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The Role of Statistic in Clinical Trials

» Sample size estimation

» Randomized assignment of freatment

»  Analyze results (hypothesis testing and effect estimation)

» Control for confounding
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Clinical Trial Data Management using SAS

» Clinical Trial Data Management using SAS mostly for the following purposes:
> Designing a protocol and beginning a study : Sample size
» Recruitment of Patients and Investigators : Randomization
» Health Data Management . Data Management using SAS

» Analyzing Data



Designing a Protocol and Beginning a Study
Sample Size
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Designing a Protocol and Beginning a Study
Sample Size
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Designing a Protocol and Beginning a Study
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Designing a Protocol and Beginning a Study
Sample Size

Clinical trials - two independent sample: contiuous variables

» FF SAS 518 EENEH T-test ZEMNTTE POWER &5

FHEMHWEE t ®E

dm "log;clear;output;clear;program;recall”; Bl R #mn*
title 'Clinical trials - two 1ndependent 3% i
sample: contiuous variables'; %3k e
PROC POWER; Alpha 0.05
TWOSAMPLEMEANS TEST=DIFF Fi9x 3
MEANDIFF=3 e 8
STDDEV=8 =% | 0o
APLHA=0.05 e
POWER=0. 8 T
NPERGROUP=. ;

run, “tH SEFEMN N
BRRS SMEFEMA N

0.801 13



Designing a Protocol and Beginning a Study : Sample Size
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Designing a Protocol and Beginning a Study
Sample Size

» *UFH SAS %‘-l-%_ i ﬁUﬂﬁﬁ’l I:I:ﬁ“ﬁ;iﬂ"]jj_;i Cclinical trials - two independent sample: proportion difference
POWER &£/
title 'Cclinical trials - two independent WLLRIRS Pearson TR RE
sample: proportion difference '; R3PS
PROC POWER; ik 3
TWOSAMPLEFREQ TEST=PCHI o5 3 H I
GROUPPROPORTIONS = (0.1 0.2) Null 582 R 0
NULLPROPORTIONDIFF = 0 Alpha 0.05
ALPHA=0.05 8 1 EED 0.1
POWER=0.8 8 2 Lb 5 0.2
NPERGROUP=. ; HARD 0.8
run; 3@ 8 H 2

StH BEFAM N
BRRRS SMEFEMAN

0.800 199




Designing a Protocol and Beginning a Study :
Sample Size

Clinical trials - two independent sample: relative risk

» FIF SAS 515 m#HtE ¥ @ bR B9 0E POWER &5

W ELEPIAY Pearson RHRE

title 'Clinical trials - two independent EEE R

sample: relative risk'; # 3525
PROC POWER; %3k I
TWOSAMPLEFREQ TEST=PCHI Alpha 0.05
RELATIVERISK=0.6667 S (212 1) EE D 0.6
REFPROPORTION=0.6 MRk 0.6667
ALPHA=0.05 RS 0.8
POWER=0.8 WA 2
NPERGROUP=. ; Null A8 BE 1

run,
FH BEFHMA N

BERRE SE#HEMN

REFPROPORTION: £ %E#H EH2] sIEEHI

0.800 97



Clinical Trial Data Management using SAS

» Clinical Trial Data Management using SAS mostly for the following purposes:
» Designing a protocol and beginning a study . Sample size
> Recruitment of Patients and Investigators : Randomization
» Health Data Management . Data Management using SAS

» Analyzing Data



Methods of Randomization

» Fixed randomization ( EITEMEHK DK ) : E —EERERNERK DK
A - BERBESTEEFRIER D IKGRE BB E N ERRE IR DK

» Allocation ratio ( 3JkEES ) : BE—TEZERNEEDIKGE @ Ba
ERRIEA BB —EEAET RN - BEE] ;152 : 155 -

» Allocation strata ( BRER ) : 2—EERERBRANETDIRNA
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Methods of Randomization

