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Background: 
The context

Modeled after reporting tool known as MAED – MedDRA-
based Adverse Event Diagnostics

 Initially developed and launched in 2009

 Based on existing SAS code (shared by the author) 

 Designed for Regulatory authorities to display MedDRA coded 
AEs for Safety Signals using coding levels and Standardized 
MedDRA Queries (SMQs)

Attempt to create and test SAS macro code for similar 
reporting output, structure and format that reproduces and 
expands the capabilities of the available MAED tool by

 Producing multi-sheet Excel reports with common risk 
estimators for all treatment comparisons of interest

 Showing degree of disproportionality between treatments



Content Purpose: Present and discuss examples of three 
powerful SAS Macro techniques used in this project, 
namely: 

- Various ways to create, validate and use of macro lists

- Capturing and validating user input with %WINDOW -
%DISPLAY

- Examples of use of iterative (%do-%end) and conditional 
(%if-%then-%else) macro function logic: within DATA steps 
and PROC statements / in combination with other (regular) 
SAS keywords and statements



The Model 
Product
(Reverse 
Engineering 
needed?)

re·verse en·gi·neer·ing
noun
the reproduction of another 
manufacturer's product following 
detailed examination of its 
construction or composition.



Output from the 
available SAS 
MAED macros)

By SOC AE reports

By p-value AE reports



Prerequisites, 
Features and 
Requirements

Original MAED programs create two types of AE reports:
 PDF/RTF reports grouped by MedDRA term / SMQ and sorted by a single 

test statistic (Chi-squared test p-value, “By p-value” report)

 MedDRA AE terms hierarchically grouped within their SOC (“all in one” 
report)

 Generates the pre-processing SAS code from HTML user interface

Both original and updated MAED tools have assumptions and 
requirements pertaining to 

 Location for input and output sets (report)

 Uniform locations (subfolders) and naming conventions for MedDRA 
versions

 Global macro variables allow input for some flexibility

 Every AE or SMQ is processed as 2 x 2 table (comparison) – proc FREQ / 
TABLES with several statistical test options is used

 Standard formats and names of the core time and Tx variables (ADaM 
data)

 Analysis data sets from the study (main inputs): 

ADAE data set (Analysis Data Set for Adverse Events)  and 

ADSL data set (Analysis Data Set for Subject Level)



Idea and 
Strategy: Steps 
to  solve the 
multi-sheet 
reporting task

 STEP 1: Prepare the data: Declare global macro variables, subset the ADSL 
as 2 x 2 comparison sets of interest for the study, clean up blanks, missing 
data, subset on SAE or other conditions - if needed, define the order of 
Active vs Comparator arm

 STEP 2: Receive and manage user input: Type of AE report to be created 
(format, full report versus a single or a subset of all Tx comparisons of 
interest, define custom rules, etc.)

 STEP 3: Run iteratively the original MAED macros for each of the selected 2 
x 2 Tx subsets

 STEP 4: Rename / Index all columns of the output sets with statistics so 
they can be merged by MedDRA (AE) level term or by SMQ (Narrow and 
Broad scope)

 STEP 5: Check for and clean up duplicate columns for event and subject 
count data in the combined sets

 STEP 6: Produce the whole multi-tab report (proc REPORT and ODS EXCEL 
join forces here)



STEP 1: Get 
your data ready 
for input

Subset in series of 
data steps like these 
– depending on 
needs and interest



STEP 1: Get your 
data ready for 
input (next)

Declare global macro 
variables and paths, 
set MedDRA / SMQ 
versions, load 
(compile) the macros

… Followed by %include and libname statements for input and output sets



STEP 2: 
Manage User 
Input, as

Use of %window and %display features (works in SAS 
for Windows only)

Specify the desired number of Tx comparison sets

Validates the input – checks for misspelled / invalid Tx 
filenames

Lists &badnames (if any) and gives warning if needed



STEP 2: Manage 
the User Input

 %WINDOW can offer special formatting based on selection 
rule(s) for rows or cells

Later in the sequence this can trigger a COMPUTE / CALL DEFINE block in 
proc REPORT with %if-%then-%do-%end macro function logic …



STEP 3: Run 
iteratively the 
%aefreq and 
some other 
macros

 %AEFREQ creates Tx comparison sets with aggregated 
subject and event counts, plus exploratory statistics (Fisher’s 
exact test p-value, RD and RR with 95 % confidence bounds) 
by MedDRA level term (PT, HLT, HLGT and SOC) and by SMQ 
(Narrow and Broad scope)



