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From Day 1, EHDEN has been increasingly focused on delivering results against the second “E” in 
EHDEN: Evidence. Thanks to the creaƟ on of its federated network 187 Data Partners from 29 countries 
across Europe, the transformaƟ onal potenƟ al of real-world data harmonised to the OMOP Common 
Data Model is being realised. This network is not only generaƟ ng real-world evidence that is improving 
paƟ ent treatment and outcomes, and is doing this in days, weeks and months, instead of years. To date, 
more than seventy publicaƟ ons and many other presentaƟ ons in scienƟ fi c conferences covering a broad 
range of methodological and clinical research quesƟ ons have been disseminated in many of the world’s 
leading scienƟ fi c journals and congresses.

Some examples of our methodological and clinical research are included here. The up-to-date lisƟ ng can 
be found on the EHDEN Zenodo page.

Our Methodological Research
To perform methodological research at scale we can maximally benefi t from the standardisaƟ on of the 
data via the OMOP CDM and the use of common analyƟ cs that can be parameterised. 

This work in EHDEN had a signifi cant impact on the careers of young scienƟ sts, three of whom fi nished 
their EHDEN-funded PhD trajectories, and four are close to fi nalising their thesis.

OUR
RESEARCH 

EHDEN Zenodo

Ɵ nyurl.com/t688a8tu
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Federated networks of observaƟ onal health 
databases have the potenƟ al to be a rich resource 
to inform clinical pracƟ ce and regulatory decision 
making. However, the lack of standard data quality 
processes makes it diffi  cult to know if these data 
are research ready. The EHDEN COVID-19 Rapid 
CollaboraƟ on Call presented the opportunity to 
assess how the newly developed open-source 
tool Data Quality Dashboard (DQD) informs the 
quality of data in a federated network. FiŌ een Data 
Partners (DPs) from 10 diff erent countries worked 
with the EHDEN taskforce to map their data to the 
OMOP CDM. Throughout the process at least two 
DQD results were collected and compared for each 
DP. All DPs showed an improvement in their data 

quality between the fi rst and last run of the DQD. 
The DQD excelled at helping DPs idenƟ fy and fi x 
conformance issues but showed less of an impact 
on completeness and plausibility checks. This is the 
fi rst study to apply the DQD on mulƟ ple, disparate 
databases across a network. While study-specifi c 
checks should sƟ ll be run, we recommend that all 
data holders converƟ ng their data to the OMOP 
CDM use the DQD as it ensures conformance 
to the model specifi caƟ ons and that a database 
meets a baseline level of completeness and 
plausibility for use in research.

Quality Control Mechanisms
Clair Blacketer, Erasmus MC and Johnson & Johnson

Blacketer C, et al. Using the Data Quality Dashboard to Improve the EHDEN Network. Applied Sciences. 
2021; 11(24):11920. hƩ ps://doi.org/10.3390/app112411920

Examples of EHDEN-funded PhD trajectories at Erasmus MC, Rotterdam
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The Extract, Transform, & Load (ETL) to Common Data Model (CDM) to Data Quality Dashboard (DQD) Feedback Loop used in 
the European Health Data & Evidence Network (EHDEN) COVID-19 Rapid CollaboraƟ on Call.

Health data standardised to a common data model 
(CDM) simplifi es and facilitates research. This study 
examines the factors that make standardising 
observaƟ onal health data to the ObservaƟ onal 
Medical Outcomes Partnership (OMOP) CDM 
successful.

Twenty-fi ve data partners (DPs) from 11 countries 
received funding from the European Health Data 
Evidence Network (EHDEN) to standardise their 
data. Three surveys, DataQualityDashboard results, 
and staƟ sƟ cs from the conversion process were 
analysed qualitaƟ vely and quanƟ taƟ vely. Our 
measures of success were the total number of days 
to transform source data into the OMOP CDM and 
parƟ cipaƟ on in network research.

This study shows that the consistent workfl ow 
used by EHDEN proves appropriate to support 
the successful standardisaƟ on of observaƟ onal 
data across Europe. Over the 25 successful 
transformaƟ ons, we confi rmed that geƫ  ng the 

right people for the ETL is criƟ cal and vocabulary 
mapping requires specifi c experƟ se and support 
of tools. AddiƟ onally, we learned that teams that 
proacƟ vely prepared for data governance issues 
were able to avoid considerable delays improving 
their ability to fi nish on Ɵ me.

This study provides guidance for future DPs to 
standardise to the OMOP CDM and parƟ cipate 
in distributed networks. We demonstrated 
that the ObservaƟ onal Health Data Sciences 
and InformaƟ cs community must conƟ nue to 
evaluate and provide guidance and support for 
what ulƟ mately develops the backbone of how 
community members generate evidence.

ETL Best PracƟ ces
Erica Voss, Erasmus MC and Johnson & Johnson

Erica A Voss, et al. European Health Data & Evidence Network—learnings from building out a 
standardized internaƟ onal health data network, Journal of the American Medical InformaƟ cs 
AssociaƟ on, Volume 31, Issue 1, January 2024, Pages 209–219
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Risk StraƟ fi ed Eff ect EsƟ maton
Alexandros Rekkas,  Erasmus MC

Rekkas, A., et al. A standardized framework for risk-based assessment of treatment eff ect 
heterogeneity in observaƟ onal healthcare databases. npj Digit. Med. 6, 58 (2023). hƩ ps://doi.
org/10.1038/s41746-023-00794-y

Treatment eff ects are oŌ en anƟ cipated to vary 
across groups of paƟ ents with diff erent baseline 
risk. The PredicƟ ve Approaches to Treatment 
Eff ect Heterogeneity (PATH) statement focused on 
baseline risk as a robust predictor of treatment 
eff ect and provided guidance on risk-based 
assessment of treatment eff ect heterogeneity 
in a randomised controlled trial. The aim of 
this study is to extend this approach to the 
observaƟ onal seƫ  ng using a standardised scalable 
framework. The proposed framework consists of 
fi ve steps: (1) defi niƟ on of the research aim, i.e., 
the populaƟ on, the treatment, the comparator 
and the outcome(s) of interest; (2) idenƟ fi caƟ on 
of relevant databases; (3) development of a 
predicƟ on model for the outcome(s) of interest; 
(4) esƟ maƟ on of relaƟ ve and absolute treatment 
eff ect within strata of predicted risk, aŌ er adjusƟ ng 
for observed confounding; (5) presentaƟ on of 

the results. We demonstrated our framework by 
evaluaƟ ng heterogeneity of the eff ect of thiazide 
or thiazide-like diureƟ cs versus angiotensin-
converƟ ng enzyme inhibitors on three effi  cacy and 
nine safety outcomes across three observaƟ onal 
databases. We provided a publicly available R 
soŌ ware package for applying this framework 
to any database mapped to the OMOP CDM. In 
our demonstraƟ on, paƟ ents at low risk of acute 
myocardial infarcƟ on receive negligible absolute 
benefi ts for all three effi  cacy outcomes, though 
they are more pronounced in the highest risk 
group, especially for acute myocardial infarcƟ on. 
Our framework allows for the evaluaƟ on of 
diff erenƟ al treatment eff ects across risk strata, 
which off ers the opportunity to consider the 
benefi t-harm trade-off  between alternaƟ ve 
treatments.

