
IQVIA Template (V2.1.0)

© 2021. All rights reserved. IQVIA® is a registered trademark of IQVIA Inc. in the United States, the European Union, and various other countries. 

Best practices for automated delivery setup, from 
raw data to CRT, with methods to standardise and 
streamline programming and delivery processes.

Daniel Carden, PhUSE EU Connect Belfast, November 14th – 16th
Stream: Leadership & Innovation (LI), Presentation No: LI06 



IQVIA Template (V2.1.0)

1

Presentation audience and objectives

Programming leads:
- Tips to allow focus on team management and analysis
- Maximise process reusability, contribute to tool development

Senior managers:
- Proposals can enhance horizontal and vertical coordination
- Technical knowledge links to management and delegation

All:
- Tips to prioritise all tasks, issues and objectives
- Encourage technical investment and the link to soft skills
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The ideal vision and the delivery worst case

Best case: “It’s taken care of” 
Can focus on the other things

Worst case: 
“Oh dear, this or that is missing or 

not ready, I thought it was fine” 
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Biostatistical delivery stages and solutions
1. RAW DATA
Impact of error: Critical. Challenges: Changes to files, data issues.
Resources: Programming lead. Solutions: Delivery check tool, static domain 
naming of files, documentation, data issue logging proposals.

2. SDTM/ADaM
Impact of error: High. Challenges: Specifications, P21 validation.
Resources: Prod+QC programmers. Solutions: Standardised and 
integrated specifications and codes, less but higher quality P21 commentary.

3. Outputs (TLFs)
Impact of error: Medium. Challenges: Multiple outputs, large teams.
Resources: Prod+QC programmers. Solutions: Macros for repeats, lead to 
direct programming, tracking spreadsheet or equivalent to know status.

4. Define.xml and CRT packages
Impact of error: Medium. Challenges: Skill set to document and explain.
Resources: Programming lead+programmer. Solutions: Update the 
define.xml efficiently, P21 comment tools, see also raw data+SDTM/ADaM.

DATA MANAGEMENT (DM)

MEDICAL REVIEW

REGULATORS

OTHER SOURCES
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+ Presentation covers low budget, high difficulty tasks. 

+ Management should pay attention to these tasks, to mitigate risk of overspend.

Budget versus time for tasks

High budget, low difficulty High budget, high difficulty þ

Low budget, low difficulty þ Low budget, high difficulty N!
- Data issues
- SDTM P21 commentary
- Define.xml (+CRT) updates
- Modify complicated programs

Difficulty

Budget
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2

Raw data challenges

Change 
management

Data 
completeness

Minimal DM 
time to talk

Data issues in raw

1
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Raw data solution 1a, DLEC tool plus static names

Change management Data completeness

+ Data Lineage and Export Comparison tool (DLEC) run each time there is a new data transfer

+ Tool works based on static file names and lists out:
• Whether dataset is still present or if a new dataset may need mapping to SDTM.
• Whether there are changes to variables and/or number of observations.

+ Ways to enhance this analysis:
• Create process for converting versioned file names to static names, for use in DLEC and programs.
• For example ctcv5rf_16MAY2022.xpt becomes lbctc.sas7bdat, such that lbctc can be analysed.

• Also consider using compares and flexible summary code (see appendix A), for comparing counts
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+ Document the conversion of files received to static names.

+ NB: That this activity should ideally be performed by DM or equivalent, however in their 
absence then this process can accommodate adhoc files flexibly.

+ Static names are based on SDTM domains, names are consistent with SAS transport files.

Raw data solution 1b, external file documentation
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“Three invalid exposure values as per the Protocol,

Seven height measurements recorded as below a metre,

Nine subjects with inconsistent dates and missing causes of death,

One Data Issues Log for the Programming Lead on SharePoint

In the Collaboration Zone where the queries lie.

One Data Issues Log to rule them all, One Data Issues Log to find them,

One Data Issues Log to bring them all and in Excel bind them

In the Collaboration Zone where the queries lie.”

Raw data solution 2, the data issues log
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+ Create a priority column for each data issue that can be summarized as needed.

+ This will direct DM to the data issues of greatest concern.

Raw data solution 2a, the data issues log
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+ Raw data logic is distinct from SDTM/ADaM logic. 

+ Takes time to setup DI check logic but once written it is reusable, it is effectively
P21 but on the raw data.

Raw data solution 2b, the data issues log code
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+ Documentation of CDISC and controlled terminology versions.

