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Spontaneous reporting systems, 
collecting suspected postmarket ADRs with causality assessments, 

are inherently biased.

A Data-Driven Reference Standard for Adverse Drug Reaction (RS-ADR) Signal Assessment: Development and Validation
Lee et al. (J Med Internet Res 2022;24(10):e35464) doi: 10.2196/35464
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The anatomy of a clinical information system
BMJ 1998; 316 doi: https://doi.org/10.1136/bmj.316.7145.1655
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Sources
• EHRs (diagnosis, lab results, procedures, medical notes)
• Aggregated clinical trials data
• Administrative health care
• Registries
• Genomics and other –omics data
• Health insurance 
• E-health services

Big Data as secondary data





Electronic health records in research

Cowie MR et al. Clin Res Cardiol 2017; 106: 1-9  



(pharmacovigilance OR drug adverse effects) AND 
(electronic health record OR medical record) N=14766

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record)

N=15757

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record OR health information system) N=20942

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record OR real-world data) N=19400

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record OR real-world data OR health information system) N=24504

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record OR health information system) AND database integration N=231

(pharmacovigilance OR drug adverse effects OR adverse drug reactions) AND 
(electronic health record OR medical record) AND database integration

N=142

(pharmacovigilance) AND 
(electronic health record OR medical record) N=635



Classification, Ontology and Precision Medicine



Overlap of diabetes cohorts identified from different categories of phenotype eligibility criteria; n=24 520 patients 
identified by criteria from any of the three categories

Quality of data: 
accuracy and completeness of records



Confounding Variables and the Performance of Triggers in Detecting 
Unreported Adverse Drug Reactions. Clinical Therapeutics/Volume 39, Number 4, 2017 



Confounding Variables and the Performance of Triggers in Detecting 
Unreported Adverse Drug Reactions. Clinical Therapeutics/Volume 39, Number 4, 2017 



*differences between log estimated and log known preadmission serum creatinine

Comparative assessment of estimation methods for 
missing baseline SCr value for AKI diagnosis
Comparative assessment of estimation methods for 
missing baseline SCr value for AKI diagnosis

Mean = -0.07
sd = 0.22

Mean = -0.05
sd = 0.22

Mean = 0.04
sd = 0.21

Mean = 0.01
sd = 0.14

Mean = 0.06
sd = 0.30

Mean = 0.08
sd = 0.38



Drug-induced Acute Kidney Injury (AKI)

Nephrotoxic drug(s)

AKI (criterion 1)

SCr(t2) – SCr(t1) ≥ 0.3 mg/dL 
(t2 - t1 ≤ 48h)

AKI (criterion 2)

⬆50% SCrt2 since baseline (SCrt1) 
(t2 - t1 ≤ 7 days)

≤ 30 dias

Time from last dose to event

Drug-induced Neutropenia (DINP)

Neutropenia inducers

Neutropenia

ANC < 1.5 x 109/L 
WBC < 3.0 x 109/L

≤ 60 dias
≤ 30 dias
≤ 15 dias
≤ 2 dias



Drug-induced Acute Kidney Injury (AKI)
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Neutropenia 
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Neutropenia
ANC < 1.5 x 109/L 
WBC < 3.0 x 109/L

≤ 60 dias
≤ 30 dias
≤ 15 dias
≤ 2 dias

Medical record 
review by clinical 
pharmacologists

Causality (Naranjo)



Possible cases of ADE











A Case-Based Monitoring Approach to Evaluate Safety of COVID-19 Vaccines 
in a Partially Integrated Health Information System: A Study Protocol. Front. 

Pharmacol. 13:834940. doi: 10.3389/fphar.2022.834940



In conclusion

• Best encounter between protocol and purpose

• Selection bias/representativeness + meaning in context/datasource + confounding

• Scientific/clinical interpretation versus technological possibilities

Plead for a role of epidemiology in 
design and implementation of integration solutions 
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