STEP 4: Rename 
and index all 
sets and 
columns

4.1 Reads the sets produced by %aefreq macro→ Renames
all variables (appends the set name to each variable name) 
except for the AE level term name (variable)

Builds 
macro lists 
of the 
column 
names 
iteratively 
(log check)



STEP 4: … Then 
merge 
(Continued)

4.2 Creates and assigns event and subject count sum labels for 
each Tx arm in the “copy” sets →

Number of unique Tx labels in the subset

→ 4.3 Builds a macro list of the renamed (“copy”) sets to be 
passed to a MERGE statement in subsequent DATA step

To become a sheet for each MedDRA level 
term or SMQ 



STEP 4: Rename 
and index all 
sets and 
columns, then 
merge (Last)

→ 4.4 Replace missing values of subject and event counts in 
the combined dataset (MedDRA level term / SMQ) with zeroes:



STEP 5: Check for 
and remove 
duplicate count 
columns from the 
combined sets

 After merging the Tx comparison sets there will almost 
always be duplication of some subject and event count 
columns in the combined (MedDRA level term / SMQ sets) 

 Duplicates should be removed

5.1 Collect info about all columns in the combined 
datasets

→ 5.2 Extract subject / event count variables section (where 
duplicates may appear)  

Holds unique column label information from the 
combined count data

1 indicates Active (left), 2 - Comparator (right) for 
subject (c) and event (e) counts respectively



STEP 5: Check 
for and remove 
duplicate count 
columns in the 
merged sets 
(Next)

nodupcnts will list the unique subject and event counts for 
each Tx in the final, cleaned set (Excel sheet). 

5.3 Creates Tx identifiers in a data step (not shown) and 
removes duplicates



STEP 5:
Reconstruct the 
combined sets 
(ready for Excel 
report sheets)

5.4 Using ordered lists of the remaining, non-duplicate Active
and Comparator count columns 

Passed to the next proc SQL / 
SELECT query

Final, ordered, non-duplicate count section of the report sheet – to be 
re-merged with the test statistics block  



STEP 5: Re-
identify the 
remaining, non-
duplicate count 
columns

5.5 … Last!: The non-duplicate count columns need to be re-
indexed / re-identified again …

WHY?: To force proc REPORT to map and output exactly this 
arrangement of the count/proportion section

HOW?: Use proc DATASETS with MODIFY / RENAME 
statements + %do-%end macro loop processing inside

Active Tx count columns

Comparator Tx count columns



STEP 6: Produce 
the multi-tab 
Excel report

Ordered, non-duplicate count, combined sets (MedDRA term 
level / SMQ) will be passed to proc REPORT

The reporting macro (%excel_report3) is called iteratively –
through a list of MedDRA term level / SMQ combined sets



ODS EXCEL with options controls for the overall structure of 
the workbook, i.e. tabs (by groups / MedDRA level term 
sheets), embedded titles, auto filter (dropdown menus), frozen 
headers, etc.STEP 6:The 

multi-tab 
Excel report

Proc REPORT does the rest



STEP 6: Inside 
PROC REPORT: 
Managing 
Grouping and 
Common 
(MedDRA term) 
columns

Define the common part once (MedDRA term / SMQ)



STEP 6: Inside 
PROC REPORT: 
Setting Count 
and Proportion 
columns

Displaying the non-duplicate Count and Proportion columns. 
Switches between styles / formats and iterates through colors 
depending on the type of Tx arm (Active vs Comparator)



STEP 6: Inside 
PROC REPORT: 
Test Statistics 
Section

Block with test statistics for all selected pairs (Tx comparison sets)



Other ways to 
list and store file 
or variable 
names as macro 
variables?

Use of UNNAMED PIPE: FILENAME + PIPE + CALL SYMPUT in a 
DATA step 

Location (path) of the sets

Global, indexed macro 
variables holding the names of 
the files in the directory

Number of files 
found – stored as 
global macro 
variable

Use of DICTONNARIES / PROC SQL



Final Notes

Thank You + 
Questions?

What this IS NOT about?:

- Presenting and discussing the original SAS macro code

- Claiming a genuinely new reporting tool was created

•Then, what this IS about?:

- Sharing my SAS learning and programming experience with 
using common but powerful macro tools and functions in the 
context of this project

- Hoping to demonstrate that “Learning-by-Doing” really works
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