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Agenda

• Introduction

• Challenges and opportunities

• In-house approach and examples

• Key Takeaways
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Introduction
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Introduction

Why SEND matters

• Standardized data format​

• Accelerated regulatory review​

• Improved data quality and automation​

• Future scalability and integration​
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Challenges and opportunities
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Challenges

Why data engineering is essential

• Manual step-outs are time consuming

• Operational bottlenecks​

• Need for automation​
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Benefits of data engineering
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ETL process for nonclinical data 

Data engineering approach
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In-house approach
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In-house approach
Data engineering approach (ETL Principle)

LIMS- Laboratory Information Management System
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Examples

Suite of R shiny dashboards

• Domain mapping dashboard: SE generation

• Missing data handling dashboard: EDITCSV

• Automated creation of Nonclinical Study 
Data Reviewer’s Guide (NSDRG) document
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SE Generation Dashboard
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Subject elements (SE) domain

• Describes the planned phases or segments 
of a study for each subject. Example:
For a toxicology study, SE might show:

- Element 1: Dosing for 28 days

- Element 2: Recovery for 14 days

• This helps reviewers understand what 
happened and when for each subject
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S E  D O M A I N
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Subject elements (SE) domain

S E  D O M A I N
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SE generation shiny application: Workflow
S E  D O M A I N

Domains
• DM → Demographics
• TA → Trial Arms
• SE → Subject Elements
• EX → Exposure
• TS → Trial Summary
• DS → Disposition
• BW → Body Weight
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SE generation shiny application: UI

S E  D O M A I N
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SE generation shiny application: Output

S E  D O M A I N
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Impact

SE Dashboard

• Makes life easy, especially for the 
complex study design (multi-phase, 
cross-over, large subject count)

• Complete task  ~10sec (​Efficiency gain: 
~98.3%)
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S E  D O M A I N
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EDITCSV Dashboard

Comprehensive Data Transformation Engine for SEND Domains
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EDITCSV Dashboard

This application streamlines SEND data 
preparation by performing complex data 
transformations, validations, and 
automated data completion, across 
multiple domains.
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EDITCSV shiny application

E D I T C S V

Core capabilities
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Case study1: Real-time timepoint 

edit feature
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Case study1: Real-time timepoint edit feature

TPT/TPTNUM/ELTM triplet = Foundation of time-point accuracy

TPT

ELTMTPTNUM

TPT TPTNUM
ELTM

(ISO 8601)
Meaning

Pre-dose 1 -PT8H
8 hours before 

dosing

0 hour 2 PT0M At dosing reference

6 hour 3 PT6H 6 hours after dosing

Week 4 4 PT672H
4 weeks post-dose 

(4×7×24=672 hr)
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Case study1: Real-time timepoint edit feature (CL domain)
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Case study1: Real-time timepoint edit feature

Output

Edited domain file

log file
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Case Study 2: Populating the 

Unscheduled Flag using EDITCSV
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E D I T C S V
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Examples of --USCHFL

Domain NOMLBL Description --USCHFL

CL Week 4 Observation per protocol N

CL Unscheduled Extra observation due to 

abnormal event
Y

VS Pre-dose Measured at planned timepoint N

VS (blank) Ad hoc measurement Y
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Case Study 2: Populating the Unscheduled Flag using EDITCSV

USUBJID CLTESTCD CLNOMLBL CLUSCHFL SCHEDULE

SUBJ-001 HGB Visit 2 S

SUBJ-001 HGB Unscheduled S

SUBJ-002 HGB UNSCHEDULED

SUBJ-003 WBC Visit 5 (unsch) NA

USUBJID CLTESTCD CLNOMLBL CLUSCHFL SCHEDULE

SUBJ-001 HGB Visit 2 S

SUBJ-001 HGB Unscheduled Y U

SUBJ-002 HGB UNSCHEDULED Y U

SUBJ-003 WBC Visit 5 (Unsch) Y U

Before

After
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Impact
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E D I T C S V

EDITCSV Dashboard

- Automate for speed and accuracy: 
From ~35-40 minutes to 10 seconds 
with guaranteed SEND compliance
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Key Takeaways
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Key Takeaways

Transformative Leap: Modular R Shiny dashboards automate and modernize SEND
dataset generation.

Efficiency Gains: Processing time drops from minutes to seconds for scalable
performance.

Compliance & Traceability: Tools like SE Domain Generator and EDITCSV ensure CDISC
SEND compliance with full audit trails.

Strategic Impact: Delivers a repeatable, auditable, rapid workflow that accelerates
drug development.
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