= FF SAS i#17 Block Randomization

dm "log; clear; output;clear; program; recall;";
title "Generation of Random Codes for Parallel Groups";
option nodate 1s=78 ps=120 nodate;

data one;

do block=1 to 6; /*H218%E; clEblockBEHIMERERSIZM O/
do sub=1 to 4;

input tmt @;

output;

end;

end;

cards;

1122221112121 22121212112;
data one; set one;

do center=1 to 4;

output;

end;

proc sort data=one;

by center block sub;

proc plan ordered;

factors center=4 nblock=6;

treatments block=6 random;

output out=perblock;

run;

\\

Generation of Random Codes for Parallel Groups

PLAN &5

ENEEF
Bl ER B3 W5
center 4 4  Ordered

nblock 6 6 Ordered

ERET
BE¥ ER BEm W5

block 6 & Random

center nblock block
111(2|3|4|5|6|2|4(6|1(3]|5
2|1(2|3|4|5|6|3|2(5|1|6|4
3|11(2|3|4|5|6|2|1(5|6(4]|3

4(112|3(4(5|6|4|3|1|6(2(5



proc sort data=perblock; by center
data perblock; merge perblock one;
proc sort data=perblock; by center
data perblock; set perblock;

sub= n ;

block;
by center block;
nblock sub;

Methods of Randomization

FUFE SAS #1T Block Randomization

subject=(14*100000) +center*1000+ (sub- (center—1) *24) ;

proc format;
value tmtf 1='Active Drug'
2="'Placebo ';
value centerf 1='J.Smith,MD'
2="M.Dole,MD '
3="A.Hope,MD '
4="C.Price,MD"';
proc sort data=perblock; by center;
proc print data=perblock split='*"';
id subject;
var tmt;
label subject='Subject*Number*

tmt='Treatment*Assignment* ;

format tmt tmtf. center centerf.;
titlel '';

page by center;

by center;

title2 'Example of Permutated-Block Randomization by Random Selection ';
title3 'of Blocks for Four Centers and a Block Size of Four '
titled 'Program: [DRUGXXX.PXXX014.SAS.NTUJPL]PERBLK.SAS '

titleb 'Random Codes for Drug XXX,

Protocol XXX-014

title6 'Double-blind, Randomized, Placebo-Control,

run;

\\

Two Parallel Groups';

Example of Permutated-Block Randomization by Randorn Selection
of Blocks for Four Centers and a Block Size of Four
Program:[DRUGXCO(PYOC(014.SAS.NTUJPL]PERBLK.SAS

Random Codes for Drug Y00 Protocol XO0(-014

Double-blind, Randomized, Placebo-Control, Two Parallel Groups

center=)_Smith, MD

Subject
Mumber

Treatment
Assignment

1401001

1401002

1401003

1401004

1401005

1401006

1401007

Placebo
Placebo
Active Drug
Active Drug
Active Drug
Placebo

Placebo

center=M_Dole MD

Subject Treatment
NMumber Assignment
1402001  Active Drug
1402002 Placebo
1402003  Active Drug
1402004 Placebo
1402005 Placebo
1402006 Placebo
1402007  Active Drug
1402008  Active Drug
1402009 Placebo
1402010  Active Drug
1402011 Placebo
1402012  Active Drug



Methods of Randomization

FUFE SAS #1T Block Randomization

Example of Permutated-Block Randomization by Randorn Selection
proc sort data:pe rblock; by center; of Blocks for Four Centers and a Block Size of Four
proc freq data—pe rblOCk . Program:[DRUGXOO(PXOO(014.SAS.NTUJPL]PERBLK.SAS

- ’

" Random Codes for Drug X0XX, Protocol X00(-014
tables center tmt/nopercent nocol NOrow, Double-blind, Randomized, Placebo-Control, Two Parallel Groups
format tmt tmtf.;

