),

The data listing facility:
Data is just a few clicks away

(Phuse”

Luigi De Vittorio, OCS Consulting, Netherlands
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Introduction

» Data listings (with tables and figures) are part of the
documentation to generate, review and validate for a clinical
trial.

» They present a picture of the data collected for a clinical trial
to correct issues and assuring that final data has the highest
quality possible.

» "Data collected during a clinical trial must have as few errors
as possible to be able to support the findings or conclusions
drawn from that trial."
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Introduction

» The data listing facility is a tool that was implemented within
the SAS® Drug Development (SDD 3.5) environment of a
pharmaceutical company.

» It allows to interactively generate data listings for clinical
trials on vaccines studies.

» The tool uses only SAS programs.

s

Lo
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Structure and functioning

» Four components can be identified within the tool:
» Program dl__userinterface.sas
» Program dl__driver.sas
» Listings programs

» Macro programs
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Structure and functioning

» dl__userinterface.sas
» Main component of the tool.

» Program that the user can execute in SDD with the “Job
Results Viewer” functionality.

» It generates and presents a user interface to the user to
specify parameters for the execution.

» dl__driver.sas
» Program included by dl__interface.sas after the
parameters have been selected:
» Includes all macros;
» Sets up the libnames and filenames;
» Executes the listing program(s) previously selected;
» Generates the results of the execution;
» Sends the results via email to the user.

www.ocs-consulting.com/nl 8
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Listings programs
» The core of the tool.

» Collection of SAS programs, each program is developed to
generate a specific listing.

» Executed by the tool in series (multiple listings can be run
during one execution).

» Two separate categories of listings: general listings (so called
standard listings) and study-specific listings.

< .
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Standard VS Study Specific

» General listings:
» Can be executed on every study;

» Code must be as generalized as possible and must handle
differences within studies (data structure);

» Use of macro programs makes development easier;

» No need to worry about re-use or adapt of code for
other studies.

» Study-specific listings:
» Intended to be executed for one study only;

» Code is less generalized and can be easier to develop
(e.g. hardcoding is allowed);

» Code is study related, code re-using for another study
can generate unexpected issues (should be performed
carefully).
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Macro Programs

» Collection of SAS user defined macros, each is stored within
a dedicated program.

» Provide frequently used functionalities.
» Standardize the code writing and improve accessibility.

» Make development and resolution of issues easier and
quicker.
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Workflow

dl__user_interface

\

N prompt window

Listing program(s)

dl__driver

Output and
email
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Input and output

» Input
» Standard CDISC CDASH data
» Standard CDISC SDTM data
» Non-standard clinical data
» Raw data converted into SDD with appropriate tools

» Excel spreadsheets read in by the listing using SDD
functionality

» Oracle tables

» Output

» All listings are generated as .xml file saved with a .xls
extension;

» Stored in an archive .zip file to reduce the file size by up
to 99%.
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Output example

