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Selection bias: A critical issue in observational studies

Selection bias

Often introduced by the investigators during the design if:

§ The application of inclusion/exclusion criteria is different between study groups.

§ The selection of exposed and unexposed (comparison) groups is somehow related to the outcome of interest.

Lund J.L, et al. Curr Epidemiol Rep. 2015.

Despite the growing importance of observational studies in generating real-world evidence, the indiscriminate
inclusion of patients in these studies can result in significant bias.

Occurs when individuals or groups in a study differ systematically from the population of interest leading to a
systematic error in an association or outcome.

Understanding and mitigating selection bias strengthens the validity and reliability of observational studies.

Catalogue of Bias Collaboration, Nunan D, Bankhead C, Aronson JK. Selection bias. Catalogue of Bias. 2017.
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Prevalent-user bias and depletion of susceptibles

Prevalent-user bias occurs when a study includes patients who are not experiencing their first prescription.

Ali A.K. J Pharm Research. 2013

Prevalent-users might be fundamentally different 
from incident-users:

Lund J.L, et al. Curr Epidemiol Rep. 2015.

When patients more susceptible to adverse effects
discontinue the treatment, leaving behind a
population less likely to experience these effects.

Treated (incident-user)

Treated (prevalent-user)

Depletion of susceptibles Michael Emma
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Avoiding prevalent user bias

§ Include only new incident users

§ Aligns individuals at a uniform point in time to start follow-up

(e.g., at first use).

New-user design

Considerations on the new-user design

§ It requires large sample sizes to capture sufficient incident

users.

§ Calendar time considerations (e.g., treatment practices,

drug availability, and guidelines can change over time).

Ali A.K. J Pharm Research. 2013

Lund J.L, et al. Curr Epidemiol Rep. 2015.
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Complex scenarios in pharmacoepidemiology

Conditions requiring dynamic, multi-staged treatment (e.g., type 2 diabetes mellitus).
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§ Introduced for comparative drug effect studies, where incident new users are scarce and the comparator drug is not
contemporaneous

Suissa S., et al. Pharmacoepidemiol Drug Saf. 2017. 
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JAK 
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Estimate Hazard ratio (HR) of

MACE

Thrombosis

Viral infection

Prevalent new-user design: A case study on JAK inhibitors

Faquetti M.L. & Vallejo-Yagüe E., et al. Plos One. 2023.
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Estimate Hazard ratio (HR) of

MACE

Thrombosis

Viral infection

Look forward in the database 
to identify outcomes

Time

Prevalent new-user design: A case study on JAK inhibitors

Faquetti M.L. & Vallejo-Yagüe E., et al. Plos One. 2023.

v
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Smolen JS, et al. Ann Rheum Dis. 2023;82(1):3-18. 

Study cohort

JAK 
inhibitors
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v
Problem

A new-user design would 
exclude a significant number of 

patients

Prevalent new-user design: A case study on JAK inhibitors
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Prevalent new-user design: A case study on JAK inhibitors

Faquetti M.L. & Vallejo-Yagüe E., et al. Plos One. 2023.

Solution
The prevalent new-user design 

allows the inclusion of incident 
new users and prevalent new 

users
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2) Time- or prescription-based exposure sets

Prevalent new-user design: A case study on JAK inhibitors
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Prevalent new-user design: A case study on JAK inhibitors
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Prevalent new-user design: A case study on JAK inhibitors
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Figures adapted from Suissa S., et al. 
Pharmacoepidemiol Drug Saf. 2017. 
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Prevalent new-user design: A case study on JAK inhibitors

3) Study cohort

Include the matched JAKis —TNFis pairs using time-conditional propensity score (TCPS) within each exposure set.

4) Statistical Analysis

Hazard ratios (HR) estimation using 
Cox proportional hazards models

Time since cohort entry (years)
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Faquetti M.L. & Vallejo-Yagüe E., et al. Plos One. 2023.

Patient 7

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6



Overview

12.06.24Maria Luisa M. de Sá Faquetti 20

Background information

The prevalent new user design & JAK inhibitors case study

Is the prevalent new user design an option in rare diseases?



12.06.24Maria Luisa M. de Sá Faquetti 21

Challenges and opportunities for applying the prevalent 
new-user design in rare diseases

Opportunities

§ May be an option when active comparator drug is lacking.

§ Inclusion of a broader population

§ Allows comparison of different treatment lines (e.g., when the comparator drug is not contemporaneous).

§ Inclusion of patients already receiving treatment helps to address small sample sizes in rare diseases.

§ Possible applications to investigate drug-drug interactions and treatment intensification.
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Prevalent new-user design: An option for rare diseases?

Considering the prevalent new-user design for follow-up 
studies on the safety of rituximab in systemic sclerosis

Prior study by Elhal and colleagues:

§ Used rituximab second-line treatment

§ No active comparator: rituximab users were matched to non-
users 

§ Datasource: EUSTAR registry.

§ Study outcomes: incidence of adverse events, improvements in
skin fibrosis, worsening of lung fibrosis, and steroid use

§ Findings: good safety profile, improvement in skin fibrosis but no 
improvement in the lung. 

§ Need for randomized trials to confirm lung fibrosis stabilization

Elhai M, et al. Ann Rheum Dis. 2019.

Fernandez-Codina, et al. Arthritis rheum. 2018.
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Prevalent new-user design: An option for rare diseases?

Considering the prevalent new-user design for follow-up 
studies on the safety of rituximab in systemic sclerosis

Prevalent new-user design:

§ Apply this study design to investigate rituximab's safety and
effectiveness in systemic sclerosis, adding to the current
evidence.

§ Compare outcome rates in patients starting rituximab as a
second-line treatment compared to those continuing a first-line
treatment.

§ Provide a comprehensive assessment of rituximab's impact on
systemic sclerosis in real-world clinical settings.

§ Improve RWE in systemic sclerosis
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In the Study design:

§ Effect modification by prior use of the comparator drug requires distinguishing between incident and prevalent 

cohorts.

Challenges

§ Adding a drug in treatment intensification studies may indicate a more severe disease, necessitating careful 
assessment of recent clinical data to control for confounding.

Fillion K. et al. Am J Epidemiol. 2021.

§ Residual confounding by indication is possible.
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In the data source selection:

§ Limited quality data impedes long-term outcome tracking.

Challenges

§ The data source must provide information at the time of the drug switch or add-on (exposure set TCPS 

matching).

Fillion K. et al. Am J Epidemiol. 2021.
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In the statistical analyses:

Challenges

§ Accounting for time-varying treatments and confounders in Cox-proportional hazard models can be

challenging, especially in long follow-up studies.

§ Complexity of implementation

Webster-Clark M. , et al. Pharmacoepidemiology & Drug Safety. 2022.
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Prevalent 
new-user 

design

Residual confounding by 
indication is possible

Advanced programming 
and analysis

Requires distinguishing 
between incident and 

prevalent cohorts

Request robust data

Ideal for dynamic, 
multistaged 

tretament

Enhances 
generalizabilityEffective with reduced 

sample sizes

Reduces 
confounding with 
matching and TCPS
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