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Imagine Clinical Development with e2e standards
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Goal: To transform our expansive, siloed, and manually operated data 
standards to a set of harmonized, simplified, and connected e2e 
data standards



Coming together

10CDISC 2023 Europe Interchange | #CDISCUS #ClearDataClearImpact



Coming together

11CDISC 2023 Europe Interchange | #CDISCUS #ClearDataClearImpact

Regulatory

Internal 
stakeholders

Standards

Generally, the implementation of 
standards involve addressing the 
requirements of 3 broad groups of 
stakeholders

Each of these have any number of 
subgroups which each have their own 
considerations and requirements

The key challenge is meeting the 
‘lowest (/highest?) common 
denominator’
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An example – AE reporting

Goal: Define an analysis 
solution to meet all reporting 
requirements for Adverse Events

• Basic AE reporting is quite 
straightforward…

• … though we found that, for 
cross-over studies, we need 
more than the predefined 
occurrence flags

16

A typical basic reporting of AE frequencies

ADaM OCCDS
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Variable 

Name
Variable Label CDISC Notes

AOCCFL 1st Occurrence within 

Subject Flag

Character indicator for the first occurrence of any event/intervention/finding 

within the subject

Example derivation: Sort the data in the required order and flag the first 

treatment emergent record for each subject.

AOCCSFL 1st Occurrence of 

SOC Flag

Character indicator for the first occurrence of the system organ class within 

the subject

Example derivation: Sort the data in the required order and flag the first 

treatment-emergent record for each body system for each subject.

AOCCPFL 1st Occurrence of 

Preferred Term Flag

Character indicator for the first occurrence of the preferred term within the 

subject

Example derivation: Sort the data in the required order and flag the first 

treatment emergent record for each --DECOD for each subject.



An example – AE reporting

Things become increasingly 
complicated as we looked at 
Vaccines studies

• Different permutations can be 

required for vaccines studies 

(e.g., overall, with onset within 

4 days, 7 days, and 31 days). 
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More complex reporting of AE frequencies
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ARM-AE-001 ADAE SAFFL AESOC 

AEDECOD

TRTA

ARM-AE-002 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DRUG WITHDRAWN” COUNT DISTINCT 

SUBJECT

ARM-AE-003 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DOSE REDUCED” COUNT DISTINCT 

SUBJECT

ARM-AE-004 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DRUG INTERRUPTED” COUNT DISTINCT 

SUBJECT

An example – AE reporting

18CDISC 2023 Europe Interchange | #CDISCUS #ClearDataClearImpact

ARMID DOMAIN ANALYSIS 

SET

BY VARS GROUP 

VARS

WHERE ANALYSIS

METHOD

ARM-AE-001 ADAE SAFFL AESOC 

AEDECOD

TRTA COUNT DISTINCT 

SUBJECT

Rx Vx 1 Vx 2

Y Y Y

Y Y

Y Y

Y Y

Y

Y

Y

ARM-AE-005 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DRUG WITHDRAWN”

& ARELTM <= 7

COUNT DISTINCT 

SUBJECT

ARM-AE-006 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DOSE REDUCED”

& ARELTM <= 7

COUNT DISTINCT 

SUBJECT

ARM-AE-007 ADAE SAFFL AESOC 

AEDECOD

TRTA AEACN=“DRUG INTERRUPTED”

& ARELTM <= 7

COUNT DISTINCT 

SUBJECT

How does the ARM look?



Key challenge: How to handle in ADaM:
(NOTE: Some or all of these are not the right solution!!)

• Occurrence flags
• With related events, severe events, related severe events, serious events, related serious events, 

etc. this could lead to over a hundred flags 

• Create multiple ADAE records per AE record
• Requires us to also use categorisation variables (ACAT??!)

• Deal with it in the “display programs”

• Implement solutions borrowed from BDS? MCRIT?

• Combinations of the above?

• Handle it in the ARM?

