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We MUST NOT do ‘silo’ Health Data Sci

Courtesy of M Schuemie



OPEN SCIENCE principles in Federated Analytics

• We need to declare a protocol

• We need to share ALL our code

• We need to share ALL our results

ETL documentation

Data Quality Dashboard

Protocol

Standardized Analytics 

Packages

Study Diagnostics

Interactive Results• Transparency is key to

• Reproducibility

• Interpretability

• Trustworthiness



Here is the result!

Suchard M et al. Lancet 2020 Courtesy of M Schuemie



HOW WE GREW (in Europe) – The EHDEN journey

Open Calls Review

Workshop

Source 
Data 

Evaluation

Share of 
Mapping 
Process

Mapping

Audit

Open Calls
Training/ 

Certification

EHDEN 
Portal Mapping 

Cycle

• Series of in-project 
calls across the EU

• Tailored for project 
objectives and 
sustainability

• Continuous open 
call across the EU

• Focusing on SME 
representation to 
support mapping 
and sustainability

‘Grants’

• ‘Grants’ are provided via milestone 
payments to Data Sources

• SMEs will support Mapping Cycle 
and be paid via the Data Source 
‘grant’, following certification by 
EHDEN

Data Sources

SMEs



The OMOP common data model
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Standardized meta-dataStandardized health system dataPerson

Observation period

Specimen

Death

Visit occurrence

Procedure occurrence

Drug exposure

Device exposure

Condition occurrence

Measurement

Observation

Note

Note NLP

Fact relationship

Care site

Payer plan period

CDM source

Concept

Vocabulary

Domain

Concept class

Concept relationship

Relationship

Condition era

Drug era

Dose era

Location

Cost

Cohort

Cohort attribute

Concept synonym

Concept ancestor

Source-to-concept map

Drug strength

Cohort definition

Attribute definition

Provider

• Patient-centric

• Tabular

• Extendable

• Built for analytics

• Relational design

v 5.0.1
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FEDERATED ANALYTICS
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ATLAS

Many different open source 
tools (cohort builder, 

estimation, incidence rate, 
….)

EHDEN will develop new 
tools and dashboards.

The EHDEN 
platform
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THE EHDEN NETWORK OF OMOP-MAPPED DATA PARTNERS
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Meantime, in the UK…
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Meantime, in the UK… (2)
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• True impact: DARWIN EU and FAIRS UK



"What's the adherence to my drug in the data assets I own?"

Current solution:

From standardised data to standardised analytics

Japan

North America
Southeast Asia

China

Europe

Switzerland Italy

India

So Africa Israel

UK

Analytical method: 
Adherence to Drug

Application to 
data

One SAS or R script for 
each study

• Not scalable
• Not transparent
• Not reproducible
• Expensive
• Slow



From Data Standardization
To Standardised Analytics

14

Spain Italy NL

US Claims       UK                     Japan          India

DK               Sweden         Estonia           Czech

Disease 
Epi

Drug 
Utilisation

Vaccine
Effectiveness

Drug Safety

Standardized 
data

Standardized 
analytics

14
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The challenge: TRUE scalability

PHASE I

Establishment – 1st 

year

PHASE III

Operation – 1st 

year

Operation

2nd year

Operation

3rd year

PHASE II

Establishment – 2nd 

year

Year 1 Year 2 Year 3 Year 4 Year 5

Phases Phase I Phase II Phase III Option 1 Option 2

Routine Repeated 
analysis

At least 1 study - 30 60 60

Off the shelf 
studies

At least 2 studies 6 + 8 30 60 60

Complex Studies 1 4 12 24 24

Very Complex 
Studies

0 0 0 1 1



Off the shelf
Fully STD

Complex
Pre-specified
(some bespoke)

Very complex
Bespoke code

Hacking a hard problem: Scaling up
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Catalogue of Standard Data Analyses



Classified as confidential by the European Medicines Agency 

Draft Catalogue of Standard Analyses:

Off-the-shelf studies and examples

Standard Analysis Regulatory example

Population-level disease 
epidemiology

• Prevalence of rare disease/s
• Background rates of AESI or DMEs

Patient-level disease epidemiology • Natural history/prognosis
• Current practice/treatment patterns

Population-level DUS • Incidence and prevalence of use of 
medicine/s over time

Patient-level DUS • Describing indication/s for drug/s
• Treatment duration, cumulative use

18



Building the tools: 

Developing OMOP-Std 

Analytical Pipelines



Classified as confidential by the European Medicines Agency 

Development20

The first DARWIN EU®  package: IncidencePrevalence, a 

package to estimate population-based incidence/prevalence 
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Software performance

Task CPRD AURUM

(n=39,999,011)

CPRD GOLD

(n=15,662,217)

SIDIAP

(n=8,265,343)

IPCI

(n=2,612,850)

Generating denominator (8 

cohorts)
19 mins 8 mins 3 mins 1 min

Yearly period prevalence 11 mins 5 mins 5 mins 1 min

Monthly period prevalence 17 mins 6 mins 8 mins 2 mins

Yearly incidence 8 mins 3 mins 4 mins 1 min

Monthly incidence 13 mins 5 mins 7 mins 1 min



Classified as confidential by the European Medicines Agency 
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Software dissemination



AGENDA

•Open science and federated analytics

• Standardised data -> Standardised analyses

• Impactful examples

• True impact: DARWIN EU and FAIRS UK



“Simple” characterisation

Prats-Uribe et al. BMJ 2021
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DRUG UTILISATION WITHIN 30D OF HOSP.

