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The Challenge
Optimize Safety Review Process

- To maximize effectiveness safety review

Monthly Review Cycle
- Conventional A&R too slow

Templated Outputs
- Maintain consistency across multiple studies.

Visual Change Indication
- Highlight changes between delivery cycles

Scale up Exponentially 
- Potentially support all Safety Surveillance activities



Optimize Safety Review process.
Regulatory Requirements
- Strict and administratively heavy 

Analysis & Reporting
- Process not geared for Safety Surveillance

ADaM as Source
- Infrequent updates

Analysis Outputs
- Not ready in time

Double Programming and Review
- Time consuming

Huge Volume of Data
- Distracting



Cultivating the Solution
Monthly Review Cycle
- Conventional A&R too slow

Solution:
• Use SDTM data
• SAS API – No need for transfers

Data Acquisition

Client
SDTM

Template Outputs

SAS API

Manual Data Cut

Standardize

Reengineered 
SDTM

Analysis & Reporting
• Tailored solution independent of A&R

ADaM as Source
• SDTM updated regularly

Analysis Outputs
• Produced as needed

Addressing 
Limitations



• Individual Study Protocols 
•Multiple outcomes
•Baseline flagging: Roll-Over 
(with De-Novo) vs. Normal

•Multiple data collection methods
•Impact of durations and timing
•Targeted Medical Events
•Etc…

Considerations

•CDISC: Analysis Reporting Standard (ARS)
• (Reengineered)

Approach
•ARS adds extra layer of 
standardization

•Compact and comparable results
•Groundwork for automation

Outcome

Cultivating the Solution
Templated Outputs
• Maintain consistency across multiple studies



Protocol SAP

TLF 
Shells

Tech 
Notes

SDTM 
Specifications

ADaM 
Specifications

*ARM 
Technical 
Specifications

Input Into

Data mapping 
programs

SDTM
ADaM

Produce

Analysis 
pgm or tool

*ARD
Report 

pgm or tool

Input Into

Input Into

Produce

Input Into

Output 01

Output 02

DSUR

CSR
Produce

Output 
Program

Output 
Program

Input Into

Output 01 Output 02

*ARM 1.x
(ADaM 2.x)
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Current 
Capabilities

Future 
Extensions

CDISC ARS

Visit: 
cdisc.org/standards/foundational/analysis-results-standard/analysis-results-standard-v1-0

https://cdisc.org/standards/foundational/analysis-results-standard/analysis-results-standard-v1-0


Application of ARS and ARD for
Safety Surveillance

•Human and Machine 
readable

•Study specific 

ARM Technical 
Specification (TS)

•Different studies use 
same programs

•Reads TS 
•Creates ARD

Analysis Programs 
(Assets) •Single dataset 

containing all results
•Results comparable 
with prior runs.

Analysis Results 
Data (ARD)

•Different studies use 
same programs

•Outputs are 
consistent and 
uniform

Report Programs

Outcomes:
• Able to deploy to many studies much easier
• Keeps maintenance centralized
• Lays the groundwork for automation



Solving the Double Programming 
Problem

What we had to work with:
• Frequent reruns with verry little updates.
• SDTM source data – Structure would stay the same
• Input data – transformed for conformance before reporting.
• Ample lead time – short subsequent turnaround.
• Outputs meant for internal Safety Review.
• Many studies – same output.

Since it ticked a lot of Validated Computer System boxes: 
– Let’s CSV the Programs… 



Solving the Double Programming 
Problem Continued…

Double Programming Computer Systems Validation (CSV)
• Requires minimum 2x people
• Rerun = Revalidate
• Programs in different locations
• Quick start / takes time later
• Less complex
• Less documentation
• Suited to frequent changes

• Requires minimum 1x person
• Rerun = Done
• Programs centralized
• Slow start / takes no time later
• More complex
• Documentation Heavy!
• Suitable when little to no changes expected

Why CSV?
Considerations:

CSV approach: 
Solves the double programming problem!  



The CSV Process:

Create Project Instruction

Client QA review and approval of 
Project Instruction

Validation Package:
- Predefined tests and documents 
- Complete process of 1 study

Client review and approval of 
Validation Package 

Validation Package:
- Predefined tests and documents 
- Complete process of 3 studies

Client review and approval of 
Validation Package

Deployment to 10 more studies

Validation Package:
- Predefined tests and documents 
- Complete process of 13 studies

Client review and approval of 
Validation Package

Final Validation Package:
- Change Indication Functionality
- More details up next.



Helping Reviewers:
Visual Change Indication

Huge Volume of Data

Create visual cues to aid reviewers.
• New records – Green
• Changed records affecting table counts - Yellow
• Changed records not affecting table counts - Orange
• Deleted records – Red, separate presentation



Visual Change Indication:
Listing Example

New records since last run.



Visual Change Indication:
Listing Example

Changed records that are affecting associated Table output.



Visual Change Indication:
Listing Example

Changed records not affecting associated Table output.



Visual Change Indication:
Listing Example

Normal records – for reference.



Visual Change Indication:
Table Example

New event – Row is highlighted.



Visual Change Indication:
Table Example

Changed events – updated values are highlighted.



What’s next?

Future plans include:
• Expanding to BioGRID (an in-house development)
• Even faster
• Dynamic data review capabilities.
• Graphical representation of data linked directly to source.



What’s next?
Some early examples:

Cross Study – Comparison



What’s next?
Some early examples:

Big picture overview.



What’s next?
Some early examples:

The ability to drill right down 
into detail at a patient level. 
And lots more!

Keep watching this space!
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