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Introduction

An efficient data structure to store report
description information on clinieal studies haa
been developed at Hoechst-Roussel Pharmaceuti-
cals, Inc., Information such as headings, titles,
and format specifications can be handled ns a
data dependent system. Such a structure has the
following advantages: (a) the same information
is stored only at one place (b) only the neces-
sary pieces of Information are stored (c} the
system that accesses the data is data indepen-
dent {d} the procezsing and the cutcome of the
system are data dependent (e) the descriptive
information of the reports always metches the
body of the report. Macros are provided deseri-
bing the techniques that copvert the information
into program code using the SAS® function SYMPUT
and retrieve the information in macro variables
using the SAS® function SYMGET.

Desceription of the data structure

Project information of clinical trials is
divided into seven major areas. The data for
each area are stored in Separate tables created
and maintained by ISPF Dialog Management Servi-
ces (ISPF/DM5). Table entries are retrieved
through their keys. A Key is made up of cne or
more table variables end uniquely identifies a
table entry, An utility in ISPF/DMS is used to
create SAS® data sets from the entries in the
table to allow the SAS® programs to access the
information. One data set iz crested for sach
table. The name of each data szet is POO¥ where ¥
corresponds to the table number. Detailed infor-
mation on each data set Tollows.

PQO1: Project number and name information

Variable Data Key

name attribute field Description
PEOJECT N Y Project number
DNAME c N Internal name
GNAME c N Generic name
THAME C N Trade name

P002: Protocol label and trademark information

Variable Data Key
name attribute field Description

PROJECT N Y Project number
PROTOCOL N Y Protoeccl number
HFMT N N Heading format
PROT C N Alternative way

to label the study
REGTHK C N Flag for the regis-

tered trade mark
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POO3: Investigator information.

Varlable Data Key

name attribute field Descripticn
PROJECT N Y Project number
FROTOCOL N Y Protocol number
INVEST || Y Investigator number
INVLAST c N Last name of the

investigator

P004: Data record identification oumber

Variable Data Key
name attribute field Description
FROJKEY C Y Project code
: of the study
ADMLSS N N Humber of the
admizsion record
DOSAGE H N Number of the
dosage record
OSPLASM N N Number of the
Plasma record
QSURINE N N Number of the

urine record

PQO5: Specifications of the sample and assay

Variable Data Key
name atiribute field Description

PROJKEY C Y Project code

VARNUM N Y Number assigned
to a compound

DECML N N Number of decimal
places recorded

MEDIUM C N The medium of the
sample

SENSIT N N The sensitivity
of the assay

UNIT C N The unit of the

assay readings

P006: Secondary heading Iinformatiom

Variable Data Key
name attribute field Deseription

PROJKEY Cc Y Project code
VARNUM N Y Number assigned

to a compound
TYPE C Y The type of

the text (H/L)
LINE N Y The position

of the text {1/2)
TEXT C N Detail description

of the content



POO7; “PROC FORMAT" inmformaticn

Veriable Data Key

name attribute fleld Deseription
FROJEEY c Y Project code
PMT N Y Humber aszigned

to format group

PMTNAM c Y Heame of the format
FMIVAL N b Value of the format
TEXT C R Decode text far

the format value

The following example is provided to des~—
eribe the method of accessing the data set and
the flexibility that the data setas contribute to
the system. A brief description of each macro
called in the example ia given here; details of
the mecros are available in the appendix.

Macro XPARMSET sets up the parameters for
a particular processing, declares the global
macro varisbles from the information in data set
PO05, generates the statements for the PROC
FORMAT end executez them to provide the relevant
decode information for a particular protocol.
Macro XGETINFO uses MERGE to get the information
on the heading from data sets POOL, POO2, and
PCO3 and concatenates the headings according to
the format varisble HFMT in data set POOZ. Macro
XFINDEX checks ir the pattern INVEST is part of
the maero variable EPAGE and the macro ia called
several times within the macro XGETINFC. Macro
XPOTINFO brings in the macro variables generated
by macro KGETINFO to provide SAS® code for the
headings of the report. Macro SFAMI generstes
the format according to decimal specificetion in
data set P0O5. Macro APRIRTV prints the data
using the format generated in macro XFRMI.