An example – AE reporting
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An example challenge – Collection and reporting of 
Race & Ethnicity
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Goals:

• Optimise collection and 
reporting of Race and 
Ethnicity information

• Support scientific and 
regulatory needs including 
ethnopharmacology, 
disclosure, etc

• Explore requirements of 
OMB refinement of SPD-
15

• Comply with EMA 
expectations for collection 
of Race



An example challenge – Collection and reporting of 
Race & Ethnicity
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Analysis results



Analysis results

Why analysis results?

• WORM (Write Once Read Many)
• Tables
• Figures

• In-text (CSR)

• Publication

• Disclosure

• Improved traceability / transparency

• Industry / regulatory alignment

• Increased flexibility

• Standardisation of results
• Easier to validate / QC

• Easier to reuse

• Easier to build multilingual / multipurpose tools

• Increased automation
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Analysis results
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Output 

(definition)

Output data

Segment 
definition

Output format 
definition

Metadata segment

Metadata segment

Metadata segment

Data segment

Data segment

Data segment

Output data 
definition

Output

ARM

ARD

‘RRD’ TLF +

ADM
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ARMID DenomID Domain AnalysisSet PoolingGroupID AnalysisVariable ByVariables GroupVariable WhereClause Method

as_saf adsl saff l saf_trta_total trtan[trta] CountDistinctSubject

dm_sex adsl saff l saf_trta_total sexn[sex] trtan[trta] CountDistinctSubject

dm_aage1 adsl saff l saf_trta_total aage1 trtan[trta] SummaryStat

dm_agegr1n adsl saff l saf_trta_total agegr1n[agegr1] trtan[trta] CountDistinctSubject

dm_heightbl adsl saff l saf_trta_total heightbl trtan[trta] SummaryStat

PoolingGroupID PoolingVariable InputValue PooledValue PoolingLabelVariable PooledLabel

saf_trta_total trtan 1 9trta Total

saf_trta_total trtan 2 9trta Total

Analysis results



Analysis results
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ARMID QualifierID Order Variable Value Role

as_saf 1 1trtan 1GroupVariable

as_saf 1 2trta GSK987 50 mg GroupVariableLabel

as_saf 1 3 N Statistic

as_saf 1 4 xxx Value

as_saf 2 1trtan 2GroupVariable

as_saf 2 2trta GSK987 100 mg GroupVariableLabel

as_saf 2 3 N Statistic

as_saf 2 4 xxx Value

ARMID DenomID Domain AnalysisSet PoolingGroupID AnalysisVariable ByVariables GroupVariable WhereClause Method

as_saf adsl saff l saf_trta_total trtan[trta] CountDistinctSubject

dm_sex adsl saff l saf_trta_total sexn[sex] trtan[trta] CountDistinctSubject

dm_aage1 adsl saff l saf_trta_total aage1 trtan[trta] SummaryStat

dm_agegr1n adsl saff l saf_trta_total agegr1n[agegr1] trtan[trta] CountDistinctSubject

dm_heightbl adsl saff l saf_trta_total heightbl trtan[trta] SummaryStat

PoolingGroupID PoolingVariable InputValue PooledValue PoolingLabelVariable PooledLabel

saf_trta_total trtan 1 9trta Total

saf_trta_total trtan 2 9trta Total

as_saf 9 1trtan 9GroupVariable

as_saf 9 2trta Total GroupVariableLabel

as_saf 9 3 N Statistic

as_saf 9 4 xxx Value
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ARMID DenomID Domain AnalysisSet PoolingGroupID AnalysisVariable ByVariables GroupVariable WhereClause Method

as_saf adsl saff l saf_trta_total trtan[trta] CountDistinctSubject

dm_sex adsl saff l saf_trta_total sexn[sex] trtan[trta] CountDistinctSubject

dm_aage1 adsl saff l saf_trta_total aage1 trtan[trta] SummaryStat

dm_agegr1n adsl saff l saf_trta_total agegr1n[agegr1] trtan[trta] CountDistinctSubject

