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ABSTRACT 

When preparing a data analysis plan for a clinical trial, we 
often need to create table specifications prior to the 
availability of database. Many times, these table 
specifications are produced using word processing 
software, which may not be efficient. To increase 
efficiency, the following two steps have been defined as 
part of a systematic process to programmatically produce 
table specifications: 

• Generate dummy SAS'" data sets based upon the 
efficacy and safety variables defmed in a protocol; 

• Use a generic SAS macro and the REPORT procedure 
to produce desired tables based upon the dummy data 
sets created. 

By the end of this process, not only are the desired table 
specifications produced, but also the table-production 
programs and a format library (which contains titles, 
footnotes, and variable formats) as side products. When 
producing real tables, we need only to generate those 
analysis datasets that are in the same structure as the 
dummy datasets, and run the table-production programs on 
the real datasets. This method has been shown to be very 
efficient. There are two generic SAS macros, MDA TSET 
and SUMCLIN, which may help users to produce dummy 
datasets and summary tables, respectively. This paper 
illustrates functionality of the macros and demonstrates 
their application to a hypothetical study. 

1. GENERATION OF MOCK DATASETS 

A mock SAS dataset consists of a set of dummy 
continuous and categorical variables. We assume that any 
dummy continuous variable is normally distributed with a 
known mean and standard deviation and any dummy 
categorical variable is uniformly distributed over a known 
number of categories. 

To create a dummy continuous variable, say, AGE, we use 
the following data step statement: 

'" SAS is a registered trademark of the SAS Institute, Inc. in the USA 
and other countries. 

where the seed of the RANNOR function is arbitrary and 
the macro variables MEAN, STD, and CONFMT allow us 
to control the range and the value format of the continuous 
variable. For example, if &CONFMT=3., &MEAN=35, 
and &STD=4, then values of the variable AGE are all 
integral numbers with the mean and standard deviation as 
specified. 

A natural method to create a dummy categorical variable is 
to let it repeatedly adopt, as its value, a random sequence 
of its categories. We apply the PLAN procedure to fulfill 
this task. The code segment is as follows: 

DATA NULL, 
CALL SYMPoor(·REP·.COMPRESS(PUT(~OBs/aLEVELs+l,B.»), 

RW, 

PIlOC PLAN, 
FACTORS REPT.aREP OIlDEIlED aCAT-~LEVELS RAIIDOM/NOPRX>lT, 
OUTPUT OCT __ MOATAO_, 

RW, 

where the data null step records the repetition of the 
random sequence, and the macro variables OBS, CAT, and 
LEVELS contain values for the number of observations, 
the name of the categorical variable, and the number of 
levels, respectively. 

There are two types of mock datasets that we often create; 
datasets having one observation per patient and datasets 
having multiple observations per patient. The former may 
record all unique information of patients such as 
demographic and baseline information, study termination 
status, randomization code, etc., and the latter may record 
data from repeated measures such as adverse events, 
concomitant medications, laboratory evaluations, vital 
signs, etc. For each study, we fIrSt generate a mock 
population dataset that has such variables as patient 
identifications, randomization code, and demographic and 
baseline information. A mock dataset having multiple 
observations per patient is then created by concatenating N 
copies of the population dataset with concomitant 
defmitions of dummy variables, where N is a hypothetical 
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multiplication factor of observations. The multiplication 
factor may be any integer other than I. 

To efficiently cr~ate mock datasets for a clinical trial, we 
have written a SAS macro called MDATASET. This 
macro can help us create one mock dataset per invocation. 
A mock population dataset is always created first for each 
study. The macro invocation below creates a mock 
population dataset POP: 

Code 1.1 

fdlDATASIIT (OImI""oPOP. 
.... _1121111101. 
VARS .ecAT_DIV eLBV'BLS_4 

ecAT.SU eLBVBt.s-2 
ecATeJtACB eLBVBLS.3 
eCX8I-AGB aBIIf_t5 esm.2 eeoIlI'II'l'.2. 
ecoa-DIAS aBAR.80 .. :m.2 ec:ounft"d. I 
ecoa.SYST eKBAR.120 es'!'D_3 eco!II'Ir.E'_l. I 
ecoR-DSJ' UBiUi_20 esm.l ec:aIJ'Ift".2. ! 
8COR.Pm.S &RIUl.70 esm.2 eeo:HFJr.l'_3. ); 

• The parameter OUTSET specifies the output dataset. 

• The parameter PTS specifies the number of patients of 
each treatment group delimited by the symbol 'I', and 
instructs the macro to create patient-number and 
treatment-code variables. 

• The parameter V ARS specifies a sequence of 
variables that are intended to be included in the output 
dataset, where the keyword @CON specifies a 
continuous variable and the keyword @CAT specifies 
a categorical variable. Dummy variables for 
investigator number (INV), sex, race, age, diastolic 
blood pressure (DIAS), systolic blood pressure (SYS1), 
respiration rate (RESP), and pulse rate (PULS) are 
requested through this parameter. 

The resulting dummy dataset POP is displayed as follows: 

Output 1.1 

;---------------------------------------------------------------, 
I PT TI<r AGE DIAS SYST RES' PUL5 INV SEX RACE 
! 
I 1 1 .3 82 123 ,. .8 2 1 
I 2 1 '5 78 120 18 70 1 2 
I • 1 43 78 117 17 68 2 
I • 1 43 82 120 18 70 1 
I 5 1 41 82 120 ,. •• 4 1 

I • 1 .5 •• 123 ,. 70 1 1 
I 7 1 .3 7. 120 ,. 72 3 2 1 

I • 1 .3 7. 120 20 72 2 1 

• 1 .. 7. 123 20 72 3 2 

10 1 •• •• 117 , . 72 1 
11 1 .5 7. 120 " 72 2 i 
" 1 .3 .2 120 18 70 4 2 
13 2 4. 80 120 ,. 6. 2 3 

I 

14 2 4' .0 120 " 70 3 1 1 
I 

15 2 41 .2 123 20 72 2 1 2 I 

" 2 4S 80 12. 20 •• 4 2 • i 
11 2 4S .2 120 ,. 72 4 1 1 I 

I 

~'/'-.' • ? .. ./ .... /'../ .j" ~- /">/ '. ,'-A .. '''-/'-/'',/'v'"' ,v' ,,~._/ /'./'-./'0./"./'/'" ~ ~?- ~-"- .. /'/'. -". A / .. ~/ .. /v ' _,h,,'''-, 

,_ '- "'. - - ~~" -/'V",,' ,'~'-'"y'V,_-~,/'/,./'·/v·'_./'_/',/'v<-.,·-·~"'./'/,/v·v',/v"~"/'./"v' ~"'-'v-"'-/'I 

I 18 2 47 80 117 20 66 3 2 2 I 
I 19 2 49 78 123 22 68 1 2 2 I 
I 20 2 43 80 123 19 70 2 1 I 
I 21 2 43 82 123 20 72 2 1 3 I 
I 22 2 45 84 117 21 70 4 2 2 I 
! 23 2 43 80 123 20 70 3 2 1 I 
! 24 3 47 76 117 21 70 1 1 3 I 
I 25 3 47 78 120 19 68 2 2 2 I 
I 26 3 4S 80 120 20 70 3 1 1 I 
I 27 3 43 80 120 19 72 4 1 3 j 
I 26 3 43 78 117 21 72 1 2 3 I 
I 29 3 45 84 126 22 66 2 2 1 I 
I 30 3 43 82 120 21 68 3 1 2 I 

31 3 45 80 111 19 70 4 1 1 
I 32 3 45 78 117 19 68 1 2 l I 
1 33 3 4S 84 120 20 68 2 1 2! 
! ! L_&_. ___ . ___ ._&_._._._._. ___ ._._._~_. ___ ._._._~_._. ___ . _______ ._.1 

The macro creates each dmnmy variable independent to 
the others. So, the variables are all mutually uncorrelated. 
The levels of a categorical variable are either consecutive 
integers starting at I or character values (if a keyword 
@CATFMT is specified). Within the macro, the value of 
the parameter V ARS is decomposed according to the 
delimiter '!' . Each factor of the decomposition represents a 
request for a dummy variable. The macro substitutes the 
string "; %LET" for the prefIX "@" of each specified 
keyword, such as @CON, @CAT, @MEAN, @LEVELS, 
etc. Therefore, these keywords are internally converted to 
the %LET macro statements for macro variable defmition. 

Based upon the mock population dataset, a mock dataset 
with multiple observations per patient may be produced by 
using the macro with a specification of a parameter 
BYV ARS. This parameter speCifies a sequence of 
categorical variables with their levels for the macro to 
create multiple observations per patient identified by the 
combination level of the categorical variables. For 
instance, the macro invocation below generates a mock 
dataset AE for adverse events: 

%MDATaSBTCPOPSBT.POP, 
ov.rSBT-AB, 

Code 1.2 

:arvus.eCAT_8ODYSYS 8-l.JIVELS-l3 IlCATP'Il'l'oolSODYSYS. J 
ecA1'.PRBP'rDJIl eLBVBLs.a ecA'l'PIl'rooPRZPTEltll. 

