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Narratives

• Mandated by ICH-E3 guidelines (Section 12.3.2), which state that deaths, SAEs or other significant 
Adverse Events should be documented in a patient narrative

• Programs used to generate narratives typically get copied from one study to another for many years.

• This can lead to both programming stagnation and execution inefficiencies

• Both of these outcomes had been reached within the AstraZeneca programming teams, and so I was 
tasked with investigating ways to improve narrative generation across different therapeutic areas.

Please note, all patient data displayed in this presentation is simulated.
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What are they?

• A summary of a patient’s data in either compact 
tables, or full programmatically-generated 
sentences.

• The actual layout of a narrative can vary 
between TAs
• The TAs at AstraZeneca each have separate 

requirements for narratives

• For example:
• CVRM = 13 tables, 
• R&I = 2 tables and 22 sentences
• Oncology = 19 tables and 41 sentences
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Legacy Programs

• The sequential nature of the output structure may seem straightforward to begin with, but on closer 
scrutiny of the templates complications emerge.

• The programming complexity was increased by having to mix tabular and textual elements on a page

• The 3 different TA code libraries that I was involved in reviewing were maintained independently, 
sometimes at the study level

• Results tended to be stored in separate data sets, one for each table/sentence. Then hard-coded PROC 
REPORT calls sequentially generated each output element while writing to an ODS destination, one 
subject at a time.

• This was slow and unwieldy.
If only there was a better way….?4



Introducing – ODS Document Stores

• Early versions of SAS had limited options for output, mostly just flat text

• V8.0 introduced the full production version of the Output Delivery System (ODS)

• ODS allows SAS to route your output to different multiple file types (RTF, PDF, etc)

• V9 (?) Lets you capture your output in a new native SAS format: the ODS Document Store.

• Document Store entries can be manipulated and then output to any ODS destination
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ODS Document Store Contents

ods document name=work.demostore;
proc report data=sashelp.class;

column name sex age 
height weight;

define name   / display;
define sex    / display;
define age    / display;
define height / display;
define weight / display;

run;   
ods document close;
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Document Store Contents

ods output properties=results; 
proc document name=work.demostore;

list / levels=all;
quit;

NOTE:
The document store contains internal directories…
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Document Store entry with a BY (1)
proc sort data=sashelp.class

out=work.class;
by name;

run;

ods document name=work.demostore;
proc report data=work.class;

by name;
column name sex age height weight;
define name   / display;
define sex    / display;
define age    / display;
define height / display;
define weight / display;

run;   
ods document close;

ods output properties=results; 
proc document name=work.demostore;

list / levels=all;
quit;
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Manipulate the Document Store (code)
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data exec;
set work.class end=eof;
bygroup=_n_;
length exec $200;
if _n_=1 then do;

exec="proc document name=work.demostore;";
output;
exec="make Boys; make Girls;";
output;

end;
exec=catx(" ", "obpage", cats("\Report#1\ByGroup", bygroup, "#1\Report#1\Report#1 / delete;"));
output;
exec=catx(" ", "rename", cats("\Report#1\ByGroup", bygroup, "#1\Report#1\Report#1"), "to", name, ";");
output;
if sex="M" then exec=catx(" ", "move", cats("\Report#1\ByGroup", bygroup, "#1\Report#1\", name), "to \Boys#1;");
else if sex="F" then exec=catx(" ", "move", cats("\Report#1\ByGroup", bygroup, "#1\Report#1\", name), "to \Girls#1;");
output;
if eof then do;

exec="delete \Report#1;";
output;
exec="run;";
output;

end;
run;

data _null_;
set exec;
call execute(exec);

run;

Create a Boys and Girls folder

Remove page breaks

Rename entry to child's name
Move to relevant folder

Delete old folders



Manipulate the Document Store (executed)
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proc document name=work.demostore;
make Boys;
make Girls;
obpage \Report#1\ByGroup1#1\Report#1\Report#1 / delete;
rename \Report#1\ByGroup1#1\Report#1\Report#1 to Alfred;
move \Report#1\ByGroup1#1\Report#1\Alfred to \Boys#1;

obpage \Report#1\ByGroup2#1\Report#1\Report#1 / delete;
rename \Report#1\ByGroup2#1\Report#1\Report#1 to Alice;
move \Report#1\ByGroup2#1\Report#1\Alice to \Girls#1;
<AND SO ON…>
delete \Report#1;
run;



Generate Output
*--- Output Boys ---;
ods rtf file="<PATH>/boys.rtf" style=Harvest;

proc document name=work.demostore;
replay Boys / levels=all;

quit;
ods rtf close;

*--- Output Girls ---;
ods rtf file="<PATH>/girls.rtf" style=Ocean;

proc document name=work.demostore;
replay Girls / levels=all;

quit;
ods rtf close;
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Summary

• Document Stores are a way to “capture” ODS output to a SAS file

• Items in the store can be manipulated and reordered

• All, or parts, of the Document Store can then be replayed to any ODS destination, with 
any ODS style as normal

• Can save time on very large projects where you want to report the data once and then 
rearrange/combine the output

12



AZ Narratives

• Create data for each element

• Output each element
• PROC REPORT (tables) 

• PROC ODSTEXT (sentences)

• Manipulate output

• Write to master Document Store

• Generate outputs
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Example
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Subject 1 – Table 1

Subject 2 – Table 1

Subject 3 – Table 1

Subject 4 – Table 1

Subject 5 – Table 1

Subject 1 – Table 2

Subject 2 – Table 2

Subject 3 – Table 2

Subject 4 – Table 2

Subject 5 – Table 2

Subject 1 – Table 3

Subject 2 – Table 3

Subject 3 – Table 3

Subject 4 – Table 3

Subject 5 – Table 3

oArrange data by element, i.e.
§ All Table 1 info in a data set 
§ All Table 2 info in a data set 
§ All Table 3 info in a data set 

oPROC REPORT, with BY, for each 
element
§ Capturing in Document Stores

oRearrange document stores to be 
by Subject, not element



Example
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Subject 1 – Table 1

Subject 1 – Table 2

Subject 1 – Table 3

Subject 2 – Table 1

Subject 2 – Table 2

Subject 2 – Table 3

Subject 3 – Table 1

Subject 3 – Table 2

Subject 3 – Table 3

Subject 4 – Table 1

Subject 4 – Table 2

Subject 4 – Table 3
Subject 5 – Table 1

Subject 5 – Table 2

Subject 5 – Table 3

Subject 1 – Table 1

Subject 1 – Table 2

Subject 1 – Table 3

Subject 2 – Table 1

Subject 2 – Table 2

Subject 2 – Table 3

Subject 3 – Table 1

Subject 3 – Table 2

Subject 3 – Table 3

Subject 4 – Table 1

Subject 4 – Table 2

Subject 4 – Table 3

Subject 5 – Table 1

Subject 5 – Table 2

Subject 5 – Table 3

• Then REPLAY each 
subject to a separate 
RTF file

• So I started with 3 PROC REPORTS, and after manipulation
of the Document Stores, have generated 5 RTF files

• On a large narrative project generating tens of tables/sentences over hundreds of 
subjects this made things a lot faster and easier!



Questions?
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Confidentiality Notice

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove  
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the  
contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus,  
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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