dm_heightbl adsl saff l saf_trta_total heightbl trtan[trta] SummaryStat

ARMID QualifierID Order Variable Value Role

dm_sex 1 1 trtan 1GroupVariable

dm_sex 1 2 trta GSK987 50 mg GroupVariableLabel

dm_sex 1 3sexn Analy sisVariable

dm_sex 1 4sex GroupVariableLabel

dm_sex 1 5 NonMiss Statistic

dm_sex 1 6 xxx Value

dm_sex 2.1 1 trtan 1GroupVariable

dm_sex 2.1 2 trta GSK987 50 mg GroupVariableLabel

dm_sex 2.1 3sexn 1Analy sisVariable

dm_sex 2.1 4sex M Analy sisVariableLabel

dm_sex 2.1 5 N Statistic

dm_sex 2.1 6 xxx Value

dm_sex 2.2 1 trtan 1GroupVariable

dm_sex 2.2 2 trta GSK987 50 mg GroupVariableLabel

dm_sex 2.2 3sexn 1Analy sisVariable

dm_sex 2.2 4sex M Analy sisVariableLabel

dm_sex 2.2 5 Percent Statistic

dm_sex 2.2 6 xx.xxxxxxxxxx Value

dm_sex 3.1 1 trtan 1GroupVariable

dm_sex 3.1 2 trta GSK987 50 mg GroupVariableLabel

dm_sex 3.1 3sexn 2Analy sisVariable

dm_sex 3.1 4sex F Analy sisVariableLabel

dm_sex 3.1 5 N Statistic

dm_sex 3.1 6 xxx Value

dm_sex 3.2 1 trtan 2GroupVariable

dm_sex 3.2 2 trta GSK987 50 mg GroupVariableLabel

dm_sex 3.2 3sexn 2Analy sisVariable

dm_sex 3.2 4sex F Analy sisVariableLabel

dm_sex 3.2 5 Percent Statistic

dm_sex 3.2 6 xx.xxxxxxxxxx Value

ARMID QualifierID Order Variable Value Role

dm_sex 4 1 trtan 2GroupVariable

dm_sex 4 2 trta GSK987 100 mg GroupVariableLabel

dm_sex 4 3sexn Analy sisVariable

dm_sex 4 4sex GroupVariableLabel

dm_sex 4 5 NonMiss Statistic

dm_sex 4 6 xxx Value

dm_sex 5.1 1 trtan 2GroupVariable

dm_sex 5.1 2 trta GSK987 100 mg GroupVariableLabel

dm_sex 5.1 3sexn 1Analy sisVariable

dm_sex 5.1 4sex M Analy sisVariableLabel

dm_sex 5.1 5 N Statistic

dm_sex 5.1 6 xxx Value

dm_sex 5.2 1 trtan 2GroupVariable

dm_sex 5.2 2 trta GSK987 100 mg GroupVariableLabel

dm_sex 5.2 3sexn 1Analy sisVariable

dm_sex 5.2 4sex M Analy sisVariableLabel

dm_sex 5.2 5 Percent Statistic

dm_sex 5.2 6 xx.xxxxxxxxxx Value

dm_sex 6.1 1 trtan 2GroupVariable

dm_sex 6.1 2 trta GSK987 100 mg GroupVariableLabel

dm_sex 6.1 3sexn 2Analy sisVariable

dm_sex 6.1 4sex F Analy sisVariableLabel

dm_sex 6.1 5 N Statistic

dm_sex 6.1 6 xxx Value

dm_sex 6.2 1 trtan 2GroupVariable

dm_sex 6.2 2 trta GSK987 100 mg GroupVariableLabel

dm_sex 6.2 3sexn 2Analy sisVariable

dm_sex 6.2 4sex F Analy sisVariableLabel

dm_sex 6.2 5 Percent Statistic

dm_sex 6.2 6 xx.xxxxxxxxxx Value
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ARMID DenomID Domain AnalysisSet PoolingGroupID AnalysisVariable ByVariables GroupVariable WhereClause Method

as_saf adsl saff l saf_trta_total trtan[trta] CountDistinctSubject

dm_sex adsl saff l saf_trta_total sexn[sex] trtan[trta] CountDistinctSubject

dm_aage1 adsl saff l saf_trta_total aage1 trtan[trta] SummaryStat

dm_agegr1n adsl saff l saf_trta_total agegr1n[agegr1] trtan[trta] CountDistinctSubject

