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❑ Statistical Programming Director – Better Manage Timelines

➢Project Management, Time, Budget, Compliance, Metadata

❑ Statistical Programmer – Better Manage Submission Process

➢ SDTMs / ADaMs / Define.xml, SDRG / ADRG, Mapping, Specifications 

❑ Translational Scientist – Better Understand Safety Data Issues

➢ EDC / Biomarker Raw Staging and Data Processing, Ingestion, Curation, Harmonization

❑ Statistician – Better Explore and Understand Study Conclusions

➢ Analysis, Views, Ad-hoc, Tables, Listings and Figures, SAP, Data Meaning / Exploration, TLFs

What is Your SDTM Curation and Automation Role and Goals?



Leverage a Unified Data Model (UDM) to 
Streamline Pathways to SDTM and ADaM Standards

GUI Metadata Mapping

CDISC Standards

SAS Programming

> Search and Query Interactive Database

> Ingest, Catalog, Index and Link All Data

UDM 

Paradigm Shift 

o Post CDISC Standards and Experience
o Non-Linear Accretive Processing
o Integrated CDISC Compliance

Xbiom with Unified Data Model (UDM)

o Low-Code User Interface
o Six Step Visualization Process

Unified Data Model (UDM) Design

o Reusability and Repeatability
o Direct to Review and Analysis
o Monitoring and Accretive  Resolution of Data Issues

SDTM Generation

o SDTM IG Specifications, CDISC 360’s Mission
o Metadata Repository, Auto-Mapping and User Confirmation
o Continuous Learning Process



Data Curation is the 
Repetitive Process to 

Optimize Data and 
Metadata to ensure 

Valuable use of Data.



CDISC 360
MISSION:

SDTM 
Design

And Automation



End-to-End Clinical Study MetaData-Driven Process and 
Intelligence CDISC and Submission Flow

Raw Data, Metadata, Xbiom Tool CDISC / Analysis QADocumentation



EDC
Site Data

Biometric
Curation

SDTM
Generation

ADSL BDS OCCDS TFLs

SAP

ADaM

SAS/R Scripts

EDC Errors

Xbiom – Accretive, Continuous Build of a Unified Data Model of the Trial PLUS Metadata

Bio-

Samples

Biomarker
Assays

Translational
Analysis

Additional
Specialty

Biomarker Assays UDM=SDTM

Metadata

Derived

Metadata

Analysis Ready Metadata = Data Service Layer

Paradigm Shift: Non-Linear Accretive Processing 

From Sequential Processing of Files to Create SDTMs & ADaM for TLFs

To A Single Accretive, Curated Unified Data Model - Select Cohorts, Analyze Data to SAP, 

and Automatically Generate SDTM, ADaM for Submission



Curated & Harmonized Data in UDM

Raw Data as Collected

Calculated / derived data and trends extracted on subject data & cohorts
(Statistical algorithms & ML trained models)

Longitudinal integration of data for samples, patient on 
visit timelines

Analysis ready datasets

Medical Annotations and inferences generate by research users

DSL (Data Service Layer)

Search and Query Engine –
stratified cohorts

Data Exploitation

IGO’s & TFL - Publishing

AI & ML Deep Analysis Model

Statistical Computing 
Environment (SCE)

DATA

INFORMATION &
DERIVED METADATA

KNOWLEDGE

INGISHTS 
DECISIONS

UDM=SDTM

Cohort Search

Cohort Analysis

Curation, Xform

Unified Data Model (UDM) with 
Data Service Layer
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Regulatory:
Clinical

Regulatory:
Nonclinical

Insights:
Nonclinical

Insights:
Clinical & 
Biomarker

Smart 
Transformation

eData Validator
(SDTM, ADaM, 

Define.xml, SEND

Xbiom built on 
Metadata and 

Ontology 
Platform

Xbiom is a one-stop SCE platform designed for integrating Study Data and Submission Packages

Speed to reliable, analyzable, 
and submittable data

CAPABILITY R&D BUSINESS VALUE

Search, define, and analyze 
stratified cohorts

Longitudinally integrated 
subject and patient data

Rapidly generate TFLs for 
publication and collaboration

Insights for Translational 
Research in Monitoring Ongoing 

Studies / Trials

Data Curation, Transformation, 
Harmonization, Quality, and 

Ingestion

Regulatory Data 
Standardization, Submission 

Planning and Preparation

Xbiom:  Low-Code User Interface and Visualization Tool



UDM – Unified Data Model for Disparate Data

Study

All findings related to a 
Subject – Tests, observations, 

time-stamps

Includes:
Clinical Observations

Health History

Body Weight, Food 
consumption

Interventions and actual 
exposure with timing,

Events 

Necropsy – Organ Macroscopy

Cohorts / RWD

In-Vivo 
Trial / Study

Cell Lines

Trial Summary

Trial Design

EX Exposure

TE Trial Elements

TA Trial Arms

TX Trial Sets or Cohorts

DM Demography

Subject
Human or 

Animal

Findings*

Bio-Samples
Blood, Serum, Plasma, 
Urine, Tissues, Organs

Samples

In-Vitro

Ex-Vivo

Qualitative:
Histopathology

Biopsies

Quantitative: Serum 
and Urine Bio-
chemistry, Lab

Omics – Gene, Proteomics, 
Transcriptomics, Metabolomics, 
FACS, Flow Cytometry, ADA, IHC, 