VAltS -ecu-.QRADB eLZVBLS·S 
ecA'l'.RBLA'fED eLBVlrLs-2 
ec&T.PBR.IOD c.BVBLS-2 

The parameter BYV ARS specifies two categorical 
variables; body system (BODYSYS) and preferred term 
(PREFTERM). The option @CATFMT specifies a format 
for the levels of the corresponding categorical variable and 
triggers the macro to make it a character variable. This 
macro execution creates a mock dataset AE with each 
patient reporting 8 different adverse events (preferred 
term) of each body system (13 levels). In addition, the 
variables GRADE, RELATED, and PERIOD are created to 
identifY the severity, relation to treatment, and time period 
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of each adverse event, respectively. Similarly, the macro 
invocation below generates a mock dataset MED for prior 
and concomitant medications: 

~ft(POPSB2'·IOP~ 

OUTSII>"oIIIID. 

Code 1.3 

Jl.YV'AJl,S..eeJLT-:PItD'IIIIi:D 1ILEVELS.8 4tCI.T1"Jl'l'.P2EI'IIED. • 
VAJLS .eCLTatDmICAT 8LEVELS.1.2 ecATFJr.r.PIIJUtIIO,.'l'. I 

eca.T.-a%OD eLEVELS.2 ) J 

This execution creates eight observations per patient 
identified by the levels of the categorical variable 
PREFTERM (preferred term of medication), and 
associates a pharmaceutical category (a total of twelve 
levels) of medication with each dummy observation. The 
categorical variable MPERIOD alternatively identifies 
each observation as prior or concomitant medication. 

2. GENERATION OF TABLE SPECIFICATIONS 

Based upon a few mock datasets, we use another 
comprehensive macro SUMCLIN to generate a report­
ready dataset upon which one or more summary tables can 
be easily produced by using the REPORT procedure. This 
macro is built over a few functional macros that were 
developed at PRA by the author and were presented at 
NESUG'96. To produce a summary of demographic and 
baseline variables AGE, SEX, RACE, and DIAS (diastolic 
BP) of the mock data set POP created in the previous 
section, for exatnple, you can use the following macro 
invocation: 

%S1DICLm (:arssr..JIOP. 
QVl'SETodtZSOlo'r • 

",... '"""", 
DV _xav, 
Pr .n, 

Code 2.1 

DE*lG __ ........ BT.!l!.!.!.!ll! ~_ 
tICA'l'.SEZ. tlCATJII'l'-SZDJa'. ecarrrr.mamu 
8CA'1'.UCE ea.'rl'II'1'au.c:::Bl'll'!l'. eGRPTrt-:IACB t 
lICCIIoD .... esTA'J:SIIT.!l!.!.!.!l1! marrrroD..... BP ), 

• The parameters INSET and OUTSET specify the 
input and output datsets, respectively; 

• The parameter TMT specifies the treatment-code 
variable; 

• The paratneters INV and PT specify patient­
identification variables (investigator and patient 
number); 

ADVANCED TUTOIlIALS 

• The paratneter DEMOG specifies a list of continuous 
and categorical variables delimited by the symbol '!' 
and the associated keywords are explained as follows: 

• @CON specifies a continuous variable; 

• @CAT specifies a categorical variable; 

• @STATSET specifies a set of descriptive 
summary statistics, such as the mean, standard 
deviation, minimum, median, maximum, etc., in 
their code delimited by the symbol 'I' for the 
corresponding continuous variable; 

• @CATFMT specifies a format for the levels of 
the corresponding categorical variable; 

• @GRPTIT specifies a string of descriptive text 
for the corresponding variable. 

The output dataset from each invocation of the macro is 
prepared in such a way that a simple application of the 
REPORT procedure to the dataset can produce a desired 
summary table. The output dataset from this macro call is 
displayed as follows: 

Output 2.1 

,--"-"-"-"-"-'--"-"-"-"-"--'-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-'; 
i ! i SKIP VARIABLE Cl C2 C3 C4 ! 
i i 

i 1 AG= 12 11 10 33 ! 
i 
i 
i 
; 

! 
i 
; 

! 
i 
i 
i 
i 

1 
2 
2 
2 
l 
l 
l 
l 

STO 
MEDIAN 
MAX 

GENDER 
PEMALli: 
HALE 

RACE 
""ITE 
SLACK 
ASIAN 

44_3 
2.5 

43.0 
49.0 

6 { SO.O} 
6 ( 50.0) 

4 ( 33.3) 
4 ( 33.3) 
4 ( 33.3) 

44.6 
2.2 

45.0 
49.0 

, { 54.S} 
5 { 45.5) 

4 ( 36.4) 
4 ( 36.4) 
3 ( 27.3) 

44.8 
1.5 

45.0 
47.0 

4 t 41),0) 
6 ( 60.0) 

( 30.0) 
( 30.0) 

4 ( 40.0) 

44.6 
2.0 

45.0 
49.0 

16 { 48.5) 
17 ( 51.5) 

11 ( 33.3) 
11 ( 33.3) 
11 ( 33.3) 

i. 4 
; . DIASTOLIC liP 

N 
MEAN 

12 
80.3 

11 10 33 
80.7 80.0 80.4 

: 4 

i : 
i 

STD 
MEDIAN 
MAX 

3.1 
80.0 
86.0 

1.' 
80.0 
84.0 

2.7 
80.0 
84.0 

2.5 
80.0 
86.0 

i._. ________ • __ •. _______ .. _. ___ . _______ . ______ . ___________ • _____ ._ •• ___ •• _ •• _ •• _ •• __ • __ • _____ • __ .i 

where the output variable SKIP is created to identify each 
summary block, which can be used as an order-skip 
variable when calling the REPORT procedure. The 
variable VARIABLE describes each summary row. The 
output variables CI, C2, and C3 have summary values for 
the three treatment groups, respectively, and C4 has 
summary value across treatment groups. 

Upon this output dataset, a summary table may be 
produced by using the following REPORT code: 
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Code 2.2 

pace REPORT DATA_RESULT PS_50 LS.'S SPLIT_" I " SPACING-2 HBAOLINB, 
COLUMN (' •• ' SKIP VARIABLE C1-C4); 
DB'FlNE SKI.P lID ORDER NOPAINT; 
DEFINE VARXABLE/ID DISPLAY "Variable" WIDTH_14 LIFT PLOW; 
J:)EFINE Cl!DISPLAY "TMT 11--1 {N_dP'l'll" WIDTH=11 CBm'BR.; 
DEFINE C2/DISPLAY "'lW1" 21--1 (N_iINP'1'2)" WIDTH_ll CBN'l'n; 
DEFINE C3/DISPLAY ""l'M"l" 3\--1 (N_&!IP'I'3)" WIDTH_l1 CBN'l'D; 
DEFINE C4/DISPLAY "TO't'ALI--1 (N,.,&NP't4)" WIDTH_ll CBNTBR.; 
BREAK APTER SKIP/SKIP; 

Rtm'; 

The resulting table is presented below: 

Output 2.2 

~.---.. -.. -.. -.. -.. -.. -.. -.. -.. -.. -.. -.. -.. - .. -.. -.. -.. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ..... , , i __________________________________________________________________ i 

! TMTl 'I'M'I'2 TMT3 TOTAL! 

• ----------- ----------- ----------- -------.--- I I --~~~~~~~--------:~::~: _______ 2~:::~ -------2~::~: _______ ~~:::~_ --I 
I AGE I 
i.. N l.2. 11 ).0 33.! 
I M&lUI 44.l 44.6 44.S 44.6 I 
i STD 2.5 2.2 1.5 2.0 : 
i MEDIAN 4l.0 45.0 45.0 45.0 i 
i MAX 4S'.O 4S'.0 47.0 49.0 i 

i,: GENDER I 
,
= ~ ( SO.O) ( S4.S) 5 (50.0) 17 ( 51.5) " 

I'OnoWQ ( SO.O) ( 45.S) 5 (50.0) 16 ( 48.5) 

1 ! 
i RACE 

""ITii 
BLACK 

4 ( ll.3) 
4 ( ll.l) 
4 ( ll.3) 

3 ( 2' .3) 
4 , 36.4) 
4 ( 36.4) 

4 ( 40.0) 
3 ( 30.0) 
3 ( 30.0) 

11 ( 33.3) 
11 ( 33.3) 
11 ( 33.3) ! ASIAN 

! i DIASTOLIC BP 

! N 12 
80.3 

11 10 
80.0 
2.' 