dm_heightbl adsl saff l saf_trta_total heightbl trtan[trta] SummaryStat

ARMID QualifierID Order Variable Value Role

dm_sex 7 1 trtan 9 GroupVariable

dm_sex 7 2 trta Total GroupVariableLabel

dm_sex 7 3 sexn Analy sisVariable

dm_sex 7 4 sex GroupVariableLabel

dm_sex 7 5 NonMiss Statistic

dm_sex 7 6 xxx Value

dm_sex 8.1 1 trtan 9 GroupVariable

dm_sex 8.1 2 trta Total GroupVariableLabel

dm_sex 8.1 3 sexn 1 Analy sisVariable

dm_sex 8.1 4 sex M Analy sisVariableLabel

dm_sex 8.1 5 N Statistic

dm_sex 8.1 6 xxx Value

dm_sex 8.2 1 trtan 9 GroupVariable

dm_sex 8.2 2 trta Total GroupVariableLabel

dm_sex 8.2 3 sexn 1 Analy sisVariable

dm_sex 8.2 4 sex M Analy sisVariableLabel

dm_sex 8.2 5 Percent Statistic

dm_sex 8.2 6 xx.xxxxxxxxxx Value

dm_sex 9.1 1 trtan 9 GroupVariable

dm_sex 9.1 2 trta Total GroupVariableLabel

dm_sex 9.1 3 sexn 2 Analy sisVariable

dm_sex 9.1 4 sex F Analy sisVariableLabel

dm_sex 9.1 5 N Statistic

dm_sex 9.1 6 xxx Value

dm_sex 9.2 1 trtan 9 GroupVariable

dm_sex 9.2 2 trta Total GroupVariableLabel

dm_sex 9.2 3 sexn 2 Analy sisVariable

dm_sex 9.2 4 sex F Analy sisVariableLabel

dm_sex 9.2 5 Percent Statistic

dm_sex 9.2 6 xx.xxxxxxxxxx Value

PoolingGroupID PoolingVariable InputValue PooledValue PoolingLabelVariable PooledLabel

saf_trta_total trtan 1 9 trta Total

saf_trta_total trtan 2 9 trta Total
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ARMID QualifierID GroupVariable
GroupVariable
Value GroupVariableLabel AnalysisVariable

AnalysisVariable
Value

AnalysisVariable
Label Statistic Value

as_saf 1trtan 1GSK987 50 mg N xxx

as_saf 2trtan 2GSK987 100 mg N xxx

as_saf 3trtan 9Total N xxx

dm_sex 1trtan 1GSK987 50 mg sexn NonMiss xxx

dm_sex 2.1trtan 1GSK987 50 mg sexn 1M N xxx

dm_sex 2.2trtan 1GSK987 50 mg sexn 1M Percent xx.xxxxxxxxxx

dm_sex 3.1trtan 1GSK987 50 mg sexn 2F N xxx

dm_sex 3.2trtan 1GSK987 50 mg sexn 2F Percent xx.xxxxxxxxxx

dm_sex 4trtan 2GSK987 100 mg sexn NonMiss xxx

dm_sex 5.1trtan 2GSK987 100 mg sexn 1M N xxx

dm_sex 5.2trtan 2GSK987 100 mg sexn 1M Percent xx.xxxxxxxxxx

dm_sex 6.1trtan 2GSK987 100 mg sexn 2F N xxx

dm_sex 6.2trtan 2GSK987 100 mg sexn 2F Percent xx.xxxxxxxxxx

dm_sex 7trtan 9Total sexn NonMiss xxx

dm_sex 8.1trtan 9Total sexn 1M N xxx

dm_sex 8.2trtan 9Total sexn 1M Percent xx.xxxxxxxxxx

dm_sex 9.1trtan 9Total sexn 2F N xxx

dm_sex 9.2trtan 9Total sexn 2F Percent xx.xxxxxxxxxx
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DisplayIDDisplaySectionID

DisplaySection

Order ARMID Transpose ResultFormat RowLabel OrderVariable IdentifierColumns

dm_t01 dm_t01_sex 1dm_sex GroupVariable * Statistic <NonMiss> || <N> (<Percent +1>%) Sex