Example

The follovwing is a typleal data set for
bicavailability studies. Variables PRCJECT and
PROTOCOL identify the drug and the protocol
number. VARNUM iz the assigned number for a
compound, GROUP identifies the treatment the
subject received during the study. SUBJECT isa
the number assigoed to each patient in the study.
Y1 through Y6 are the assay readings for the six
hlood semples talen for each compound and
subject.

The 5A5® code for the example is given as
follows:

XMRCRO SR

MET PACE~ANPAGE ;

PEOC SORT BATSRTEST;
BY VARNGN LRVEST OROUP SUBJECT;

MEET IHED

RTh LE 1

TEST EHOWECT;

& "

1F FIRSI.¥ARAURE THEW DO;
?g.océ- B ILEFT (VARNDM) ;
ogcnsémnacma;

SALL BYRU(RATEHERT (v TRIN(UEFTIFRNOY) ) 5

IF EOF

THEN CALL EWIPUT/NVH° , TRIN{LEPT (YN} )Y ;

AT ML ;
SET JERTS
BY VARNOM INVEST SROUP SURJECT!
FILE PRINT HERGER=HEWPRSE NOTITIES;
ARRAY TRACES(EY Y1-v8;
1k ﬂln.m P

N
1F E1ELT vaRRUn "~
PuT #12 SUBZECT 4.0 @;

00 1+1 10 &
LoLsi8+il-150;
XPRINTY

H
111lES:

SE 1wt

XPUTiNFD

e TRIHEeUT v, vRnn. 1) ;
Erins LHLEES (YaRaU |

(el
RGO
PECTUMASYFGE
ULADE= 8 | ELEFT
UN]T=S¥nGE T {UCDY
AT 18 0

=
=1

YAk Ot} 5

HENT: ' GROUP GROUP, S/
8.2%

050

1.0

£
WCE&"R&hDN OF C;!Mft UMNLY "lA Y rEDILM g/

1.5

2.0

RETURN:
KPENG SARBLE -
OPTIONS Dau0fe racROGEN SYMBOLGEN nioGic;

BRTA TEST:
égg;.”““' PROTOCOL ¥ARMUM JWVESY GROUP SUBJECT Y1 ¥2 ¥3 ¥4 ¥S v6;
$99 194" 1 32 0.9 2 .06 1.G8 2.54 2.88 3.10 3.
#9 04 1 7% ik P ieIRIaiansg
98 i 1 37 10.66 4 1,22 §.14 108 1.67 1.30 §.23
e 14 1 73 10042 2 2,80 2.06 2,67 3.07 3.0& 7,71
$09 14 1 23 10017 3 £.78 4.7 4152 4 56 §.19 S48
g: ig: lt gg ;2.1: 4 2.04 3.85 1.50 180 1298 20106
LG8 420 4,10 4.8 8. K
W 14 1 I3 $0.08 £ 3.98 307 3,20 388 3,36 409
Wy 4 1 23 20.08 8 4,32 4.4¢ 459 4.%3 4,83 4.55
99 104 1 23 70,17 1 3.68 2.8T 4.34 5116 .30 5.0
999 104 1 2} 20.32 5 1.62 3.4; 4.06 5.06 5.53 §5.27
999 198 1 E3 20,33 B 5.08 4.98 5,03 5.07 4.84 3.04
499 304 3 5 10 I 0.0 o.r 3808 SF.2'tor.] 188.1
959 104 I a5 10 3 2%.2 26.9 0.7 215°% 319.1 464.1
Wi 14 3 45 19 4 5251909 1300 26.0 06.9 139.1
§89 104 3 a3 20 1155120 1208 1074 1302 18.§
999 1A 3 4s 20 5 §2,7 9.7 8.9 16.6 J1.3 €9.5
gz_ W4 3 48 0 135 158 11,7 48,0 Fi.1 1450
XPARMSET (PECKvARaT 2,
SAGE VAR IVEST GROUP,
PROJKEY =PG99 34 )
NEAMPLE
Output of the sxample data
Takt Drug A [WAPI #BB} Protogol 104
lav: Smith {022} .
CONCENTRATEON OF THEOPHYLLINRE {ug/al) IN SERUM
TREATHMENT : GROUP 1 {THEQ-24®} WITHOUT TEST GRUG A
BB 2 .25 .50 1.5 1.5 2.0
2 1 os 3 o8 2.04 2.98 3.10 3.02
3 3.67 3.80 3.5) 3.53 3.57 3.87
L] 1.22 1.1a 1.090 1.07 1.1¢0 1.23
Yast Grug A {HAFI §99) Protocol I04
Inv: Smith $023}
COMGENTRATION DF THEOPHYLLINE {eg/mi} IN SERUM
TREATHENT: GROUP 1 {THEC-24%} WITH TEST DRUG A
sueJ £ £.25 0.50 1.8 1.5 2.9
2 2.89 . 2.06 2.87 3.42 3.3% 3.
i 478 £ 7 4.52 4.85 5.18 5. 58
4 2.04 1.860 1.58 1.60 .18 2.10