33 

i MEAN 
1 STD 

i ::IAN 

3.1 
80.0 
86.0 

80.7 
1.6 

80.0 80.0 

80.4 
2.5 

80.0 
813.0 i 84.0 84.0 

i :-.. _. __ .. _ .. __ ._ .. _-._. __ .. _--_ .. _ .. _ .. _._-.. _ .. _ .. _--_ .. -------------_._ .. _--_ .. _ .. _ .. _ .. _ .. _ .. -

Since this table is produced based upon a mock dataset, the 
numbers included in the table is meaningless. We define a 
macro parameter DUMMYFMT that takes a logical value 
I (yes) or 0 (no) to indicate if the numbers need to be 
masked by a string 'xxx' for frequencies and 'xxx.x' for 
others. The macro saves all numeric results to character 
output variables such as Cl, C2, etc. through using the 
PUT data step function with numerical fonnats. There are 
a few keywords defmed with the macro for users to control 
the numerical fonnats. When the parameter DUMMYFMT 
is flagged (has a value of I), the macro internally 
associates a numeric fonnat F AKEFMT. to each resulting 
numeric variable regardless the input from users. The 
numeric fonnat is de:fmed by using the following 
FORMAT code: 

PROC FORMAT; 
VALUE FAKBlMT 1-99999=~XXX' OTHBR='XXX.X'; 

RUN; 

If the macro specification of the previous example (Code 
2.1) were replaced by: 

%StIIlCLDI ( IH'SB"J'-PQP I 
otf'l'SB'hRBStJLT I 
TIlT .TIlT, 
DV _IRV, 
PT .PT, 

Code 2.3 

I>BKOG ootCOlloAGB .""'A"_olll a 131 81111 ~"oAGB 
IICA'!'.SBX ecA'rP'IIT-sBUIl'r. eGU"l'IT.QBRDBR. 
eo:l'.UCB e<:A'lPIIT-ltACBI'Il'l. eGRnIT.JtACB 
otCOIIoDIAS eSfATSBTol11213181111 ~oDIAS. 8. , 

~-1)J 

then the output (Output 2.2) would have become: 

Output 2.3 

j'_ .. _ •• _ •• _--_ •• _-._._---_.-_ •• _--------_ .. _--_ .. __ ._ .. _ •• _--_.-•• _--_ •• _ .. _._ .. _._ .. _._ .. _. 
i ____________________ . ____________________________________________ _ 

! TMT 1 'I'MT 2 TMT 3 TOTAL 

i ----------- ----------- ----------- -.-- .. -----i Variable (N=12) (N.ll) (N.10) (N.33) 

i ------------------------------------------------------------------
: AGE 

!~ , 
xxx 

XXX.X 
xxx 

XXX.X 
xxx xxx 

XXX.X XXX.X 
: STD XXX.X XXX.X XXX.X XXX.X 

i 
i 

MEDIAN 
MAX 

GENDER 
FEMALE 
MALI! 

RACE 

"""TIi ElACK 
ASIAN 

XXX.X XXX.X XXX.X XXX.X 
XXX.X XXX.X XXX.X XXX.X 

xxx (XXX.X) xxx (xxx.X) xxx (xxx.X) xxx (XXJC,X) 
XXX (XXX.Xl XXX {XXX.X} xxx (xxx.X) xxx (xxx.X) 

xxx (XXX.Xl 
XXX (XXX.X) 
XXX (XXX.X) 

XXX (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 

xxx (xxx.X) 
xxx (XXX.Xl 
xxx (xxx.X) 

xxx (xxx.X) 
xxx (XXJC, X) 
xxx (XXX.X) 

i DIASTOLIC BP 

!~ , 
xxx 

XXX.X 
xxx 

XXX.X 
xxx xxx 

XXX.X XXX.X 
! sm 
! ::IAN 
! 

XXX.X 
XXX.X 
XXX.X 

XXX.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 

i. ___ •• __ ._ •. _. ___ ._. __ •. ____ • _____ •. __ ._ .. __ . ___ •• _ •• _. __ •• _. ___ ._ •. _ .• __ • __________ .. _ •• _ •• _ .. 1 

This is an example of a table specification that usually 
needs to be done as part of an analysis plan for each study. 
Advantages of producing table specifications 
programmatically are as follows: 

• Derived datasets and analysis variables may be more 
vividly described through a set of mock datasets at the 
time which an analysis plan is prepared; 

• All proposed tables are achievable programmatically 
because their specifications are produced through real 
SAS code; 

• Upon completion of generation of table specifications, 
the set of table-production programs and their 
associated fonnats of variables, titles, footnotes, 
labels, etc., are all well prepared prior to the 
availability of the real database. This procedure takes 
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a little more time at the stage of preparing the analysis 
plan, but it will save a tremendous amount of time at 
the stage of producing real tables. 

• When the true database of the study is ready, real 
tables can be easily produced by reassigning a value 
of 0 to the parameter DUMMYFMT for each macro 
invocation. 

This approach has been applied to many studies. In 
average, programming time of producing a summary table 
can be cut by 40-60%. This type of efficiency is very 
important for a contract research organization like 
Pharmaceutical Research Associates (PRA). Programmers 
and statisticians at PRA have to work on table production 
year round, and they have benefited from the existence of 
these two macros. 

For another example, the macro invocation plus the PROC 
REPORT code below makes a specification of summary of 
adverse events by body system and preferred term based 
upon the mock dataset AE resulted from Code 1.2: 

U1DICLlH(:nrsa1' -AlII 
po,sr,r_POP • 
OO"fSB1'_ltBStlLT. 

'l'II'1" _1'IIT. 
DrV _DV. 
I'T _n. 

Code 2.4 

AlIJ'UO • eAftBItM _purrERJ! 
ItBODYSYS _BODTSTS 

:DVIII£tPJrl".l} 1 

PXOC:: :lDOI.T BTA-RBSUL'l' .S.SO LS.132 SPLJ:T."t" S.AClHG.2 BBADLDllh 
<:OL1DIR ( •••• PAGE SED' Vltltl:.ABl.B 1:1-C4); 
DDDm PAGB/I:D 0JtDBR IIOP1llt't', 
DBPDrB SXIP 1m oaDBR IIOPJtIB'r; 
DBl'DIB vnu:BLB/lD DISPLAY -va:r!al)l." "%DD_19 LJ!IIT PLOW; 
DBPUIZ C1/l)%DLAY ,,'tift' 11--1 <a.dr.rl)" MlDftdl CBRTBIt.; 
DBPD13 C2/1)ISltLl.Y .13ft' 21 - - I (B.&lI'P.r2)" wmft-ll CBBTBI.; 
DUma O/.DISI'LAY .'NT 3J--1 ur.aBn3)" WlD'rBdl cmrrBR; 
!JJDI'D13 C4/l)IDUY ""rOTALI--1 or .. un4) " Wm'l3all cmrrBIl; 
DDlt AF'1'BJt PACa/I'AfDJ 
BaBAZ APTBR SKIP/SKIPJ 

It1DI, 

• The parameter AEFREQ specifies the task of 
summarizing adverse events, where the keyword 
@AETERM and @BODYSYS specify the preferred-
term and body-system variables, respectively. ' 

• The keyword @ANY AE specifies a string of 
descriptive text for a summary row of adverse events 
across all preferred terms and body systems, 

• The output variable PAGE and SKIP are created for 
the REPORT procedure to use as page-break and skip­
break variables, respectively. 

The output from the REPORT procedure is as follows: 

ADI"ANCED TlJTORIALS 

Output 2.4 

r-··-··-··-··-·'-··-··-··----··-··-··-··-··-··----··_----.--------.--.-.--.----.. -.--.--------.-! i ______________________________________________________ .___ i 

i 'l'MTl 'I'M'l'2 TMTl i 
! ----------- -.--------- ----------- ! i variable (N_12) (N-ll) (N_l0) ! 
i ---------------------------------------------------------- i 
• ANY BOM SYSTEM XXX (XXX.X) XXX (xxx.X) XXX (xxx.X) ! 

