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Drug submission data workflow

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

Medical Writing (CSR)



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries



Understanding and Communicating Studies is Difficult

Programming teams
Statisticians

Medical Writers
Medical Experts

Internal Reviewers
Regulatory Authorities

Medical Affairs



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from medical writers



Why is the # of adverse events reported much higher than anticipated?

Inquiry



Why is the # of adverse events reported much higher than anticipated?

Is the definition of treatment-emergent time-frame correctly implemented?

Inquiry

Hypothesis



Why is the # of adverse events reported much higher than anticipated?

Is the definition of treatment-emergent time-frame correctly implemented?

Inquiry

Hypothesis

Root Cause Analysis

Find code Find 
implementation

Find macros Find logs Resolve 
macros …



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from yourself



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from other programmers



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from statisticians



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from medical experts



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries by internal reviews



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from regulators



Drug submission data workflow

Data Collection

Data Management

Stat Programming / 
Statisticians

Medical Writing

Data Collection

Data Management (queries, data quality)

Analysis and Reporting (SDTM, ADaM, TFL)

FSFV

Dry Run 
#1

Dry Run 
#2

LSLV

Soft lock DBL

Pre
Final

Final/
CSR

EDC 
launch

Snaps
hot

Snaps
hot

Medical Writing (CSR)

Ongoing queries to stats teams

Data 
quality 
issues

2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD

EDC

Lab Data

…

Protocol

SPA

Specification

Ongoing 
FDA 

Inquiries

Inquiries from medical affairs



Inquiry Response Cycle

Inquiry Hypothesis Root Cause Analysis

Find code Find 
implementation

Understand 
Macros

Find logsFind Macros

Root Cause

Communicate

Understand Formulate

Fix



Inquiry Response Cycle

Inquiry Hypothesis Root Cause Analysis

Find code Find 
implementation

Understand 
Macros Root Cause

Communicate

Understand Formulate

Fix

Find logsFind Macros



…Inquiries

Hypotheses … … …

Root Cause Analysis … … … …

…

… … …

… … … …

…
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… … …

Not just one question…



Communicating and Understanding Studies is Difficult



Quality is less than what can be achieved

• Immense workload
• Deadline pressure
• Low value work

Programmers

• Slow review and inquiry-response 
cycles

• Slow iterations
• Little explorative work

• Difficult to understand studies
• Slow review and inquiry-response 

cycles

RegulatorsSponsors



Build, Validate and Submit Clinical Trial Analyses
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Full study traceability

adef

tmp1 tmp2

data adef;
...

run;

data tmp1;
set adef;
...;

run;

data tmp2;
set adef;
...;

run;



Macro resolution

data adef;
...

run;

%cfb(indata=adef, outdata=adef);

data adef;
set adef;
...

run;

adef

adef

%cfb



Macro resolution

data adef;
...

run;

data base1 base2;
set adef;
...

run;

data adef;
merge adef base2;
by usubjid visitnum;
...

run;

data adef;
merge base1 adef;
by usubjid;
...

run;

...

adef

adef

base1 base2

adef

adef



Derivation

adsl

adam.adsl

adsl.sas xp.sas

...

xp

sdtm.xp

...

...

adef

adam.adef

adef.sas

...

...

...

data adam.adsl;
set adsl;
...

run;

... 

... 

... 

data sdtm.xp;
set adsl;
...

run;

...

...

...

data adam.adef;
set adef;
by usubjid visitnum;
...

run;



Overview Graph of a Study



Full Data Dependency Graph of a Study



Focus on upstream dependencies and downstream outputs



Inspect original Logs



See original and macros resolved



Dataset derivations across programs



Understand derivations across the study



Building custom AI co-pilots

Study 1 Study 2

Study …Study 3

Indication-specific
Analyses & Traceability

Prompting

Fine tuning

Outputs

Traceability 
aware

Validation check

AI Model

Training
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Explain derivations using Verisian AI co-pilots

1. The code performs a merge 
operation to combine data from 
various sources (ADDTE, ADEF, 
ADAE, LSTEX) based on the 
USUBJID variable.

2. The code assigns and retains 
parameter values for the "Time to 
first pain relief (days)" with a 
standard code "TTPNRELF".

3. The code classifies events (chg > 
0 or <chg <0) based on therapy 
start (trtp, trtpn, srcvar, srcdom), 
assessment start date (astdt), 
assessment end date (adt), and 
therapy end date (trtedt).



Explain and Communicate

Inquiry Obtain Traceability and Context

Find code Find 
implementation

Understand 
Macros

Find logsFind Macros

UnderstandUnderstand Communicate

Verisian AI co-pilots



Answer Inquiries with Verisian AI co-pilots

Inquiry:

How is the treatment-emergent time frame defined? Provide relevant 
code snippets.



Faster developing, debugging, and inquiry responseProgrammers

Faster iterations, greater submission quality and confidence, 
faster time-to-marketSponsors

Faster and easier reviewRegulators



Inquiry Response one example of Traceability in Action

But there are many other processes in which 

Traceability paired with AI 

can introduce a paradigm shift



Based on Traceability, Empowered by AI

Builder

Validator

Submitter

Ensure optimal quality with automated quality control

Build studies faster and at higher quality

Submit transparently with quality and confidence



Clinical Trial Analyses using Verisian

Raw SDTM ADaM TLFs

Faster and better build

Automated Quality Control Submit in confidence with full 
transparency

Submission Review


