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What is Traceability
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The property that enables the understanding of the data’s lineage and/or the 
relationship between an element and its predecessor(s). Traceability is built by 
clearly establishing the path between an element and its immediate 
predecessor

Establishing traceability is one of the most problematic issues associated with any 
data conversion. If the reviewer is unable to trace study data from the data 
collection of subjects participating in a study to the analysis of the overall 
study data, then the regulatory review of a submission may be compromised.

Why? Transparency and Understanding
What? Analysis Results à ADaM à SDTM à CRF
How? By establishing the path (a link) between an element and its immediate 
predecessor

(re)Introducing Traceability



How to be Traceable in ADaM, A. Tinazzi, PHUSE EU Connect 2021 5

How to Achieve Traceability in ADaM

(re)Introducing Traceability

Datapoint Traceability points directly to the 

specific predecessor record(s) and should be 

implemented if practical and feasible. 

Metadata Traceability facilitates the understanding of the 
relationship of the analysis variable to its source dataset(s) 
and variable(s). This traceability is established by 
describing (via metadata) the algorithm used or steps 
taken to derive or populate an analysis variable from its 
immediate predecessor. Metadata traceability is also used 
to establish the relationship between an analysis result and 
ADaM dataset(s).
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How to Achieve Traceability in ADaM …. more

(re)Introducing Traceability

§ When you need to re-derive in ADaM a variable collected in SDTM (e.g. AGE) create a new variable (and 
keep original variables in the ADaM dataset)

§ When you need to derive a variable using variable(s) from SDTM, keep original SDTM variable(s) used

in the derivation

§ When you need to impute a missing or partial value e.g. date, create a new variable and keep original 

SDTM variable. For date/time variable makes use of imputation flags variables (e.g. ADTF)

§ When applying windowing e.g. create AVISIT (Analysis Visit) keep “supporting” ADaM windowing 

variables and keep original SDTM timepoint variable(s) (e.g. VISITNUM)

§ When you need to impute a missing timepoint from other timepoints e.g. visit derive a new record (use 

DTYPE) and keep original timepoints records even if not analyzed. Make use of flags (e.g. ANLxxFL) to 

identify records/visits used in the analysis vs those not used
§ When you deal with complex derivations requiring several steps make use of Intermediate datasets

• ADaM Intermediate Dataset: how to improve your analysis traceability, A. Tinazzi, T. Curto and A. Aggarwal; PHUSE US Connect, 2018
• CDISC Breast TAUG Section 5.3.2 “Intermediate Event Dataset”
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DATA POINT METADATA 
SUPPORTIVE DOCUMENTS

ADaM • Copy/retain SDTM variables
• Copy/retain SDTM records
• --SEQ from SDTM
• SRCDOM/SRCVAR/SRCSEQ
• ADTF 
• ASEQ
• DTYPE
• ANLxxFL
• Occurrence Flags in OCCDS
• Intermediate ADaM Datasets

• define.xml
• ADRG
• SAP

Analysis
Results

«Not applicable» • define.xml (ARM extension)
• ADRG
• SAP

How to be “Technically” Traceable in ADaM (Summary)

• define.xml
• ADRG
• SAP

• define.xml (ARM extension)
• ADRG
• SAP

• Copy/retain SDTM variables
• Copy/retain SDTM records
• --SEQ from SDTM
• SRCDOM/SRCVAR/SRCSEQ
• ADTF 
• ASEQ
• DTYPE
• ANLxxFL
• Occurrence Flags in OCCDS
• Intermediate ADaM Datasets



ADaM Traceability Examples
§ CDISC ADaM Traceability Examples Document

§ Example – In your (reviewer) shoes

§ Health Authorities care About Traceability
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CDISC ADaM Traceability Examples Document

ADaM Traceability Examples

Ø Completed Public Review

Ø Planned to be released Q4 2021

Ø 12 Examples

Ø Metadata fully explained with outputs and ADaM datasets examples

Some examples
Ø General ADSL Traceability
Ø Traceability with Parameters from Multiple Input Datasets
Ø Traceability When Multiple Datasets Are Merged
Ø Traceability When Multiple Input Datasets are Stacked to Create OCCDS
Ø Traceability When Using a Look-Up Table
Ø Traceability When Adding a Row to a BDS Dataset
Ø Traceability When Multiple Analysis Variables are needed on the Same Row
Ø Using an Intermediate Dataset for BDS Traceability / Using an Intermediate Dataset for ADSL Traceability

Traceability: Some Thoughts and Examples for ADaM Needs, S. Minjoe, Q. Zhou and R. Watson; PharmaSUG, 2018

