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Background

* |SS with 39 output templates — 2100+ outputs

* Alibrary of standard module based macros to
reuse or update*

* |SS SAP being adjusted along the way with
regular changes

* Trial Derived Datasets coming in the pool on a
regular basis

e And 4 months to deliver to validation team!

*: Building Block macro principle for Standard Program Library Design, Francis Dsa, PhUSE 2011



Goals

e Maximize reuse of standard macros

* Framework that easily copes with changes in
Specs and addition of new trials to the pooled

datasets

* Keep work interesting and focused on
programming vs. repetitive and manual work

e Acceptable performance of full run that
allows for quick feedback



Important decisions regarding validation

Overall data flow

Extracting SAP into SAS dataset
Generating program calls
Program design and validation
Output information

Conclusions




Important Decisions re Validation

e Custom vs. standard programs, different effort.
It was not possible to update standard programs
and revalidate them within the timeframe,
parallel programming was the only viable option

e Parallel programming and comparison had to be
automated due to the number of outputs

* Cross-trial validation was also carried out by an

independent team once all trial derived datasets
were available
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Extracting SAP into a SAS dataset (1)

Copying the MS Word SAP to computer clipoard

1.3.1 Table: Adverse Events by SOC/PT

131 Table: Adverse Events hy SOC/Preferred Term

* Opening 3P3 in M5 Word and copying it

to PC ¢l ipboard; w ::?am;t 'x b c:':');antgg R by (nxmls ®
2let re=3sysfunc(system(start winword)): satety haalyais et s P .
Total BExposuce (yca) EEE T EETaey
X X X A1l Rdwecae Eventa s (. xprxxX XXX .X s (3. xbxxxx s . sexs XL XPRXXH XXXH X
* Waiting 2 sec to give a chance to M3 Word mey o R el R i B s
e igces & e S O L s [ X HIRXKK RAXK X XXX [ XX AXPARKK KRXXK X
to open before continuing frericidd recm 3 SIS Im mmmmmomr mnmsmmomz
DATA _NUL L_; SDI: :‘e ed beem 1 .H(x= :Q(.x;autxx EETYaey xxxg xx.x;xxxx EETraes xxx: xx.x;xxxx EXTTaey
T=SLEEP (2) : feetecced tacm 2 o o Yoot ot it et o
Bcefecced teem 3 s (M. XPRRXK XXX X s (X3 HpRAXX KXKX X 233 (XX XPHXKK HRXXK X
RUN; )l-‘zr e of S hjecta acf @vent §- Bdopoction of subjecta inganalya havinggadve fas
i S TS to e rep e gted fortable:
. . Total Expoaues (yeadz| Total Eipniuge in yeaca foc Saftety Ma::ri» e,!
filenawe word DDE 'Winword|System'; e heeamfsowaleal temcamea/Sicojectastelalals
le to be repeated for t
data _null ; Tral Group 1
file word; : : :
X Population 1 Population 2 Population 3 Population 4
put '[FileOpen .Name = "' "gIS5 path.™ '"]';
put "[EditSelectill]"; Treatraent e« TRT1ws e« TRT1ws e« TRTTws « TRT1ws
" i " erergent Cormparator Corparator Corparator Cormparator
put "[EditCopy] "’ « TRT2% « TRT2% « TRT2% « TRT2%s
put '[FileClose]': % tor Ce tor Comparator Cormparator
Severe . TRTl s . TRTI s +« TRT1wws + TRT1ws
run; Comparator Corparator Corparator Comparator
« TRT2w « TRT2w *« TRT2ws +« TRT2ws
Cormparator Coraparator Corparator Comparator

ote:
e displayed by increasing dose

Reference: Importing Data from MS Word into SAS, Jay *  Treatment colurans rust
Zhou, PharmaSuUG 2009




Extracting SAP into a SAS dataset (2)

Pasting into a temporary MS Excel file

a | e | ¢ [ o | €& | fr | & [ W 1 | v k| v | m | N o | F | a]

a1 Introduction

* WMaiti ng 2 sec to o ive a chance to MS Excel 35 | 1.1 Information on the System and Folder Structure wsed for this Trial
36 | The ISS will be based on the same system 3z uzed for the phase 3a trialz.