OMOP CDM ETL development process: (A) represents the ETL process map, (B) is a box plot of median length in days for each step across all 
Data Partners, and (C) is a stacked bar chart showing the percentage of median Ɵ me each step took. CDM, common data model; COVID AESI 
Study, “Adverse Events of Special Interest within COVID-19 Subjects” study; DQD, DataQualityDashboard; EHDEN, European Health Data & 
Evidence Network; ETL, extract, transform, and load; OMOP, outcomes partnership common data model.
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PaƟ ent journeys/trajectories – sequences of 
health events, including diseases, procedures, 
and visits, which paƟ ents follow – have gained 
more and more aƩ enƟ on during recent years. 
DetecƟ ng the sequences of health events may help 
us to beƩ er understand disease aeƟ ology (what 
happened before the disease) and predict events 
for the future (what happened aŌ er). It can also 
reveal and enable how to beƩ er analyse diff erent 
treatment opƟ ons that are used in pracƟ ce for the 
same diseases.

ObservaƟ onal health data is a great source for 
analysing such trajectories. Visits, diagnoses, lab 
analyses, drugs/prescripƟ ons, etc. are all common 
elements in most of these datasets. They are also 
the key elements of the OMOP CDM. This makes 

it extremely useful to run health event trajectory 
analyses also on OMOP CDM data, as the same 
analysis could be easily run on various databases. 

In the EHDEN project, we have performed methods 
research on disease trajectories and a four-step 
framework based on signifi cant temporal event 
pair detecƟ on is described and implemented as an 
open-source R package. It is used on a populaƟ on-
based Estonian dataset to fi rst replicate a large 
Danish populaƟ on-based study and second, to 
conduct a disease trajectory detecƟ on study for 
type 2 diabetes paƟ ents in the Estonian and Dutch 
databases as an example.

Disease trajectories 
Sulev Reisberg,  OHDSI Estonia Lead, Tartu University

Künnapuu K, Ioannou S, Ligi K, Kolde R, Laur S, Vilo J, Rijnbeek PR, Reisberg S. Trajectories: a 
framework for detecƟ ng temporal clinical event sequences from health data standardized to the 
ObservaƟ onal Medical Outcomes Partnership (OMOP) Common Data Model. JAMIA Open. 2022 Mar 
16;5(1):ooac021. doi: 10.1093/jamiaopen/ooac021. PMID: 35571357; PMCID: PMC9097714.
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Natural Language Processing
Tom Seinen, Erasmus MC

Seinen TM, Kors JA, van Mulligen EM, Fridgeirsson E, Rijnbeek PR, 2023. The added value of text from 
Dutch general pracƟ Ɵ oner notes in predicƟ ve modeling. Journal of the American Medical InformaƟ cs 
AssociaƟ on. hƩ ps://doi.org/10.1093/jamia/ocad160

Electronic health record (EHR) databases are a rich 
source of data for building paƟ ent level predicƟ on 
models. Currently, most predicƟ on models use 
only the structured data in the EHR, such as 
coded condiƟ ons, measurements, vital signs, and 
drug prescripƟ ons, as features. However, EHRs 
commonly also store vast amounts of unstructured 
textual data (e.g., physicians’ and nurses’ notes 
and discharge leƩ ers).

Using natural language processing (NLP) methods, 
the informaƟ on hidden in the unstructured 
clinical text can be extracted and incorporated in 
PLP models. We developed a standardised NLP 
pipeline tool, within the OHDSI framework, for 
extracƟ ng textual features in a data-driven and 
language-independent manner. This tool extends 

the FeatureExtracƟ on framework in the form of a 
custom covariate builder and constructs a set of 
text-based covariates. The tool contains a modular 
NLP pipeline for the pre-processing, tokenisaƟ on 
and vectorisaƟ on of text documents, that can be 
fully customised to specifi c needs. The pipeline 
seƫ  ngs and customisaƟ ons are saved with the 
result for sharing and reproducibility. The tool 
is called Text Represented In Terms Of Numeric-
features (TRITON) and is now publicly available on 
GitHub at github.com/mi-erasmusmc/Triton.
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VisualisaƟ on of the TRITON and MedSpacy pipelines to process raw text data from the note table in the OMOP CDM and 
generate text-based features for predicƟ on models.

We used this package to explore the value of Dutch 
unstructured data, in combinaƟ on with structured 
data, for the development of prognosƟ c predicƟ on 
models in a general pracƟ Ɵ oner (GP) seƫ  ng. We 
trained and validated predicƟ on models for four 
common clinical predicƟ on problems using various 
sparse text representaƟ ons, common predicƟ on 
algorithms, and observaƟ onal GP electronic health 
record (EHR) data. We trained and validated 84 

models internally and externally on data from 
diff erent EHR systems. Our study highlights the 
potenƟ al benefi ts of incorporaƟ ng unstructured 
data in clinical predicƟ on models in a GP seƫ  ng. 
Although the added value of unstructured data 
may vary depending on the specifi c predicƟ on 
task, our fi ndings suggest that it has the potenƟ al 
to enhance paƟ ent care.

Learning Curves
Henrik John, Erasmus MC

John LH, Kors JA, Reps JM, Ryan PB, Rijnbeek PR. LogisƟ c regression models for paƟ ent-level predicƟ on 
based on massive observaƟ onal data: Do we need all data? Int J Med Inform. 2022 Jul;163:104762. 
doi: 10.1016/j.ijmedinf.2022.104762. Epub 2022 Apr 12. PMID: 35429722.

EHDEN’s federated data network opens up 
possibiliƟ es to develop clinical predicƟ on models 
on massive amounts of paƟ ent data which can 
serve large paƟ ent populaƟ ons in a Ɵ mely manner. 
In pracƟ ce, this could manifest in the development 

of several hundreds or even thousands of 
predicƟ on models for the various target-outcome 
pairs and for the many diff erent databases that are 
currently being mapped to the OMOP CDM.
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However, models developed on these large 
amounts of observaƟ onal health data run the risk 
of being more complex than needed. These models 
can include many more features without achieving 
substanƟ ally beƩ er discriminaƟ on than smaller 
models. As a result, these models may become 
harder to interpret, more diffi  cult to implement 
in clinical pracƟ ce, and more suscepƟ ble to 
overfi ƫ  ng. In addiƟ on, developing predicƟ on 
models on such large data sources can put strong 
demands on compuƟ ng resources and may require 
computaƟ on Ɵ mes that can become prohibiƟ ve. 
Reducing the sample size of a large and unwieldy 
dataset to an “adequate” sample size that is sƟ ll 
suffi  cient to achieve nearly the same performance 
as the full dataset, may facilitate the development 

of less complex clinical predicƟ on models with less 
compuƟ ng resources.

