of 627 044 COVID-19 patients
living with and without obesity in the United States, Spain,
and the United Kingdom

Martina Recalde'**®, Elena Roel(®'**, Andrea Pistillo(®’, Anthony G. Sena(®**, Albert Prats-Uribe (37,

Waheed-Ul-Rahman Ahmed™’, Heba Alghoul®, Thamir M. Alshammari (3°, Osaid Alser'”, Carlos Areia(D'", Edward Burn'*,

Paula Casajust™®, Dalia Dawoud', Scott L. DuVall''*, Thomas Falconer', Sergio Femdndez-Bertolin', Asieh Golozar'™'8,

Mengchun Gong'?, Lana Yin Hui Lai*®, Jennifer C. E. Lane®, Kristine E. Lynch"*'*, Michael E. Matheny”*, Paras P. Mehta™,

Daniel R. Morales™, Karthik Natarjan'***, Fredrik Myberg™®, Jose D. Posada™, Christian G. Reich™”, Peter R. Rijnbeek”, Lisa M. Schilling™, B
Karishma Shah®, Nigam H. Shah™, Vignesh Subbian®, Lin Zhang*'**, Hong Zhu***, Patrick Ryan®'®, Daniel Prieto-Alhambra®*,

Kristin Kostka®™***" and Talita Duarte-Salles™""

Rheumnatology 2021;60:5137-5150

RH E U MATO ]_O GY dai:10.1083 theumatology/keab250

Advance Access publication 16 March 2021

Original article

COVID-19 in patients with autoimmune diseases:
characteristics and outcomes in a multinational
network of cohorts across three countries

Eng Hooi Tan', Anthony G. Sena ® 2%, Albert Prats-Uribe © ,

Seng Chan You®, Waheed-Ul-Rahman Ahmed®®, Kristin Kostka’,

Christian Reich’, Scott L. Duvall®®, Kristine E. Lynch®®,

Michael E. Matheny'®"", Talita Duarte-Salles'?, Sergio Fernandez Bertolin'?,
George Hripcsak'®', Karthik Natarajan'®*'¥, Thomas Falconer'?,

Matthew Spotnitz'®, Anna Ostropolets'®, Clair Blacketer®®,

Thamir M. Alshammari'®, Heba Alghoul'®, Osaid Alser'", Jennifer C. E. Lane’,
Dalia M. Dawoud'®, Karishma Shah®, Yue Yang', Lin Zhang®®?',

Carlos Areia??, Asieh Golozar®®?%, Martina Recalde'??%, Paula Casajust®®,
Jitendra Jonnagaddala ® %', Vignesh Subbian®®, David Vizcaya®,

Lana Y. H. Lai®, Fredrik Nyberg®', Daniel R. Morales®?, Jose D. Posada®,
Nigam H. Shah®%, Mengchun Gong®*, Arani Vivekanantham?®, Aaron Abend®,
Evan P. Minty®®, Marc Suchard®’, Peter Rijnbeek®, Patrick B. Ryan®'® and
Daniel Prieto-Alhambra’



F /m Safety of hydroxychloroquine

A Evidence was needed around the use of hydroxychloroquine (HCQ) alone and in
combination with azithromycin (AZ). We examined the use of these drugs in rheumatoid

arthritis (RA) patients.

A Findings:

I In history use in RA population, HCQ alone is generally safe but in combination with

AZ it shows a doubling of risk of 30
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COVID-19: reminder of risk of serious side effects with
chloroquine and hydroxychloroquine

News 23/04/2020

‘ Chloroguine and hydroxychloroguine are known to potentially cause
" heart rhythm prohlems, and these could be exacerbated if treatment is

{
‘ﬁ combinad with other medicines, such as the antibiotic azithromycin,
. 7 that have similar effects on the heart.
’ \— i
\ Recent studies!'2 have reported serious, in some cases fatal, heart
rhythm problems with chloroquine or hydroxychloroquine, particularly

- when taken at high doses or Iin combination with the antibiotic
azithromycin.
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Risk of hydroxychloroquine alone and in combination with azithromycin
in the treatment of rheumatoid arthritis: a multinational, retrospective
study
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