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BaLkgruund

Claims data are the main real-world data source for post-marketing drug evaluation (e.g., Sentinel Initiative, EU-ADR, AsPEN)

Limitations:
Lack of clinical detail.
Inaccurate measurement of confounding variables.
. Sentmel ,
Electronic health record (EHR) data offer advantages: ‘ Initiative

More clinical detail available

Enhances post-marketing drug evaluation sentinel Intiative

However, there is a gap between researches and real-world practice:
Few studies on a unified framewark for post-marketing drug evaluation using EHR data. Q

N

OHDSI Atlas
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Aim

* Proposes a framework using large-scale EHR data for post-marketing drug
evaluation.

Preparation

Safety signals
Effectiveness

EHRS
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Methods: the post-marketing drug evaluation framework

Drug Evaluation Application
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Drug Evaluation Data Model

Electronic Health Records
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Figure 2. Overview of the post-marketing drug evaluation framework based on EHRSs.
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Figure 3. Entity-relation diagram of drug evaluation data model.
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Drug Evaluation Pipeline

1. Cohort definition: Define eligibility criteria and screen results

2. Outcome definition: Identify study outcomes based on user-defined clinical
events or pre-defined outcomes in the HOI table.

3. Feature Engineering: Calculate confounding variables, along with outcome
events and features.

4. Causal estimation: Causal comparing outcomes between groups.
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Drug Evaluation Application

« DEDM and DEP support various clinical trial paradigms.
« Enables users to perform drug evaluation applications.

Drug Utilization Description Single-group study
Effectiveness Evaluation . L Blank controlled trials
Drug Evaluation Application

Safety Evaluation Non-blank controlled trials
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Results - Allergic reactions to cefodizime and ceftriaxone
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Figure 4. Entity-relation diagram of drug evaluation data model.
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Discussion and conclusions

* Proposed a framework for post-marketing drug evaluation using real-world
EHR data.
» Benefits of a tailored data model and unified pipeline

« Comprehensive pipeline covering data conversion, customized cohort
construction, confounder selection, and causality assessment.

» Applicable across various post-marketing scenarios.
» Enables easy and automated generation of evaluation reports.
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Conclusion

» Challenges:
« Mapping EHR data to standardized concepts for effective analysis.
» Ongoing optimization of term mapping algorithm.

» Further improvements and integration of additional paradigms are necessary

for wider applicability.

EThelnstituteDH #MEDINFDZ3



8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Acknowledgments

 This work was supported by the National Key Research and
Development Program of China (No. 2022YFC2504605) and Key
Research Project of Zhejiang Lab (No. 2022ND0OACO01).

EThelnstituteDH #MEDINFDZ3



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

References

[1] A. Lavertu, B. Vora, K.M. Giacomini, R. Altman, and S. Rensi, A New Era in Pharmacovigilance: Toward Real-World Data and Digital Monitoring, Clinical Pharmacology & Therapeutics 109 (2021), 1197-
1202, doi: https://doi.org/10.1002/cpt.2172.

[2] R. Liu, S. Rizzo, S. Whipple, N. Pal, A.L. Pineda, M. Lu, B. Arnieri, Y. Lu, W. Capra, R. Copping, and J. Zou, Evaluating eligibility criteria of oncology trials using real-world data and Al, Nature 592 (2021),
629-633, doi: https://doi.org/10.1038/s41586-021-03430-5.

[3] B. Schurman, The framework for FDA’s real-world evidence program, (2019),

[4] R.J. Desai, M.E. Matheny, K. Johnson, K. Marsolo, L.H. Curtis, J.C. Nelson, P.J. Heagerty, J. Maro, J. Brown, S. Toh, M. Nguyen, R. Ball, G. Dal Pan, S.V. Wang, J.J. Gagne, and S. Schneeweiss, Broadening
the reach of the FDA Sentinel system: A roadmap for integrating electronic health record data in a causal analysis framework, npj Digital Medicine 4 (2021), 170, doi: https://doi.org/10.1038/s41746-021-
00542-0.

[5] V.K. Patadia, P. Coloma, M.J. Schuemie, R. Herings, R. Gini, G. Mazzaglia, G. Picelli, C. Fornari, L. Pedersen, J. van der Lei, M. Sturkenboom, and G. Trifiro, Using real-world healthcare data for
pharmacovigilance signal detection — the experience of the EU-ADR project, Expert Review of Clinical Pharmacology 8 (2015), 95-102, doi: https://doi.org/10.1586/17512433.2015.992878.

[6] N. Pratt, M. Andersen, U. Bergman, N.K. Choi, T. Gerhard, C. Huang, M. Kimura, T. Kimura, K. Kubota, and E.C.C. Lai, Multi-country rapid adverse drug event assessment: the Asian
Pharmacoepidemiology Network (AsPEN) antipsychotic and acute hyperglycaemia study, Pharmacoepidemiology and Drug Safety 22 (2013), 915-924, doi: https://doi.org/10.1002/pds.3440.

[7]11.S. Brown, J.C. Maro, M. Nguyen, and R. Ball, Using and improving distributed data networks to generate actionable evidence: the case of real-world outcomes in the Food and Drug Administration’s
Sentinel system, Journal of the American Medical Informatics Association 27 (2020), 793-797, doi: https://doi.org/10.1586/17512433.2015.992878.

[8] I. Reinecke, M. Zoch, C. Reich, M. Sedlmayr, and F. Bathelt, The Usage of OHDSI OMOP - A Scoping Review, Stud Health Technol Inform 283 (2021), 95-103, doi: 10.3233/shti210546.

[9] PharmaTimes. (Year). Releasing the Potential of Real-World Evidence [Figure illustrating the potential of real-world evidence]. In PharmaTimes. Retrieved from
https://www.pharmatimes.com/thought_leadership/releasing_the_potential_of_real_world_evidence_1300704

EThelnstituteDH #MEDINFDZ3


https://doi.org/10.1002/cpt.2172
https://doi.org/10.1038/s41586-021-03430-5
https://doi.org/10.1038/s41746-021-00542-0
https://doi.org/10.1586/17512433.2015.992878
https://doi.org/10.1002/pds.3440
https://doi.org/10.1586/17512433.2015.992878

INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Thank You!

EThelnstituteDH #MEDINFDZ3