The objecƟ ve of this study was to provide guidance 
on sample size consideraƟ ons for developing 
predicƟ ve models by empirically establishing 
the adequate sample size, which balances 
the compeƟ ng objecƟ ves of improving model 
performance and reducing model complexity as 
well as computaƟ onal requirements. Our results 
suggest that in most cases only a fracƟ on of the 
available data was suffi  cient to produce a model 
close to the performance of one developed on 
the full data set, but with a substanƟ ally reduced 
model complexity.

Learning curve for the predicƟ on of venous thromboembolic events in paƟ ents with hypertension using data from MDCR. The horizontal 
lines indicate the maximum performance of the fi Ʃ ed curve (blue) and the performance at a threshold of 0.02 (red). The verƟ cal lines 
denote the maximum number of events (blue) and the adequate number of events (red). Number of samples and predictors shown for 
the adequate model pertain to the model at the closest data point. (For interpretaƟ on of the references to colour in this fi gure legend, the 
reader is referred to the web version of this arƟ cle.)
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Class Imbalance
Cynthia Yang, Erasmus MC

Yang, C., Fridgeirsson, E.A., Kors, J.A. et al. Impact of random oversampling and random undersampling 
on the performance of predicƟ on models developed using observaƟ onal health data. J Big Data 11, 7 
(2024). hƩ ps://doi.org/10.1186/s40537-023-00857-7

There is currently no consensus on the impact of 
class imbalance methods on the performance of 
clinical predicƟ on models. We aimed to empirically 
invesƟ gate the impact of random oversampling 
and random undersampling, two commonly used 
class imbalance methods, on the internal and 
external validaƟ on performance of predicƟ on 
models developed using observaƟ onal health data. 

We developed and externally validated a total of 
1,566 predicƟ on models. On internal and external 
validaƟ on, random oversampling and random 
undersampling generally did not result in higher 
AUROCs. Moreover, we found overesƟ mated 

risks, although this miscalibraƟ on could largely be 
corrected by recalibraƟ ng the models towards the 
imbalance raƟ os in the original dataset. 

Overall, we found that random oversampling or 
random undersampling generally does not improve 
the internal and external validaƟ on performance of 
predicƟ on models developed in large observaƟ onal 
health databases. Based on our fi ndings, we do 
not recommend applying random oversampling 
or random undersampling when developing 
predicƟ on models in large observaƟ onal health 
databases

Internal AUROC diff erences across all predicƟ on problems and databases for each sampling strategy and classifi er. A posiƟ ve 
diff erence means original data model had a lower AUROC, and a negaƟ ve diff erence means original data model had a higher AUROC.
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Treatment PaƩ erns
Aniek Markus, Erasmus MC

Markus, A. F., Verhamme, K. M., Kors, J. A., & Rijnbeek, P. R. TreatmentPaƩ erns: An R package to 
facilitate the standardized development and analysis of treatment paƩ erns across disease domains. 
Computer Methods and Programs in Biomedicine (2022). hƩ ps://doi.org/10.1016/j.cmpb.2022.107081

There is an increasing interest to use real-world 
data to illustrate how paƟ ents with specifi c 
medical condiƟ ons are treated in real life. Insight 
into the current treatment pracƟ ces helps to 
improve and tailor paƟ ent care, but is oŌ en 
held back by a lack of data interoperability and 
a high-level of required resources. We aimed to 
provide an easy tool that overcomes these barriers 
to support the standardised development and 
analysis of treatment paƩ erns for a wide variety of 
medical condiƟ ons.

We formally defi ned the process of construcƟ ng 
treatment pathways and implemented this in an 

open-source R package TreatmentPaƩ erns (github.
com/mi-erasmusmc/TreatmentPaƩ erns) to enable 
a reproducible and Ɵ mely analysis of treatment 
paƩ erns.

TreatmentPaƩ erns is a tool to make the analysis 
of treatment paƩ erns more accessible, more 
standardised, and more interpretaƟ on-friendly. We 
hope it thereby contributes to the accumulaƟ on 
of knowledge on real-world treatment paƩ erns 
across disease domains. We encourage researchers 
to further adjust and add custom analysis to the R 
package based on their research needs.

Sunburst plot visualising the treatment pathways of paƟ ents with type II diabetes mellitus in the Integrated Primary Care InformaƟ on (IPCI) 
database.
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IteraƟ ve Pairwise External ValidaƟ on
Ross Williams, Erasmus MC

Williams, R.D., Reps, J.M., Kors, J.A. et al. Using IteraƟ ve Pairwise External ValidaƟ on to Contextualize 
PredicƟ on Model Performance: A Use Case PredicƟ ng 1-Year Heart Failure Risk in PaƟ ents with 
Diabetes Across Five Data Sources. Drug Saf 45, 563–570 (2022).

External validaƟ on of predicƟ on models is 
increasingly being seen as a minimum requirement 
for acceptance in clinical pracƟ ce. However, the 
lack of interoperability of healthcare databases 
has been the biggest barrier to this occurring on 
a large scale. Recent improvements in database 
interoperability enable a standardised analyƟ cal 
framework for model development and external 
validaƟ on. External validaƟ on of a model in a new 
database lacks context, whereby the external 
validaƟ on can be compared with a benchmark in 
this database. IteraƟ ve pairwise external validaƟ on 
(IPEV) is a framework that uses a rotaƟ ng 
model development and validaƟ on approach to 
contextualise the assessment of performance 
across a network of databases. As a use case, we 
predicted 1-year risk of heart failure in paƟ ents 
with type 2 diabetes mellitus.

The method follows a two-step process involving 
(1) development of baseline and data-driven 
models in each database according to best 
pracƟ ces and (2) validaƟ on of these models 
across the remaining databases. We introduced 
a heatmap visualisaƟ on that supports the 

assessment of the internal and external model 
performance in all available databases. As a use 
case, we developed and validated models to 
predict 1-year risk of heart failure in paƟ ents 
iniƟ alising a second pharmacological intervenƟ on 
for type 2 diabetes mellitus. We leveraged 
the power of the OMOP CDM to create an 
open-source soŌ ware package to increase the 
consistency, speed, and transparency of this 
process.

Using IPEV lends weight to the model development 
process. The rotaƟ on of development through 
mulƟ ple databases provides context to model 
assessment, leading to improved understanding of 
transportability and generalisability. The inclusion 
of a baseline model in all modelling steps provides 
further context to the performance gains of 
increasing model complexity. The CCAE model 
was idenƟ fi ed as a candidate for clinical use. The 
use case demonstrates that IPEV provides a huge 
opportunity in a new era of standardised data 
and analyƟ cs to improve insight into and trust in 
predicƟ on models at an unprecedented scale.