FREQ EF

e i Table of center by tmt

tmnt

center Active Drug Placebo Gt

1 12 12 24

2 12 12 24
3 12 12 24
4 12 12 24

act 48 48 96



Methods of Randomization

FUFE SAS #1T Block Randomization

Example of Permutated-Block Randomization by Randorm Selection
of Blocks for Four Centers and a Block Size of Four
Program:[DRUGXOO(PXOO(0 14.SAS.NTUJPL]PERBLK. SAS

proc freq data:perblOCk' by center; Random Codes for Drug X3C{, Protocol X00(-014
* .

tables nblock tmt/nopercent nocol norow, Double-blind, Randomized, Placebo-Control, Two Parallel Groups
format tmt tmtf.;

FREQ &5
run;

center=4

R Table of nblock by tmt
tnt

nblock Active Drug Placebo 5}

1 2 2 4
2 2 2 4
5 2 2 4
4 2 2 4
5 2 2 4
6 2 2 4

@t 12 12 24



Clinical Trial Data Management using SAS

» Clinical Trial Data Management using SAS mostly for the following purposes:
» Designing a protocol and beginning a study . Sample size
» Recruitment of Patients and Investigators : Randomization
> Health Data Management . Data Management using SAS

» Analyzing Data
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Data Management using SAS: (REBEE DT EH

/*BIEERx/ . P

data data.subject; set data.subject; E{ﬁdOfO.SUbjeCH‘E%EEGrOUp

keep Center no Screening no Ran no Group Visitl-Visit6 Gender Age; “REBVEMEE;
*drop  MBRALENEE;

if Center no=. then delete;

if Group=. then delete; run;

data data.Drug compliance; set data.Drug compliance;

keep Center no Screening no Ran no Visit Visit date taken no returned no lost no period day
compliance r;

if Center no=. then delete; run;

data data.event; set data.event;

keep Center no Screening no Ran no Visit start visit start visit date end visit end visit date
total no record AF total;

if Center no=. then delete; run;

data data.vital sign; set data.vital sign;
keep Center no Screening no Ran no Visit sbp dbp;
if Center no=. then delete; run;

data data.lab; set data.lab;
keep Center no Screening no Ran no Visit hemoglobin WBC RBC AST ALT creatinine;
1f Center no=. then delete; run;




ID

S$101
$102

SBP_Visit_1 SBP_Visit 2 SBP_Visit_3
98 120 99
141 130 168

DBP_Visit_1

62
91

DBP_Visit 2 DBP_Visit_3

68 63
78 82

/

REMET

ID

S101
S101
S101
$102
$102
$102

Group

Visit

SBP

98
120
99

W NN =1 WD =

141
130
168

DBP

62
68
63
?1
78
82

AST

43
65
51
55
90
41

Creatinine AF event

70
89
67
111
99
83

—_— e = O = O
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Data Management using SAS = M sAs &7 &#

HERMEI : Data.subject_A

P

=]

