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The next 20 minutes

The demand for subgroup analyses

The ‘Subgroup Explorer’ (tool)

The ‘Subgroup Screening’ (procedure)



medically important -- regulatory requirement -- many stakeholders

Subgroup Analyses 
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Even ‘Important’ only Subgroups can be Overwhelming 

… factors used in stratification randomisation // factors with some biological

plausibility or external evidence where heterogeneous response

might be hypothesised // at least demographic factors, including

genomic factors, related to the mechanism of action pharmacology // in

addition, careful consideration should be given to other factors that

might plausibly be predictive for different response to treatment such as

stage, severity or phenotype of disease, use of concomitant medications

and possibly region, country, or centre // truly exploratory analyses should be

planned for the spectrum of demographic, disease and clinical

characteristics, including those factors a particular factor there is good

argumentation why homogeneity of response to treatment is plausible //

analysis of the complement subset should also be displayed // review of

other exploratory analyses // exploration of interactions and

effects in subgroups on different scales // analyses of continuous

variables using different cut-offs should routinely be performed … *

* EMA 2019, Guideline on the investigation of subgroups in confirmatory clinical trials 



Hazard Ratio and 95%CI

From Forest Plots to In-depth Subgroup Screening
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PlaceboTreatment Favors
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Region (East Europe; Western Europe; North America; 
South America; Asia; Others)

BMI [kg/m2] (<25; ≥25-<30; ≥30)

Weight [kg] (<60; ≥60-<90; ≥90 kg)

Race (White; Black; Asian; Other)

Age [yrs] (<55; ≥55; <65; ≥65; <75; ≥75)

Sex (Male; Female)

Overall

CrCl [mL/min] (<30; ≥30-<50; ≥50-≤80; >80)

Index Event (STEMI; NSTEMI; Unstable angina; 
NSTEMI+Unstable Angina)

Prior MI (yes, no)

PCI for Index Event (yes, no)

Elevated Cardiac Biomarker (yes, no)

Congestive Heart Failure (yes, no)

Prior Ischemic Stroke/TIA (yes, no)

Hypertension (yes, no)

Diabetes (yes, no)
Age X Region

Age X BMI [kg/m2]
Age X Weight [kg]
Age X Race

Age X Sex

Age X CrCl [mL/min]

Age X Index Event

Age X Prior MI (yes, no)

Age X PCI for Index Event (yes, no)

Age X Elevated Cardiac Biomarker (yes, no)

Age X Congestive Heart Failure (yes, no)

Age X Prior Ischemic Stroke/TIA (yes, no)

Age X Hypertension (yes, no)

Age X Diabetes (yes, no)
Sex X Region

Sex X Prior Ischemic Stroke/TIA (yes, no)

Sex X Hypertension (yes, no)

Sex X Diabetes (yes, no)

Sex X PCI for Index Event (yes, no)

Sex X Elevated Cardiac Biomarker (yes, no)

Sex X Congestive Heart Failure (yes, no)

Sex X BMI [kg/m2]
Sex X Weight [kg]
Sex X Race

Sex X CrCl [mL/min]

Sex X Index Event

Sex X Prior MI (yes, no)

Diabetes X Region

Race X Region

Race X Prior Ischemic Stroke/TIA (yes, no)

Race X Hypertension (yes, no)

Race X Diabetes (yes, no)

Race X PCI for Index Event (yes, no)

Race X Elevated Cardiac Biomarker (yes, no)

Race X Congestive Heart Failure (yes, no)

Race X BMI [kg/m2]
Race X Weight [kg]

Race X CrCl [mL/min]

Race X Index Event

Race X Prior MI (yes, no)

Weight X Region

Weight X Prior Ischemic Stroke/TIA (yes, no)

Weight X Hypertension (yes, no)

Weight X Diabetes (yes, no)

Weight X PCI for Index Event (yes, no)

Weight X Elevated Cardiac Biomarker (yes, no)

Weight X Congestive Heart Failure (yes, no)

Weight X BMI [kg/m2]
Weight X CrCl [mL/min]

Weight X Index Event

Weight X Prior MI (yes, no)

BMI X Region

BMI X Prior Ischemic Stroke/TIA (yes, no)

BMI X Hypertension (yes, no)

BMI X Diabetes (yes, no)

BMI X PCI for Index Event (yes, no)

BMI X Elevated Cardiac Biomarker (yes, no)
BMI X Congestive Heart Failure (yes, no)

BMI X CrCl [mL/min]

BMI X Index Event

BMI X Prior MI (yes, no)
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From Forest Plots to In-depth Subgroup Screening
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From Forest Plots to In-depth Subgroup Screening
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Subgroup Explorer 

and the Exploration Hub

https://cran.r-project.org/web/packages/subscreen/

https://cran.r-project.org/web/packages/subscreen/


explore factor level combinations

compare subgroups for two endpoints



Machine learning based prioritization of analyzed factors

Feature: Importance Tab
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information about variable importance 

based on a random forest algorithm

Illustration taken from 

Random Forest R-package
https://kogalur.github.io/randomForestSRC/theory.html
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More information in the article

And on CRAN

subscreen (Vers 2.0.1 ): 

Systematic Screening of 

Study Data for Subgroup Effects

And on CRAN



In the past we draw a single conclusion 

based on a heterogenous study population

Study Participants



Imagine a tool (such as ‘subscreen’) that allows efficient 

subgroup analyses for many stakeholders interactively

Sponsors
Health Authorities

HTAs

Contributing in-

and external 

Databases

Investigator Researcher

Study Participants



Contact

e-mail: Bodo.Kirsch@bayer.com

R-PACKAGE: https://cran.r-project.org/web/packages/subscreen/index.html

https://cran.r-project.org/web/packages/subscreen/index.html


///////////

Thank you!



at a glance
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exemplary data