A Prats-Uribe et al. BMJ 2021
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THE RISE AND FALL OF HCQ (BEFORE TRIALS)



Comparative safety

Xintong Li et al. BMJ 2022



AIMS & METHODS
28

• Objective: To quantify the comparative risk of thrombosis +/-
thrombocytopenia associated with adenovirus- vs mRNA-based 
COVID vaccination

• Design: International active comparator cohort study incl data 
from DE, ES, FR, NL, UK, and USA

• Analysis: 
1. Large-scale PS matching
2. Incidence rate ratios 28-d post-each dose
3. Meta-analysis across databases (where I2<40%)
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CONTRIBUTING DATA SOURCES/PARTNERS
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Meta-analytical estimates

Xintong Li et al. BMJ 2022;

379:bmj-2022-071594

RESULTS 



-No differential risk of ‘common’ 
thromboembolic events, venous or arterial

-A 30% increased risk of thrombocytopenia

-A trend towards an increased risk of TTS-VTE

Conclusions



RMM Effectiveness

Measuring the effect of regulatory action

Results of the first OHDSI UK Study-a-thon



Background

• Fluoroquinolones are popular antibiotics for the 
treatment of minor (eg UTI) as well as major (eg
severe kidney) infections

• Their use increased over the years, and then we 
learned of potential severe side effects, including 
tendon rupture 

33



Background (2)

• These seem more common in certain population 
subgroups, like older people and those using 
corticosteroids

•Based on this, a number of regulators have imposed 
risk minimization measures to reduce the use of 
fluoroquinolones

34



Aim

• In collaboration with the UK national drugs and medical 
device regulator (MHRA), we conducted a Study-A-Thon to 
estimate the impact of regulatory actions on the use of 
fluoroquinolones nationally

• In primary care/outpatient vs Inpatient data

• In older vs younger people

35



What data?

• Different healthcare settings
• Primary care (CPRD GOLD and Aurum)
• Hospital data (Barts Health)
• Linked data (HIC Dundee)

• Different geographies/health regions with different 
protocols/etc
• CPRD GOLD: mostly Scotland and Northern Ireland
• CPRD Aurum: only England
• Barts Health: London
• HIC Dundee: Scotland

36



(Standardised) Analytics

• Monthly incidence rates of use, stratified by time, 
age (<=60 vs >60), and sex calculated using 
IncidencePrevalence

• Patient-level characterization of new drug users 
to identify indication, comorbidities, etc using 
PatientProfiles and DrugUtilisation

• Interrupted time series

• ARIMA

37



Results (1) – ITS - London hospital

38



Results (2) – ITS - Scottish linked data
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Results (3) – ITS – Eng primary care data

40



Results (4) – ARIMA - London hospital

41



Results (5) – ARIMA - Scottish linked data

42



Results (6) – ARIMA – GOLD GP data

43



DISCUSSION

• We leveraged previously tested and regulatory-proof tools for 
standardized analytics, and completed the whole study in just 
over a few weeks

• We showed differences that matter for national regulators
• Geographic heterogeneity
• Differences by healthcare setting

• We showed proof-of-concept for how a regulatory network could 
help MHRA fulfil their mission

44
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Classified as confidential by the European Medicines Agency 

Disclosure

This presentation represents the views of the DARWIN EU®  Coordination Centre only 

and cannot be interpreted as reflecting those of the European Medicines Agency or the 

European Medicines Regulatory Network.

46



Classified as confidential by the European Medicines Agency 

Generating Real-World Evidence (RWE) from Real-World Data (RWD)

Real-World Data (RWD): routinely collected data

relating to patient health status or the delivery of 

health care from a variety of sources other than 

traditional clinical trials

Real-World Evidence (RWE): 

information derived from analysis of 

real-world data

RWE for regulatory purposes needs to be:

• Fast, transparent, scalable and reproducible
• Representative (of EU regions)

47



Classified as confidential by the European Medicines Agency 

DARWIN EU®  is a federated 

network of data, expertise

and services that supports 

better decision-making 

throughout the product 

lifecycle by generating 

reliable evidence from real 

world healthcare data 

FEDERATED NETWORK PRINCIPLES

• Data stays local

• Use of Common Data Model to perform studies in 
a timely manner and increase consistency of results

48



Classified as confidential by the European Medicines Agency 

What is the DARWIN EU® process for conducting studies?