BODY AS A WHOt.E 
PRBPDUD TERM 1 
PRBFBRltlm TERM 2 
PREFBRltED TERM 3 
PRBPBRR.ED TERM 4 
PRBPBRRBD TERM S 
PREPEU.ED TOM , 
PREFBRIUm TBRM 7 

CARDIOVASCULJUl 

PREFERRED TUM 3 

PREPERR.BD TOM , 

DIGESTIVE 

PREFERRED TERM 2 
PREFERRED TERM 3 
PREFERRED TERM 4 
PR.EFERltEI) TERM 5 
PR.EFEIlRED TERM , 

PREFERRED TERM 7 
PREFERRED TERM 8 

xxx (XXX.X) 
XXX (XXX.XI 
xxx (XXX.X) 
XXX (XXX.X) 
xxx (lOOC-X) 
XXX (XXX.X) 
XXX (XXX.X) 
xxx (XXX.X) 
xxx (XXX. X) 

xxx (XXX.X) 

xxx (XXlCX) 
XXX (XXX.X) 
xxx (xxx.X) 
XXX (XXX.X) 
XXX (XXX.Xl 
xxx. (XXX .Xl 
xxx (XXX.X) 
xxx (XXlCX) 

xxx (XXX.X) 
xxx (XXX.X) 
.xxx (XXX.X) 

XXX (xxJe Xl 
xxx (XXX.X) 
xxx (lOOCX) 

xxx (xxx.X) 
XXX (xxx.X) 
xxx (xxx.X) 

xxx (XXX.X) 
XXX (XXX.X) 
XXX (XXX.X) 
XXX (xxx.X) 
XXX (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 

xxx (XXX.X) 

xxx. (XXX.X) 

xxx (X10C. X) 
XXX (XXX.X) 
XXX (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 

xxx (XXX.X) 
XXX (XXX.X) 
XXX (XXJe X) 
xxx (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 
XXX (XXX.X) 
XXX (XXX.X) 
xxx (XXX.X) 

xxx (XXX.x) 
XXX (XXX.x) 
XXX (XXX.XI 
xxx: (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 
xxx (xxx.X) 
xxx (XXX.X) 

xxx (XXX.X) 

xxx (XXX.X) 
xxx (XlOC.X) 
xxx (XXX.X) 
xxx (XXX_Xl 
XXX (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 
xxx (XXX.X) 

xxx (XXJLX) 
xxx (XXX.X) 
XXX (XXX.X) 
xxx (XXX.X) 
xxx (xxx.X) 
XXX (XXlC-X) 
xxx (XXX.X) 
XXX (XXX.X) 
xxx (XXX.X) 

; 
: 
: 
! 
i 
; 
: 
: 
! 
i 
i 
i 
i 
i 
i 
; 
j 
i 
i 
i 
; 

! 
i 
i 
i 
i 
i 
; 

! 
" ,,/<;:;:. y",:;,~-;,-;::-;:;.;-$-;:.::::. ;';~'/ ;:;;."(--';::'::;;.-;:; ~ :;;.;;:~;>;. ,~;:: ~- ;: ~.:. ;:.:/~ -;: :;- :;: <:~' -::.:/.::;: -; :;-:..'.;<~.;:.;.:.;:::;'-;.: 

3. APPLICATIONS TO A HYPOTHETICAL STUDY 

A hypothetical study is created here to clearly illustrate a 
sample application of these two macros to analyses of 
clinical data. This hypothetical study is assumed to be 4 
weeks, multi-center (4 levels), randomized, parallel, multi­
dose (2 levels: low and high), double-blind, and placebo­
controlled. A total of 150 patients will be randomly 
assigned to one of three treatment groups: low dose, high 
dose, and placebo, There will be 50 patients in each group. 
Baseline evaluations will include age, sex, race, height, 
weight, respiration (RESP) and heart-pulse rates (PULSE), 
systolic (SYS1) and diastolic (DIAS) blood pressures, 
hemoglobin (HGB), hematocrit (HC1), and serum iron 
(IRON). Efficacy assessments include HGB, HCT, and 
IRON made at Weeks 1,2,3, and 4 or at the termination of 
the study. Concomitant medications and adverse events 
will be recorded during the study period. In addition, the 
vital signs WEIGHT, RESP, PULSE, SYST, and DIAS will 
be evaluated once more at the end of study. 

The primary efficacy variable of the study is hemoglobin 
evaluated at the end of study, which will be analyzed by 
using analysis of variance with effects of center, treatment, 
and their interaction. Except for an overall treatment 
comparison, other comparisons of interest are high-dose 
vs. placebo, low-dose vs. placebo, and high-dose vs. low-
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dose in the mean change of hemoglobin from baseline. 
The other efficacy variables will be analyzed in the same 
manner. 

A Mock Population Dataset 

The macro application below creates a mock population 
dataset MOCKPOP with the variables described above as 
well as variables for treatment group (TMl) and patient 
number (PT). The variables TMT and PT are created due 
to the specification of the parameter PTS which informs 
the macro the number of treatment groups and the number 
of patients per treatment group, respectively. In addition, a 
flag variable for completeness (COMP) and a categorical 
variable of six levels for reason of discontinuation 
(REASON) are also defined with the dataset. The 
subsequent data step ensures that the categorical variable 
REASON is defined only when a patient does not complete 
the study (COMPLETE=2). There are a total of 22 
variables and 150 observations in this mock dataset. 

%DATASBT (OU'rSB'1'..JIOCZPOP. 
ns .1.01.01.01. 
VAllS .ecAT_C3ITD ~Sa4 

DATA IIOCKPOP, 
SBT JIOCK POP, 

ecAT.SU ~S.2 

ec:AT.lI.\CB eLBVm.S.4 
et'Olf-aAGB ..... 45 
ec:.'Q1I.J):rASl euaw_8D 
ecoJI'_STSTl 4tDAlI.12 0 
eccnr.UB1"l emaw.a 0 
iICOlf.PUl.SBl ..... 70 
ec:oJf.UIGB'l'l ....... 140 
ec:.'Q1Iool)tAS2 ..... .ao 
ecoH.STST2 .... -120 
ecoH.USP2 ...... 20 
.COH.:rm.SB2 ..... 70 
ecos.1IBI<Dl'r2 ..... 140 
ecoII-BBIGII'l' BDlrd.' 
eCOH-BGB emua:sd. 6 
IICOH-scr ~-2' 
ecoa.IROH eaur.ll 
ecATaOOIIP et.BVBLS.2 
ilCAT_UASOlf eI.BVBLS.S: 

IP COXPLBTBal TJIDT RBASCIlII •• I 
RIIR, 

esTD_S ecoB7Il'l'.2 • ! 
es"l'De2 ecolDIl'l'_3 • 1 
esm_3 1ICOBl'I!'1'., . 1 
esm.l ~.2. 1 
.STD_Z ItCOlUIlTd • ! 
esTD_20 ecoR7MT.3. ! 
eSTD_2 800RPMT.3. 
eS1'D_3 IICOlIPII'rd . 
eSTD_l acoanrr.z _ ! 

eS'l'D_Z 8COBFII'rd. ! 
eSTD.20 ecoRI'IIl'l'.3. 
eS'l'D_l ec:G1U'II'r_).l 1 
eSTD.l ecoRFII'l'.".l 1 
.STD.' ~.4.1 
eSTD.l acaR7NT_4.1 

I 
), 

The variable DIASI and DIAS2 are baseline and post­
baseline evaluations of diastolic blood pressure. The other 
vital signs variables are similarly defined. 

A Mock Efficacy Dataset 

This mock dataset MOCKEFF is created based upon the 
mock dataset MOCKPOP. The three efficacy variables 
HGB. Her. and IRON are generated for each patient at 
each week. The keyword @CATFMT specifies a format 
weekfmt for the corresponding variable WEEK and 
instructs the macro to defme it as a character variable. 

PROC l'OltD.'l'l 
vnn WBBKFM'1' i.-Week l' 2 .... Wee): 2' 3.'Week 3- ,.'w..k ,., 

RIIR, 

\XDA7ASB'l' (POPSlI'l'"""""",,P (mBP.CBlI'1'BII M' SBX). 
otrrSft-JlDClB1l'P , 
:BY'V'M.So4C.A.'l'.1fBBlt et.nBLS., eCl.TI'JI'1'.W8BD'II'r • 
vns o4COHdGB iIJIBAH.,. 15 

ecmra:ECl' eJIIU,H.29 
ecow.lJtOB eJIU.If.ll 

eI1'I).l 1tCONJ'Il'r.4 • 
.STD.3 ~.4.1 I 
eB1'J).1 8COIIIPIl't.'.1 ) I 

A Mock Medication Dataset 

The macro invocation below creates a mock medication 
dataset MOCKMED. Each patient is assumed to take one 
medication (either pre-baseline or post-baseline) from each 
medication category. The FORMAT procedure defines 
formats metlcat and medprefthat are used for the macro to 
create the medication category and medication preferred 
term as character variables. The variable PERIOD is 
created to identify if the medication is taken before or 
during the treatment. 