+ ADaM P21 commentary tends to be simpler than SDTM, which has more data 
consistency checks. Commentary is hard to delegate because of complexity. 

+ See below some complicated issues:
• Multiple raw data issues contributing to a single P21 item, all of which need separate ID logic.
• Sponsor standards that are inconsistent with CDISC and required more detailed knowledge. 

SDTM/ADaM P21 challenges
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• Opt for applications which have best multi-user functionality
• Lead should refer to tracker in all team meetings
• Status column(s) to check progress and actions

Tracking document in MS 
teams or similar

• Many outputs can be created with a single macro call, without 
the need for complex manipulations

• This approach gets programmers to think more about the data 
selection and variables used

Reporting macros, such as 
Gen tools

• Annotations help with programming and statistician review
• The shells spreadsheet should ideally use macro variables for 

footnotes and titles, such that updates can be applied once
• Q&A spreadsheet for programmers to raise shell queries

Annotated shells and Q&A 
spreadsheets

• Interface for creation and update of delivery metadata such as 
titles, footnotes, RTF templates etc.

• Easy to reference template programs or to clone programs 
from other studies or same study

Reporting environment 
(Gen tools Interactive 
Environment: GENIE) 

Output (TLF) solutions
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• Ensure consistency with output shells.

• Keep the tracker up to date, remove old info. 

• Use as the basis for daily status update calls:

The programming tracker is to leads what the chess board is for Chess - so do know what’s there!
Tracking programming team status
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+ The spreadsheet has a tab for status of all steps from receipt of the raw data to outputs:

+ These are the main items the lead should own:

Programming tracker example

Matches delivery 
PDF and groups help 
assignments

Macro and program names are 
CRUCIAL !!:
- The lead MUST ensure that 

if repeats are in plan, then 
macros are setup.

- Naming of macros and 
programs should be logical 
and consistent, such as  
macros based on shells.

Overall Status column used by 
Pivot Table to track overall status.
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+ For repeated processes, focus on how it is done rather than what is produced. 

+ Disposition table program before: After:

Efficient output programming #1, disposition
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+ Adverse event tables typically have lots of repeats, there can also be population repeats.

+ As lead I setup a macro then delegated updating titles and footnotes for 40+ outputs. 

Efficient output programming #2, adverse events
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Other items for efficient delivery packages
Item should have a centralised tool+standard þ Ways of working best avoided ý

Log checking process, to be applied to existing
logs or when batching. Adhoc study level log checking processes, that are 

run from standalone SAS programs.Compare process, that can be run efficiently for all
areas or individual programs.
Data transfer guide template and delivery
checklist, for use across studies and clients.

Every study doing their thing, with the additional 
effort for delivery of extra items not budgeted.

Auto-copy process for files into client provided 
folders, with a checklist file created.

Leads manually copying and pasting files, this is 
slow and introduces execution risk.

Archive process for creating snapshots of files 
delivered, at each delivery, that reports the delivery.

Anything that needs to be done manually for this.

File lock manager, to unlock files needed. Having datasets lock close to the delivery LM.
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Summary and conclusion

Programming leads:
- Follow best practices, focus on team management and analysis
- Maximise process reusability, contribute to tool development

Senior managers:
- Leads must enable and not hold back the programming team
- If processes are better: on time deliveries, staff will be happy

All:
- Be sure to prioritise all tasks, issues and objectives
- Where possible, invest in processes and items that will be reused
- Focus the time of specialists where it is needed most
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%let plista=%str(COL1);
%let plistb=%sysfunc(tranwrd(&plista,%str(,),%str( )));
%let whr=%str();

data MAIN; set ctable.; where &whr.; run;
data QC; set qctable.qc_; where &whr.; run;
proc sql;
create table prim as
select &plista.,count(*) as primcount
from MAIN
group by &plista.;
create table val as
select &plista.,count(*) as valcount
from QC
group by &plista.;
quit;

data diff;
merge prim(in=a) val(in=b);
by &plistb.;
if primcount ne valcount;
run;

Appendix A: Flexible summary code
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+ ADaM: Analysis Data Model

+ ADRG: Analysis Data Reviewer’s Guide

+ CSDRG: Clinical Study Data Reviewer’s Guide

+ CRT: Case Report Tabulation

+ DM: Data Management

+ Q&A: Question & Answer. QC: Quality Control

+ RTF: Rich Text Format

+ SDTM: Study Data Tabulation Model

Appendix B: Glossary