1 1 . 37 1.2 Software Specification
to open before continuing; T38| = The statistical programming of the trial haz been performed uzing Unix SAS v. 9.13.
. LN
DATA NULL : Tw| 13 Ad-boc Data Handling
— - 4 1.31 Table: Ad: Eveats by dTerm

T=3LEEP(2): @

Teeddurald  Comparslar Talat
HIXLER HWIXIER WX ER

RUN;

I

a6

4z
4%
49
50
51
52
53
54
55
56
57 |.
5%
59
0
L3
62
63 |.
LT
&5
66 |1
7
L33
9
70
"
T2

SafelyRealysinSel aee

filename excel dde 'Excel|System':

s0C4 T — Janual: Lanual.

data null ;

file excel:;

put '[Error (false)]':

put ' [Paste]':

put ' [SAVE.AS ("C:‘tempirnyiss.xls")]':

put '[Select.Last.Celli)]':’

put ' [Copy] '’

put '[Quit]':; - ton 1 | o2 { ton 3| ion ¢
run; ent TRT1| TRT1| TRT1| TRT1

emergel| vz | w2 | ws | v

nt Comp| Comp| Comp| Comp|
73 arater| arater| arater] arater
. . . .

sece

m

Table to be repeated for table:
Trial Group 1
Popula| Popula] Popula] Popula

Trr2| TRT2| TRT2| TRTZ
vz Ve vz Ve

Comp| Comp| Comp| Comp)
T4 Latorl Latorl ratord ratord
Severe

. . .
TRT1| TRT1| TRT1| TRT1
vz vz vz vz

Comp| Comp] Comp| Comp)

i arater] arater] arater| arater|
. . . .

TRT2| TRT2| TRT2| TRT2
v vs v vs

Reference: Importing Data from MS Word into SAS, Jay » o) ove] o] e
Zhou, PharmaSUG 2009 o [Hote:

75 | = Treatment columns must be dizplaped by increasing doze




Extracting the SAP into a SAS dataset (3)

Loading into SAS, transposing and parsing...