PllOC ~'l'1 
VAL'DB JIBDPItBII' 1.lrJIZDlCATIDlII 1'" 2.<PJmD:EC:a.TIOK 2" 1.II'IIED:tCATZCH 3' 

4.II'DDICl.TIDlII .'" 5."'JlBDICATlOH 5'" '.·lIZDlCA'l'ZOB ,. J 

VALlJE JIBDCA'l' 1."ca.'rZGOJlY l' 2.'ca.'1'BGOJlY 2'" l.'CATEGORY 3" 
• ... CAT.BGaRy 4' 5.'CATBGQRT 5' '.'CATEGORY ", 

\llDATASBT (POPSZT.xocEPOP (lI:u..CJI:R'rD. PT sn}. 
otJ'l'SE"E'.xocJ:BI:D, 
BYVltJIS.ecA'l'dIEDCA'l' m.zvm.s., eca:rnrr.JlEDC1l,T" 
vAJtS .ec:a.'l'.PJlBI'TEJUI ex.EVlCLSafi eca.'rnr.r-BEDPREI'" I 

eo.'l'.JlERIOD m.zvm..sd eca.'1"nI'l"d"EaIOD" ) , 

A Mock Adverse Events Dataset 

The mock adverse-events dataset MOCKAE is created by 
the following macro invocation: 

PllOC' 70 .... '1" 
VALm:~ 

1 • 'BODY AS A IIBOLZ' 
2 • ·~IOV'ASc:at.AR· 

3 • 'n%GBSTTVB' 
" • ·DDOCllDE· 
5 • ·Jl:lllATIC· 
15 • ItJIB'l'ABOLIC/KIm:tIIHtJHB· 
7 .. ItJIUSctJLOSDtoBTAL· 
S • 'KBaVOUS/PSYCIlATRIC' 
9 • ·ltBSPIU'l'ORY· 
10 .. 'sxm-
11 _ ·SRCUL SDSBS' 
12. .. ·tJltOG&liI'l'AL· , 

VALUE PUP7II'1" 
1 .. .PItBPlDUlZl) '1'DB l' 
2 .. -PREPDItlm '1'BItI[ 2" 
3 .. .. PR:BPDRlIJ) 'l'lIRK 3" 
" .. ·PRDBltltllD TED ,. 
5 .. of PRBI"BRJtBD 'fBIII 5' 
, .. "PI'tZI'BRRD ~ " 
7 .. 'PUIBRR3D 'ftIIK " 
a .. .. PKEI"DItBD "rBlIIl a" 

TcJIDATASS'r(.apsz'r.IICJCDIQP(EEBP.CER'l'Bll PT BU,. 
ODTSZ"1".IIOCEAE, 
BYVAItS.ecATdODYSYS eLEVZLS.12 ecA'rl'Jl'r.BOJ)Y!'II'l'. I 

ecAT~ et.E'JZl,S.8 eCA'n'KT.P1LDPIIT. 
VAltS .ilCAT-JtBI.l.TBD eLEVELS.2 

IlCAT.Dl'rDS et.BVBLS.3 ), 
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The parameter BYV ARS specify two categorical variables 
BODYSYS and PREFTERM that represent the body system 
and preferred term of an adverse event, respectively. This 
specification implies that each patient will report eight 
different adverse events of each body system. The variable 
RELATED is created to record if an event is related to 
treatment or not (J=yes, 2=no), and INTENS is created to 
record the intensity of an adverse event with three levels; 
I='mild', 2='moderate', and 3='severe'. 

Utilzing the mock datsets created above, table 
specifications for the following summaries can be easily 
produced: 

• Patient Disposition 
• Patient Disposition by Center 
• Demographic and Baseline Characteristics 
• Demographic and Baseline Characteristics by Center 
• Prior and Concomitant Medications 
• Efficacy Assessments 
• Adverse Events by Body System 
• Adverse Events by Body System and Intensity 
• Vital Signs 

Each table specification is generated with an execution of 
SUMCLIN followed by an application of the REPORT 
procedure. Since the REPORT code is very 
straightforward (see Code 2.2) and is very similar from 
one application to another, the following applications 
present only macro specification part. 

Patient Disposition 

The keyword @CATFMT specifies a format for each of 
the categorical variable, and @INDENT specifies spaces 
to indent the text of the output variable VARIABLE for the 
summary of the corresponding variable (the default is 2). 

.-"---"----'-'-----"-"-"---"-"-"-"-"-"-"-'--"-"-"-"-"-"-"-"-"-"-"-"-"-' 
! ! 
! UtIXCLIB (tlfSBT -xocnop; 
i O'a'I'SBT-usvLT; 
! mr _TJlT, 

! PT .n, 
! DBIIQG -ec:M'-COJIP ecranrr.O»IP. eDlDBII'l'-O 
i ec:a'l'_JtBA.SOW ecM:PJIT_ltBASOI1. eDlDBll'1'·2 
i eGRF.rIT_ItUSOD of D1_continuat1OD, 
! DtID!'I'JD'.l) 1 

i i _______________________________________________________________ _ 

i Low Kigb Plac.bo i ___________ ___________ _ _________ _ 

! Variable CR.SO) (R.SO) (5.50) 

! -------------------------------------------------~--------------
• completed xzx (%%X.X) %%% (%%X.X) XXX (%%Z.X) 

Di.accIzt,tiDued XU (UX.X) D% (XXX.X) XU (UX.X) 

.".OA of Dl.cOAt.iAu.atiem 
Lack of c:o.pli.azLCe 
AbAo:Iaal Lal:I. VelUM 
WYez' •• BvftDt _ ... 
r.o.t of Follow-up 
0 ...... 

:ax (UZ.X) 
XU (ZZZ.X) 
DX (UZ.X) 
xx: (DZ.J:) 
xx: (DZ.J:) 

DX (UZ.J:) 

xxx IUX.X) 
%XX (XXX.X) 
UXIUX.X) 
UXIUX.X) 
XXX (%n.X) 

XXX IXXX.X) 

ZD IUZ.X) 
::u:z (XXX.X) 
:uz (UX.X) 
:uz (XXX.X, 
ZD (UX.X) 
lCa (UX.X) 

! 
1-•• _._ •• _ .. _ •• _ .. _ •• _ .. _. __ .. _ •• _ •• ____ • __ .. _ •• _ .. _ .. _ •• _ •• _ •• _ .. _ •• _ •• _ •• _ .. _ •• _ •• _ .. _ •• _ •• _ •• ..i 
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Patient Disposition by Center 

The macro SUMCLIN features a parameter STRATA to 
enable users to specify a categorical variable for a 
summary stratified by the categorical variable. Hence, 
this task can be easily achieved by adding a parameter 
specification "STRA TA=centef' to the previous example. 
The code and its results are as follows: 

----------------------------------------------------_.--_._-----. 
%StIJIC.nf C msB'1' aJIOCEPOP, 

omsft_usm.T, 
TJI'l" -'l'KT1 

n .n, 
l)BIIOQ .eCAT-COJIP 

STRAT.a..CD'l'BR, 
JnDIIIYJ'JlT_l) 1 

I 

!·-:~:::-:::.:::::::~-::~:--:--..::::-CEHTiii;_i-:.:::::::-::-::::-----:.-:::::::-::-! 

! ! I ________________________________________________________________ I 

! Low !Ugh Placeba ! 
I ----------- ----------- ----------- I i Vuia:ble (11_13) (5-12) (11_3.31 i . . 
J ----------------------.------------------------------------.-.-- J i CCIIIIplet.ad %XX (XXX.X) DX CDX.X) %::ct (xn.X) i 
, Di.COAtiDua4 xxx (XXX.X) %%X (DX.J:) %XZ (XXX.X) i 

! 1M.em of Di.COD.tiJ::t.uat;i.on 
Lack. of CoIIpliaACfll 
AlmoJ:2l&l Lab. values 

DX (Z:C:.X) 
.z:a. (DZ.X) 
.D::r: (:ax.X) 
.D::r: (:c::r:.X) 
xxx (UX.x) 

:a:z: (DX.%, .n::z: (:EU.X) ! 
DX (XXX.X) :ax (:EU.X) i 

Ad.ver.e BveiD.t 
Lo.t of Follow-up 
O .... r 

xa: (%XX.X, :ax (:EU.X) i 
xu. (XXX.X) xxx .(::ca:.X) j 
xxx (XU.::tJ xxx (::ca:.XJ 

I _.-._-----------_._._._._._._-_._._-_._-_._._--.-._-_.----_.----, 

r-:':-:'~~:'-::-:::':::::-:-:'::':::-:::'::"CiiiTiR'::i'-:::'::':::::'::':':'_-:::'::''::::::::':''1 
! 

.... 0Il of l)i8ccmtmuatioa 

Higb Placebo 

xxx (UX.X) XXX (XU.X) XU (UX.X) 
XXX (UX.X) XXX (%XX.X) XU (XU.X) 

Lack of Co:aIpliance XU (%XX.X) xn: (XXX.X) :ox (XXX.X) i 
AbDoraal Lab. Value. XXX (XIX.X) XXX (XXX.X) XU (XXX.X) 1 
Adver •• Bvea.t DZ (UX.X) XXX (XXX.X) %XX (DX.X) i 
Lo.t of Pollow-v;p :: ~::.~~ = ~xxx.x~ :: :xxx.x~ i i OtJ:aer • XXX.X xxx.X! 

~-:': --:-: y..":;::'{- ,_'S ,v;,:' :,:;- ~:.'-:,::;,::_~: :-:;,; ~ :,-;:::,:,;:,:-;-::::::''::'0 ~ ~;:;:'~. ;.:~:::-:.:: >::,;,~ -: -:;,;'-":'::'';''';::'~;:_:-;'::;'::::'':/ 

Demographic and Baseline Characteristics 

The keyword @STATSET selects a set of descriptive 
statistics for a continuous variable and @CATVAL 
specifies all possible categories of a categorical variable in 
case that there are a few categories defined in a case report 
form but not observed. 