A heatmap of the area under the 
concentraƟ on–Ɵ me curve values across 
internal validaƟ on (values on the lead 
diagonal) and external validaƟ ons of the 
developed predicƟ on models. The colour 
scale runs from red (low discriminaƟ ve 
ability) to green (high discriminaƟ ve 
ability). The upper secƟ on details the 
performances for the data-driven model. 
The lower half details the same but then 
for the age and sex model. AUCarea 
under the concentraƟ on–Ɵ me curve, 
ccae Commercial Claims and Encounters, 
EHR electronic health records, mdcd 
Medicaid, mdcrMedicare
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CalculaƟ ng Daily Dose
Theresa Burkard, Oxford University

Burkard T, López-Güell K, Gorbachev A, et al. CalculaƟ ng daily dose in the ObservaƟ onal Medical 
Outcomes Partnership Common Data Model. Pharmacoepidemiol Drug Saf. 2024 Jun;33(6):e5809. 
doi: 10.1002/pds.5809. PMID: 38773798. 

In this methodological work, we aimed to develop 
a standardised method to calculate daily dose 
(i.e., the amount of drug a paƟ ent was exposed to 
per day) of any drug on a global scale using only 
drug informaƟ on of typical observaƟ onal data 
in the OMOP CDM and a single reference table 
from ObservaƟ onal Health Data Sciences And 
InformaƟ cs (OHDSI).

The OMOP DRUG_STRENGTH reference 
table contains informaƟ on on the strength or 
concentraƟ on of drugs, whereas the OMOP DRUG_
EXPOSURE table contains informaƟ on on paƟ ents’ 
drug prescripƟ ons or dispensaƟ ons/claims. Based 
on DRUG_EXPOSURE data from the primary care 
databases Clinical PracƟ ce Research Datalink GOLD 
(United Kingdom) and Integrated Primary Care 
InformaƟ on (IPCI, The Netherlands) and healthcare 
claims from PharMetrics® Plus for Academics 
(USA), we developed four formulas to calculate 
daily dose given diff erent DRUG_STRENGTH 
reference table informaƟ on. 

We tested the dose formulas by comparing the 
calculated median daily dose to the World Health 
OrganizaƟ on (WHO) Defi ned Daily Dose (DDD) for 
six diff erent ingredients in those three databases 
and an addiƟ onal four internaƟ onal databases 
represenƟ ng a variety of healthcare seƫ  ngs: 
MAITT (Estonia, healthcare claims and discharge 
summaries), IQVIA Disease Analyzer Germany 

(outpaƟ ent data), IQVIA Longitudinal PaƟ ent 
Database Belgium (outpaƟ ent data), and IMASIS 
Parc Salut (Spain, hospital data). Finally, in each 
database, we assessed the proporƟ on of drug 
records for which daily dose calculaƟ ons were 
possible using the suggested formulas.

Applying the dose formulas, we obtained median 
daily doses that generally matched the WHO DDD 
defi niƟ ons. Our dose formulas were applicable to 
>85% of drug records in all but one of the assessed 
databases.

We have established and implemented a 
standardised daily dose calculaƟ on in OMOP CDM 
providing reliable and reproducible results.
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Find below some examples of published clinical studies from EHDEN researchers in collaboraƟ on with 
our Data Partners and external partners from the global OHDSI community.

The up-to-date lisƟ ng can be found on the EHDEN Zenodo page.

Gauffi  n O, et al. SupporƟ ng Pharmacovigilance Signal ValidaƟ on and PrioriƟ zaƟ on with Analyses of 
RouƟ nely Collected Health Data: Lessons Learned from an EHDEN Network Study. Drug Saf. 2023 
Dec;46(12):1335-1352. doi: 10.1007/s40264-023-01353-w. Epub 2023 Oct 7. 

Our Clinical Research

IntroducƟ on 
Individual case reports are the main asset in pharmacovigilance signal management. Signal validaƟ on is 
the fi rst stage aŌ er signal detecƟ on and aims to determine if there is suffi  cient evidence to jusƟ fy further 
assessment. Throughout signal management, a prioriƟ saƟ on of signals is conƟ nually made. RouƟ nely 
collected health data can provide relevant contextual informaƟ on but are primarily used at a later stage 
in pharmacoepidemiological studies to assess communicated signals. 

ObjecƟ ve
The aim of this study was to examine the feasibility and uƟ lity of analysing rouƟ ne health data from a 
mulƟ naƟ onal distributed network to support signal validaƟ on and prioriƟ saƟ on and to refl ect on key 
user requirements for these analyses to become an integral part of this process. 

Methods
StaƟ sƟ cal signal detecƟ on was performed in Vigi Base,the WHO global database of individual case safety 
reports, targeƟ ng generic manufacturer drugs and 16 prespecifi ed adverse events. During a fi ve-day 
study-a-thon, signal validaƟ on and prioriƟ saƟ on were performed using informaƟ on from VigiBase, 
regulatory documents and the scienƟ fi c literature alongside descripƟ ve analyses of rouƟ ne health data 
from ten EHDEN Data Partners . Databases included in the study were from the UK, Spain, Norway, the 
Netherlands and Serbia, capturing records from primary care and/or hospitals. 

Results
Ninety-fi ve staƟ sƟ cal signals were subjected to signal validaƟ on, of which eight were considered for 
descripƟ ve analyses in the rouƟ ne health data. Design, execuƟ on and interpretaƟ on of results from 
these analyses took up to a few hours for each signal (of which 15–60 minutes were for execuƟ on) 
and informed decisions for fi ve out of eight signals. The impact of insights from the rouƟ ne health 
data varied and included possible alternaƟ ve explanaƟ ons, potenƟ al public health and clinical 
impact and feasibility of follow-up pharmacoepidemiological studies. Three signals were selected for 
signal assessment; two of these decisions were supported by insights from the rouƟ ne health data. 
StandardisaƟ on of analyƟ cal code, availability of adverse event phenotypes including bridges between 
diff erent source vocabularies, and governance around the access and use of rouƟ ne health data were 
idenƟ fi ed as important aspects for future development. 

Conclusions
Analyses of rouƟ ne health data from a distributed network to support signal validaƟ on and prioriƟ saƟ on 
are feasible in the given Ɵ me limits and can inform decision-making. The cost–benefi t of integraƟ ng 
these analyses at this stage of signal management requires further research.



Voss EA, et al. Contextualising adverse events of special interest to characterise the baseline 
incidence rates in 24 million paƟ ents with COVID-19 across 26 databases: a mulƟ naƟ onal 
retrospecƟ ve cohort study. EClinicalMedicine. 2023 Apr;58:101932. doi: 10.1016/j.
eclinm.2023.101932. Epub 2023 Apr 4. 

Background 
Adverse events of special interest (AESIs) were pre-specifi ed to be monitored for the COVID-19 vaccines. 
Some AESIs are not only associated with the vaccines, but with COVID-19. Our aim was to characterise 
the incidence rates of AESIs following SARS-CoV-2 infecƟ on in paƟ ents and compare these to historical 
rates in the general populaƟ on.