12

Center_no | Screening no|  Fan_nn Coowp | Visitl | Visit2 | Visit? | Visd | Visit5 | Visd | Cender | Age
1 1 8101 F-R101 2 025EF2019 02Z8EP2019 093EP2019 238EP2019 28NOV2019 10FEBEZ020 1 70024657534
2 1 8102 R-R101 1 2IFEB2020 ZIFEBINZ0 #4kkekes  skkkkert  ooooeoss 541G2020 1 64.084931507
3 1 8103 R-R102 1 09UL2020 09IUL2020 167UL2020 27JUL2020 090CT2020 28DECI0Z0 1 £4.44109580
4 2 8201 F-R201 2 10UL2019 107UL2019 18MUL2019 05AUG2019 010CT2019 26DEC2019 1 37260273973
5 2 8202 F-R202 1 2RATG2019 2BAUGI019 10SEP2019  243EP2019 . 2ENOV2019 1 66728767123
6 2 5203 F-R203 1 29NOV2019 29NOV2019 10DEC2019 Z4DECI019 *+eeeees  (QTTNI0Z0 1 44391780822
7 2 5204 R-R201 1 D3TANZ020 03JAN2020 14JAN2020 04FEB2020 21APR2020 147UL2020 0 68726027397
8 3 8301 R-R201 2 010CT2019 010CT2019 080CT2019 220CTI019 31DECINIG #ekkkkks 0 67260273973
g 3 8303 F-R301 2 150CT2019 150CT2019 220CT2019 0SNOV2019 14TAN2020 1 71671232877
10 3 3304 R-R302 1 0INOVZ019 0INOVZ010 0SNOVZ019 22N0V2019 31JANIDZ0 24APRI020 1 68205479452
I / P, = 4l=e . T == s, :
;—-wr'“ # - Datasubiect B Fcsort BAHRElIdEEF - BER SHARESR : set FMERMEI . Data.subject
=i I\, . DAra.supjecit_
Center_no  |Screening no|  Rannn || O | Wistl | Visit? | Vist? | Visid | VistS | Vistd | Cender | Az |
12 3 5306 F-R.303 2 22N0V2019 22NOV2019 20NOV2019 13DEC2010 2IFEB2020 *eekwks 0 70.205479452
13 3 8307 R-R303 2 10DEC2019 10DEC2019 17DEC2019 31DEC2010 *#kk%  O2MTNZ020 1 48.315068493
14 3 5308 R-R304 1 13DEC2019 13DEC2019 20DEC2019 03JAN2020 ek (5TIN2020 1 75538356164
15 3 8300 R-R305 2 14JAN2020 147AN2020 21J4N2020 D4FEE2020 144 _ . .
16 3 9310 R-R306 3 04FEEQ020 (4FEB2020 19FEE2020 26FERZ020 +ef PTOC SOrt data=data.subject A; TR . Ui
17 3 8311 R-R307 | J0FEE2020 20FEEZ020 27FEEQ020 #ekkekes wwy Dy Center no  Screening no jorun; *AISMAIL: Visit
18 3 8312 F-R.304 1 27FEB2020 27FEBI020 ##eekker  wkkkesss w1 -Visit 67
19 3 8313 R-R308 | HERRRERE  RREEEEEE  RRRERORE  (114PR2020 1071
] slssi4___|RRsw 2 O34FR2020 03APRADN) {OAFRIUZ0 SOAPROD 031 proc sort data=data.subject_B;
by Center no Screening no ; run; *FERMEIL: visit
1-Visit 6;
data data.subject;
set data.subject A (in=a) data.subject B (in=Db) ;
by Center no Screening no ; run;
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Data Management using SAS = 7 sAs 17 BREE