A B C E F G H I i) K L M N o P Q R o
Numeric @
Age of Age Height Height in Weight Weight in FPrevious D
1 Center Subject Date of ¥isit 1 Gender Date of Birth Subject Units Group Race DOther Race Height Unit CM Weight Unit KG ¥accination
r r
HISFAMIC OR
41 [1m o3 2013-12-05 ™ 1361-05-25 52 YEARS 1 LATIND WHITE £3 1IN 175 6 LE BE,2 As
v r
42 1M omoz0 | 201212-08 73N 185 B2 LE ™ A
r r NaT ELACKOR
HISFARIC OR  AFRICAN
43 1M 101020 2013-12-05 ] 1968-09-23 45 YEARS 1 LATIND AMERICARN TN 185 163 LB 4 W
r r
44 ozt 2013-12-08 59 1IN 150 155 LE 0.3 As
r d HISFANIC DR
45 1M 101021 2013-12-06 F 1330-01-15 23/YEARS 1 LATING WHITE B3N 150 155 LB 03 A
46 '101 ’1011022 20131208 E7 IN 170 258 LB 1E2 W
r r NOT ELACK DR
HISFAMIC OR  AFRICAN
47 [m onnzz 2013-12-08 F 1982-01-04 3YEARS 1 LATIND AMERICAR E7 1IN 170 256 LB g2 As
A8 '101 '1011023 201312-09 E7 1IN 170 263 LB s W
r r NOT
HISFAMIC OR
49 1M 01023 2013-12-09 F 1372-06-10 41 YEARS 1 LATIND WHITE E7 1IN 170 253 LB 4.3 T
r r
50 ™M omoz4 | 201212-09 EG 1N 1E5 73 LB 738 A
r r HISFANIC DR
51 1M omoz4 | 201212-09 F 1363-01-13 44 YEARS 1 LATING WHITE EG 1N 1E5 73 LB 738 A
52 '101 '1011025 20131212 TN i 2l Le 95,3 W
r r NOT
HISFANIC OR
53 m mnzs | 20131242 ] 1966-06-05 47| YEARS 1 LATING WHITE M 120 210/ LE 953 ¥
54 '102 ’1021001 201312-05 171 em 17 B2 kg 623 W
r r NOT
HISFAMIC OR
55 102 1021001 2013-12-05 F 1371-05-16 42 YEARS 1 LATIND WHITE 171 cm bl 555 kg 553 As
56 '102 '1021002 20131210 181 cm 181 13 kg 713 W

www.ocs-consulting.com/nl

© OCS Consulting



Index

» Introduction.

» Structure and functioning.

» Input and Output.

3 Execution.

» A look at the code: what happens in the background?
» Conclusion.

WWWw.ocs-consulting.com/nl

© OCS Consulting

16



Execution

» User executes the main program dl__userinterface.sas in
SDD using the “Jobs Result Viewer” functionality.

TaT | 12E [ T3PE
1 sas Copy 40 KB process
Paste 16 KB process
Delete 734 KB folder
Assign ESigners 215 KB folder
ESi
[~ | Hame ¢ Size Type 1en
Export ESi
d_ driver.zas 40 KB process m e
Yersion
W di__userirterface.zas 15 KB process
X Checkout
1 listing=_pragrams 784 KB folder
. Checkin
1 macro_programs 25 KB folder

Undo Checkout

Data Explorer

Process Editor
Advanced Loader
Study Definition Editor
Job Editor

Scheduler

» SDD builds a prompt window presented to the user to select
parameters required to complete the execution
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Prompt window: Protocol

» Protocol
» To select the study protocol.

www.ocs-consulting.com/nl

© OCS Consulting



Prompt window: Listings

» Monitoring listings selection

» To select the monitoring listing(s) that he wants to generate.

General

Study
specific

4 Parameter Resolution

Protocol  Monitaring Lisktings Selection I E-mail I
*Monitoring Listings

available

selected

2|

<Mone

Monitoring Listing of Demographic Dat
Monitoring Listing of Medical Histary T
fMaonitoring Listing of Protacal Deviatio

Monitaring Listing of Adverse Events

Monitaring Listing of Concomitant Me:

Monitaring Lisking of Study Visits = i
< JERA
W
<< ——
] i
*Study Specific Monitoring Listings ﬂ
available selected
<Mone= Listing of Demographics
Listing of Adverse Events Listing of Medical Histary
Listing of Concomitant Medication
Listing of Protocol Deviations
Listing of Study Visits
I
< JERA
W
< _

Process Setting

Load | Save |

OF | Cancel | Apply |

www.ocs-consulting.com/nl
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Prompt window: E-mail

» E-mail
» To handle the sending of the results via email.
|

Protocoll Mariitoting Listings Selection  E-mail

*Send to e-mail 2

Process Setting
’V Load | Save |

www.ocs-consulting.com/nl
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Output e-mail

From: sastrust@sddrathaus. ibiomatics. com Sent: za 22-3-2015 14:57
To: Vittorio, Luigi (Ext)
Co
Subject: ocs_01 Data Listings
Dear vittolu 1, &

‘fou requested Data Listings for study ocs_01. These are the results

Type Title Result Output Log
Standard I.\.vlo.lzit.o_rulg \Ti.stiligzo.f:Demographic Data output log

* Right-click = Copy Hyperlink to copy the file address to the clipboard
his is the general log of the User Interface.