Methods 
A mulƟ -naƟ onal cohort study with data from primary care, electronic health records, and insurance 
claims mapped to a common data model. This study’s evidence was collected between Jan 1, 2017 
and the conclusion of each database (which ranged from July 2020 to May 2022). The 16 prespecifi ed 
prevalent AESIs were: acute myocardial infarcƟ on, anaphylaxis, appendiciƟ s, Bell’s palsy, deep vein 
thrombosis, disseminated intravascular coagulaƟ on, encephalomyeliƟ s, Guillain- Barré  syndrome, 
haemorrhagic stroke, non-haemorrhagic stroke, immune thrombocytopenia, myocardiƟ s/pericardiƟ s, 
narcolepsy, pulmonary embolism, transverse myeliƟ s, and thrombosis with thrombocytopenia. Age-sex 
standardised incidence rate raƟ os (SIR) were esƟ mated to compare post-COVID-19 to pre-pandemic 
rates in each of the databases. 

Findings 
SubstanƟ al heterogeneity by age was seen for AESI rates, with some clearly increasing with age but 
others following the opposite trend. Similarly, diff erences were also observed across databases for same 
health outcome and age-sex strata. All studied AESIs appeared consistently more common in the post-
COVID-19 compared to the historical cohorts, with related meta-analyƟ c SIRs ranging from 1.32 (1.05 to 
1.66) for narcolepsy to 11.70 (10.10 to 13.70) for pulmonary embolism. 

InterpretaƟ on 
Our fi ndings suggest all AESIs are more common aŌ er COVID-19 than in the general populaƟ on. 
Thromboembolic events were parƟ cularly common, and over 10-fold more so. More research is needed 
to contextualise post-COVID-19 complicaƟ ons in the longer term. 
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Prats-Uribe A, et al. Use of repurposed and adjuvant drugs in hospital paƟ ents with COVID-19: 
mulƟ naƟ onal network cohort study. BMJ. 2021 May 11;373:n1038. doi: 10.1136/bmj.n1038. Erratum 
in: BMJ. 2021 May 21;373:n1277. doi: 10.1136/bmj.n1277.  

ObjecƟ ve 
To invesƟ gate the use of repurposed and adjuvant drugs in paƟ ents admiƩ ed to hospital with COVID-19 
across three conƟ nents. 

Design 
MulƟ naƟ onal network cohort study. 

Seƫ  ng 
Hospital electronic health records from the United States, Spain, and China, and naƟ onwide claims data 
from South Korea. 

ParƟ cipants 
303,264 paƟ ents admiƩ ed to hospital with COVID-19 from January 2020 to December 2020. 

Main Outcome Measures 
PrescripƟ ons or dispensaƟ ons of any drug on or 30 days aŌ er the date of hospital admission for 
covid-19. 

Results 
Of the 303,264 paƟ ents included, 290,131 were from the US, 7,599 from South Korea, 5,230 from Spain, 
and 304 from China. 3,455 drugs were idenƟ fi ed. Common repurposed drugs were hydroxychloroquine 
(used in from <5 (<2%) paƟ ents in China to 2,165 (85.1%) in Spain), azithromycin (from 15 (4.9%) in 
China to 1,473 (57.9%) in Spain), combined lopinavir and ritonavir (from 156 (<2%) in the VA-OMOP 
US to 2,652 (34.9%) in South Korea and 1,285 (50.5%) in Spain), and umifenovir (0% in the US, South 
Korea, and Spain and 238 (78.3%) in China). Use of adjuncƟ ve drugs varied greatly, with the fi ve most 
used treatments being enoxaparin, fl uoroquinolones, ceŌ riaxone, vitamin D, and corƟ costeroids. 
Hydroxychloroquine use increased rapidly from March to April 2020 but declined steeply in May to June 
and remained low for the rest of the year. The use of dexamethasone and corƟ costeroids increased 
steadily during 2020. 

Conclusions
MulƟ ple drugs were used in the fi rst few months of the COVID-19 pandemic, with substanƟ al 
geographical and temporal variaƟ on. Hydroxychloroquine, azithromycin, lopinavir-ritonavir, and 
umifenovir (in China only) were the most prescribed repurposed drugs. AnƟ thromboƟ cs, anƟ bioƟ cs, H2 
receptor antagonists, and corƟ costeroids were oŌ en used as adjuncƟ ve treatments. Research is needed 
on the comparaƟ ve risk and benefi t of these treatments in the management of COVID-19. 



Burn E, et al. Deep phenotyping of 34,128 adult paƟ ents hospitalised with COVID-19 in an 
internaƟ onal network study. Nat Commun. 2020 Oct 6;11(1):5009. doi: 10.1038/s41467-020-
18849-z. 

Comorbidity condiƟ ons appear to be common among individuals hospitalised with coronavirus disease 
2019 (COVID-19) but esƟ mates of prevalence vary and liƩ le is known about the prior medicaƟ on use of 
paƟ ents. Here, we describe the characterisƟ cs of adults hospitalised with COVID-19 and compare them 
with infl uenza paƟ ents. We include 34,128 (US: 8362, South Korea: 7,341, Spain: 18,425) COVID-19 
paƟ ents, summarising between 4,811 and 11,643 unique aggregate characterisƟ cs. COVID-19 paƟ ents 
have been majority male in the US and Spain, but predominantly female in South Korea. Age profi les 
vary across data sources. Compared to 84,585 individuals hospitalised with infl uenza in 2014-19, 
COVID-19 paƟ ents have more typically been male, younger, and with fewer comorbidiƟ es and lower 
medicaƟ on use. While protecƟ ng groups vulnerable to infl uenza is likely a useful starƟ ng point in the 
response to COVID-19, strategies will likely need to be broadened to refl ect the parƟ cular characterisƟ cs 
of individuals being hospitalised with COVID-19. 
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Burn E, et al. Opioid use, postoperaƟ ve complicaƟ ons, and implant survival aŌ er unicompartmental 
versus total knee replacement: a populaƟ on-based network study. Lancet Rheumatol. 2019 
Dec;1(4):e229-e236. doi: 10.1016/S2665-9913(19)30075-X. Epub 2019 Nov 7. 

Background
There is uncertainty around whether to use unicompartmental knee replacement (UKR) or total knee 
replacement (TKR) for individuals with osteoarthriƟ s confi ned to a single compartment of the knee. 
We aimed to emulate the design of the Total or ParƟ al Knee Arthroplasty Trial (TOPKAT) using rouƟ nely 
collected data to assess whether the effi  cacy results reported in the trial translate into eff ecƟ veness in 
rouƟ ne pracƟ ce, and to assess comparaƟ ve safety.

Methods
We did a populaƟ on-based network study using data from four US and one UK health-care database, 
part of the ObservaƟ onal Health Data Sciences and InformaƟ cs network. The inclusion criteria were the 
same as those for TOPKAT; briefl y, we idenƟ fi ed paƟ ents aged at least 40 years with osteoarthriƟ s who 
had undergone UKR or TKR and who had available data for at least one year prior to surgery. PaƟ ents 
were excluded if they had evidence of previous knee arthroplasty, knee fracture, knee surgery (except 
diagnosƟ c), rheumatoid arthriƟ s, infl ammatory arthropathies, or sepƟ c arthriƟ s. Opioid use from 91-
365 days aŌ er surgery, as a proxy for persistent pain, was assessed for all parƟ cipants in all databases. 
PostoperaƟ ve complicaƟ ons (i.e., venous thromboembolism, infecƟ on, readmission, and mortality) were 
assessed over the 60 days aŌ er surgery and implant survival (as measured by revision procedures) was 
assessed over the fi ve years aŌ er surgery. 

