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In clinical trials, QC of the deliverables
created as results of the statistical analysis
process traditionally relies on the principle
of independent validation by others. In
the typical notion of validation (that of
datasets or TLFs), this concept manifests
itself as independent programming of the
output using the same inputs. The
presumption is that an independently
developed program, using the same inputs
and requirement specifications, which
yields the same outputs, serves as
validation on the aspects of the deliverable
that the independent programming
replicates.

This “getting match” approach is often
relatively easy to automate, e.g. by using
SAS® PROC COMPARE, which leads to
individuals, and at times organisations,
becoming too reliant on electronic checks
and neglecting other elements of QC.

Within the PhUSE working group Standard
Analyses and Code Sharing, a white paper
provides an in-depth review of best
practices for robust QC, including checks
used by CRO and pharma sponsor
organisations in clinical trials. This poster
leverages the content of the white paper
to summarise how both manual and
electronic QC checks can be applied for
each category of deliverables: analysis
dataset specifications, analysis datasets,
TLFs, and eSubmission.
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Similar to PROC COMPARE for validation of datasets and TLFs,
eSubmission validation can myopically rely on Pinnacle 21®,
which focuses on validating define.xml against XML schema,
FDA/PMDA validation rules and implementation of controlled
terminology. It does not check meaningfulness and
comprehensiveness of the information, nor verify content of the
Analysis Data Reviewer’s Guide and other documents.

Validation of the individual outputs often involves electronic
comparison of results independently derived, e.g. via PROC
COMPARE. While this is an important aspect of validation, there
are many elements where PROC COMPARE fails to capture issues
in the produced output.

All analysis datasets and TLFs need to be validated as a complete
package. PROC COMPARE remains vital in this part of the process,
but additional manual steps are essential as well. Checks performed
may repeat those at the individual component level to ensure
programs execute as expected.

eSubmission package content

• All expected datasets (XPT files) are included
• Only relevant files and nothing extra are included
• No empty (with zero records) datasets present
• Datasets greater than 5 gigabytes in size are split into smaller datasets
• All file names in lower case

Define.xml

• Spelling and grammar
• Dataset order
• All derived variables have clear and sufficient comments and derivations
• Proper use of ORIGIN
• Readability of comments
• Codelists and Value Level Metadata implementation
• Links to external files lead to the correct places within the documents

Analysis Data Reviewer’s Guide

• Technical properties: PDF version, bookmarks, hyperlinks, fast web view etc.
• All required sections of the document are present and numbered appropriately
• Correctness of data standards and dictionaries specified
• Study Description is phrased in relation to data structure, is sufficient and 

supported with graphical representation of the study design if needed
• The list of Key variables is present and checked against the data and define.xml
• All datasets are listed
• All special derivation methods such as visit windowing or processing of incomplete 

dates should be fully described and cross-checked vs the SAP and define.xml
• Variable names should be checked against data (XPT files) and define.xml
• The results of automated validation checks are fully and clearly explained

Codelist does not include all 
collected values per CRF

Incorrect derivation

ADRG requires separate 
review

Incorrect origin

Electronic Checks

• PROC COMPARE of datasets (or display datasets)
• Check for missing data
• Check logs for unacceptable messages

Manual Checks – Datasets

• Alignment with specification/requirements
• Character strings contain text which is factually correct and meaningful, is 

spelled correctly, is in the required case
• Units of measure align with results
• Numeric and character variable pairs are consistent
• Data falls within defined value ranges
• Rounding and truncation of numeric values is appropriate 
• Precision of decimals

Manual Checks – TLFs

• Population Ns
• Verify analysis population is correct
• Calculations embedded in footnotes
• Text in column headers
• Truncation of character results
• Rounding of numeric values
• Precision of decimals
• Categorical grouping of continuous values
• Data falls within defined axis ranges
• Footnotes consistent with mock shells
• Sort order of rows
• Column order

Inconsistent label with Table 1.2

Unresolved macro 
variable

Inconsistent N with Table 1.2

Are counts consistent with similar summaries 
(e.g., SAE and Drug-Related AEs)?

Electronic Checks

• Same as individual datasets/TLFs
• Compliance with standards such as Pinnacle 21®

Manual Checks – Datasets

• Same as individual datasets/TLFs
• Relationships between datasets
• Common variables have same values and attributes in different datasets

Manual Checks – TLFs

• Same as individual datasets/TLFs
• Count checks across TLFs (e.g., listing vs table or table vs figure)
• Alignment with planned analysis
• Consistency of representation (fonts, treatment labels)
• Consistency of figure representation (colors, symbols, lines)
• No planned, but missing, outputs
• No unplanned/legacy files included

Date-Time Stamps

• Raw data > SDTM > Analysis Dataset > TLFs 
• Order within analysis datasets 
• Specification > Program > Output
• Production > Independent QC

Standard Analyses 
and Code Sharing 

Typo in footnote

Truncation
Is “Missing” row 
needed?

NOTE: At least one W.D format was too 
small for the number to be printed.

Does not 
add to 
100%

Ns do not add to OverallACTV or ATCV?