1.3.1 Table: Adverse Events by SOC/PT

40
41 A e TTable: Adverse Events
. . referred Tem
* Importing from C:\temp'\myfile.xls to S43; o
. 43 Treatment 1
proc 1mp0rt 0ut=temp Comparator Total
44 N@® ER N@
< _ . %)
datafile= "C:%tempimyiss.xls"  —
. 46
re p l ace . 47 Salety Analysis
KRR
getnames=no; 48
. 43 | TotalExposure [ws]  sxx
mixed=yes; =
run; 51 |AllAdverseEvents sl el oo
W] W RJHRHR RHHRE W] KRR HHRR R
52
53 S0C1 e R T
N N WK KJRRRR KHRR K RRR] KR RJRHRR HHRH K
* Deleting C:\tempinmyfile.xls; S| Prfendtam 1 adve oo oo
X . e[ 5 KRR KRR HRA] 30 AR HRREK
filename f£d "C:\tempinyiss.xls"; | Preforedtem2 s o e
e B KRR RRHKR XRH] 30, KRR RO
o - . 56 | Preferedtem 3 (.1
tlet rc=$sysfunc(fdelete(fd))’ IR gk
filename all clear: Z
- — 58
59 s0c2 (R R
HERJRRER HRHH K AR HH R]RHER HRHH K
B0 Preferred K[ KR HJRRRE HRHR.H
el AR 00 A 0 AR HRRIL K
P
S o KR KRR 0RO KRR
e ol [ oz ] Col3 [ sort_col [ section | S Pt o sy
1 73 Trial group 1 Treatment emergent  Population 1 - TRT1 vs Comparator 2131 Ssi
2 73 Trial group 1 Treatment emergent  Population 2 - TRT1 vs Comparator 3131 N= Number of Subjects with adverse events,
3 73 Trial group 1 Treatment emergent  Population 3 - TRT1 vs Comparator 41.31 @ Z: Propoﬂionlof EUbriuembin arf\alydm set havi:\g
adverse events, £= Number of adverse events,
4 73 Trial group 1 Treatment emergent  Population 4 - TRT1 vs Comparator 51.31 R=Number of events divided by-Subjeet
5 74 Trial group 1 Treatment emergent  Population 1 - TRT2 vs Comparator 2131 = ;Lf;?::zx:ﬁ:f:ﬂ IL‘DEDXDAW "
5} 74 Trial group 1 Treatment emergent  Population 2 - TRT2 vs Comparator 3131 for Safety Analysis Set Té b I e to b e re p e ate d fo r ta b I D
. . . 67 <Therapeutic Area>/<Clinical ~ °
7 74 Trialgroup 1 Treatment emergent  Population 3 TRT2 vs Comparator 4131 Programme /< project /<tial> /kinstance>
8 74 Trial group 1 Treatment emergent  Population 4 - TRT2 vs Comparator 5131 68 | <date> - <programme name> /<output name>
9 75 Trialgroup1  Severe Population 1 - TRT1 vs Comparator 21.31 ga (m
able to be repeated for table:
10 75 Trialgroup 1 Severe Population2 - TRT1 vs Comparator 3131 7 . Tial Group 1
11 75 Trial group 1 Severe Population 3 - TRT1 vs Comparator 4131 7. Population 1 Population 2
12 75 Trialgroup1  Severe Population4 - TRT1 vs Comparator 51.31 F§E] Treatment emergent TR s Comparaior = IBTLvs Compaisior
. N 7 TRT2 vs Comparator - TRT2 vs Comparator
13 76 Tralgroup1  Severe Population 1 - TRT2 vs Comparator 2131 7 [Severe TRTY vs Comparator - TRT1 vs Comparator
14 76 Trialgroup1  Severe Population 2 - TRT2 vs Comparator 31.31 7 TRT2 vs Comparator - TRT2 vs Comparator
15 76 Trial group 1 Severe Population 3 - TRT2 vs Comparator 41.31 ;B o
ote:
16 76 Tralgroup1  Severe Population 4 - TRT2 vs Comparator 5131 9 it columns Ged i N Ote .
increasing dose .
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Generating program calls (1)

Merging progplan with SAP info

1
pmg_inill prog_date | val_init I val_date |macro_name|section|son_mw| output_title | Col0 | Coll | Col2 | Col3 |sort_co|omput_name| filename
data dwany progplan; Adverse event table | 2
. . . 1 |JMFE  2SMAY2012 PHJK  30MAY201 table_se_v01 1.3.1 73 Treatment emergent ) Trial group 1 Treatment | Population 1 © TRT1vs ID_73.2  E:ISS'‘progealis\ ID_73_2 sas
Progplan information that would Population 1- TRT1 emergent Comparator
. Comparat
he extracted from excel file; — fs°mﬁ o
Adverse event table {
length prog init prog date wal init 2 JMFE  28MAY2012 PHJK  30MAY201 table_se_v01 1.31 73| Treatment emergent ) | Trial group 1 | Treatment | Population 2 = TRT1vs 31D_73_3 EISS\progealls' ID_73_3 sas
- - - Population 2- TRT1 emergent Comparator
val_date mwacro_nawe $100 vs Comparator
: . Adverse event table {
section 36; 3 |JMFE | 23MAY2012 PHIK  30MAY201 teble_ae_vO1 1.3.1 73 Treatment emergent ) Tral group 1 Treatment  Popuiation 3~ TRT1vs 41D_73.4  EAISS\progeals\ ID_73_4 sas
macro name="tahle ae v0O1"; Population 3- TRT1 emergent Comparator
- —_— - vs Comparator
prog_init= "IMFE"; Adverse event table {

