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+ Brief introduction to SDTM mapping process (for those not familiar with this)

+ General pain point for SDTM mapping – Non Standard Data Adds Complexity

+ Specific pain point for SDTM mapping – Data Complexity Increases Risk of Data Loss

+ Solution for pain point – A tool for quickly/easily identifying “at risk” data

+ Tool validation and testing

+ Discussion of results

+ Future directions

Agenda
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• The main output from a clinical trial is data. 

• Data must be analysed and submitted to regulatory authorities 
(e.g., FDA) to get approval for a therapeutic. 

• Raw data is collected from a variety of sources
- Forms filled out by doctors describing effect of the therapeutic on 

a patient (Case report form (CRF)). 
- Forms filled out by patients (Patient reported outcomes (ePRO)). 
- Other sources (laboratory tests, wearable devices etc.). 

• Raw data must be “standardized/converted/mapped” to produce 
SDTM data.

• SDTM data is then analysed to produce ADaM data, tables, 
listings and figures. 

• SDTM data, ADaM data, tables, figures and listings are submitted 
to regulatory authorities. Raw data is not submitted. 

What is Standard Data Tabulation Model (SDTM)

SUBMIT
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Pain point with SDTM mapping 
process – Non Standard Data Adds 
Complexity!
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Some sources of non-standard data:

- Free text fields

- Dynamic page generation

- Complex vendor data (e.g., eCOA, central labs, biomarkers, wearables)

- Trial design (multi-phase, complex efficacy, dose escalation etc.)

General Pain Point – Non Standard Data Adds Complexity!
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- Misinterpretation of SDTM rules (Microsoft Word - PharmaSUG2020_Paper#329_OvercomingPitfallsOfDS.docx 
(lexjansen.com))

- Incorrect implementation of SDTM rules (SDTM Validation Tool (lexjansen.com))

- Raw data that does not easily "fit" SDTM (https://www.lexjansen.com/phuse/2010/cd/CD02.pdf)

- Failure to map “all collected” data.

Risks to Data Integrity Arising from SDTM Mapping Process

https://www.lexjansen.com/pharmasug/2020/DS/PharmaSUG-2020-DS-329.pdf
https://www.lexjansen.com/phuse/2019/dh/DH02.pdf
https://www.lexjansen.com/phuse/2010/cd/CD02.pdf
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Pain point with SDTM mapping 
process – Data Complexity 
Increases Risk of Data Loss!



IQVIA Template (V2.1.0)

7

• Risk of data loss is partially addressed by aCRF process (FDA - Study Data Technical Conformance Guide):

• At IQVIA we have custom Data Lineage and Export Comparison (DLEC) tool for automatic identification of changes in 
datasets (new variables, datasets, changes to variable data types etc.) which complements the aCRF tool.

Pain Point – Data Complexity Increases Risk of Data Loss!

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj8n9nq-dX6AhV6TUEAHRCTA6EQFnoECAsQAQ&url=https%3A%2F%2Fwww.fda.gov%2Fmedia%2F88173%2Fdownload&usg=AOvVaw3Q0Xdsnyo5R5XZg7nph5M4
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The aCRF process mitigates risk of  MISSING COLUMNS of raw data but what about MISSING ROWS/VALUES! 

Question: How could rows/values be lost?

Pain Point – Data Complexity Increases Risk of Data Loss!

RAW SDTM RAW

SDTM

RAW SDTM

RAW
SDTM

DATA CUT 1

DATA CUT 2

Answers: 
- SDTM mapping is not always simple! 
- Dataset complexity grows with time!
- Data complexities can be rare – associated 

with a small number of patients/visits.
- Rare data complexities can be easily 

overlooked.

Extra data rows for 
some patients
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Pain Point – Data Complexity Increases Risk of Data Loss!

RAW
SDTM

RAW
SDTM

DATA CUT 1

DATA CUT 2

The aCRF process mitigates risk of  MISSING COLUMNS of raw data but what about MISSING ROWS/VALUES! 

Question: How could rows/values be lost?