1'-"-"-"-"-"-'-"-"_·'-"-"-"-"-'·_"-"-"-"-"-"_·'-"-'--"-"-"-"-"-"-"-"-"1 

! ! i "SUXCLDI (IltUT .xocJtPOp, i 

.i OUTSZT_ltBSVLT, i. 
ft'r _TIlT. t P'l' _PT. ! 

-. '" ~-'" /'/"/'v""'/''/-/v-'-../-./'--./ "·F"",,·'",,,-", .'-'-. .'"'-/-'/'0 
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OBIIOG ..o.T.SD e<:a.'l'PJI'l".8BU'Ja'. 1IQRFlTr_Gea.4er 
e<:oIII...... eSUTft'l'.1112111 ~ ..... 
ecAor"'ce eQTPJIT-».cBI'JIT. eanrt-ttace 
ecow-n%ASl .SUT~.1112111 eQRPTIT-ni •• tolic .P 
ecow.SYSTl esuT~.1112111 ~.Sy.tolic .P 
ecow.PlJLSB1 .ft"T~.1112111 ~.Pu1 •• Re'. 
ecow._l eSUTft'l'.1112111 ............ aup ...... i ... 
ecow.1I8%G8'I1 eftAT~.1112111 _IT._ .... . 
ecow .... IGll'l eSUTft'l'.1112111 ................ i .... . 

DmarrpJI'r.l) , _________ . _________________________________________ . ___________ .J 

~.---.---.-.-----.-.---.-.-.-------.---.---.-----------.---.----~ , 
I ._._-._.-_._._.-_ .. ----.--.--------------------------------------

! --- .. ~ .. --- ---~~!:---- --~~~ .. - ---~~---i VllZ'iUle (R.SO) (K.SOl nil-SO) (It_150) 

! ;;;;;;----------------------------------------------------------
! 1'BDLB' xxx cux.X) xu (XU.X) xu (XD.lU XIX CDX.lU 
I XI.LR xu (ux . .!:) xu (XU.X) XIX (J:n.X) xu IDI.S) , 
i_ 
, " 

IIIWr 

, , 
i , 
i , , 
, 

Reco 
118%"" 
IWLO: 
ASlAII 

""""" 

I Pulse bte 

, " 
, -, ...., 
: Reap.iraUCD. 

" , """" 
, sm , 
I b1g:b.t. 

lCCt." 
lCCt." 

""" (:ED.X) 

""" (ux.X) 

""" (ZD • .J:) 

""" ClCCt.,,) 

""" """.x 
Ult." 

""".x 
"""." 

""".x 
""".x 

ltU.x 
""".x 

ltD 

lCCt." 
lCCt." 

""" C""".,,) 

""" (xu. X) 

""" (ux.Z) 

""" (xu.x) 

""" 
"""." 

""".x 
"""." 

""".x 
""".x 

""".x 
""".x 

ltD." 
ltD." 

""" (XU.X) 

lCCt (UX.X) 

""" (UX.X) 

lCCt (UX.X) 

""" 

ltD.x 
Zltlt.x 

= """.x 
""".x 

""".x 
""".x 

ltD 
ltD." 
ltD." 

lCCt (ZU.X) 
ltD (XU.X) 

ltD lxu.x) 
ltD (ux.x) 

ltD 
ltD." 
ltD." 

lCCt 
ltD.X 
ltD.X 

""".x 
""".x 

""".x 
""".x 

I 11 XU x::ct :ax ra. 
1 IIKAJI' ra. _z :zz:z • z ZD. X xu:. X 
1 ST.D ra..X :ZZ:Z.X EEZ.S :Z:ZX.% , , 
~--.---.-----------------.-----------.-------.-------------------

Demographic and Baseline Characteristics by Center 

This task can be achieved in the same manner as in the 
example above for patient disposition by center. 
Specifically, this can be done by adding the parameter 
specification "STRATA=center" to the macro invocation 
of the previous example. 

Prior and Concomitant Medications 

The parameter POPSET specifies a population dataset that 
is used for the macro to count the number of treatment 
groups and the number of patients per treatment group. 
The parameter AEFREQ is specified to summarize 
medications in the same manner as to summarize adverse 

events (count the number of events by patient). The 
keywords @AETERM and @BODYSYS specify the 
preferred-medication-tenn and medication-category 
variables, respectively. The parameter RSTRA TA is 
defined within the macro to specify a set of categorical 
variables for a stratified summary. Here, the variable 
PERIOD is specified to the parameter, which instructs the 
macro to summarize medications by time period; prior and 
concomitant medications. This stratification variable is 
included in the output dataset and can be included in the 
BY statement of the REPORT code for a stratified print of 
the results. 

------------------------------------------------------------_.-, 
i %SVIICLm (JB'Sft 
i :IO.SI:2' 

O!TEs,..,. , ....,. 
, n ......". 

.n, 
I .a:a:nutQ ..wn1DIJI dED"I'ERJI: , , , , 
, 

tu.lI'YU..a:BT Jml)ICI.'1'ICIlfS, 
RS'l'BArA .PDlcm, 
ntJJIIIYPII'l'-1J J 

~----------------------------------.-------.--------------_._.-

I----·-------·---·---·---·----~·-·-·-------·-----------------.­

! ------------- .. ----- 1'D1.QD.Prio:r lIeclicatiOil ----------------------, 
1------------------------------------------------------------------! :Low :aip Placebo 'l'ODL 

1 ----------- ----------- ----------- -----------i Variable (K.50) (li-50) (11.50) (.-150) 

j------------------------------------------------------------------
JMT DDlCA'l'IONS DXCDX.X) XXX (XXX.X) :ax (XXX.X) :ax [XXX.X) 

i CA'l'BCOltY 1 DX(DX.XI nx (XXX.X) :ax (XXX.X) XXX (UX.X) 
DDlCA'l'IOB 1 DXCDX.X' XIX (XXX.X) XXX (XXX.X) XXX (XXX.X) 
DDlCA.'l'IOH 2 XXX{Dlt.X) XIX (UX.X) XXX oax.X) XXX (XXX.X' 
DDI(1'rION 3 XU(XD.X) xu: (UX.I) XXX (XXX.X) XU (XIX.XI 
DDlCATION 4 xn(XXX.X) xu: (XD.:l) XXX (XXX. X) XXX (XXX.XI 
JlBDlCA.nON 5 XXX (DX.X) XXX (UX.I:) XXX oax.X) XXX (XXX.XI 
DDlCA.nOB 6 XXX (DX.X) xu: (XXX.X) XXX (XU.X) XXX (XXX.XI 

CA'l'lIGORY 2 zn:(XXX.%) xu: (XXX.I) XXX (XU.X) :ax (XXX.X) 
JlBDlCA'l'IOU 1 XXX (XXX.X) XU (XXX.X) XXX (XU.X) XXX (XXX.X) 
JlBDICA'1'lOll 2 nx(XXX.X) XXX (XXX.X) XXX IUX.X) XXX (XXX.X) 
IIBDlCA'l'IOU 3 DX(DX.X) XXX (ra.X) OX IUX.X) XXX CUlt-X) 
IIBDlCA'l'IOU 4 DX (XXX. X) XXX (XXX.X) xn (XU.X) XXX (XXX.X) 
IIBDlCA'l'ION 5 DX(UX.X) XXX (XXX.X) xn (UX.X) XXX (XXX.X) 
JlBDICA.'l'ION 6 xn(XXX.X) XU (XXX.X) XXX (UX.X) XXX (XU.X) ; 

;,::=:::::::::;:::::;::"*:::::.=:;::~;*:..,:';~,:::<~~:;~:;:::: ::;::;;:~~;.;-::: ::"'.:;;-:::;:..':: .;,::::~:::;:::=:%~%:::,:~..;:;_:>%:;:::::::;::;. ,,;,;:;1 

i~-·-----·---·-·---~-----·---·-~-·-~-·-~-·---·-------------.---, 
j I 
! -------------- .. - PER.IOJ)_Co:o.cCllllitact Ile4.i.catiQD .. -------- .... --------! , , i ________ ...... ________________ .... __ .. __________________________________ i 

j Law High Placel:JO TO'l"AL i i ----------- - .. _________ ___________ --------_ .. _ i 
i Var:ia])le (l!I'dO) (1II'-50) (8.50) (111'-150) j 

i--- ...... ------------------------- .. ----------------------------------' i.amr DDICl.TIOllS DX(UX.X, XXX OCtz.X) XXX (XXX.X) xu: (XXX.X) , 
i CA'l'EGOU 1 
; DDlCA.TION 1 
i DDlCATIOB 2 
, Jml)1CA.'1'ION 3 
! DDlCA'l'IOli 4 
! DDlCA.TION 5 
! DDlCATION' , 
! CA'mGQ2Y 2 
! IlEDlCATIOlI' 1 
1 IlEDlCA"1'l:01f 2 
1 IlEDlCA"l"::tOlf 3 

