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Introduction



Standardisation

Drive to standardize Analysis & Reporting (A&R) process within our team
Analysis and TLF format
Analysis request format

Ensure consistency among different submissions

Streamline project delivery
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Reporting Process
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Job Request Document: A&R Grid

Macro

Call Program TLF



Macro

Call Program TLF

Reporting Process
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Job Request Document: A&R Grid

Call Program Generator (CPG) automates this step



A&R Grid Overview
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Tab Name Description

Trial Details Overview of Trial details; 

Global Global project conventions; subgroups, populations, subtitles, 
footnotes, abbreviations

4 Outputs tab, split analysis type:
HTA – Study and Subject Char
HTA – Efficacy 
HTA – PRO 
HTA – Safety 

One entry (row) per output; 
Details Titles, Footnotes, Reporting Macro, Call Program name, 
Output name etc.

Issues and Assignments Detail Project Milestone Assignments and Issues



Call Program Generator

Product 

A suite of macros that produce call programs based on Job Request

Byproduct 

During execution of the startup, global macro variables are created based on the project 
definitions present in the Job Request Document
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Call Program Generator
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Does
Create a call program based on an A&R Grid selection
Create numerous call programs at once if requested
Populate macro parameters that are defined in A&R Grid
Converts special characters to RTF codes for titles & footnotes
Mask characters SAS interprets in a special way 

Doesn’t
Create fully executable SAS call programs
Update call programs when A&R grid is updated
Populate macro specific parameters 



CPG Inputs & Outputs
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Product: Call Program

A&R Grid
TLF Tab

A&R Grid
Global Tab

Macro
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CPG Process



CPG Process
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Mask special characters
- e.g. commas

Import A&R Grid

Create list of Macros

Build Call Program Shell
Populate with A&R Grid Data

Create CALL PGM

Satellite SAS Session:
- UTF-8 encoding
- Convert symbols to RTF code Read Macro requirements

- Search SASAUTOS Locations

One row per Macro Parameter, per output
- Populate with default values

Archive existing programs



CPG Process – Importing A&R Grid
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CPG Process – Importing A&R Grid
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TLF titles & footnotes regularly contain non-ASCII symbols
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TLF titles & footnotes regularly contain non-ASCII symbols



CPG Process – Importing A&R Grid
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TLF titles & footnotes regularly contain non-ASCII symbols

These cannot be represented in latin-1 encoding, but are readable in UTF-8 encoding

Latin-1
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TLF titles & footnotes regularly contain non-ASCII symbols

These cannot be represented in latin-1 encoding, but are readable in UTF-8 encoding

However, analysis programs must ultimately be executed in a latin-1 environment

Latin-1



CPG Process – Importing A&R Grid

18

TLF titles & footnotes regularly contain non-ASCII symbols

These cannot be represented in latin-1 encoding, but are readable in UTF-8 encoding

However, analysis programs must ultimately be executed in a latin-1 environment

The solution? A UTF-8 satellite SAS session to convert non-ASCII symbols to RTF text codes

Latin-1



CPG Process – Importing A&R Grid
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CPG Process – Importing A&R Grid
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CPG Primary session: latin-1 Encoding
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CPG Primary session: latin-1 Encoding



CPG Process – Importing A&R Grid
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session

Satellite session: UTF-8 Encoding



CPG Process – Importing A&R Grid
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session

Satellite session: UTF-8 Encoding

1. Proc OPTLOAD used to retrieve options from 
primary session
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session

Satellite session: UTF-8 Encoding

1. Proc OPTLOAD used to retrieve options from 
primary session

2. A&R Grid imported and non-ASCII symbols 
converted to macro variable references aligned 
with standardised reporting macros



CPG Process – Importing A&R Grid
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session

Satellite session: UTF-8 Encoding

1. Proc OPTLOAD used to retrieve options from 
primary session

2. A&R Grid imported and non-ASCII symbols 
converted to macro variable references aligned 
with standardised reporting macros

≥ &gequal_



CPG Process – Importing A&R Grid
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CPG Primary session: latin-1 Encoding

1. Proc OPTSAVE used to save session options to dataset

2. Supporting macro u0batch93 is called which creates satellite session

Satellite session: UTF-8 Encoding

1. Proc OPTLOAD used to retrieve options from 
primary session

2. A&R Grid imported and non-ASCII symbols 
converted to macro variable references aligned 
with standardised reporting macros

3. Converted A&R Grid information used to populate template macro call

≥ &gequal_



CPG Process – Populating Template Macro Call
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CPG Process – Populating Template Macro Call
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CPG was originally designed to accommodate one output per row in the A&R Grid

This enabled a one-to-one mapping of information from the A&R Grid to macro parameters



CPG Process – Populating Template Macro Call
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CPG was originally designed to accommodate one output per row in the A&R Grid

This enabled a one-to-one mapping of information from the A&R Grid to macro parameters

1 2 3 4 5



CPG Process – Populating Template Macro Call
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CPG was originally designed to accommodate one output per row in the A&R Grid

This enabled a one-to-one mapping of information from the A&R Grid to macro parameters

