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BACKGROUND KEY FEATURES RESULTS
g . . . : 15+ SDTM Domains Supported
* Manual validation requires 4-6 hours per study with programming expertise.

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

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

« Current challenges: inconsistency, limited coverage (20-30 checks), network latency.
* Need for automated, comprehensive, user-friendly validation solution. Checks per study 20-30 100+ 300% increase

0 BJ ECTIVE Intelligent Data Review Manual errors >10 <1 SR IGIIIELLL

» Separate tabs for each dataset « Pass/Fail status cards * Subject-level filtering across domains.
Develop a desktop application to automate SDTM quality checks across 15+ domains with interactive * Integrated specs viewer (no Excel required) « Real-time data preview without opening SAS application.
visualization, eliminating validation programming requirements for end users.

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
M ETH O DS 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).

Technology Stack:

» Advanced Filtering and Subject-level Navigation
* Python 3.13 with PyQt6 desktop framework. ADO PTlON & |MPACT

» Dash/Plotly for interactive data visualization.
» Pandas/NumPy for data processing. VALI DAT'ON CH ECKS (1 30"‘) » Deployment: Across organization, validating most of the studies.

» Pyreadstat for SAS dataset integration. CDISC Compliance (30+) Date Validation (20+) » User satisfaction: 95%.
- Required variables . 1SO 8601 format  Quality metrics: Significant reduction in audit findings, noticeable decrease reduction in regulatory questions.
Implementation: - Variable types & lengths « Partial date handling « Early detection: 75% of issues identified before database lock.
» 130+ pre-written automated quality checks across 15+ SDTM domains. « Controlled terminology - Date sequence logic » Cost savings: Significant annual reduction (varies by organization).
« Four category checks: CDISC compliance, data consistency, * Domain structure » Study day calculations
data validation and SDTM Mapping specification checks.
- Two-stage navigation architecture for network optimization. Data Consistency (40+) Visual Summaries (10+)
+ AG Grid tables with advanced filtering capabilities. * Subject-level consistency « Outlier detection
» Cross-domain validation - Distribution analysis

* Referential integrity CONCLUSIONS

» Desktop application (standalone executable).  Reference range checks

* Web server deployment (subscription-based).

: : . Successfully automated SDTM validation with 95% time reduction
- Scheduled batch processing for daily validation. PERFORMANCE OPTIMIZATION Eliminated programming requirement enabling broader user adoption

 CI/CD pipeline integration. . _ _ . _ o
Desktop architecture with multiple deployment options provides flexibility

SDTM Quality Checks Challenge: Network Folder Scanning Two-stage navigation pattern solved network latency challenge
Select Project Select Study Choose Analysis Folder Choose Version Initial |mp|ementat|on The System was Checklng an extremely Iarge number Of folderS, which caused |ong Ioadlng times. Demonstrated Slgnlflcant ImprOVGmentS |n effIClenCy, quallty, and CO”S'Stency
Solution: Two-stage dropdown with LRU caching

« Stage 1: Top-level folders only (~20 items)
 Stage 2: Conditional deep scan of selected path

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

FUTURE DIRECTIONS

SDTM Quality Checks

Machine learning integration for anomaly detection
cdisc cdisc001 primary_analysis versionl . . . .
PDF report generation with executive summaries
=) SDTM Ouality Checks Real-time validation during data entry
1T 11111 Cloud deployment for remote access
Customizable check configuration GUI
Full Summary Table AE - Full Dataset
This check looks for DM entries where ARM is not equal to ACTARM Fail 12 patient(s) where ARM is not equal to ACTARM DM . L: " : : - B B B — :
Check for death information consistency across DM, DS, and AE Pass AE, DS, DM ul "uf“ *L:f
Check for missing or suspicious age values in DM, Checking age <18 and >=30, if study allow, Pass DM . E: “a T‘L
ignare this check . \c.-. m; 4L
Check for consistency in informed consent dates between RFICDTC and DSSTDTC Pass DM, DS ;: “:7 1’
Check for duplicate USUBJID in DM Pass DM E 01- \:GT u:'
Check for duplicate USUBJID in DM Pass DM |:| L”
Check for patients with COVID-19 AE indicating drug withdrawn but no Treatment Discon form Check not run, did not detect COVID-19 preferred terms in AEDECOD, AEDS . - .
indicating AE - p— awm e - 1. CDISC Study Data Tabulation Model (SDTM) Implementation Guide v3.4, 2022
AE enties where AEACNOTH = MULTIPLE and AEACNOTT or AEACNOT2 s NA Mising columns in AE: AEACNOTH, AEACNOT', AEACNOT2 " e e S A e o e COVID 2 e ATDECOD e 2. https://pharmaverse.github.io/sdtmchecks/articles/sdtmchecks.html
e e e e e Mising colurmns in AE AEACNOTH e 05 o e T . ., - 3. Roche, R. (2026). Pyreadstat: Python interface to the ReadStat C library. Available at https://github.com/Roche/pyreadstat
e i AE —— gt sy ol 8 o B anos 4. Plotly Technologies Inc. (2026). Dash User Guide & Documentation. Available at https://dash.plotly.com/
S . S e 5. CDISC (Clinical Data Interchange Standards Consortium). SDTM—ADaM Pilot Project: Updated Pilot Submission Package (CDISCPILOT01) — SDTM
=] seman % < mmtae s S - ““"‘Eﬁm“‘““ Aa.00.00 Tabulations. Available at:https://github.com/cdisc-org/sdtm-adam-pilot-project/tree/master/updated-pilot-submission-
- e | e package/900172/m5/datasets/cdiscpilot01/tabulations/sdtm
= - e e e
SDTM Ouality Cheeks S . -