Findings*

Assay 
Protocol

Findings*

Assay 
Protocol

Findings*
* Findings are held in a common storage model with Observation/Testname, date-Time stamp, Units and other attributes 

Unified Data Model: Reusability and Repeatability, Direct to Review & Analysis, Monitor and Accretive Resolution 
of Data Issues 



CDISC Metadata and Rules
[Standards, Versions, Data Exchange]

Metadata-Driven Process & Intelligence
[Global, Study Level, Raw Data (EDC,PK), Data 

Meaningful, Machine Readable]

Replication and Automation
[Metadata and Data, Mapping and 
Transformation, Code Generation] E

V
O
L
U
T
I
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SDTM Automation By 
Reusability and 

Repeatability

CDISC 360: Seeks to demonstrate 
how standards enable metadata-
driven end-to-end automation. 



SDTM: Automapping and User Confirmation, 
Metadata Repository and Continuous Learning Process

EDC
Site Data

Biomarker 
Data

(Specialty Labs)

Asynch Periodic 

Scrape 

(Translational)

Periodic Scrape

Planned Data 

Lockout

Xbiom™

UDM
Unified 

Representati

on of ALL 

Patient Data

Automated 

Curation

Longitudinally 

Integrated Data 

Available for 

Decisions

1 

Day

SAP

Statistical 

Analysis Plan

UDM->SDTM 

Generator
(with Define.XML, Trial 

Design Domains)

Custom ADaM 
(ADSL, BDS, OCCDS) 
Generator for SAP 

Analysis)

TFLs

For SDTM 

and ADaM 

Generation

Biometrics & Bio-Statistics Analysis 

(SCE)



Machine Learning and Data Transformation Work Flow



SDTM Curation Enables Monitoring and
Accretive Resolution of Data Issues

Clinical Data Issues

▪ Missing Data Values

▪ Invalid Dates and Data Values

▪ Character / Numeric Variable 

Type Conversion

▪ Zero Records

Study Protocol Data Issues

▪ Standardized Terms – no loss of data or context

▪ Lab Data – identify duplicate records, missing values, invalid units, etc.

▪ Primary Endpoints – correctly derived

▪ Survival Analysis – subgroup analysis

▪ Safety – maximum patients and events

▪ Deaths – maximum patients

▪ Related Adverse Events – minimum patients and events

▪ Protocol Compliance – visit in visit window range 



Direct to Review Cohorts and BiosamplesXbiom Platform 
Screenshots

Create Patient Cohort Query Across Any Domain Variables, Ex. CHOLFLG
• Subject Population: TRT01A=‘Drug A’, SAFFL=‘Y’
• Safety Population: AEREL=‘Y’, AESER=‘Y’
• Efficacy Population: PARAMCD=‘CHOL’, VISIT=’12 WEEK’, PCHG=-30 

Data and Visual Cohort Review and TLFs
• Cohort, Subject, Multiple-Endpoints, Summary, Statistics, Cross-Reference, Comparisons, Safety Vitals, Efficacy Vitals, Demographics

Six Levels to Create 
Cohorts Variables

Useful for grouping 
or subsetting TLFs

User Defined Temperature Range



DataViewer Panel to create Tables for ‘End-in-Mind’
Xbiom Platform 

Screenshots

Scientists and 
Statisticians can 

select from a variety 
of pre-defined Table 
Templates across all 

Domains to 
automatically create 

TLFs

Drill Down from Summary to Details

Sponsor can Export ADaM
Specifications and TLF R programs 

for Traceability



Auto-Mapping and Continuous Learning Process

CDISC 360: Apply the 80/20 rule to ensure
the Project automates 80% of the end-
to-end metadata and data processing
needed to generate study artifacts
suitable for a regulatory submission.

Overall Process
• Pre-processing Batch

• Variable Mapping Methods
• Control Terms Mapping 

Methods
• User Approval Methods
• New Variable Derivations

• Data Update Batch

A. Variable Mapping Methods
1. Direct
2. Transformation, SQL, ex. trim, concatenating 
3. Transpose to Vertical Structure
4. One Raw Data to Multiple SDTMs
5. Multiple Raw Data to One SDTM

B. Control Terms Mapping Methods
1. Exact Value Match
2. Approximate Value Match

D. 100% User Approval Methods
1. Machine Recommended*
2. Previous Decision**
3. Preview Raw data and SDTM standard values
4. SUPPXX, RELREC, FA

