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The target trial

\ The (hypothetical) randomized trial that would answer the
causal question of interest
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Target trial protocol components

N\ Eligibility criteria
N\ Treatment strategies

N\ Treatment assignment An observational
\ Follow-up study needs to
\ Outcome(s) explicitly emulate

N\ Causal contrast(s) all of these

N\ Analysis plan



Why does this matter?

\ Why do we want to explicitly emulate a target trial when
using observational data for causal inference?

1. Reduces bias in observational analyses
2. Generates actionable evidence to inform decision-making

Let’s look at some examples...



Reducing bias in observational analyses
Case #1: Statins and cancer

\ Randomized-observational discrepancies

N\ Demonstrated that these (1) appear to be due to analytic flaws in
the observational studies and not any inherent problems with the
observational data, and (2) disappear when observational data are
analyzed using methods consistent with the target trial framework

oDickerman et al, Nature Medicine 2019
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Generating timely, actionable evidence

Case #2: Covid-19 vaccines

N\ Led the first study to emulate a target trial of the comparative
effectiveness of mMRNA-based Covid-19 vaccines
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Generating timely, actionable evidence

Case #2: Covid-19 vaccines

\ Led additional studies that provided evidence for the
comparative safety of these vaccines
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Generating timely, actionable evidence

Case #2: Covid-19 vaccines

\ As well as the comparative effectiveness of booster doses
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Challenges in target trial emulation

1) Identifying an appropriate data source
2) Feature extraction / phenotyping
3) Dataset assembly

4) Analytic pipelines




Challenges in target trial emulation

1) Identifying an appropriate data source

« Key requirement for successful emulation: well-defined
causal question is paired with a sutticiently rich data
source to answer it

* Previous “failures” of target trial emulation can be
explained by inadequate pairings and not any inherent
problems with the methodological approach itself

« £.g., estimating the effect of preventive services on mortality using
administrative claims data

» Garcia-Albénizetal., AJE 2019
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Challenges in target trial emulation

2) Feature extraction / phenotyping

* Even if information on key confounders is available,
extracting it can be challenging

* |nourwork:
 Leverage existing phenotype libraries

* [ntegrate structured & unstructured data
e E.g., using ML/Al to extract information from clinical notes

* Incorporate expertise in clinical domain & observational database

 To identify the key variables, including confounders
« To understand where relevant information is recorded - and how, when, for whom

~



Challenges in target trial emulation

3) Dataset assembly
* Requires joining many features into a longitudinal dataset

* Inourwork:
« Design data pipelines to systematically construct analytic datasets

* [ncorporate expertise in the clinical domain, observational
database, & computationally efficient programming
« To ensure the time resolution of the data reflects the decision-making process

« To understand where relevant features are recorded in the database, how often
they are refreshed, and how to efficiently join them

~



Challenges in target trial emulation

4) Analytic pipelines

 Application of state-of-the-art causal methods to large
health databases can be complex, computationally intensive

* Inourwork:
« Develop tlexible toolkits with detailed documentation

* Incorporate expertise in the clinical domain, causal interence
methodology, and computationally etficient programming

« To design analyses to investigate potential biases of concern
« To efficiently work within the constraints of available computational resources

~



Our best chance at unlocking the full potential
of real-world data to support health decisions

\ [s in the combination of
o High-quality data

o Integrated and maintained large health care databases
o Experts
o In that health data, and in using it for causal inference
N\ The target trial framework can be a useful tool to
o Avoid the avoidable biases in observational analyses
o Generate timely, actionable evidence to inform decision-making
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