Run datefime: 2015-08-22T12-56-14 GMT.

6'—1 Retention Policy: Inbox (60 days) Expires: 21-10-2015

The tool could not find the program in the appropriate location. Program not found
There is no log file and output file available for the user.

Program is executed. Errors occur during execution and prevent SAS  No output created
from generating an output file. Only the log is available for the user.

Program is executed. Errors occur during execution, but do not Output with errors
prevent SAS from generating an output file. Both log and output file

are available for the user, however output is not reliable, since

errors occurred during execution.

Program is executed. No errors occur during execution. Both log and  Successful

output file are available for the user.
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~_userinterface.sas

» dl__userinterface.sas makes use of several parameters set
up in SDD parameters section.

Process Editor - dl__userinterface.sas:

ersion not available

user_folders,

ey /sas) from SAS Drug Development Domain

35
36 A% 50D Macro Pramaters */
37 data work.sddparws;
38 set ssddparms
39 [where=(id = "sprocess>" and valtype = "path™)):
40 rum;
a [
Parameter
ar Mame Type Label Enabled | Required Default Tabname

g g ]
ST 545 oukput 545 output r r S&5 Oubput File Swstem Files
SDOPARMS Process parameter wal.. . |Process parameter values r r 585 w3 Data Set (PC, Unix) Syskem Files
i aeiv SAS program SAS program r r 545 Program File Swstem Files
PROT_LIST Input data table Protocal Selection r r Protocal
PROT_MAME  [Single wariable selection [Protocal Mame - r =STUDYID = Pratocol
PROT_WAL Colurmn value list Pratocal name r W Protocol
DL_LIST Input data table List of Monitaring Liskings r r Monitoring Listings Selection
TITLE_VAR Single wariable selection [Monitoring Listing Title - r <TITLE=> Monitoring Listings Selection
DL_TITLE Colurmn value list IMonitaring Listings r W Monitoring Listings Selection
SDL_LIST Input data table List af Study Specific Manitaring Listings I I Monitoring Listings Selection
STITLE_WAR  [Single wariable seleckion [Monitoring Listing Title I I <TITLE > Monitoring Listings Selection
SDL_TITLE Colurmn value list Study Specific Monitoring Listings r = Monitoring Listings Selection
DRYRLOC Falder Falder - - Parameters
Y RFPSTOAT Text field Tecxk field — r Parameters
YR PEMDAT Text Figld Text figld r— r Parameters

USER_EMAIL  |Selection list Send ko e-mail > v 21 E-rnail
OTHER_EMAIL |Text Field Other e-mail addresses W r E-mail
MACROPATH  |Folder Folder r r Parameters

20 [TESTCDP Boolean field Use TESTCDP environment? = r Wl Protocol

ELISTTYPE Text field Text field W ¥ Parameters
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dl__driver.sas

» Example 1: Obtain a list of all SAS macro programs and include each program file.

$sasdrugdev_login (
url = https://&servername./sddremote,
sdduserid = & sddusr ,
sddpassword = & sddpw

) ;

$sasdrugdev _getobjects (

sddpath = &programpath./macro,
recursivelevel= 1, /* No subfolders. */
typedef = process, /* Only program files. */
dsname = work.list

) 7
$sasdrugdev logout () ;

data null ;

set work.list (where = (iscontainer = 0));
call execute('%include macro('| |strip(scan(name, 1,
run;

www.ocs-consulting.com/nl
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dl__driver.sas

» Example 2: Execute the data listings by including the programs. Each listing program contains a
macro and a call to the macro, so including the program automatically executes it.

