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Origins/Background

• Pharmacoepidemiology

• Dose response studies

• Bias in Epi studies
• Allocation

• Immortal time

• Detection time

• Time varying covariates



DRUGS



Use of observational studies vs clinical trials 

Risks (as well as benefits) associated with a specific drug 
depend on the dose, duration & timing of treatment 

Rare outcomes

Models need to be specified correctly to avoid confounding and 
allocation bias 

Q: Why not use propensity scores? Or extend to 
marginal structural models?

Unmeasured confounding
Data availability/model assumptions



Human Insulin Therapy Is Associated With an Increased Risk of Lung Cancer: A 
Population-Based Retrospective Cohort Study (single author)



NICE guidelines



Including ever-vs-never exposure to drugs 
together with cumulative exposure

Time periods

Bradford hill criteria

• distinguish causal effects from confounding by allocation



Individual 1

Individual 2

Individual 3

Time



Individual 1

Individual 2

Individual 3

Time



Individual 1

Individual 2

Individual 3

Time



Individual 1

Individual 2

Individual 3

Time



Methods
• Cox regression models for time to failure specified to include 

drug exposure

• the time-updated ever-never exposure term 

• both the ever-never term and a linear term for cumulative 
exposure 

• Where stepwise effects on the risk of adverse events are 
unlikely (cancer) joint modelling of ever-never and cumulative 
exposure can be used to study the effects of multiple drugs and 
to distinguish causal effects from confounding by allocation.

• Or discrete time survival model (allows time periods updated 
for time varying covariates and exposures)



Modelling cumulative exposure for 
inference about drug effects



Whats your favourite baseline????



Hospitalised hip fracture risk with rosiglitazone and pioglitazone 
use compared with other glucose-lowering drugs



Examples for BiB

Covid?

Cumulative exposures? Pollution??

Rare outcomes?