Ø General ADSL Traceability
Ø Traceability with Parameters from Multiple Input Datasets
Ø Traceability When Multiple Datasets Are Merged
Ø Traceability When Multiple Input Datasets are Stacked to Create OCCDS
Ø Traceability When Using a Look-Up Table
Ø Traceability When Adding a Row to a BDS Dataset
Ø Traceability When Multiple Analysis Variables are needed on the Same Row
Ø Using an Intermediate Dataset for BDS Traceability / Using an Intermediate Dataset for ADSL Traceability
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CDISC ADaM Traceability Examples Document

ADaM Traceability Examples

General ADSL Traceability …. A simple example: Derive Age in Categories

Take BRTHDTC, RANDDT (cond), AGE (req) 
from SDTM.DM

Age need to be derived as per SAP and not 
matching AGE derivation/collection in 
SDTM.DM? à Derive AAGE in ADSL

Derive AGEGR1 from AAGE

Derive AAGE from BRTHDT (apply 
imputation if needed) and RANDDT

YES

Derive AGEGR1 from AGE

NO
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CDISC ADaM Traceability Examples Document

ADaM Traceability Examples

BDS Traceability …. A more complicated example: Creating Observations

Study Endpoint: 
• Weekly Mean Daily Pain Intensity Score 
• Observation occurred during the wash-out period should be not considered in the average calculation

• Derived Observation
• DTYPE flags Derived 

Observations
• DTYPE=AVERAGE specify 

the method used to derive the 
observation

• Weekly Mean Daily Pain Intensity Score 

• Observation occurred during the wash-out 
period

• The observation is kept in the ADaM
dataset but it will not contribute to the 
AVERAGE derivation (ANL01FL=Null)

• Observation occurred during the wash-out period should be not considered in the average calculation
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CDISC ADaM Traceability Examples Document

ADaM Traceability Examples

BDS Traceability …. A more complicated example: Creating Observations (cont)

Study Endpoint: 
• Weekly Mean Daily Pain Intensity Score 
• Observation occurred during the wash-out period should be not considered in the average calculation
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Traceability Example – In your (reviewer) shoes 

ADaM Traceability Examples

Traceability through the Analysis Results Metadata
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Traceability Example – In your (reviewer) shoes 

ADaM Traceability Examples

Traceability through the Analysis Data Reviewer Guide

……
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Traceability Example – In your (reviewer) shoes 

ADaM Traceability Examples

Traceability through the Analysis Data Reviewer Guide (cont)
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Health Authorities care About Traceability
CDER’S Experience with the ADaM Traceability Assessment and Common Data Quality Issues, J. Anderson; CDISC EU Interchange, 2021

ADaM Traceability Examples



Verify Traceability Programmatically
§ Pinnacle21 ADaM Traceability Checks

§ We need more Programmatic Checks
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§ AD0053 (Error) - The combination of STUDYID and USUBJID value does not exist in the SDTM DM domain

§ AD0061 (Error) - SDTM.EX is present but neither ADSL TRTSDT nor TRTSDTM are present

§ AD0061A (Error) - SDTM.EX is present but neither ADSL TRTEDT nor TRTEDTM are present

§ AD0204 (Error) - For the same USUBJID, the ADSL.AGE != DM.AGE

§ AD0205 (Error) - For the same USUBJID, the ADSL.AGEU != DM.AGEU

§ AD0206 (Error) - For the same USUBJID, the ADSL.SEX != DM.SEX

§ AD0207 (Error) - For the same USUBJID, the ADSL.RACE != DM.RACE

§ AD0208 (Error) - For the same USUBJID, the ADSL.SUBJID != DM.SUBJID

§ AD0209 (Error) - For the same USUBJID, the ADSL.SITEID != DM.SITEID

§ AD0210 (Error) - For the same USUBJID, the ADSL.ARM != DM.ARM

§ AD0253 (Error) - Record key from SDTM AE is not traceable to ADaM ADAE (not enough ADAE recs)

§ AD0258 (Error) - Record key from ADaM ADAE is not traceable to SDTM.AE (extra ADAE recs)

§ AD0367 (Error) - For the same USUBJID, the ADSL.ACTARM != DM.ACTARM
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Pinnacle21 ADaM Traceability Checks

§ AD0053 (Error) - The combination of STUDYID and USUBJID value does not exist in the SDTM DM domain

§ AD0061 (Error) - SDTM.EX is present but neither ADSL TRTSDT nor TRTSDTM are present