Answers: 
- SDTM mapping is not always simple! 
- Dataset complexity grows with time!
- Data complexities can be rare – associated 

with a small number of patients/visits.
- Rare data complexities can be easily 

overlooked.

Transposition

RAW SDTM RAW

SDTM
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Questions:

• How common is loss of data rows/values during SDTM mapping?

• Not much information in literature.

• Anecdotally – does happen, is picked up during the QC process and leads to rework.

• How is this risk mitigated?

• Pinnacle 21? – No

• Risk based monitoring software (e.g. Cluepoints)? – No

• Carefull planning and creation of mapping programs using dual programming with comprehensive review by 
senior employees – Yes!

Pain Point – Data Complexity Increases Risk of Data Loss!

• What do programmers/reviewers need to prevent loss of rows/values?

• Expertise

• Time

(Experience to know what type of raw data is at risk)

(Required to investigate raw data and create programmatic solutions)
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“We should all invest time in improving 
and reassessing our quality processes” 

– Leo Valmas
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Data Investigator Macro

• Reduces time and expertise required to identify “complexities” in data 

• Allows user to quickly count rows and list values associated with patients, visits, tests, dates etc.

Solution for Reducing Risks Associated with Complex Data

Your raw dataset
A list of variables for subcategorising your 
quantification/description of the data

A list of values you can 
use to restrict the dataChoose to count (quantify) 
or list (describe) your dataDecide how the 
output is orderedChoose to quantify/describe unique 
values or all values of data

The macro packaged in 
an include statement
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Can the tool be used to help a reviewer find rare complexities in the data that might be missed during the SDTM mapping 
process?

• 3 studies at development stage:
- First draft SDTM data
- Fully dual programmed

Validation of the Data Investigator Macro
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Can the tool be used to help a reviewer find rare complexities in the data that might be missed during the SDTM mapping 
process?

• 3 studies at development stage:
- First draft SDTM data
- Fully dual programmed

• Concentrated on efficacy and ePRO data because:

- Data structures are complex (for example tumor progression datasets and dynamic questionnaires)

- Data collection process can be novel (ePRO using dynamic questionnaires on tablet computers)

- Data is unfamiliar (efficacy and ePRO - can be very specific to the study)

Validation of the Data Investigator Macro
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• Data Investigator Macro helped identify unexpected complex data in the datasets reviewed.

• Review of complex data revealed the potential for SDTM mapping issues in the datasets reviewed and facilitated its 
correction.

• Amount of “at risk” data identified was very low (< 1 % of total data). One of the core tenets of Good Clinical Practice 
requires us to ensure integrity of the data and validity of analyses.

• The tool empowers reviewers to increase the depth and quality of the review process without increasing the time 
required to do so.

Discussion
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• SDTM mapping processes:
» Integrate Data Investigator Macro at all steps:

§ SDTM specification writing

§ Programming

§ Review.

• Risk Based Validation of SDTM mapping:
» Alternative approach to validation. 

» Allows for more appropriate validation methods depending on the risk profile/complexity.
» Data Investigator Macro could form part of a suite of tools.

• Future development:
» Create a web based GUI to match other IQVIA tools.

» Extend functionality of the tool to facilitate programmatic comparison of datasets (Raw and SDTM) – DATA 
COMPARATOOL

Future directions
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• If so please contact:
- John Monaghan (John.Monaghan@IQVIA.com)

Any Questions?

mailto:John.Monaghan@IQVIA.com
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• Programming approach
- Include statement used to call macro instead of traditional 

macro call approach due to technical limitations of Proc 
IML submit statement (can’t be wrapped in a macro).

- Proc IML used to create lists from parameters VARIABLES 
and VALUES.

- Proc IML and SAS datasets used to dynamically construct 
the following macrovariables:

&SQL_distinct

&list_of_variables
&from_table
&where_statement
&var_list_del_by_str;
&ordered_by_count

Appendix slide 1 – Programming approach
- Proc SQL used to pull macrovariables into a single 

dynamic query which produces the output