Details for Check for non-fatal AE entries with inconsistent AEENDTC and AEOUT

0170110 HLT_0148 CHECK w Message v Notes v Datasets ¥ USuUBJID Y AETERM ¥ AESTDTC ¥ AEENDTC ¥ AEOUT ¥
Check for non-fatal AE e.. Fail 250 non-fatal AE(s) with ... AE 01-701-1239 UPPER RESPIRATORY TR... 2014-02-20 2014-03-12 NOT RECOVERED/NOT R...
Check for non-fatal AE e.. Fail 250 non-fatal AE(s) with ... AE 01-701-1275 COUGH 2014-03-12 2014-03-27 NOT RECOVERED/NOT R...
Check for non-fatal AE e.. Fail 250 non-fatal AE(s) with ... AE 01-701-1275 ERYTHEMA 2014-02-24 2014-06-12 NOT RECOVERED/NOT R...
Check for non-fatal AE e.. Fail 250 non-fatal AE(s) with ... AE 01-701-1275 NASAL CONGESTION 2014-03-12 2014-03-27 NOT RECOVERED/NOT R...
Check for non-fatal AE e.. Fail 250 non-fatal AE(s) with ... AE 01-701-1275 NAUSEA 2014-02-13 2014-06-03 NOT RECOVERED/NOT R...
Check foi Fail 250 non-fatal AE(s) with AE 01-701-1275 PAROSMIA 2014-02-24 2014-06-03 NOT RECOVERED/NOT R. —
Check foi Fail 250 non-fatal AE(s) with AE 01-701-1275 PRURITUS 2014-02-24 2014-06-12 NOTRECOVERED/NOT R.. e Y e T e T e Y e T e Y e Y e T MY Meew T e T e T - ST e T e T e T e T e T e T e e
Check for non-fatal AE e Fail 250 non-fatal AE(s) with AE 01-701-1275 SALIVARY HYPERSECRETI 2014-02-24 2014-06-03 NOT RECOVERED/NOT R.

AE - Full Dataset

sTuoviD ¥ DomaIN ¥ usueiD v aeseq ¥ aEseiD ¥ AETERM LT v AEUTCD ¥ aEDECOD v aepTeD v T ¥ aAEMICD ¥ AEMST ¥ AEMLGTCD AEsoce Details for Cheek for duplicated AE entries
AE 617 HLGT_ 0152
AE 2 T.0317 LGT 0338 CHECK v Message v Notes v Datasets v USUBJID v AETERM v AEDECOD v AESTDTC v AEENDTC v AESEV v
AE 2 0148 LGT 0588
Check for duplicated AE ... Fail There is 114 with duplica... AE 01-701-1023 ERYTHEMA ERYTHEMA 2012-08-07 2012-08-30 MILD
AE 3 : 15 LGT_0086 - - —
m : Z e TR Check for duplicated AE ... Fail There is 114 with duplica... AE 01-701-1023 ERYTHEMA ERYTHEMA 2012-08-07 2012-08-30 MILD
AE £ 84 LGT_018; Check for duplicated AE Fail There is 114 with duplica AE 01-701-1047 HIATUS HERNIA HIATUS HERNIA 2013-02-12 2013-02-12 MODERATE
AE £08 HLT 0284 HLGT_ 019
Check for duplicated AE Fail There is 114 with duplica AE 01-701-1047 HIATUS HERNIA HIATUS HERNIA 2013-02-12 2013-02-12 MODERATE
AE 04 LGT 0152
AE E05 LGT 0338 Check for duplicated AE Fail There is 114 with duplica AE 01-701-1111 ERYTHEMA ERYTHEMA 2012-09-02 2012-09-07 MILD N
A G703 -
£ ! e S Check for duplicated AE Fail There is 114 with duplica AE 01-701-1111 ERYTHEMA ERYTHEMA 2012-09-02 2012-09-07 MILD
AE 2 £07 LGT 0181
. . . eck for duplicated AE ... Fail There is 114 with duplica... AE 01-701-1111 PRURITUS PRURITUS 2012-09-02 2012-09-07 MILD
Al 4 09 LGT_C
AE E05 T veck for duplicated AE .. Fail There is 114 with duplica... AE 01-701-1111 PRURITUS PRURITUS 2012-09-02 2012-09-07 MILD
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