XXX(DX.X) 
XXX (XXX. X) 
UX{XXX.X) 
XXX{XXX.X) 
XXX(XXX.X) 
XXX (XXX.X) 
:z::a (XXX .X) 

xxx (:E%X.X) 
:Z:C::(::c::J:.X) 
::a:z (::c::J:. X) 
::a:z(:a:::r:.%) 

1 IlEDICA"1'l:mr 4 %Z%(;CII:%.%) 
1 IlEDlCATJ:mr 5 DZ:(UX.X) , 

xu (UX.X) 
xu: (UZ.X) 
XXX (UX.X) 
:ax (UX.X) 
XXX (XXX.X) 
XXX (;II:X.X) 
XXX (XXX.X) 

xu: 'X:ZX.X) 
XXX 'XD..X) 
XU (UX.X) 
.u:z (.u:r..%) 
D% (x:I%_%) 
D:z (:ax.%) 

:ax (XXX.X) 
ltD CUlt. X) 
ltD CUlt.,,) 
"""CltD.X) 
UltCUlt.,,) 
XXX (UX.X) 
XIX (UX.X) 

xu (DX.X) 
XXX IXXX.X) 
UX (XXX.X) 
UX 'XXX.X) 
z.u. (XU.X) 
D% (:ax.X) 

Ult (lCCt.X) 
XXX (UX.X) 
XXX (UX.X) 
XXX (XXX.X) 
XXX (UX.xl 
XXX (XXX.X) 
XXX (XXX.X' 

xxx IDX.XI 
:ax 'DX.XI 
:z:c:: (XXX.XI 
:z::c:: (xxx.x) 
:z::c::: (XU.X) 
zx:r: (:a:z: • X) 

:;:~:..-:;::.:>:;: ~/'::- / ->~~~ ;:y;;~'.. v'~'...;;~.;5.;5 -; / -:. / ,~-: ~ ;.::; ~ ;:C ;'';-:',,~~- '>~":;':.:. > -,'.,'. 
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Efficacy Assessments 

The parameter DEMOG is specified in the macro 
invocation below to summarize more than one variable, 
and the parameter STRATA is specified to analyze the 
efficacy variables stratified by visit week. The keyword 
@PFLAG is flagged to instruct the macro to perform p­
value calculations. The keywords @CLASSES and 
@EFFECTS specify the class variables and model effects 
of a linear fixed model, respectively, upon which the p­
values of treatment effects are calculated. The keyword 
@pAIRWISE is flagged to instruct the macro to perfonn a 
pair-wise comparison of treatment groups and report the 
associated p-value. 

.. ---------------.----------------------------------------------j 
~m(nuB'l' ..xocza'Pr I 

POPSBTooIIOCZPOP, I 
otrrSBT-tmSUl.'1', I 
TIft' _'TIlT, I 

H _n, I 
I)DI(IG -eCOlI'aCBG_lIGB es"J'ATSB'l' al1:z 13 I 

ecmp'l'rl' _BemoglO!):I.D. UPLAGd I 
epAmWZSB.l ecLLSSBS.C3RTBR 'l'IIT I 
ttBI'PBC'l'S _CEIITBR '1'Il'l' CZlITD*"rII'1' J ' 

iICOH_CBG_acr eGRl"Trl' .a .... tocrit ePl'LAGd I! 
ecoaaaG_XllOlI eGRPTl'l' • Serum. Iron ftn.AG-l : 

1tSTRA'l'A .IIBEE, i 
~l)J 

I _._--------------------------._---------------------------------' r---------------------------------------------------------------, 
! ------------------------- WBBE.Week 1 ----------------------------! I I 

1 -----------------------------.------------------------____ ow_a_woo! 
! Low High PlacGo ~ I _ •••• _ ._.___ _ ___ ._ I 

!V&r1able (N.50) (S.SO) (X-SO) P Pl_2 Pl_3 P2_3! 
1------_·_-_··_·_------·--_··---_····-·-------_·_------------------1 
i Beaoglobin i 
i.. XU uz: XXX X.XXX X.XXX X.XXX x.xxxi 
i IIJW{ DX.X XU.X XXX.X ; 
i S'l'l) XXX.X XXX.X XXX • .!: i 
i I 
i BtlDatocrit. i 
j" XXX DX XIX X.XXX X.XU X.XXX X.XU j 

!:' =:~ =:~ :::~ ! 
I I 

! Serum Iron ! 
! N XXX U% XXX x.XXX X.XU X.XXX X.XXX! 
I IIBUf DX.X XXX.X :OX.X ' 
i S'l'l) XXX.X UX.X XXX.X I 
i j t. ___ ._. ___________________________________ • ___ • ___ • _____ ._. ____ ' 

r·---·-----·-------------·-·---·---------·-·-------------._._.--, 
i------------------------- WBEE.Week 2 --------------.----------- .• ! , I i. _________________________________________________________________ , 

! Low Bigh Plac,*, ! 
I ------ ------ ------ I ! Vui-.J:tle (lidO) (a.SO) (BdO) P Pl_2 '1_3 '2_3 ! 
,----------------------------------------------------- ____ ow_woo_owl 

i a..oglobiD i 
i lI' XU:ax XXX X.DX X.XU X.XXX X.XUj 
i IIIWf XU.X DX.X XXX. I: i 
i ftI) DX.X UX.X XU.X i 

! BaatGcr1t ! 
! • XU XXX XXX X.XXX X.XXX X.XXX X.XXX! 
! mwr ID .. X DX.X XU.X ! 
! S'l'l) XU.X DX.X UX.X ! 
, I 

i Suum IrOA i 
i 11 :&:IX XXX ra X.XXX X.DX X.XXX X.UX! 
I XDlf DX.Z D%.Z XXZ • .!: , 
i S'fD DZ.Z D%.Z ret. X i 
i i 
~~':'r~%~~~~~~~~/:::/::< :;~:r:::.?;:.:;::~'5:;.>.:.;-->,:!_ 

ADYANCED TUTORIALS 

Adverse Events and Vital Signs 

The code below generates specifications for three 
summary tables; summary adverse events by body system, 
summary of adverse events by body system and intensity, 
and summary of vital signs. The data step is used to derive 
variables of change from baseline in vital signs. In this 
step, an index ID is defined to identify the time point of 
the vital signs. The parameter TXSTRA T A is flagged to 
instruct the macro to transpose the results along the levels 
of the stratification variable so that summaries at different 
levels stay column by column. Similarly, the keyword 
TXINT is flagged to transpose the results along the 
intensity levels. 

!·-·-·-·-·-s~;im~_;.y-ciiAd;eneE;.;ntS·byBOd;;·Sy;tem-·-·-·-·-·-

I i %StIIICLD' ( Dl'SZT .-oc:uz~ ,OPSB'l'ooJIOCJ:PO" 
; QU'r'SZTaUSVloT, TJl'l" .'l'Jl'l', 
i ABPllZQ. Ulrl"DX .JIUP1'BRK 
, eBODTS'I'S _BODYSYS , , , 
~.-.-.-.-.-.-.-.-.-.---.-.-.-.---------------.-----------------

~------.-.-------.-.-.-.-.-.-----------.-----.-.-.---.---------, 
i I 
i ------------------------------.-------.-~-----.. ------.-.. i 
i Low Jl1gb Placebo i 
i Variable ~;:;;;----- (;:;~; .. ---- (;:;~;----- i i ___ • ________________________________ •. ____________________ i 

i ANY BODY SYSTBII XU (UX.X) UX (XU • .!:) XU tXlX.X) i 
i i 
i BODY AS A IIBOLE UX (XU.X) XU (XXX.x, xn (XXX.X) i 
• JIltBI'BRltSD TERM 1 XU (XU.X) ZU (XXX.X) u:x (xxx.x) i 

JIJtBPBRltBD TBRII 2 XU (laX.X) UX (XXX.X) .xu Uea.x) I 
PRD'BRIUI:D TUM 3 XXX (XXX.X) UJt c.xn.X' %XX (XXX.X) I 
PUPJDtJtBI) TBRIC" XU CUI.X) ux tUX.X) XXX (XXX.X) I 
PRBPBJlJtBD TDK 5 XXX (:OX.X) UX (XXX.X) xn: tUX.X) I 
PRB1I'BRJlJ3) TDII' XXX <:ax • .!:) J:lCt (XXX.X) XXX (XXX.X) I 
PRBnJUtSD 'l'BIII 1 XXX (XXX.X) UX CnJ.:.X) XXX elCCt-X) I 
PRBl'BRRBD TBRIII 8 XXX (DX.X) XXX (UX.X) XU tXXX.X) I 

xxx (xxx. X) 

XU (UX.X) 
XXX (xu. X} 

xxx tUX.X) 
:!XX tXXX.X) 
:ax (""".X) 

xu (Ult.X) 
XD tan.x) 
XXX (XXX.X) 

I 

I 

i 
I 

;:~-;0:':;:;::::~;:u.::;':5..:;; .. %,:;:;._;:::;:,%%:.5_":5:,_.;:::;-:::,:N.;:._;;';/"::;:~:·k;_.;.:;~;.~ 

!"·-·-sliiiiiiia_;.y-ofAdVine-Evenb·bYBOdySYStemijD"dlnteiisltY-----· 
I . 

