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• Background:
o CCI and Study Team, SDF, Specification, 

QC: Verification or Validation
• Two Main Problems:
o Duplicate Specifications
o Dual Programming

• Four Significant Issues
• Decision
• Three Step Solution:
o Centralised, Risk Based and Automated.

CONTENTS

Note: 2
5mins, so No Demo!
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BACKGROUND
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• An in-house built Java ETL tool use to produce SDTM.
• Global Library of Metadata that describes each SDTM.
o SDF Global Library Templates include for example:

o source to target mapping, target formats, QC instructions, mapping type, functions 
required, controlled terminology, extended submission metadata (e.g. computational 
method, origin, core variable status, role). 

• Metadata for each SDTM IG version and each SDTM Amgen version.
• Cloned to the study level as SDF Study Level Templates.
• SDF Global Library Templates=SDF Study Level Templates with a link 

maintained to check for compliance.

SUBMISSION DATA FILE (“SDF”) 
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EXAMPLE SDF TEMPLATE
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QC
• Verification: the SDTM has been programmed correctly (i.e. the SDTM is 

programmed in accordance with the specification).
• Validation: the SDTM is programmed as expected (i.e. the SDTM is 

programmed in accordance with the expectation of the consumer).

SPECIFICATION
• Precise: tell the “programmers” what they need to know.
• Correct: describes what is really needed.
• Clear: easy to grasp and to understand without error for its intended users.

SPECIFICATION AND QC
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• The CCI Team: 
o The CDISC Consultancy and Implementation team.
o Produce all SDTM datasets and a number of associated submission 

deliverables .

• The Study Team:
o The clinical study statistical programming team.
o Until the middle of 2016, performed the Quality Control of the SDTM 

datasets.

CCI AND STUDY TEAM
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TWO MAIN PROBLEMS
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PROBLEM ONE

Raw Data: CTDB and Non-CTDB

Specification(s): 
• Protocol, SAP, Annotated CRF
• SDF Global Library and Study 

Level Templates
• GSP CCI Team SDF Controlled 

Terminology

Raw Data: CTDB and Non-CTDB

Specification(s): 
• Protocol, SAP, Annotated CRF
• MDDT for SDTM QC in Excel

• GSP Study Team Excel Controlled 
Terminology

Identical

Different

Identical

Different

Global Statistical Programming (GSP)
GSP CCI Team (Produce SDTM) GSP Study Team (QC SDTM)
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Dual Creation and Maintenance of Specifications
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PROBLEM TWO

Raw Data: CTDB and Non-CTDB

Specification(s): 
• Protocol, SAP, Annotated CRF
• SDF Global Library and Study 

Level Templates
• Controlled Terminology: SDF

Code: Generated from SDF (e.g. 
ae.sas)
Output: ANSDTM

Raw Data: CTDB and Non-CTDB
Specification(s): 
• Protocol, SAP, Annotated CRF
• MDDT for SDTM QC in Excel

• Controlled Terminology: Excel

Code: Independent program (e.g. v-
ae.sas)
Output: QCANSDTM

Identical

PROC COMPARE
100% Identical

Different

Identical

Different

GSP CCI Team (Produce SDTM) GSP Study Team (QC SDTM)
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Dual Programming
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FOUR SIGNIFICANT ISSUES
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1. The requirement on all of GSP (not just The CCI Team) to be experts 
in SDTM.

2. Ambiguity in the accountability and decision making on SDTM.

3. A large number of false-positives and/or minor differences that are 
raised when using independent programming in SAS with PROC 
COMPARE.

4. A large duplication of resource effort.

FOUR SIGNIFICANT ISSUES
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OPTIONS AND DECISION
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Four Options Considered:

• Option 1: Keep the status quo, although there are a number of 
problems Amgen do produce a high quality SDTM package.

• Option 2: Outsource SDTM production and QC completely to a CRO.
• Option 3: The Study Teams both produce and QC SDTM.
• Option 4: The CCI Team both produce and QC SDTM.
o Why?
- One Amgen team more efficient, SDF Global Library already exists and already a 

wealth of CDISC SDTM expertise within the CCI Team.

OPTIONS

Amgen Proprietary - For Internal Use Only



15 Amgen Proprietary—Internal Use Only

Three key decisions were made:
1. No longer QC using 100% independent programming of 

each variable in every SDTM.  
2. Introduce a more automated and calculated risk associated with SDTM 

dataset and variable QC.
3. Centralise the process within The CCI Team.

DECISION
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GSP Study Team
• Review default QC methods and 

specifications 
• Advise on criticality of QC
• Advise on SDTM specifications

GSP CCI Team
• Produce and QC SDTM
• Maintain one set of SDTM 

specifications
• Clear owner and makes the final 

decision
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THREE STEP SOLUTION
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• Within the SDF Global and Study Level Templates.
• For review, an Excel File (an interpretation of the SDF Study Level

Templates) is created containing:
o the full specification, the QC level to be assigned to each variable for 

review, extended CDISC metadata (and much more).
o the assigned QC level.
o a flag to highlight variables that require further study team input

Note: Simple source to target mappings and/or default functions would not
generally require review.

• A review workflow is tracked and issues are documented in SharePoint.

STEP 1: CENTRALISE THE SPECIFICATION
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STEP 1: CENTRALISE THE SPECIFICATION
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STEP 1: CENTRALISE THE SPECIFICATION
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Four Types of QC
1. Basic: Metadata Checks

• Variable Types: Low risk, direct mappings from source to target, standard 
function conversions.

• Example Checks: Study Level Templates vs SDF Global Library Templates, 
Submission Deliverables, Analysis Level Checks.

2. Basic: Data Checks
• Variable Types: Low risk, direct mappings from source to target, standard 

function conversions.
• Example Checks: Log checks, CT, uppercase, ranges, value level 

metadata, date errors, blank values (including Pinnacle 21)

STEP 2: A MORE RISK BASED APPROACH TO QC
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Four Types of QC
3. Complex and Generic: SAS with PROC COMPARE 

• Variable Type: High Risk, Critical and/or Complex.
• Example Variables : General SDTM algorithms, e.g. XXBLFL, RFSTDTC, 

EPOCH, transpose, observation checking.
4. Complex and Study Specific: SAS with PROC COMPARE

• Variable Type: High Risk, Critical and/or Complex.
• Example Variables: Study specific independent programs, e.g. EXDOSE, 

EXTRT, ARMCD, EPOCH, POPFLAGS, XXSTRESC (where=primary 
endpoint)

STEP 2: A MORE RISK BASED APPROACH TO QC
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STEP 3: AUTOMATE THE QC
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• Automation within SDF.
• QC scheduler in a3_qc_prod
o RAW > SDTM > QC

• QC reports automatically
generated

• QC documentation created 
from the compliance reports.

• + Pinnacle 21 checks.
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CONCLUSION
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• Background:
o CCI and Study Team, SDF, Specification, 

QC: Verification or Validation
• Two Main Problems:
o Duplicate Specifications
o Dual Programming

• Four Significant Issues
• Decision
• Three Step Solution:
o Centralised, Risk Based and Automated.

SUMMARY
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QUESTIONS?
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