Tout Drug A
Iov: Saith {

CORCENTRATION OF THEOPHYLLIME {og/ml} IN SEAUM

ll:l 98] Fretecel 104

TREATMENT: GROUP 2 (THEC-OUR®) WITHOUT TEST DRUG A

sued 3 0.25  9.%¢ 1.0 1.4 2.0
a4, 4.10 N.0% 4.42 [ 11 4.00
; 1%2 ! 02 1.30 1.88 3.70 4.07
B 4.32 .49 4.39 4.93 1.62 4.3%
Text Drug A [HAPI 890 Protocel 1Q4
Inv: Saith (0Q23)

CONCEMTRATION OF THEOFHYLLINE fwa/m)} IN SERUM

TREATMENT . GROUP 2 (THEO-DUR®} WITH TEST DRUG A

SUBd 8 0.2% 9,86 10 i .8
H 4.64 3.1 4,34 3.16 5.00 %.0%
5 3.62 3.41 4.08 3.08 5.5 $.22
B 5.08 4.80 5.0 5.02 4.0 %.04
Tatt Brug A {HRPT 000) Protocol D4
Inv: Jonss (045}
CONCENTRATION OF MAFL GUR {ng/ml} IN PLASMA
TREATMENT: GROUP 1 §THED-24%)
supj <] 0.2% .58 5. 1.5 2.8
2 0.0 0.3 T | 52.2 10%.3 163 )
a1 0.2 25.9 .7 13,1 et 488,11
4 1.5 e 1n.e 28.0 #6.1 1.1
Tast Drug A (MRPI 980) Protorol 104
In¥: Jones (045)
CONCENTRATION GF WAPL 109 {ng/ml) IN PLASMA
TREATMENT: GROUP 2 [THED-DUR®)
SURS '] 9.2% 4.58 1.0 L5 2.8
1 5.5 12.4 1z.9 10.4 13.2 125
H iI.7 6.2 [R] 18.6 z1.0 4.5
E i1.% 15.1 11.2 4).0 na 145.9
Conclusion

Ay 13 evident in the example giwven above,

the report deseription information, the headings,

titlex, subtitles, and format specificetion can

be handled as a data dependent syatem. One great

advantage of such a system ia that the report
description information always matches the body
of the report. Integrity of the reports and
efficiency of the cperations are two naturai
benefits derived from thia kind of syatem.
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Appendix

KrRCRs PREFSET {FriT=1

iy
ﬂorm-rhmu;,

XGLOGAL NOWGE:
wLET nx-xs?res li
XUET XPAGEwRPAGE |

* THIS SECTION SCES UP GLOBAL MACRO VARIABLES FOR LATER USAGE

EY DSTR-GBLK‘
K

1 ASTR-tBLK
e
B ixel;
KLET VMUNCXSCOM{EPICKYAR 41X _SELK};
XBG ILE (XLENGT! H

XLET USIR=ZUSTR ABLE :UI‘!MJH;
RLET IXwXEvAlL (£1Xe é
XLET ¥HIMwxSCANIRPS &\ml &I% EBLK);