sglobal progname;

$let progname=&pgmname;
$global listtitle;

$let listtitle=&title;
$global filename zipfile;

$let filename=&outloc/&progname. & sddusr . &datetimestamp..xls;
$let filepath=&outpath/&progname. & sddusr . &datetimestamp..xls;
$let logfile =&outloc/&progname. & sddusr . &datetimestamp..log;
$let zipfile=&outloc/&progname. & sddusr . &datetimestamp..zip;

/* Redirect the log file. */

filename logfile sasxbamw "&logfile" user="& sddusr "
pass="& sddpw ";

put Redirecting log to &logfile;

proc printto log= logfile new;

run;

$put Redirected from &genlog;
$include &type. list (&progname..sas);
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Data listings programs

»  Example 1: Listing of Duplicated subject numbers Page 1/3

smacro duplicate subjects;
%let progname=dl duplicate subjects;
%let listtitle=Listing of Duplicate Subjects;

%let hasdata = %sysfunc(exist (prot.dm));
$1if (&hasdata = 1) %then %do;
proc sort data = prot.dm
out = work.dm;

by subjectkey studyevent studyeventrepeatkey form formrepeatkey;
where form = "DM";

run;

proc sqgl;
create table work.dm all as
select *
from work.dm
group by dmsubjcd, sex, brthdat
having count(*) > 1;

quit;

%dl merge sites(
dsin=work.dm all,
dsout=work.dm all

) i
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Data listings programs

data null ; Page 2/3
if 0 then set dm all nobs=nobs;

call symputx ("numobs",nobs) ;

stop;
run;
$1if (&numobs = 0) %then $let hasdata = 0;
send;

%dl setup;
%dl standard titles;
%dl cover page;
$if (&hasdata = 1) %then $%do;
%dl merge form status(dsin=work.dm all,
dsout=work.dm all);
%dl determine colstr (dsin=work.dm all,
vars=pfmnemonic subjid dmsubjcd sex brthdat
svcomplete svc date frozen locked
first entry datetime last entry datetime
upload datetime);
$dl start page (sheetname=&listtitle,
frozen rowheaders=2,

frozen headers =1);

www.ocs-consulting.com/nl
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Data listings programs

proc sort data=work.dm all;

by dmsubjcd subjid;

runy;

Page 3/3

proc report data=work.dm all headline headskip pspace=2 split='@'

nowd missing

style (column)={font size=7pt}

style (header)={font size=7pt font weight=bold};

column é&colstr;
define pfmnemonic /
define subjid /
define dmsubjcd /
define sex /
define brthdat /
&define svlocfr;
&define timing;
run;
send;
%1f (&hasdata = 0) S%then

display
display
display
display
display

$do;

14

%dl col (35
%dl _col (35
%dl _col (35
%dl _col (35

(80

)
)
%dl col )

%dl no data page(listtitle=&listtitle);

send;
%dl _end;

smend duplicate subjects;

www.ocs-consulting.com/nl
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'Center’';
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Macro programs

Example 1: Macro %dl_has_var

smacro dl has var(ds, var);
$put ### Macro DL HAS VAR - start;
Sput ###
Sput ### Parameters:;

Sput ### -1 : &ds;
Sput ### - 2 : &var;

slet varnum=0;

$let dsid=%sysfunc (open (&ds)) ;

$1f &dsid > 0 %Sthen %do;
$let varnum=%$sysfunc (varnum(&dsid, &var));
slet dsid=%sysfunc(close (&dsid)) ;

send;

sput &varnum;

sput ### Macro DL HAS VAR - end;

smend dl has var;
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Pros and Cons

» Powerful instrument to generate monitoring listings for
clinical studies.

» Pros:
» Flexibility
» Interactive
» Multiple listings on demand
» Code development easy (standard macros)
» Output via email

» Cons:
» Java engine
» Execution time
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Any questions?

.' Y
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