§ AD0061A (Error) - SDTM.EX is present but neither ADSL TRTEDT nor TRTEDTM are present

§ AD0204 (Error) - For the same USUBJID, the ADSL.AGE != DM.AGE

§ AD0205 (Error) - For the same USUBJID, the ADSL.AGEU != DM.AGEU

§ AD0206 (Error) - For the same USUBJID, the ADSL.SEX != DM.SEX

§ AD0207 (Error) - For the same USUBJID, the ADSL.RACE != DM.RACE

§ AD0208 (Error) - For the same USUBJID, the ADSL.SUBJID != DM.SUBJID

§ AD0209 (Error) - For the same USUBJID, the ADSL.SITEID != DM.SITEID

§ AD0210 (Error) - For the same USUBJID, the ADSL.ARM != DM.ARM

§ AD0253 (Error) - Record key from SDTM AE is not traceable to ADaM ADAE (not enough ADAE recs)

§ AD0258 (Error) - Record key from ADaM ADAE is not traceable to SDTM.AE (extra ADAE recs)

§ AD0367 (Error) - For the same USUBJID, the ADSL.ACTARM != DM.ACTARM

Ø 13 Checks
Ø Need to include DM, AE, EX when validating ADaM datasets packages

Verify Traceability Programmatically
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We need more Programmatic Checks
Check Through Metadata (define-xml) – Check Predecessor – ADaM vs its SDTM Predecessor

Please Take Care of your Metadata, A. Tinazzi; PHUSE EU Connect, 2020

Verify Traceability Programmatically

If an SDTM variable appears in an ADaM dataset, then ALL attributes 
and content must remain the same. ADaM adheres to the principle of 
harmonization known as “same name, same meaning, same values”

Did we change attributes / metadata

Did we change variable content

Does EGDTC exists in EG dataset
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Check Through Metadata (define-xml) – Check Derivations

20

We need more Programmatic Checks …. for example

Complicated to check (Manual Review)

Verify Traceability Programmatically
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We need more Progammatic Checks …. for example
Check Through Data – Check Predecessor – ADaM vs ADSL Predecessor

Verify Traceability Programmatically

Ø Variables Attributes Can be not 

Changed

Ø Variable Content Can be not 

changed à Safety Population 

(SAFFL) can be not “re-defined” in 

each ADaM dataset



Conclusions
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Conclusions

Conclusions

Ø Good ADaM Traceability could avoid misunderstanding and questions 

from the Reviewer

Ø Traceability might facilitate automation of processes

Traceability is the art of making 

complex things simple, clear and 

transparent
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Abstract
Traceability is crucial in all steps of clinical data handling, from data collection to final analysis. For analysis, 

good traceability starts with a clever design of ADaM datasets, where both data and metadata traceability should 

be guaranteed. 

The CDISC ADaM Team should release in 2021 a document where additional examples of traceability will be 

provided; furthermore, the importance of traceability in ADaM in data submission, has been recently highlighted 

by the FDA and PMDA at CDISC EU 2021 (“CDER’s experience with the ADaM traceability assessment and 

common data quality issues”, Jesse Anderson). 

Retaining --SEQ variable from SDTM source dataset is a starting point, together with other techniques 

recommended in the CDISC ADaM IG i.e. keeping original variables (and records) used in the derivation.  

The purpose of this presentation is to re-enforce the importance of traceability in ADaM through some real 

examples; moreover, some programming techniques will be illustrated on how to electronically check that data 

traceability is satisfied, from both SDTM to ADaM and within ADaM i.e. variables copied from ADSL onto other 

ADaM datasets.  

Abstract



Thank you.
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Next Steps

Angelo Tinazzi, Senior Director
Cytel Inc.
Standards, Systems, CDISC Consulting, Statistical Programming
Clinical Research Services
Route de Pré-Bois 20 
C.P 1839, 1215 Geneva, SWITZERLAND
email: angelo.tinazzi@cytel.com

Subscribe to Cytel Blog to receive update on my 
Good Data Submission Doctor Blog Series 
https://www.cytel.com/blog/topic/cdisc

mailto:angelo.tinazzi@cytel.com
https://www.cytel.com/blog/topic/cdisc
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How to be Traceable in ADaM (Summary)

(re)Introducing Traceability

When traceability is successfully implemented, it is possible to identify: 

Ø Information that exists in the submitted SDTM data

Ø Information that is derived or imputed within the ADaM dataset 

Ø The method used to create derived or imputed data 

Ø Information used for analyses, in contrast to information that is not 

used for analyses yet is included to support traceability or future 

analysis 

CDISC ADAM IG 1.2