- . 4 [JMFE  29MAY2012 PHJK  30MAY201 table_se_v01 1.3.1 73 Treatment emergent ) Tral group 1 Treatment  Population 4 © TRT1vs 5/ID_73_5 E:\ISS\progealls\, ID_73_5 sas
prog_date "ZoMAYz012"; e e - Population 4 - TRT1 emergent Comparator - -
val init="PHJK"; I vs Comparator

- - " Adverse event table { .
val date="30MAVZ012"; 5 [JMFE  2SMAY2012 PHJK  30MAY201 table_ae_v01 1.3.1 74 Treatment emergent ) Trial group 1 Treatment  Population 1~ TRT2vs 21D_742  E\SS‘progealis\ ID_74_2 sas
. Population 1- TRT2 emergent Comparator
section="1.3.1 vs Comparator
output; Adverse event table (
6§ |JMFE  29MAY2012 PHUK  30MAY201 table_se_v01 1.3.1 74 Treatment emergent ) Trial group 1 Treatment  Population 2 - TRT2vs 3ID_743  ENSS‘\progealis\ ID_74_3 sas
run; Population 2 TRT2 emergent Comparator
JE— vs Comparator
Adverse event table (
data progcalls; 7 |JMFE  23MAY2012 PHJK  30MAY201 table_se_v01 1.3.1 74 Treatment emergent ) Tral group 1 | Treatment  Population 3 |© TRT2vs 4/ID_74_4 E:\ISS\progealls\, ID_74_4 sas
Population 3- TRT2 emergent Comparator
* Merge all progplan information vs Comparator
a t t tadat £ ted £ SLP: Adverse event table |
And output metadata extracted Irom ‘18 |UMFE  2SMAY2012 PHUK  30MAY201 table_se_v01 1.3.1 74 Treament emergert) Tral group 1 Treament. Poguiaton 4 | TRT2ve 51D_745  ENISS\progeals\ ID_74_5 sas
. 'opulation 4 - 2 emergent omparator
werge dunwy_progplan sap_transpose; vs Comparator
hy section; Adverse event table |
. . 29MAY2012 30MAY20 0113 75 Severe ) Population 1 - TRT1vs 2 75 2 A\ WD 75 2 .
length output_tltle output_name £1ilename 9 JMFE | 2SMAY2012 PHJK MAY201 table_ze_v01 1.2.1 s vsp Tralgroup 1 Severs Population 1 Comparsior 2/1D_75_2 E:\ISS\progealls\ ID_75_2 sas
Comparator

* Construction of output title; —
output_title=catx("",'Adverse event table (',Coll,')',CoZ, Col3);
* Construction of program call/output filename;
output_namwe=catx('_',"ID",sort_row,sort_col):’
* Construction of prograwm call full path;
filenawe = catx('',6"E:\IS5\progealls\ ™, output_name, ".sas");

run;
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Generating program calls (2)