Outcomes were assessed in all databases, except for readmission, which was assessed in three of 
the databases, and mortality, which was assessed in two of the databases. Propensity score matched 
Cox proporƟ onal hazards models were fi Ʃ ed for each outcome. Calibrated hazard raƟ os (cHRs) were 
generated for each database to account for observed diff erences in control outcomes, and cHRs were 
then combined using meta-analysis.

Findings
33,867 individuals who received UKR and 557,831 individuals who received TKR between Jan 1, 
2005, and April 30, 2018, were eligible for matching. 32,379 with UKR and 250,377 with TKR were 
propensity score matched and informed the analyses. UKR was associated with a reduced risk of 
postoperaƟ ve opioid use (cHR from meta-analysis 0·81, 95% CI 0·73-0·90) and a reduced risk of venous 
thromboembolism (0·62, 0·36-0·95), whereas no diff erence was seen for infecƟ on (0·85, 0·51-1·37) and 
readmission (0·79, 0·47-1·25). Evidence was insuffi  cient to conclude whether there was a reducƟ on in 
risk of mortality. UKR was also associated with an increased risk of revision (1·64, 1·40-1·94).

InterpretaƟ on
UKR was associated with a reduced risk of postoperaƟ ve opioid use compared with TKR, which might 
indicate a reduced risk of persistent pain aŌ er surgery. UKR was associated with a lower risk of venous 
thromboembolism but an increased risk of revision compared with TKR. These fi ndings can help to 
inform shared decision-making for individuals eligible for knee replacement surgery.



Li X, et al. Characterising the background incidence rates of adverse events of special interest 
for covid-19 vaccines in eight countries: mulƟ naƟ onal network cohort study. BMJ. 2021 Jun 
14;373:n1435. doi: 10.1136/bmj.n1435. 

ObjecƟ ve
To quanƟ fy the background incidence rates of 15 prespecifi ed adverse events of special interest (AESIs) 
associated with COVID-19 vaccines.

Design
MulƟ naƟ onal network cohort study.

Seƫ  ng
Electronic health records and health claims data from eight countries: Australia, France, Germany, Japan, 
the Netherlands, Spain, the United Kingdom, and the United States, mapped to a common data model.

ParƟ cipants
126,661,070 people observed for at least 365 days before 1 January 2017, 2018, or 2019 from 13 
databases.

Main outcome measures
Events of interests were 15 prespecifi ed AESIs (non-haemorrhagic and haemorrhagic stroke, acute 
myocardial infarcƟ on, deep vein thrombosis, pulmonary embolism, anaphylaxis, Bell’s palsy, myocardiƟ s 
or pericardiƟ s, narcolepsy, appendiciƟ s, immune thrombocytopenia, disseminated intravascular 
coagulaƟ on, encephalomyeliƟ s (including acute disseminated encephalomyeliƟ s), Guillain-Barré 
syndrome, and transverse myeliƟ s). Incidence rates of AESIs were straƟ fi ed by age, sex, and database. 
Rates were pooled across databases using random eff ects meta-analyses and classifi ed according to the 
frequency categories of the Council for InternaƟ onal OrganizaƟ ons of Medical Sciences.

Results
Background rates varied greatly between databases. Deep vein thrombosis ranged from 387 (95% 
confi dence interval 370 to 404) per 100,000 person years in UK CPRD GOLD data to 1,443 (1,416 to 
1,470) per 100,000 person years in US IBM MarketScan MulƟ -State Medicaid data among women aged 
65 to 74 years. Some AESIs increased with age. For example, myocardial infarcƟ on rates in men increased 
from 28 (27 to 29) per 100,000 person years among those aged 18-34 years to 1,400 (1,374 to 1,427) 
per 100 000 person years in those older than 85 years in US Optum electronic health record data. Other 
AESIs were more common in young people. For example, rates of anaphylaxis among boys and men were 
78 (75 to 80) per 100,000 person years in those aged 6-17 years and 8 (6 to 10) per 100,000 person years 
in those older than 85 years in Optum electronic health record data. Meta-analyƟ c esƟ mates of AESI 
rates were classifi ed according to age and sex.

Conclusion
This study found large variaƟ ons in the observed rates of AESIs by age group and sex, showing the need 
for straƟ fi caƟ on or standardisaƟ on before using background rates for safety surveillance. Considerable 
populaƟ on level heterogeneity in AESI rates was found between databases.
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Li X, et al. AssociaƟ on between Covid-19 vaccinaƟ on, SARS-CoV-2 infecƟ on, and risk of immune 
mediated neurological events: populaƟ on based cohort and self-controlled case series analysis. 
BMJ. 2022 Mar 16;376:e068373. doi: 10.1136/bmj-2021-068373. 

ObjecƟ ve
To study the associaƟ on between COVID-19 vaccines, SARS-CoV-2 infecƟ on, and risk of immune 
mediated neurological events.

Design
PopulaƟ on-based historical rate comparison study and self-controlled case series analysis.

Seƫ  ng
Primary care records from the United Kingdomand  Spain linked to hospital data.

ParƟ cipants
8,330,497 people who received at least one dose of COVID-19 vaccines ChAdOx1 nCoV-19, BNT162b2, 
mRNA-1273, or Ad.26.COV2.S between the rollout of the vaccinaƟ on campaigns and end of data 
availability (UK: 9 May 2021; Spain: 30 June 2021). The study sample also comprised a cohort of 735,870 
unvaccinated individuals with a fi rst posiƟ ve reverse transcripƟ on polymerase chain reacƟ on test result 
for SARS-CoV-2 from 1 September 2020, and 14,330,080 parƟ cipants from the general populaƟ on.

Main outcome measures
Outcomes were incidence of Bell’s palsy, encephalomyeliƟ s, Guillain-Barré syndrome, and transverse 
myeliƟ s. Incidence rates were esƟ mated in the 21 days aŌ er the fi rst vaccine dose, 90 days aŌ er a 
posiƟ ve test result for SARS-CoV-2, and between 2017 and 2019 for background rates in the general 
populaƟ on cohort. Indirectly standardised incidence raƟ os were esƟ mated. Adjusted incidence rate 
raƟ os were esƟ mated from the self-controlled case series.

