
Interpreting the Evidence

Nicole Pratt PhD

University of South Australia



Strategus for study execution

2

Cohort 
definitions

CohortMethod 
specifications

SCCS 
specifications 

Connection 
details, etc.

Analysis 
specifications

Execution 
settings

Characterization 
specifications

Firewall

Strategus
CSV 
files

Analysis 
specifications

CSV 
files

PatientLevel-
Prediction 

specifications 

Results 
database



Disclosure

• I have no disclosures



Source 1 CDM

Common data model can enable standardized analytics 
across a distributed data network
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Analysis reliability evaluation

Phenotype development and evaluation

Data quality evaluation
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‘System’ required elements:
- Required phenotypes
- Analysis specifications
- Decision thresholds
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Engineering open science systems that build trust into the 
real-world evidence generation and dissemination process

STOP

STOP

STOP

System characteristics:
• Standardized procedures with defined inputs and outputs
• Analysis packages implementing scientific best practices 

consistently applied across all data partners, generating consistent 
output for network synthesis

• Reproducible outputs generated by open-source analysis libraries 
developed and validated with verifiable unit-test coverage

• Pre-specified and objective decision thresholds for go/no go criteria
• Measurable operating characteristics of system performance

Distributed data network, standardized to common data model

Network coordination



The journey to evidence

Treatment 
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Standardized analytics

Cohort definition:
 a specification to 
identify the set of 

persons satisfying one 
or more criteria for a 

duration of time

Impactful results

Hripcsak et al

PNAS 2016

Li et al

BMJ 2021

Lane et al Lancet 

Rheumatology 2020

Suchard et al

Lancet 2019

Williams et al

BMC MRM 2022

Standardized data
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The cohort you all built…..

• Target:  GLP1RA exposures

• Comparator:  DPP4i exposures

• Indication:  Type 2 diabetes mellitus

• Outcome 1:  Acute myocardial infarction

• Outcome 2:  Diarrhea



We can now use those cohorts to make the magic happen

Base comparator 
cohort

Base target 
cohort

Indication cohort

Target and comparator cohort contain 
any exposure, no restrictions

Indication cohort is usually first 
diagnosis to end of observation

Restrict to age, sex, study period

First exposure only, prior obs. time

Restrict to indication

Comparator for 
cohort method

Target for cohort 
method

Age, sex, study 
period 

specifications

Cohort method

SCCS

Patient-level 
Prediction



https://results.ohdsi.org



https://results.ohdsi.org/app/25_EstimationTutorial











Example characterization questions

• How did the rate of AMI in patients with T2DM change over 
time?

• What other drugs to DPP-4 users use?
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Can be answered using:

• CohortIncidence package

• CohortCharacterization



CohortIncidence package

Computes the incidence rate of the Outcome cohort in some Target cohort
– Standardized computation of incidence rates

– Default: overall and stratified by age, sex, and calendar time
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Target cohort

Outcome cohort Outcome cohort

Patient 1

Target cohort

Outcome cohort

Patient 2

• How did the rate of AMI in patients with T2DM change over time?

– Target: T2DM

– Outcome: AMI



Let’s find out!

• Has the rate of AMI changed over time?









Example characterization questions

• How did the rate of AMI in patients with T2DM change over 
time?

• What other drugs do DPP-4 users use?
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Can be answered using:

• CohortIncidence package

• CohortCharacterization



CohortCharacterization package

Counts all observed events (concepts) relative to Target cohort start, etc.
– Additional analyses include time-to-event, risk factors, case series

22

Target cohort
Patient 1

Target cohort
Patient 2

• What other drugs to DPP-4 users use?

– Target: T2DM



Let’s find out!

• What other drugs to DPP-4 users use?









Example causal effect estimation questions

• Does exposure to GLP-1 antagonists decrease the risk of AMI?

• Does exposure to GLP-1 antagonists decrease the risk of AMI 
compared to DPP-4 inhibitors?
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Can be answered using

• SelfControlledCaseSeries package

• CohortMethod package



CohortMethod package

Computes the hazard of the Outcome cohort in the Target cohort 
compared to the Comparator
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Target cohort

Outcome cohort

Patient 1

Comparator cohort

Outcome cohort

Patient 2

• Does exposure to GLP-1 antagonists decrease the risk of AMI compared to 
DPP-4 inhibitors?
– Target: GLP-1, restricted to those with T2DM (and first use only)
– Comparator: DPP-4, restricted to those with T2DM (and first use only)
– Outcome: AMI



Let’s find out!

• Does exposure to GLP-1 antagonists decrease the risk of AMI 
compared to DPP-4 inhibitors?





Wait….let’s check the objective diagnostics

Objective diagnostics

1. Covariate balance

2. Equipoise (PS overlap)

3. Systematic Error







Covariate balance: standardized difference of means

Shown: Kitchen sink
PS: Publication covariates

Shown: Kitchen sink
PS: Kitchen sink

We use a prespecified 
SDM threshold (SMD < 

0.1) for go – no go 
decisions for our studies



Equipoise (PS overlap)

We use a prespecified PS 
overlap threshold (>20% 
PS distribution between 
0.3 and 0.7) for go – no 

go decisions for our 
studies



Quantifying systematic error
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Expected Absolute 
Systematic Error (EASE) 

summarizes this 
distribution

We use a prespecified 
EASE threshold (EASE < 

0.25) for go – no go 
decisions for our studies



Meta-analysis – OK now we can look at the results!



Patient-level prediction questions

• Of people initiating GLP-1 antagonists, can we predict who will 
experience acute myocardial infarction?
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Can be answered using

• PatientLevelPrediction package



PatientLevelPrediction package

Builds a model to predict who in the Target will have the Outcome
– Uses all observed data up to Target start
– Implements many machine learning / deep learning algorithms
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Target cohort
Patient 1

Target cohort
Patient 2

• Of people initiating GLP-1 antagonists, can we predict who will experience 
AMI?
– Target: GLP-1, restricted to those with T2DM (and first use only)

– Outcome: AMI

Outcome cohort



Let’s find out!

• Of people initiating GLP-1 antagonists, can we predict who will 
experience AMI?











Discrimination: differentiates between those with and without the event ie predicts higher 
probabilities for those with the event compared to those who don’t experience the event





Calibration: estimated probabilities are close to the observed frequency
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