NCA/EMA 
Committee

Coordinating Centre 
(NCA/EMA may be 
consulted)

Data Partners
(may include 
NCA/ EMA)

NCA/EMA 
Committee

Identify question that 
may impact 
committee decision

• Define the research 
questions

• Evaluate feasibility

• Create protocol
• Apply analytical pipelines
• Contact Data partners
• Manage study governance

Receive and run the 
code on their own 
databases

Send aggregated 
data to the 
Coordination 
Centre

• Receive, check, analyse 
aggregated data

• Compile results in study 
report

Share aggregate data & 
reports with requester 
(support integration/ 
assessment)

Integrate within EU 
regulatory decision-
making process

49



Classified as confidential by the European Medicines Agency 

Germany

10.IQVIA Germany 
Disease Analyser

UK

1. Clinical Practice 
Research Datalink 
(CPRD GOLD)

France

3. Bordeaux University 
Hospital

Spain

4. IDIAPJGol

5. Parc Salut Mar 
Barcelona, Hospital 
del Mar (IMIM)

50

Belgium

2. IQVIA Belgium 
Longitudinal Patient 
Data

Finland

6. Auria Clinical 
Informatics at 
Hospital District of 
Southwest Finland 
(HDSF)

Netherlands 

8. Integrated Primary 
Care Information

9. Netherlands 
Comprehensive 
Cancer Organisation

Estonia 

7. University of Tartu
(EE Biobank)

~26 million active patients

Data Partners – Phase I 



Classified as confidential by the European Medicines Agency 
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Data Partners – Phase II 



Classified as confidential by the European Medicines Agency 
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Data Partners – Phase II 



Classified as confidential by the European Medicines Agency 

Type Studies Data Partners Planned RWE use Committee  

OTS 

Population level epidemiology study on 
prevalence of rare blood cancers from 2010. 

NL, ES, UK, BE, DE Support COMP in 
orphan designation 
decision making 

COMP

OTS 

Patient level drug utilisation study of 
valproate-containing medicinal products
in women of childbearing potential from 2010

NL, ES, UK, BE, DE, 
FI 

Assess the use of 
valproate after 
safety referral

PRAC 

OTS 

Patient level drug utilisation study of 
antibiotics on the Watch list of the WHO 
AWaRe classification, 2010-2021

NL, FR, ES, DE, UK Inform PRAC/CHMP 
decision making PRAC – CHMP

AMR strategy

Com plex

Background all-cause mortality rates in 
patients with severe asthma aged ≥12 
years old

Support CHMP 
evaluation and 
post-authorisation 
informing future 
decision making

CHMP

DARWIN EU®  Studies – Phase I (all complete) 



Classified as confidential by the European Medicines Agency 

Study Title Committees Study Type Type of analysis Data bases Status

DARWIN EU®  - Multiple myeloma: 
patient characterisation, treatments and 
survival in the period 2012-2022

HTA/Payers OTS Disease Epidemiology and 
Treatment Pattern analysis

IQVIA DA (Ge)
SIDIAP (Spain)
IMASIS (Spain)
Estonian Biobank
ACI Varha (Fi)
CHUBX (France)
IKNL (Nl)

Ongoing

DARWIN EU® Drug Utilisation Study 
of prescription opioids.

PRAC OTS Drug Utilisation Study Estonian Biobank
IPCI (Nl)
SIDIAP (Spain)
CHUBX (France)
IQVIA LPD (Be)
IQVIA DA (Ge)
ACI Varha (Fi)

Ongoing

DARWIN EU® – EHDS Use Case: 
Natural history of coagulopathy in 
COVID-19 patients and persons 
vaccinated against SARS-CoV-2 in the 
context of the OMICRON variant

EC/EHDS Complex SIR IPCI (NL)
SIDIAP (Spain)
IQVIA DA (Ge)
Estonian Biobank
CPRD GOLD (UK)

Ongoing

DARWIN EU® - Co-prescribing of 
endothelin receptor antagonists (ERAs) 
and phosphodiesterate-5 inhibitors 
(PDE-5is) in pulmonary arterial 
hypertension (PAH)

CHMP OTS Disease Epidemiology and 
Treatment Pattern analysis

CHUBX (France)
CPRD GOLD (UK)
Estonian Biobank
IQVIA DA (Ge)

Ongoing

STUDIES YEAR 2 (1)

Year 2 (Feb 23 to Jan 24)

- 16 studies completed / being reviewed

Year 3 (Feb 24 to Jan 25)

- Over 70 studies to be delivered, including 12 complex ones
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FAIRS UK

A UK national regulatory science network using OMOP

Stage 1 awarded. Stage 2 to be submitted this summer
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FAIRS UK

Data Partners

Acronym Coverage Provenance

CPRD-HES UK-wide Primary care (with linked hospital admissions)

UK Biobank UK-wide Biobank, genetics, linked EHR

Barts Health NHS Trust London Hospital EHR

Lancashire Hospitals NHS Trust North-West 
England

Hospital EHR

Great Olmond Street Hospital London Paediatric specialist hospital

HIC – NHS Tayside and Fife Scotland Linked NHS data

SAIL Wales Linked data
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FAIRS UK

A UK national regulatory science network using OMOP

•Open science and federated analytics

•OMOP CDM

• Standardised analytics for regulatory decision 
making (MHRA)
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QUESTIONS?

Daniel.prietoalhambra@ndorms.ox.ac.uk

@prieto_alhambra

mailto:Daniel.prietoalhambra@ndorms.ox.ac.uk
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