Results
The study included 4,376,535 people who received ChAdOx1 nCoV-19, 3,588,318 who received 
BNT162b2, 244 913 who received mRNA-1273, and 120,731 who received Ad26.CoV.2; 735,870 people 
with SARS-CoV-2 infecƟ on; and 14,330,080 people from the general populaƟ on. Overall, post-vaccine 
rates were consistent with expected (background) rates for Bell’s palsy, encephalomyeliƟ s, and Guillain-
Barré syndrome. Self-controlled case series was conducted only for Bell’s palsy, given limited staƟ sƟ cal 
power, but with no safety signal seen for those vaccinated. Rates were, however, higher than expected 
aŌ er SARS-CoV-2 infecƟ on. For example, in the data from the UK, the standardised incidence raƟ o for 
Bell’s palsy was 1.33 (1.02 to 1.74), for encephalomyeliƟ s was 6.89 (3.82 to 12.44), and for Guillain-Barré 
syndrome was 3.53 (1.83 to 6.77). Transverse myeliƟ s was rare (<5 events in all vaccinated cohorts) and 
could not be analysed.

Conclusions
No safety signal was observed between COVID-19 vaccines and the immune mediated neurological 
events of Bell’s palsy, encephalomyeliƟ s, Guillain-Barré syndrome, and transverse myeliƟ s. An increased 
risk of Bell’s palsy, encephalomyeliƟ s, and Guillain-Barré syndrome was, however, observed for people 
with SARS-CoV-2 infecƟ on.



Català M, et al. The eff ecƟ veness of COVID-19 vaccines to prevent long COVID symptoms: staggered 
cohort study of data from the UK, Spain, and Estonia. Lancet Respir Med. 2024 Mar;12(3):225-236. 
doi: 10.1016/S2213-2600(23)00414-9. Epub 2024 Jan 11. 

Background
Although vaccines have proved eff ecƟ ve to prevent severe COVID-19, their eff ect on prevenƟ ng long-
term symptoms is not yet fully understood. We aimed to evaluate the overall eff ect of vaccinaƟ on 
to prevent long COVID symptoms and assess comparaƟ ve eff ecƟ veness of the most used vaccines 
(ChAdOx1 and BNT162b2).

Methods
We conducted a staggered cohort study using primary care records from the UK (Clinical PracƟ ce 
Research Datalink [CPRD] GOLD and AURUM), Catalonia, Spain (InformaƟ on System for Research in 
Primary Care [SIDIAP]), and naƟ onal health insurance claims from Estonia (CORIVA database). All 
adults who were registered for at least 180 days as of Jan 4, 2021 (the UK), Feb 20, 2021 (Spain), and 
Jan 28, 2021 (Estonia) comprised the source populaƟ on. VaccinaƟ on status was used as a Ɵ me-varying 
exposure, staggered by vaccine rollout period. Vaccinated people were further classifi ed by vaccine 
brand according to their fi rst dose received. The primary outcome defi niƟ on of long COVID was defi ned 
as having at least one of 25 WHO-listed symptoms between 90 and 365 days aŌ er the date of a PCR-
posiƟ ve test or clinical diagnosis of COVID-19, with no history of that symptom 180 days before SARS-
Cov-2 infecƟ on. Propensity score overlap weighƟ ng was applied separately for each cohort to minimise 
confounding. Sub-distribuƟ on hazard raƟ os (sHRs) were calculated to esƟ mate vaccine eff ecƟ veness 
against long COVID, and empirically calibrated using negaƟ ve control outcomes. Random eff ects meta-
analyses across staggered cohorts were conducted to pool overall eff ect esƟ mates.

Findings
A total of 1,618,395 (CPRD GOLD), 5,729 800 (CPRD AURUM), 2,744,821 (SIDIAP), and 77,603 (CORIVA) 
vaccinated people and 1,640 371 (CPRD GOLD), 5,860,564 (CPRD AURUM), 2,588,518 (SIDIAP), and 
302,267 (CORIVA) unvaccinated people were included. Compared with unvaccinated people, overall HRs 
for long COVID symptoms in people vaccinated with a fi rst dose of any COVID-19 vaccine were 0·54 (95% 
CI 0·44-0·67) in CPRD GOLD, 0·48 (0·34-0·68) in CPRD AURUM, 0·71 (0·55-0·91) in SIDIAP, and 0·59 (0·40-
0·87) in CORIVA. A slightly stronger preventaƟ ve eff ect was seen for the fi rst dose of BNT162b2 than for 
ChAdOx1 (sHR 0·85 [0·60-1·20] in CPRD GOLD and 0·84 [0·74-0·94] in CPRD AURUM).

InterpretaƟ on
VaccinaƟ on against COVID-19 consistently reduced the risk of long COVID symptoms, which highlights 
the importance of vaccinaƟ on to prevent persistent COVID-19 symptoms, parƟ cularly in adults.
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Yang C, et al. Development and external validaƟ on of predicƟ on models for adverse health 
outcomes in rheumatoid arthriƟ s: A mulƟ naƟ onal real-world cohort analysis. Semin ArthriƟ s 
Rheum. 2022 Oct;56:152050. doi: 10.1016/j.semarthrit.2022.152050. Epub 2022 Jun 15. 

Background
IdenƟ fi caƟ on of rheumatoid arthriƟ s (RA) paƟ ents at high risk of adverse health outcomes remains a 
major challenge. We aimed to develop and validate predicƟ on models for a variety of adverse health 
outcomes in RA paƟ ents iniƟ aƟ ng fi rst-line methotrexate (MTX) monotherapy.

Methods
Data from 15 claims and electronic health record databases across nine countries were used. Models 
were developed and internally validated on Optum® De-idenƟ fi ed ClinformaƟ cs® Data Mart Database 
using L1-regularised logisƟ c regression to esƟ mate the risk of adverse health outcomes within three 
months (leukopenia, pancytopenia, infecƟ on), two years (myocardial infarcƟ on (MI) and stroke), 
and fi ve years (cancers [colorectal, breast, uterine] aŌ er treatment iniƟ aƟ on. Candidate predictors 
included demographic variables and past medical history. Models were externally validated on all other 
databases. Performance was assessed using the area under the receiver operator characterisƟ c curve 
(AUC) and calibraƟ on plots.

Findings
Models were developed and internally validated on 21,547 RA paƟ ents and externally validated on 
131,928 RA paƟ ents. Models for serious infecƟ on (AUC: internal 0.74, external ranging from 0.62 
to 0.83), MI (AUC: internal 0.76, external ranging from 0.56 to 0.82), and stroke (AUC: internal 0.77, 
external ranging from 0.63 to 0.95), showed good discriminaƟ on and adequate calibraƟ on. Models 
for the other outcomes showed modest internal discriminaƟ on (AUC < 0.65) and were not externally 
validated.

InterpretaƟ on
We developed and validated predicƟ on models for a variety of adverse health outcomes in RA paƟ ents 
iniƟ aƟ ng fi rst-line MTX monotherapy. Final models for serious infecƟ on, MI, and stroke demonstrated 
good performance across mulƟ ple databases and can be studied for clinical use.



EHDEN and OHDSI have been working together on fi nding innovaƟ ve ways to carry out collaboraƟ ve 
research. One of those was the use of what we called a study-a-thon.

The premise of the study-a-thon is simple: bring together a diverse group of researchers aligned on a 
common quesƟ on and focus together on collaboraƟ vely designing research protocols, execuƟ ng analyses 
across databases, and interpreƟ ng results over an intense, but fun-fi lled few days.  This approach 
signifi cantly speeds up research Ɵ me from what historically took years - to now just months, weeks and 
days.