XEND
RELE zsh-wsrs SALK . LMSTR. SBLE KSSFR,ARLK . WUSTE;

*  THIS SECTION CREAFES THE MACRO YARIABLES FREGH THE DRTA BET 0008

bRTA_roox

St 05 P00 55
oarhF FROUIEY=Fepeotcer=;
St ben
IF DECRL=.
THEN CRLL S?l‘l’u!§ DE:4LEFT t RMLAY ,'I'I‘
BL3E Cacy Sweworio-iilers m.m§ wé#t foEcmeyy;
ALt
THEN CALL 5¥T\Wf§ n* %!LE‘]’ YARNUTY | 'nnsm'i
1 SLSE CALL Svrmgn{fi-HLERT (vaRmm] LLEST (rEDHim )3
INER CALL § i WAL S e
1r EL3E CALL SwnPuti-SeslierT{vARM t LEFt |3ENSIT) )
THER CRLL 3YIPUTS ‘U :1LEFT (YaRm) , l
w&s& CALL s'mpu1§ *rLICEFT { vARMUN léF' tgi

*  THIS ECTIM setec’s e “Livﬁﬂ‘ INFORPATION FR0K DATA SET Poo?,
= GENERRTES THE CODE For AND EXECUTES THE CODE IG PROVIDE
»  THE mmr FOR A PARTICULAR P*NEC‘F M PRETOCOL

Pyrein

ORTR poox-
SET 0% P00T;
Té nouen SepanyEEY~ TEN 00
F EnTa ok FMT=d
THEN ouum.
N
XLET CNT=4;
oRta iy

SEY POGR EMDwEGE;
8Y NBH FHTYAL ;

RETAIN IX 0 Jx
IF fusr i Ten po;

CSTR='WALUE™{1° *!1LEFTIFMTAAN
?wﬁ smﬁut{‘sm*ﬁnl:nixstfgtubu'n' TRIN(EETRY;

Xe1:
CSNENén({SP‘I{mmL”‘_l_ Tet L TTRIMSTENE S RFTY;
IF LAY

csm-m csn §.8%,

ALL SY Ii‘cuz’shiimwﬂ;:n; TREF{LEEY (J%) )}

?gnéoimmr;'ssa':sfunusnuxm:nmacna:n;;,rnsmcsnu;
o THEN CALL SYHPUY (*CNTY YRIM{LEFT{(X)3);
xiF &cm»c XTI 1mo0;

xou h(-t -t:!e ACHT ;

wo 33(-] X0 SECNTRIN;
BASTREINATY
KEND

XEND;
XENG
FEND PARTGET;



*nuwaiiﬂnﬂhom&dnou.«'u--a-ll«tw‘

¢ FINDEX
- FUMCIION: TO SEI::‘Crloi‘:ﬂ‘! A PAITERN ]M A MACRO VARIABLE GAASTRING

* {ATEST UPDATE

XIRCR0 flmil(PﬁTTEilt-lH\'EST
wPRGT ) §

l]F‘uteu'.'t:éulsm!r&)mimtu(&muenu}
Moe BET Bifiroex uassTrInG apaTTERNS;

"
KHEM) FENDEX;

amsBaaven mem

® LATEST UPORTE: 08/13/

.gxguwnn--(!---t‘dlbwlﬂ““&ﬂ!lﬂ!

KHRCRO CETINFOQ ({!M’I\SET- LAST_

RLDH
KGLMI. HENE&! ﬁEﬂDER’l Né!’lb!ﬁﬂ.’i TITLES;
0MTENTS DRTA=ZOATASET QUT=OSIAFA MORITNT;

i
BiiRfe (0851 ﬂksmas-ré
CALL SYMPUT ("DATASET " LEFT{FETRAMNELY;

PROC_SOKT DRTA=BLATASET GUT=UTIL;
2y RGJECT PROTOCOL ;

UTH 0
Edl T

PRSIECT PROTOCOL;
G mst ERETOLOL;
pATS UTIE;
YEREE ut!zém-on ©5.P001;