%hta0time2(population_from= 
,population_where=%nrbquote(&gmvar_itt_whr)
,observation_from= 
,observation_where= 
,therapy_data_var=ADSL.TRT71P
,rename_output=example_tte_output
,output_filename=fptotb
,title=Analysis of Progression-Free Survival in months|%nrbquote(&gmvar_itt_subtitle)
,column_width= 
,end_notes=a: %nrbquote(&gmvar_cutoff) |b: %nrbquote(&gmvar_itt_footer) |c: %nrbquote(&gmvar_endnotes_km) 
|d:  %nrbquote(&gmvar_endnotes_Time2cox) |e:  %nrbquote(&gmvar_endnotes_time2wald0test)
,page_orientation=p
,endpoint_label=Progression-Free Survival
,studyid=STUDYID
,reference_therapy_data_varn= 
,maxiter= 
,gconv= 
,debug =A);

1 2 3 4

1

2

3

4

5

5

5



CPG Process – Populating Atypical Template Macro Calls
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 



CPG Process – Populating Atypical Template Macro Calls

36

Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 

Some enhancements to CPG were needed to account for this scenario, three objectives were outlined:
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1. Identify rows from the A&R Grid related to supplementary outputs
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 

Some enhancements to CPG were needed to account for this scenario, three objectives were outlined:

1. Identify rows from the A&R Grid related to supplementary outputs

There is a standard naming convention for these outputs: [primary table name][subgroup name][selgr]
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 

Some enhancements to CPG were needed to account for this scenario, three objectives were outlined:

1. Identify rows from the A&R Grid related to supplementary outputs

There is a standard naming convention for these outputs: [primary table name][subgroup name][selgr]

2. Do not generate template macro calls for supplementary outputs



CPG Process – Populating Atypical Template Macro Calls
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 

Some enhancements to CPG were needed to account for this scenario, three objectives were outlined:

1. Identify rows from the A&R Grid related to supplementary outputs

There is a standard naming convention for these outputs: [primary table name][subgroup name][selgr]

2. Do not generate template macro calls for supplementary outputs

Once #1 is complete, it is simple to programmatically filter out records 



CPG Process – Populating Atypical Template Macro Calls
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Some macros dynamically create outputs based on the data (such as subgroup interaction tests)

While created by a single macro call, these are transcribed in the A&R Grid across two rows to allow title & footnote pairs for each 
type of output 

Some enhancements to CPG were needed to account for this scenario, three objectives were outlined:

1. Identify rows from the A&R Grid related to supplementary outputs

There is a standard naming convention for these outputs: [primary table name][subgroup name][selgr]

2. Do not generate template macro calls for supplementary outputs

Once #1 is complete, it is simple to programmatically filter out records 

3. Retrieve titles & footnotes from supplementary output records and assign values to the correct parameters in the primary 
output macro call



CPG Process – Populating Atypical Template Macro Calls
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3. Retrieve titles & footnotes from supplementary output records and assign values to the correct parameters in the primary 
output macro call



CPG Process – Populating Atypical Template Macro Calls
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3. Retrieve titles & footnotes from supplementary output records and assign values to the correct parameters in the primary 
output macro call

The naming convention is used to dynamically create a 
hash object containing the title & footnotes for the 
supplementary output
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3. Retrieve titles & footnotes from supplementary output records and assign values to the correct parameters in the primary 
output macro call

The naming convention is used to dynamically create a 
hash object containing the title & footnotes for the 
supplementary output

This method was selected because it neatly integrated 
into the data step that was already present in the code



CPG Byproduct – Metadata driven macro variables
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CPG Byproduct – Metadata driven macro variables
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During the development of CPG, it was noticed that information from the A&R Grid could be stored as 
macro variables
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During the development of CPG, it was noticed that information from the A&R Grid could be stored as 
macro variables

A call to the macro which imported the A&R Grid was added to the default startup/autoexec program to be 
executed each time SAS is opened
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During the development of CPG, it was noticed that information from the A&R Grid could be stored as 
macro variables

A call to the macro which imported the A&R Grid was added to the default startup/autoexec program to be 
executed each time SAS is opened

Project-wide macro variables:
Patient population information

Subtitles
Footnotes
Data selection criteria 
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During the development of CPG, it was noticed that information from the A&R Grid could be stored as 
macro variables

A call to the macro which imported the A&R Grid was added to the default startup/autoexec program to be 
executed each time SAS is opened

Project-wide macro variables:
Patient population information

Subtitles
Footnotes
Data selection criteria 

Output specific macro variables:

Footnotes
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Conclusion



Result & Impact

Increased quality of outputs

Less comments received by stakeholders

Reduced time required to produce an analysis request
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Future Development

Create a more dynamic link between Call Programs & Request Form
• Implement “refresh” functionality to update call programs in event of A&R Grid update

Leverage on information from previous analyses
• Look for correlation between keywords from A&R Grid and analysis-specific information 

manually entered to predict suitable values and increase proportion of parameter values which 
are populated at initial call program generation

• Assess suitability of default parameter values based on how frequently they are modified when 
the macros are called

Improve user experience
• Increase number of programmatically identified issues within the A&R Grid (minor typos etc.) 

and generate specific suggestions for corrective action

52



53

Questions



Copyright © 2022 Merck & Co., Inc., Rahway, NJ, USA and its affiliates. All rights reserved.Copyright © 2022 Merck & Co., Inc., Rahway, NJ, USA and its affiliates. All rights reserved.

Thank you

MSD

Tel: 01234 567 890

E-mail: david.maher-mcwilliams@msd.com, michael.allie@msd.com, carl_herremans@merck.com

Address: HTA BARDS, MSD


