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• How does it work?• Development

• Future Updates • Questions

• My ISS experience



What is an Integrated 
Summary of Safety (ISS)?



What is an Integrated Summary of Safety (ISS)?

Combined summary of the safety data of studies to mainly assess:

Required by the FDA for New Drug Approvals (NDAs)
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Common Adverse Events (AEs):

• Related to Study treatment

• Severity 

• Fatality

Exposure

Laboratory Results ECG/Vital Signs

Disease Characteristics
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My ISS experience



My ISS experience
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Lead COVID ISS Study
Contributed to several others

Combined 3 studies

(1 study with 3 parts)
Several Challenges:
• Data collection

• Traceability

• Values & Parameters

• Structure

• Programming 
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Structure Changes – Examples
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Dataset Data Study 1 Study 2 Study 3 Study 4

Disease Characteristics Virology ADDC ADDC ADLB ADLB

Disease Related Events ADAE ADDRE ADAE ADDRE

Ventilation ADVENT ADPR ADVENT ADPR
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Value changes – Examples

Several Causes:

• CRF differences

• Formatting inconsistencies

• Code list updates
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CRF differences Formatting inconsistencies Code list updates
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Variable Changes - Examples
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Variable Values Study 1 Study 2 Study 3 Study 4

Age Group 1 

(AGEGR1)

<55, 55-64, 65-74, 75-84 AGEGR4 n/a AGEGR3 AGEGR1

Age Group 2 

(AGEGR2)

<=18,19-64, >=65 AGEGR2 AGEGR1 AGEGR1 AGEGR2

Variable Values Study 1 Study 2 Study 3 Study 4

CQ01NAM Infusion-related reactions CQ01NAM CQ03NAM CQ02NAM CQ01NAM

CQ02NAM COVID-19 symptoms CQ02NAM CQ02NAM CQ03NAM CQ03NAM
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Development



Planning & Creation

Comparing Apples and Oranges: ISS Comparison 11

Planning:

• Where will it fit?

• Can run at any time during the ISS 

process once ADaMs completed

• Desired outcomes

• Ensure traceability – be able to track 

any changes to source datasets to ISS

• Compare displays as well as ADaMs

• ISS & ISE?

• Research

• Little experience in tool creation

• Macro Programming

• SAS 2 BASH

• Usable across several studies

• Setting aside time

Creation:

• Break it down into sections:

• Dataset filtering first

• Dataset manipulation

• Display comparison

• Fluidity

• Testing

• Documentation
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ISSUES FACED
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TESTING

Experience Systems Inconsistencies

2 studies mainly 

tested

Different studies to get a 

comparison (ISS only)

ADaMs integrated 

at SDTM level
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How does it work?



Introduction to the tool

3 main parts:
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Filtering and 

outputting

Dataset 

manipulation & 

comparison

Display rerun 

& comparison
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Datasets:
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Create Folder 

Structure & Library List
Filter ISS datasets and 

output
Treatment Assignment

Rename VariablesComparisonOutput PDF
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Preamble
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Macro Variables: Example Calls:



Code Snippets 
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Create Library List:Create Folder Structure:

Look through the number 

of studies to compare and 
create a macro variable as 

“STUDY1, STUDY2…”
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Use SAS 2 BASH Code to 

create folders – if required
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The folders created for the 

ADaMs once output.
One for the original datasets 

with the pooled treatment 

added and one for the 
filtered ISS datasets

Create Folder Structure:

The folder structure 

created
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Filter ISS datasets and output:

Read in the ISS ADaM, 

filter and output to 
allocated comparison 

folder

Create a list of ADaMs

(minus “.sas7bdat”) in 
order to create a macro 

variable 

Loop through created list 

an allocate a numeric 
macro variable to 
dataset name…

e.g. dsnam1= ADSL

Loop macro 

through each 
dataset and study
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The ISS ADaMs output to 

a compare folder –
containing only STUDY1 

records

Filter ISS datasets and output:



Comparing Apples and Oranges: ISS Comparison 21

Treatment Assignment:

Manual Assignment of treatment information – duplicate of original ADSL code

Assign ISS treatment 

allocations to pre-existing 
study datasets – in order to 
get a cleaner compare and 

run displays correctly
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Treatment Assignment:

The original study ADaMs

output and with the pooled 
treatment variables added 

for display running
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Rename variables:

A note on the CSV:

DATASET: Dataset to be manipulated

STUDY: Study manipulation applicable too

OLD_VAR: Variable name in origin study

NEW_VAR: Variable name in the ISS
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Rename variables (cont):

Import CSV and 

format to merge 
with data

Take attributes 

from existing 
data and keep if 

in the CSV
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Rename variables (cont):

Read in dataset 

and keep 
variables that 

require an update

Create macro 

variables of “old” and 
“new” variables in 

order to loop

Use VCOLUMN to 

get ADaM dataset 
sort orders

Create macro 

variable for sort 
order

Create a dataset 

containing variables to 
update and sort

PHUSE US Connect 2023



Comparing Apples and Oranges: ISS Comparison 26

Rename variables (cont):
Use VCOLUMN 

to get lengths 
and labels of 

“new” variables

Loop through 

variables, renaming 
and assigning new 

length and label

Loop macro 

through datasets 
and studies
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Dataset comparison:

Run compares and 

output to PDF Loop through 

every dataset
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Dataset comparison:

A PDF is created 

for each ADaM –
containing one 

compare for each 

study

An example of a compare from 

ADSL – showing differences in 
how data was presented in the 
original study (BASE) and ISS 

(Compare)



Displays:
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Copy Programs to Test 

Area

Update Copied 

Programs to run in 

correct area 

Update Libraries to run 

on datasets created

Run displays in areaComparisonOutput PDF
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Display Comparison:

SAS2BASH code to 

rename display progs 
to contain study name

Update libraries to 

point to comparison 
datasets and run

SAS2BASH code to 

copy drivers to 
comparison area

Similar process to 

creating ADaM macro 
variables

E.g. file1 = table 1 prog 

name
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Display Comparison (cont):

Similar process to ADaM 

comparison – loop 
through every study and 
display and compare to 

original
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Create a macro 

variables for each 
display, similarly to 
the ADaM process



Display Comparison:

The display program, firstly 

copied and then recreated 
to be run twice

The PDF created 

containing all compares for 
all displays

Compare differences 

in the displays – due 
to changes in how 

AGEGR was defined

The end goal – a 

clean compare!

Example 1: Example 2:



SAS 2 BASH
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• Allows running of Bash (Unix) shell commands in SAS programs

• Useful on Linux systems – similar to PowerShell

• Mainly used for printing code to check progress or debugging complex code

• Used in the macros to copy and update programs as well as automated running of displays

Examples:

x [TERMINAL COMMAND]; - Running a terminal command

x echo [TEXT TO PRINT]; - Print a message to the terminal

x sed [CODE]; - Replace text within a program

x cp [CODE]; - Copy a file/program/document

x sas[CODE]; - Run a SAS program
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Future Updates



Potential future updates
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Parameter 

Value 

Changes

Improved 

Renaming 

Process

Automated 

Treatment 

Assignment

Clean up the 

compares

Widen the 

scope
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Questions or Suggestions?



Contact me:

elliot.pearn@veramed.co.uk

Thank you!

and learn more about our various:

• Presentations

• Workshops

• Panels

Find us at BOOTH 5
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