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ICH E9(R1) Timeline
• 2010 US National Research Council report on missing data (& 

estimands)

• E9(R1) Expert Working Group
• Oct 2014 Concept Paper 

• August 2017 Step 2b

• December 2019 final version step 5
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Estimands in literature
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Estimands in Regulatory guidance?

• Sure!
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Estimands initiatives in pharma industry?
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The ICH E9(R1) estimands framework

• “This  addendum presents  a  structured  framework to strengthen 
the  dialogue  between disciplines involved in the formulation  of  
clinical trial objectives,  design,  conduct, analysis  and interpretation, 
as  well  as between  sponsor  and  regulator regarding  the  
treatment  effect(s)  of  interest  that  a  clinical  trial should address.“
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The estimand definition
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The intercurrent event definition
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Missing data definition

11



Estimand attributes

Population Variable

Strategies for 
intercurrent 

events

Population-level 
summary

Treatment 
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Strategies for intercurrent events

• Treatment policy strategy

• Hypothetical strategy

• Composite variable strategies

• While on treatment strategies

• Principal stratum strategies
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Strategies for intercurrent events

• Treatment policy strategy

(Actively!) Ignore the intercurrent event 

- it requires complete subject follow-up
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Patient journeys in a trial (TP)
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Strategies for intercurrent events

• Hypothetical strategy

Envisage a scenario where the 

intercurrent event would not occur
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Patient journeys in a trial (Hyp)
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Strategies for intercurrent events

• Composite variable strategies

Consider the intercurrent event as part 

of the variable. 

Could be an event or could be a certain 

value if scores are used.
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Patient journeys in a trial (Comp)
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Strategies for intercurrent events

• While on treatment strategies

Interest is in the patient’s trajectory prior 

to the intercurrent event.

Use only outcome values before the 

intercurrent event.
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Patient journeys in a trial (WoT)
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Strategies for intercurrent events

• Principal stratum strategies

Interest is in a certain subpopulation that 

would/would not experience a certain 

intercurrent event of interest

!= subgroup/PP…
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Patient journeys in a trial (PS)
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What do ICH E9(R1) and CDISC have in common?

• Nothing and a lot, at the same time
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phuse working group with multiple subteams
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Documentation to Data

Protocol

Describe the study 
objective in terms 
of the estimands 

framework (WHAT)

SAP

Statistical details on 
estimand (WHAT 

detailed), link estimands
to their estimators (HOW 
performed statistically)

ADRG 
Define.xml

Dedicated datasets and 
variables to document 

the traceability of 
estimands and impact 

in the data

ADaM

HOW the relevant 
aspects of estimands 
were implemented

in the data. New section 
on estimands in CSDRG 

& ADRG

Annotated CRF

cSDRG SDTM

Data Collection

Get sufficiently detailed answers during collection



Data Collection 

& Tabulation



Need for Data Collection Enhancements 

• Granular data collection of the reasons for 
treatment discontinuations (e.g., AE, LoE, 
condition improved, AE & LoE etc…)

• Accurate collection of intercurrent events 
is critical in defining estimands and 
constructing the estimators

Data collection enhancements enable to use the prespecified strategies to 
handle intercurrent events based on the underlying reasons



Commonly Observed Intercurrent Events

➢Treatment Discontinuation

➢Treatment Interruption

➢Infusion Interruption

➢Dose Adjustment

➢Treatment Delay

Direct Consequences of Treatment

➢Concomitant Medication

➢Concomitant Procedure

➢Subsequent Cancer Surgery*

➢Subsequent Radiotherapy* 

*oncology

Additional / Alternative Treatment



Data Collection & Tabulation - Summary

• Accuracy and Granularity

• Sponsors should assess study designsData Collection

• Proposal submitted to CDASH/CDISC 

• Recommendations for new termsCodelist

• Estimands framework has no impact

• Follow SDTM IG & Conformance Rules SDTM

• Section for Intercurrent Events

• Define, collection and mappingcSDRG 



Data 

Analysis



Estimands Impact 
on Analysis Analysis

Traceability

Flexible 
Solutions

• Mapping intercurrent events
• Identifying subjects and data points for 

estimand-based analyses
• Enhanced ADaM dataset guidance is 

needed

• Documentation
• Estimands description and 

implementation

• Based on user needs
• Proposed examples will be offered 

in white paper



• Documents intercurrent events across all estimands

• Facilitates traceability and inclusion of intercurrent events into other datasets

• OCCDS structure (one record per intercurrent event)

• This is an optional and supportive dataset to consolidate all intercurrent events in one 
place

• Optional columns per estimand:
• ESTzzSTR: Strategy (e.g., treatment policy) for handling the intercurrent event 

for estimand zz
• ESzzGRID: Group multiple intercurrent events affecting a datapoint for estimand zz

NEW Intercurrent Events Dataset 
(ADICE)

USUBJID​ ASEQ ATERM​ ADECOD ASTDT(M)​ AENDT​(M) SRCDOM​ SRCVAR​ SRCSEQ​



• ADSL (Subject-Level)

• ESTzzFL: Subjects considered in all estimand zz estimations

• BDS (Basic Data Structure)

• ESTzzRFL: Record-level datapoints considered in all estimand zz estimations

• ICESEQzz: Links the intercurrent event(s) impacting the datapoint for estimand zz
• Point to ASEQ of the single intercurrent event affecting the datapoint

• Point to ESzzGRID of the multiple intercurrent events affecting the datapoint (advanced)

Note: if ADICE is not implemented: ICEDOMzz and ICEVARzz link to SDTM source

• Similar for OCCDS and ADaM OTHER structures

NEW ADaM Dataset Variables
USUBJID […] FASFL SAFFL EST01FL EST02FL ESTzzFL

USUBJID PARAMCD AVISIT […] AVAL CHG DTYPE ICESEQzz EST01RFL EST02RFL ESTzzRFL



Data Analysis - Summary

• Consistent documentation of all 
intercurrent events

• Support harmonized workflows
ADICE

• ADSL: New estimand analysis set flag

• BDS: New record level data point flag 
and intercurrent event traceability 
variables

New ADaM 
Variables

• Building upon existing ADaM-IG that 
already addresses analysis features 
(estimations).

Guidance

’Data analysis’ becomes more complex & granular – ‘Data derivation’ + ‘Estimation’



Conclusion 

& Next Steps



Cross-functional 
interaction critical

Impacts protocol, 
data collection and 

data analysis

Different 
implementation 

approaches may be 
appropriate

Need to 
update/extend 

existing data 
standards

Consistent 
implementation of 

estimands is 
beneficial

Conclusion – E9(R1) & CDISC



Thank you!
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