Analy sisVariable

Value

%TAB% Analy sisVariableLabel 

|| %TAB% "n"

dm_t01 dm_t01_aage1 2dm_aage1 GroupVariable

<N> && <Mean +1> && <SD +2> && 

<Median +1> && <Min.> && <Max.>

Age (YEARS) at 

Inf ormed Consent [1] Statistic %TAB% Statistic

dm_t01 dm_t01_agegr1n 3dm_agegr1n GroupVariable * Statistic <NonMiss> || <N> (<Percent +1>%)

Age Group (YEARS) at 

Inf ormed Consent [1]

Analy sisVariable

Value

%TAB% Analy sisVariableLabel 

|| %TAB% "n"

dm_t01 dm_t01_heightbl 4dm_heightbl GroupVariable

<N> && <Mean +1> && <SD +2> && 

<Median +1> && <Min.> && <Max.> Height (cm) Statistic %TAB% Statistic

DisplayID DisplaySectionID DisplaySectionOrder Order RowLabel IdentifierColumn01 trtan1Result trtan2Result trtan9Result

dm_t01 dm_t01_sex 1 Sex n xxx xxx xxx

dm_t01 dm_t01_sex 1 1Sex M xxx (xx.x%) xxx (xx.x%) xxx (xx.x%)

dm_t01 dm_t01_sex 1 2Sex F xxx (xx.x%) xxx (xx.x%) xxx (xx.x%)

dm_t01 dm_t01_aage1 2 1Age (YEARS) at Inf ormed Consent [1] N xxx xxx xxx

dm_t01 dm_t01_aage1 2 2Age (YEARS) at Inf ormed Consent [1] Mean xx.x xx.x xx.x

dm_t01 dm_t01_aage1 2 3Age (YEARS) at Inf ormed Consent [1] SD xx.xx xx.xx xx.xx

dm_t01 dm_t01_aage1 2 4Age (YEARS) at Inf ormed Consent [1] Median xx.x xx.x xx.x

dm_t01 dm_t01_aage1 2 5Age (YEARS) at Inf ormed Consent [1] Min. xx xx xx

dm_t01 dm_t01_aage1 2 6Age (YEARS) at Inf ormed Consent [1] Max. xx xx xx

dm_t01 dm_t01_agegr1n 3 Age Group (YEARS) at Inf ormed Consent [1] n xxx xxx xxx

dm_t01 dm_t01_agegr1n 3 1Age Group (YEARS) at Inf ormed Consent [1] <=18 xxx (xx.x%) xxx (xx.x%) xxx (xx.x%)

dm_t01 dm_t01_agegr1n 3 2Age Group (YEARS) at Inf ormed Consent [1] 19-64 xxx (xx.x%) xxx (xx.x%) xxx (xx.x%)

dm_t01 dm_t01_agegr1n 3 3Age Group (YEARS) at Inf ormed Consent [1] >=65 xxx (xx.x%) xxx (xx.x%) xxx (xx.x%)

dm_t01 dm_t01_heightbl 4 1Height (cm) N xxx xxx xxx

dm_t01 dm_t01_heightbl 4 2Height (cm) Mean xx.x xx.x xx.x

dm_t01 dm_t01_heightbl 4 3Height (cm) SD xx.xx xx.xx xx.xx

dm_t01 dm_t01_heightbl 4 4Height (cm) Median xx.x xx.x xx.x

dm_t01 dm_t01_heightbl 4 5Height (cm) Min. xx xx xx

dm_t01 dm_t01_heightbl 4 6Height (cm) Max. xx xx xx
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Analysis results

What we’ve learnt (so far)

• ARM is a good method of accurately describing our results

• Allows us to provide clearer usage instructions

• Significant automation opportunity

Some of the challenges (so far!)

• Fairly significant up-front effort to implement

• Potentially big change / steep learning curve for end user

• Some practical challenges to overcome
• What does the workflow look like?

• How best to store the data
• Trade-offs in how we structure the ARD

• Modelling AOM for ingestion

• How can we connect through from Protocol, to Analysis Plan, to CSR

• Achieve automation
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Thank You!
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