E. New Variable Derivations
DY, STDY, ENDY, DTC, SDTC, ENDTC, BLFL, VISIT

* Learn from sample studies, ** Learn from clinical studies



Data Curation and Standardization Stages to SDTM and Beyond

Indexed, Reverse Look-Up Search, Query Masks, APIs for Search and Access by Apps

SQL API and No-SQL Queries with APIs

Direct User Access to All Data in Xbiom 

Raw Input 
– Source 

Files

Auto-Transformation to 
Persistent Terminology 

– Recommendation 
Engine, Manual 

Overwrite if needed

Curation to 
UDM data 

model, 
Reconciliation 
of Timepoints, 

Flags

Quality 
Checks –

QC 
Dashboard

Curated “Time-
stamped to Last 

Data Update” 
Baseline UDM for 

Access and 
Generation of 

SDTM

SDTM Data 
Package

Post SDTM UDM –
Analysis Ready:

• Cohort Search and 
Selection

• Data Selection for 
Cohorts (SAP), Derived 

Metadata and Flags

• ADaM Files for 
Traceability

• Find & Select 
Cohorts

• Analysis
• TFLs

EDC

PK

Biomarkers 
– Omics, 
FACS …

Associated 
Studies, Data 
Streams e.g. 
wearables…

File Access

D
at

a 
A
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es
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Define CDISC IG Specification
Xbiom Platform 

Screenshots



Upload or Sync Raw data files into Xbiom - EDC and other sources
Xbiom Platform 

Screenshots

❑ Import EDC, PK and other 

Data Files into Metadata 

Repository System

❑ Automatic Conversions

❑ XPTs, CSV files

❑ One excel file with multiple 

sheets into unique raw data 

files



Smart Transformation Module sections Applies the 80/20 Principle
Xbiom Platform 

Screenshots

Batch Details: Provide input (source) and output (target model and CT)

Auto Generate: Used if STUDYID, DOMAIN, SEQ (Sequence) values to be automatically generated by 
system.

Scripts for any Transformations:  Three sections (Dataset Transformations, Additional 
Transformations, Additional Scripts) are provided to write any custom scripts in SQL, Python or PySpark
languages for file processing or for any data derivations or corrections.

Metadata Mappings: Used to map source data structure to target model domains and columns. 
System recommends mappings based on training sets and users’ previous decisions. User can approve 
or modify the recommended mappings.

Terminology Normalization: Used to map the source terms to target terms. External dictionaries like 
MedDRA, NCBI Gene Info, UniProt, mirBase, HMDB also supported. System recommends mappings to 
target terms based on Xbiom global CT and loaded external dictionaries. User can approve or modify 
the recommended mappings.

Derivations: to derives the data, if missed to collect in source systems.

Data Updates: To perform custom data updates.



Auto Generate SDTM required variable values across Domains 
Xbiom Platform 

Screenshots



Dataset Transformations to Merge Raw Data Files
Xbiom Platform 

Screenshots

Script

Preview of script output



Variable Level Mappings types
Xbiom Platform 

Screenshots

• User Interface to Confirm Automapping  Structures (Variables, Units, Values)
• User to define non-auto mapped Raw Data

Previous Decision

Approved

Machine 
Recommended



Target Variables from Drop-Down Lists
Xbiom Platform 

Screenshots



Transpose Mappings - to unpivot the source data
Xbiom Platform 

Screenshots



Mapping to Supplemental variables
Xbiom Platform 

Screenshots



Controlled Terminology (4 types of mappings)
Xbiom Platform 

Screenshots

Approved

Approximate Match

Same term as is

Exact Match



Automatic SDTM Derivations Across Domains
Xbiom Platform 

Screenshots



Export SDTM Metadata Mapping Specification for Traceability and ComplianceXbiom Platform 
Screenshots

Excel file can be read by SAS programs to convert Raw data to SDTMs

Raw SDTM Datasets Variable Derivations SDTM Variables



PointCross’s Xbiom Solution for 
SDTM Automation & Compliance

✓ One SCE integrate tool 

for all Submission 
Deliverables

✓ Reduce Time and 

Budget per Clinical 
Study

Manage Submission 

Process with Low-Code 
Programming

Monitor Safety Data 

Issues with Early Alerts

✓ Reduce Time to Tables, 

Lists and Figures
✓ Drill down from 

summary to patient 

level detail

Manage Projects 

with Automation 

and Standards

✓ Reduce writing SAS 

programs and macros
✓ Faster SDTMs, 

Define.xml and SDRG 

✓ Auto Generate SDTM 
Mapping Specifications

✓ Faster Ingestion, 

Curation and 
Harmonization

✓ User Interface to create 

SAP Cohorts

Explore with Pre-

defined Templates

❖ CDISC-360 Mission: SDTM Design and Automation (Download PDF)

❖ End-to-End Clinical Study MetaData-Driven Process (Download PDF)

Sunil Gupta
CDISC SME, Trainer & Author
Email: GuptaProgramming@gmail.com

https://pointcrosslifesciences.com/wp-content/uploads/2023/01/CDISC-360-Mission-FINAL.pdf
https://pointcrosslifesciences.com/wp-content/uploads/2023/01/end-to-end-clinical-study-dataflow.pdf
mailto:GuptaProgramming@gmail.com
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