» RAME: GETINFG i
®  FUNCT10M: 1O LEY 'ms mmﬂun F0R THE WERDINGS }

LTt

o MR

IF nx
PRTE WTHL:
nenr.e ﬁl:xém-ox 05.P0027
PROJECT TOCOL

15 o
Kif xnnéax:-o KIHEM XU0;

1L
RekcE SHLLINOK) 0% 00D
SRobtey ERbStaLy

zhta
seY uut END=EDF ;
LT g 12
Isaa‘-,sunszausm tLLEMGTH{ISTR}Z!S* 17 1LEFT{INVEST};

ueu CRLL vrwul{ ‘IRl BT ' LEFT{ISTRY);
w'gnax REWFLIET;

DATR ML
i :
TErcre IsiR. n &-,
WIF XFIRDE
ESTRa'Inv: !1 {!1 YRS I A“' PUT{INVESY Z3.311'3";
LALE SYIRUT(T 45 smm T}, 387

(O
1F EOF Iwew 0g;
iF mOT=
THEN wot-umnewcm.
SELECT (wm
ve il
SECELT [ﬁtcm:)-

1$’IR-Y m!D ' Eeatoga) fi1

DE],

k’s}kﬂ w?mﬂﬁ“ Pratatel ‘il
LEFT{PROY}S

is;nﬂ IHEOM]""‘ Frotacal V¢
LEFT{PROT)
OTHERY.
PUT SIMVRLIG CODE FOR REGTIR*;
END;
H
HEN tée 20;
SELELT [is.ifrn:
ISTReTRIMGNRIE 2" £ I TRIN(DNANEL! ) Protosel ‘it
LEFT{PROT];

IS*R*T IH{GWE]]"" {"\ITRIMIDNANE} ! 1 7)) Protegol *1t

;s{n-r ]H}M)H"‘ {PILIRIMEONAIE) 2"} Protecol *!!
DTHE!UIS!

Emwr FINVRLIO LODE FOE REGTMK ;* RESINK;
EMp:
aveER]sSE
PYT TINYELID CUDE FOR WFOT.® wFAT

EN
wsrEC AL
E:\'Iit SyrPut ¢ TITLER JUSTR);

me

xiel NIERM‘I.DWS!I HIEXT=~ATITLES" E
fw? PEHERDCOL HIEXT;};

®iF KNG

K¥NEN !1.!1’ HERDERZ=XSTR{ICODE« ™3 " L 1LEFY IN‘JES'H.
HILXTaSYRGE T (14 e
PUT PARTAOLOL SﬂEX il
‘ﬁerﬁ*éggﬁ:?ﬂ“ﬂi?oERE;xsli(P‘JT HH
MTR &D TRSETY
T ADRTASET;
mw GETINFOL
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Loty L r)

* PUTINFQ
= FUMCTISN: 7O WRITE THE IIE.RDUI: USING
*  LATEST GPORTE: 39/18/%8

WRCRD Pyt INFG;
AREALER
AHEADERZ
AHEADER 3
XPENG PUTENECS

= MRME) FRMT
* FURCTION: 70 GENERRTE THE FDRMAY
* LATEST UPCRTE: ﬂl/b‘fﬂa
W ey
RWCRD Fm

IF QEC=0 THEN
mmﬂwmimf“fgt&won

THE INFOMATIQH FRQA GETENFO

o e

FROTRIN(LEET {1ENe0
éRm-YRIH LEFT(LEN-2

FIfOECY:

ERM = TRIBILEFT {LEN
{ecet);

FRIZ=IRILEFT{LEN

* TS

% oo
Srens n:u;wnstzu

nohm

* MR PRINTY
*  FURCTION: T0 PRINT THE 'RLUE IN THE CORRECT fORMAT
' l.ﬂTEST UPCRTE: T4/28/88
ﬂﬂCﬁe PRINT¥{J=0};
'SELECT[VN;

x0G K KOG BMYN;

1
T 0L TRACES ARFRIAK &3

XEND
OTHERGISE
YT 004, TXKiaat @;

END 2
OEN) PRINTY.
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