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BACKGROUND

• SDTM (Study Data Tabulation Model) is the CDISC standard for regulatory submissions.

• Manual validation requires 4-6 hours per study with programming expertise.

• Current challenges: inconsistency, limited coverage (20-30 checks), network latency.

• Need for automated, comprehensive, user-friendly validation solution.

OBJECTIVE

Develop a desktop application to automate SDTM quality checks across 15+ domains with interactive 

visualization, eliminating validation programming requirements for end users.

METHODS

Technology Stack:

• Python 3.13 with PyQt6 desktop framework.

• Dash/Plotly for interactive data visualization.

• Pandas/NumPy for data processing.

• Pyreadstat for SAS dataset integration.

Implementation:

• 130+ pre-written automated quality checks across 15+ SDTM domains.

• Four category checks: CDISC compliance, data consistency,

data validation and SDTM Mapping specification checks.

• Two-stage navigation architecture for network optimization.

• AG Grid tables with advanced filtering capabilities.

Deployment Options:

• Desktop application (standalone executable).

• Web server deployment (subscription-based).

• Scheduled batch processing for daily validation.

• CI/CD pipeline integration.
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KEY FEATURES

15+ SDTM Domains Supported

DM, AE, CM, VS, LB, LC, EG, EX, DS, SE, MH, PR, QS, TU, TR, RS, SC, SV with domain-specific validation rules.

Intelligent Data Review

• Separate tabs for each dataset • Pass/Fail status cards • Subject-level filtering across domains.

• Integrated specs viewer (no Excel required) • Real-time data preview without opening SAS application.

Advanced Filtering & Export

• Multiple filter conditions • Auto-filter failed checks • Cross-domain trend analysis.

• Excel export with conditional formatting • Color-coded results (Pass/Fail/Warning).

• Advanced Filtering and Subject-level Navigation

VALIDATION CHECKS (130+)
CDISC Compliance (30+)

• Required variables

• Variable types & lengths

• Controlled terminology

• Domain structure

Data Consistency (40+)

• Subject-level consistency

• Cross-domain validation

• Duplicate record detection

• Referential integrity

Date Validation (20+)

• ISO 8601 format

• Partial date handling

• Date sequence logic

• Study day calculations

 Visual Summaries (10+)

• Outlier detection

• Distribution analysis

• Missing data patterns

• Reference range checks

PERFORMANCE OPTIMIZATION

Challenge: Network Folder Scanning

Initial implementation: The system was checking an extremely large number of folders, which caused long loading times.

Solution: Two-stage dropdown with LRU caching

• Stage 1: Top-level folders only (~20 items)

• Stage 2: Conditional deep scan of selected path

Results: 94-98% faster initial load (<2 sec), 99.9% faster re-selection (<100 ms)

INSERT SCREENSHOT HERE:

Application interface showing

• Pass/Fail status cards

• Dataset tabs

• Filtered data grid

RESULTS

Metric Before After Impact

Time per study 4-6 hours 30 minutes 95% reduction

Checks per study 20-30 100+ 300% increase

Manual errors 5-10 <1 99% elimination

Studies per week 5-7 30+ 400% increase

Network load time 30-120 sec <2 sec 94-98% faster

User training time 2-3 weeks 30 minutes 90% reduction

ADOPTION & IMPACT

• Deployment: Across organization, validating most of the studies.

• User satisfaction: 95%.

• Quality metrics: Significant reduction in audit findings, noticeable decrease reduction in regulatory questions.

• Early detection: 75% of issues identified before database lock.

• Cost savings: Significant annual reduction (varies by organization).

CONCLUSIONS

Successfully automated SDTM validation with 95% time reduction

Eliminated programming requirement enabling broader user adoption

Desktop architecture with multiple deployment options provides flexibility

Two-stage navigation pattern solved network latency challenge

Demonstrated significant improvements in efficiency, quality, and consistency

FUTURE DIRECTIONS

Machine learning integration for anomaly detection

PDF report generation with executive summaries

Real-time validation during data entry

Cloud deployment for remote access

Customizable check configuration GUI
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