Write all program calls with headers

$globkal project trial instance; @9 E:\155\progealls

$let project=CPH3DE2012; File Edit View Favorites Tools Help

tlet trial=LastPresentation; Qo - © - (| P searcr [ Folders ‘
$let instance=current; o |D —— j
) Name 4 | Size | Type | Date Modified |
#macro print progheader(); File and Folder Tasks 2 a ID_73_2 .sas 1KB SAS SystemProgram  27/05/2012 14:13
u ' L ID_73_3 .sas 1KB SAS SystemProgram  27/05/2012 14:18
put ’ © Make a new folder lﬁ - iy ¢ »
put "Project: &project."; [ﬂ ID_73_4 .sas 1KB SAS System Program 27/05/2012 14:18
st 0T - crrial T 0 ﬁ‘f‘!fh this folder to the @ ID_73_5 .sas 1KB SAS System Program  27/05/2012 14:13
74 . W =
B2 - e ‘_' ’ B2 share this folder lﬁ ID_74_2 .sas 1KB SAS System Program  27/05/2012 14:13
x0 = catx(' ','Ticle:’',output_title); put x0; [#] 10_74_3 .s2s 1KB SAS SystemProgram  27/05/2012 14:18
X1 = cats('Program name:',output name,'.sas'):; put x1; B] ID_74_4 .sas 1KB SAS System Program  27/05/2012 14:18
x2 = cats (' C'.;Cp'.;t : ',output name,’'.txt'): put x2; Other Places A @ ID_74_5 .sas 1KB SAS System Program 27/05/2012 14:18
- " 3 - . - [ﬂ ID_75_2 .sas 1KB SAS System Program 27/05/2012 14:18
= Macro: - . 2 . R
%3 = cats('Macro: (MACTo_name); put x3; s [%] 0_75_3 .s2s 1KB SAS SystemProgram  27/05/2012 14:18
put " DDMMMYYYY"; & My Documents B] ID_75_4 .sas 1KB SAS SystemProgram  27/05/2012 14:13
X4 = catx(' ','Programmer :', p:cg_;r.'_c., p:cg_dace) H put x4; ﬂ My Computer [ﬂ ID_75_5 .sas 1KB SAS System Program 27/05;:2012 14:18
x5 = catx(' ','Validator :',val init,val date); put x5; &) My Network Places (& 0 75 2 525 KB SAS SystemProgram - 27/05/2012 14:18
. Srhan . - - @ ID_76_3 .sas 1KB SAS System Program 27/05/2012 14:18
put Changes P [#A p_76_4 .s2s 1KB SAS SystemProgram  27/05/2012 14:13
put 'Comments E Details vy [R5 sas 1KB SAS SystemProgram  27/05/2012 14:18
DU P YT Ve e e e e e e e e e e R KRR R e e o o o H
put "%access (project=&project.,trial=&trial.,instance=
put ' ';

mend print progheader;

#macro print macrocall():;

10 = cats('%$',macro name,'’ ): put x10;
put x11;
put x
put x13;
put x14

(]

put *
*mend pri

U

1t macrocall;

data faccess(project=CPHSDE2012,tri LastPresentation,instance=current):;
w in one datastep:;

set progcalls; - stable ae vol(

file notitle filevar=filename flowover 13=500; trial grp=Trial group 1

,ae_type=Treatment emergent

,pop=Population 1
,treat=- TRT1 vs Comparator
)z

tprint progheader;
fprint macrocall;
run;
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rogram Design an

TLF
Output Program

Extract
Datasets

Statistics
Dataset

Proc Report/

gplot/etc. Proc Copy

P
Statistics
SAS Dataset

TLF
Parallel Program

Extract
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Statistics
Dataset

Proc Copy

arProg
Proc Compare Statistics
SAS Dataset

Validation Report
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Output Information

I S T S

Statistical Information

Output template

Statistical Parameters

Title

Operational Information
Output ID

Output filename

Template Program & Parallel program

Author/Reviewer/Dates

Program & Parallel program path

Layout Information

Compilation Information

Document, Section, Order

SAP
SAP

Derived

Derived
Derived

Prog & Output Plan

ProgPlan
Derived

Embedded or
Derived

Compilation Plan

Output Plan
Program call

Program call & header

Program call
Program call &header

Program call & header

Program call header
Program call

Template program (when
defaulted) or program call

Compilation VBS code 14



Conclusions

 Automation enabled quick adaptation to changes
e Specifications extracted from the source
* Traceability between outputs, programs and specs

 Terminology in SAP translated into database usable
terms through parsing

* Word/Excel — A (too?) user-friendly environment

 Naming conventions and streamlining of processes
were key to success

* Programmers could focus on their programming while
manual processes were handled by code
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Jean-Marc Ferran
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