EHDEN and OHDSI collaborators have held mulƟ ple study-a-thons on a wide array of topics, including 
rheumatoid arthriƟ s, cancer treatments, cardiovascular predicƟ on, Alopecia Areata, methods for 
pharmacovigilance, and COVID-19. Each event has demonstrated our collecƟ ve ability to accomplish in a 
short Ɵ me what may be unimaginable alone, and it has provided  further reinforcement of the power of  
community and the value of mulƟ -disciplinary collaboraƟ on.

Our most memorable study-a-thon happened at the beginning of the COVID pandemic in which the 
OHDSI community worked closely together with EHDEN and many other collaborators from across the 
world.

88 Hours
When the COVID-19 pandemic began to close down much of the world and the planned OHDSI Europe 
Symposium was cancelled, our global collaborators came together for four days of rigorous work about 
a disease with limited available data. These 88 hours set the foundaƟ on for years of COVID research, as 
well as ongoing research around vaccine surveillance. Read the feature on this memorable community 
event by visiƟ ng ohdsi.org/88-hours.

Study-a-thons 
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What You Should Know About the COVID Study-A-Thon

• More than 330 people from across 30 countries (six conƟ nents) registered for the event.
• The event took place over 88 hours between March 26-29, 2020 and it was coordinated by 

the Erasmus University Medical Center.
• There were 17 concurrent channels on the overall Teams plaƞ orm, and those channels 

hosted more than 100 collaborator calls.
• There were 12 global huddles, spaced out so collaborators from around the world would 

have a daily opportunity to hear about community progress.
• More than 10,000 publicaƟ ons were reviewed both prior and during the event.
• There were 13,000+ chat messages that helped design both 355 cohort defi niƟ ons and nine 

protocols, as well as the release of 13 study packages.
• The closing call has been viewed almost 1,800 Ɵ mes since it was posted to YouTube.
• The OHDSI community has published mulƟ ple COVID-19 studies (including in Lancet 

Rheumatology, Nature CommunicaƟ ons, Lancet Digital Health, and The BMJ), and it 
conƟ nues to do research in many areas of COVID-19 and vaccine surveillance.

Study-a-thon on rheumatoid arthritis in Barcelona

Study-a- thon on pharmacovigilance in Uppsala
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Access to essenƟ al medicines is on the decline in Europe and this is having a harmful impact on paƟ ent 
health by increasing mortality, adverse events, and therapy errors. Since 2016, the European Medicines 
Agency (EMA) has published a public catalogue of medicines under surveillance due to shortage in 
more than one European country. The list includes informaƟ on such as the reason for the shortage, and 
recommendaƟ ons for paƟ ents, healthcare professionals and other stakeholders. 

One of the most worrying and recurring reasons for their shortage is an increased demand for the 
product in Europe, for example, anƟ bioƟ cs or insulin. Thus, the EMA shortages catalogue and further 
development of a centralised electronic plaƞ orm for pharmaceuƟ cal companies and countries to report 
on shortages, the European Shortages Monitoring Plaƞ orm (ESMP), will, by 2025, enable the monitoring 
of consumpƟ on, defi ning targets and the eff ects of stewardship policies that aim to opƟ mise the use of 
medicines in shortage.

In response to this important issue, EHDEN, in collaboraƟ on with mulƟ ple partners, launched a 
federated network study in November 2023 led by Oxford University enƟ tled: Incidence, prevalence and 
characterisa  on of medicines with suggested drug shortages in Europe. This study will improve our 
understanding of the use of medicines with reported shortages in rouƟ ne healthcare delivery depicƟ ng 
trends in use, including indicaƟ on, treatment duraƟ on, and doses. A federated data network such as 
EHDEN has the advantage of providing a more generalisable and complete picture of drug shortages in 
Europe. The results will contribute to the European eff orts to monitor the use of criƟ cal medicines as 
part of the global fi ght against medicine shortage. 

Marta Pineda Moncusi at OHDSI Europe Symposium, June 2024

While this study is sƟ ll ongoing, more than fi Ō y Data Partners collaborated to send results on the use 
of medicines with suggested shortages. Of these, the IRB approval/data-sharing waiver was received 
for almost all Data Partners. For the characterisaƟ on of the drug users, we received data from forty 
Data Partners (all for whom we can share data) – making this the largest observaƟ onal database study 
conducted across Europe in terms of the number of databases and geographic distribuƟ on.

Safeguarding against criƟ cal medicines’ shortage

Unprecedented study scope



Key learnings to date
Lessons learned from coordinaƟ ng this large study:

• We have produced the most comprehensive informaƟ on 
on drug usage among drugs with reported shortage and their 
alternaƟ ves in European data. 

• European databases show that the impact of drug shortages 
can be diff erent within and between countries, and across 
diff erent types of health care providers such as general pracƟ ces 
and hospitals.

• A central contact point for communicaƟ on and organisaƟ on of the steering commiƩ ee was 
important. Generally, a posiƟ ve was that we had a task force, so the study leads had a group of 
experienced and engaged people to share ideas/check back on process.

• Obtaining ethical approvals from Data Partners was a tedious process that needs to be iniƟ ated 
early on to obtain the green light for results-sharing in Ɵ me. Receiving results but no ethical 
approvals in Ɵ me is a waste of resources.

• Webinars for joint interpretaƟ on of study results to handle the large number of parƟ cipaƟ ng Data 
Partners was a good soluƟ on and was well received.

• Having a study co-lead was important to share workload and be more creaƟ ve and soluƟ on
oriented by having two pairs of eyes and ears.

• Sending out the code to a small group of Data Partners for trial rounds assured a smooth code-
sharing experience and we did not have to re-run code.

Thus far, preliminary fi ndings were presented at the OHDSI Europe Symposium in June 2024 and the 
InternaƟ onal Conference on Pharmacoepidemiology & TherapeuƟ c Risk Management (IPCE) in August 
2024. A preprint with incidence/prevalence results were made publicly available in August 2024 (doi.org
/10.1101/2024.08.28.24312695), and the addiƟ on of drug uƟ lisaƟ on results to the preprint by October 
2024. The publicaƟ on of results will be shared with the public in a high impact, peer-reviewed journal.      

This study demonstrates how 

impactful the EHDEN project 

truly is. It would not have 

been possible to run a study at this scale 

without the eff orts of many in the EHDEN 

consortium that played a signifi cant role 

in the standardisation of all these data 

sources to the OMOP CDM via our open 

calls, those that worked on methods 

and tools, and our fantastic project 

management team.” 

Peter Rijnbeek, Erasmus MC

We have accumulated more 

results than we can ever easily 

process. Thus, the  collection of 

data in aggregated form available to the 

public through open science data-sharing 

will serve future researchers as a go-

to point on medicine use with reported 

shortages, thereby helping them to 

source study questions (and descriptive 

answers).” 

Theresa Burkard, study co-lead
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