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The journey through OHDSI’s 
standardized analytics



The journey to real-world evidence

Patient-level 
data in source 

system/schema

Reliable 
evidence
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The journey to real-world evidence

Patient-level 
data in CDM

Reliable 
evidence

Write code

Apply R packages
OHDSI Methods Library

Use interactive analysis platform
ATLAS

Custom Standard

Custom

Standard
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Generating reliable evidence for hypertension

• Hypertension is prevalent and a leading risk factor for many health 
outcomes

• There are many alternative treatments
– ACE, Thiazide diuretics, ARB, CCB...
– Mono vs. combo therapy

• Multiple potential effects
– Intended outcomes (e.g. reduced acute myocardial infarction)
– Adverse drug reactions (e.g. increased angioedema)

• Extensively studied in clinical trials
– What can we learn from real-world data?
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Complementary evidence to inform the patient journey

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen to 
me?

Population-level 
effect estimation:

What are the causal 
effects?

inference causal inference

observation
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Cohort definition - design
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Cohort definition - results
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Cohort characterization - design
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Cohort characterization - results
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Cohort pathways - design
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Cohort pathways - results
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Incidence rate - design
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Incidence rate - results
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The journey through OHDSI’s 
standardized analytics:
Patient-level Prediction
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Journey through Patient-Level Prediction

• At the point in time that I am first given ACE inhibitors for 
hypertension, what is my risk of experiencing angioedema or 
acute myocardial infarction within a year?
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Characterization can show Population risk 

Patient-Level Prediction can show my risk 



Define cohorts
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Patient-level prediction- design
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Patient-level prediction- generation
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Study design to results
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ATLAS Study 
R package

Data site A

Data site B

Data site C



Results: Overview
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Results: ROC Plots
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Results: Calibration Plots
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Results: Calibration Plots
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Results: Models
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Results: Models
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Results: Models
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Final thoughts
• Standardization can enable efficient external validation of 

models
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ATLAS Study 
R package

Data site A

Data site B

Data site C

Develop Model Validate Model

Data site B

Data site C

Data site Z
…



The journey through OHDSI’s 
standardized analytics:

Population-level Effect Estimation
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New-user cohort method

Time

Subject 1

Subject 2

Target

Target

Subject 3

Subject 4

Comparator

Comparator

Outcome
Covariate capture

Covariate capture

Covariate capture

Covariate capture

Adjustment strategy

Compare the hazard of the Outcome in Target to Comparator
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Hypertension

Time

Subject 1

Subject 2

ACE

ACE

Subject 3

Subject 4

THZ

THZ

AMI or Angioedema
+ negative controlsCovariate capture

Covariate capture

Covariate capture

Covariate capture

Adjustment strategy
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Cohorts:
- New users of ACE
- New users of THZ
- AMI
- Angioedema



Define cohorts
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Design study
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Study package generation
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Study design to results
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ATLAS Study 
R package

Data site A

Data site B

Data site C



Results: Overview
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Results: Power
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40

Results: Attrition



Results: Patient characteristics
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Results: Propensity score
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Results: Covariate balance
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Results: Estimates for negative and positive controls
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Result: Kaplan-Meier plot
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Result: Forest plot
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Final thoughts

• Standardization does not mean one-size-fits-all
• Exposes design choices
• Enables:
– Consistency
– Transparency
– Reproducibility
– Efficiency
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