! U1JIlCLD( DrSS2' -.JIOCDB 1 POJISB'r.-oc:DOP, 
! OU'rSft.RBSDL'1'. '1'II'l .,.....-r. rr.rr. 
I ABnCBQ. ~ eBODYSTs.SODYSYs 
I eD1'l'DfS'tY_Dl'rDs IIT.ZDIT.l 
I 1tAIID.B-.ABY Bour SYS'ra. 
I DDlIIIIDIITal) ; 

i I 
~----.---.---.---.-.---.---.---.---.-.-----.---.-.---._._-_._--' 

r·-·-·-·-·-·-·-·-·-·-s; .. ;n~~;yCii""ihil·Siiinil·-·-·-·-·-·-·-·-.-.­
! 
! DATA VITAL{I:BSP-CBftBR P'r to Das STIT :PmoS USP', 
! SB'l' JIOCDOP, 
! lD-1; J)DS-DZUl., SYft.SYST1, 
! ID-2; l)IASaDZAS2s SYST-sYS"l2, 
I lD-3; ])DS-oDS2-DUS1, 
i PULs.fOLSE2-JIULSB1; 

111m; 
I 

:PtJ1,S.wx.SZ1; RBSP.USP1; 0I;r.l'!'ft; 
JUltS.l'VLS32; asp_USP2, otr.t'P1JTl 
~·SYST2-sysrll 

i %sna,nr ( JJrSa' .V%TAL~ I'OI'SBT-.IIOC:UOP ~ 
i OUTSB'!'.uSDLT~ 'lIlT -nrr. n.rr. 
i ~.SYS'r eSUTSft_1121318111 tIG2PT%T.sy.tou.c BP l 
i lICOJI'aD:IAS 8STATSft.11 2 131all1 .aPTrr.ni •• tou'c aPI i 
i .:os.POLS .S'U.TSE2:'.112 J 318111 acaPTrr.Pulae I&t.e I i 
i ecaB.USll eS'U."rSE'b1\2.\31al11 8G2P"trr.lt.eap1:1:'&t.iOD. , j 
• STJU,.'1'A .ID, , 
! TXS'l'RA.'l'Ad. ! 
I JnJmD'FIIT_l) 1 I 

! ! 
~.---.-----------------------.-.-.---.-.-.------------_._------, 
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ADJIANCED TUTOIlIALS 

jO'_"_" ____ "_"_"_" _____ "_"_" ___ " ___ "_"_"_ •• _ •• _ •• _ •• _ •• _ •• _ •• ..,. •• _ •• _ •• _ •• _ •• _ •• _. __ •• _ •• _ •• _ •• -"--'-"-"-"-"-"---"-"--._.--.---._-_ •• - •• _ •• __ .-"-"-"-"-"----"-"----"-1 

! Summary of Adverse EvenlS by Body System and Intensity ! , , i w_________________________________________________________________________________________________________________________________ i 

i ------------Low (N_SO)------------- ------------High (N.sa)------------ ----------Plaeebo (N_SO)----------- i 
i Variable Ni Me Se Any Hi No Se Any Mi Mo Se Any l i --------------------------- ___________________________ -------------- __________________________________ .~_~_ .... ___ ~ __ ~ ____ ~_______ f 

l ANY BODY SYSTEM XXX :xxx XXX xxx (XXX.X) xxx xxx xxx xxx (XXX.X) XXX xxx xxx xxx (XXX.X) i 
! ! I BODY AS A WHOLE XXX xxx XXX XXX (XXX.X) xxx xxx xxx xxx (XXX.X) xxx xxx XXX XXX (XXX.X) I 

I PREPEDED TERM 1 xxx xxx XXX xxx (XXlCX) xxx xxx xxx xxx (XXX: .X) xxx :xxx XXX XXX (XXX .X) ! 
: PREFERRED TERM 2 xxx XXX XXX XXX (XXX.X) XXX xxx xxx XXX <XXX.X) XXX XXX xxx: XXX (XXlLX) ! 

PRBFBRRED TOM 3 XXX XXX XXX xxx (XXX.X) xxx XXX XXX XXX (XXX.X) XXX XXX XXX XXX <XXX.X) ! 
PlUIFBUED TERM 4 XXX XXX XXX XXX (XXX.X) xxx XXX XXX XXX [lOOt-X) XXX xxx XXX XXX (looLX) i 
PRBPDJUm TBRM !5 XXX xxx XXX XXX (2ooC.X) XXX XXX XXX XXX (XXX.X) XXX XXX XXX XXX (XXX.X) : 
PUPBRRSD TBRM 6 XXX XXX XXX XXX (XXX.X) XXX XXX XXX XXX (XXX.X) XXX XXX XXX XXX (XXX.X) 
PlUIPBlUUm TBRM 7 XXX XXX XXX XXX (XXX.X) XXX XXX XXX XXX (lCOLX) XXX XXX XXX XXX (XXX.X) 
PRBlI'DDD TBRM B XXX XXX XXX XXX (XXX. X) XXX XXX XXX XXX [XXX. Xl XXX XXX XXX XXX (XXX .X) 

xxx 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
xxx 

XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

. XXX 

XXX 
XXX 

xxx 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
xxx 
lOO< 

XXX 
XXX 
XXX 
XXX 
XXX 
xxx 
XXX 
XXX 
XXX 

(XXX.X) 
(XlOCX) 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.X) 

XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

XXX 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
XXX 

XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

(lOOLX) 
(XXlLX) 
{XXX.X} 
{XXX.X} 
{XXX.X} 
{XXX.X} 
(XXX.X) 
{XXX.X} 
{XXX.X} 

xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
XXX 
XXX 
XXX 
XXX 
XXX 
xxx 
XXX 
XXX 

xxx 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

XXX 
XXX 
XXX 
JOCC 
XXX 
JOCC 
JOCC 
XXX 
XXX 

{XXX.X} 
{XXX.X} 
{XXX.X} 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.X) 
(XXX.XI 
(XXX.X) 

r------------·-·-·-·---~---------~-----~-----------·---------.-----------------------------------------------------------------------. 

, , 
! 
I , 
I 

variable 

Syscclic BP 
N 

S'I'D 
MIN 
MAX 

Diastolic BP 
N 
MEAN 
S'I'D 
MUI 

PUlse Rate 
N 

MEAN 
STD 

Summary of Vital Signs 

------Low (N_SO) -----~ -----High (N_SO) -----. ----Placebo (N_50) ---­
Pre Post Change Pre Post Change Pre Post Change 

xxx xxx 
XXX.X xxx.x 
XXX.X XXX.X 
XXX.X XXX.X 
XXX.X XXX.X 

xxx xxx 
xxx.X xxx.X 
XXX.X xxx.X 
XXX.X xxx.X 
XXX.X XXX.X 

xxx XXX 
XXX.X XXX.X 
XXX.X XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

XXX 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 

XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
JOCC.X 
JOCC.X 

xxx 
xxx.X 
XXX.X 

xxx 
xxx.x 
xxx.x 
XXX.X 
XXX.X 

xxx 
XXX.X 
JOCC.X 
XXX.X 
JOCC.X 

xxx 
XXX.X 
XXX.X 

xxx 
xxx.x 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 

XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
JOCC.X 

JOCC 
xxx.X 
xxx.X 

XXX 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 

----TOTAL (N-150) ----­
Pre Post Change 

xxx xxx 
XXX.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 
xxx.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 

xxx xxx xxx 
xxx.X XXX.X XXX.X 
xxx.X XXX.X XXX.X 
xxx.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 

xxx JOCC xxx 
XXX.X XXX.X XXX.X 
XXX.X XXX.X XXX.X 

MIN XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X 
MAX XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X XXX.X 

Respiration 
N 

STD 
MIN 
MAX 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
xxx.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
xxx.x 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
XXX.X 
XXX.X 
xxx.x 
XXX.X 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
xxx.X 
xxx.x 
XXX.x 
XXX.X 

xxx 
XXX.X 
xxx.x 
xxx.x 
XXX.x 

xxx 
XXX.X 
XXX.X 
XXX.X 
XXX.X 

xxx 
xxx.X 
XXX.X 
XXX.X 
XXX.X 

JOCC 
xxx.x 
xxx.x 
XXX.X 
XXX.X 

l ____ . _____________________________________________________________________________________________________ . ________________________ _ 

Specifications for a total of nine summary tables were 
generated above. By the end of this process, not only is a 
set of table specifications generated, but also the programs, 
specifications of analysis datasets, and a fonnat library of 
titles, footnotes, and variable fonnats are concurrently 
created as a side product. This approach has been applied 
to a few studies and has been shown to be very efficient. 
Tremendous programming time needed to produce real 
tables may be saved when table specifications are prepared 
using this approach. 
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