HERMER : Data.subject

Center_no |Screening no|  Rannn | Group Visitl | Visit2 | Visit? | Vi | Vists | Visit Gender | Aze |
1 1 %10 F-R101 2 |02ZEF2019 0ZREF2019 0OREP2019  23ZEF2019 28NOVZ019 10FEB2020 1 70024657534
2 1 #3102 E-R101 1 ZIFEBZ020 21FEBZ020 ebekkokiok  colokokkr odoklokkk QEATIG2020 1 64084931507
3 1 3103 E-R102 1 09MTL2020 09MIL2020 16JULZ020 27I0L2020 090CT2020 28DECZ020 1 6444108539
4 2 82m F-R201 2 10J0L2019  10J0L2019 18J0UL2019 06ATG2019 010CT2019 26DECIZ019 1 37260273973
5 2 8202 F-R202 1 28ATG2019 28ATG2019 10SEPZ019 243EP2019 : 26N0V2019 1 66728767123
] 2 8203 F-R203 1 29WOW2019 29NOV2019 10DECZ019 24DECZ019 #ekekok  QQITN2020 1 44391730822
i 2 3204 E-RZ01 1 O3JANZOZ0 03JANZ020 14JAN2020 O4FEB2020 21APE2020 14JUL2020 0 68726027397
g8 3 83m E-Rz01 2 010CT2019 010CT2019 0B0QCT2019 220CTI019 31DECING sk 0 67260273973
9 3 8303 F-R301 2 150CT2019 150CT2019 220CT2019 05MOVZ019 : 14]JANWZ020 1 T1E71232877
10 3 3304 E-R302 1 DINOW2019 OINOV2019 0SNOV2019 22NOV2019 31JTANZ0Z0 24AFR2020 1 68205479452
= AV — PY P
&[0 SHAEESE . merge
—4r—y =53\ =
R#&EME : Data.vital_sign REMEI : Datalab
= e [ s Vit | SEF DEP | Center no | Screening no| Ran_no | Wisit | Hemoglobin RBC | WEBC | Coreatinine
1 1 810 ERIDL 1 178 70 1 1 2101 F-E101 1 158 531 5440 1.15
5 1 2101 ER101 9 138 70 2 1 2101 F-E101 3 154 529 5510 1.06
3 1210 ERI01 3 144 74 3 1 2101 F-E101 6 147 506 5050 1.24
4 1 2101 ER101 4 140 £ 4 1 3102 E-R101 1 133 4.54 52a0 1.21
c 1210 ERI0L [ 171 &7 5 1 3102 E-R101 3 12.7 44 6070 1.14
& 1 2101 ERIO f 196 o7l & 1 3102 E-R101 6 136 4.54 6.34 1.1
7 1 2103 BRI 1 123 on 7 1 103 R-E102 1 163 541 0.03 133
2 1 2102 B-RiN1 2 133 o 2 1 103 R-E102 3 16.3 5o go3 12
g 1 21072 E-RE101 3 171 Bo a 1 5102 R-E102 ] 128 304 8.36 123
10 1 2103 E-E101 4 1332 a0 10 2820 F-R201 1 162 402 5200 1.22
11 1 2102 E-E101 5 125 an 11 2RI F-R201 3 155 472 a100 11
12 1 2102 E-Ri01 A 127 21 12 2 201 F-R201 i 156 1f Taon 12

\\



Data Management using SAS = 7F sas igf7 gRiEE

Fosort BBHHEIdEEF - Big@ SHARESE : merge

proc sort data=data.subject;
by Center no Screening no ; run; *MERMEI: visit 1-visit 6;

proc sort data=data.Drug compliance;
by Center no Screening no Visit; run; *RERMEIN-A2RER: visit 3, Visit 5;

proc sort data=data.event;
by Center no Screening no Visit; run; *RERBER-AI4RER: visit 1, Visit 3, Visit 4, Visit
6;

proc sort data=data.Vital sign; *REREI-AARER: visit 1-Visit 6;
by Center no Screening no Visit; run;

proc sort data=data.lab;
by Center no Screening no Visit; run; *REMMEA-AIXER: visit 1, Visit 3, Visit 6;

data data.all;

merge data.Vital sign (in=a) data.Drug compliance (in=b) data.event (in=c) data.lab
(in=d) ;

by Screening no visit ; run;

data data.final;
merge data.subject (in=a) data.all (in=Db) ;
by Screening no ; run;

\
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Data Management using SAS = I SAS &7 BRNEE

REREI : Data.final Fesort BHREIdHEF - Bisld SHARESR : merge

Center oo |Sceeeming o] Rannn | Ghowp | Vistl | Vist? | Visit? | Visd | VistS [ Visth | Gender | Age [ wiit | 8P | DEP | Visitdate | Takenno | Retumed no |  Lostno | Perind_day
1 1 2101 F-R101 2 023EP2010 028EP2010 098EP2010 238EP2010 2BNOV2019 10FEE2020 1 70024657524 1 128 70 . . . . .
2 1 8101 F-R101 2 023EP2019 02SEP2019 09SEP2019 23SEP2019 2BMOV2019 10FEE2020 1 70024657534 2 128 73 . _ _ . .
3 1 3101 F-R101 2 028EP2019 02SEP2019 09SEP2019 23SEP2019 2BNOV2019 10FEE2020 1 70024657534 3 144 74 09SEP2019 200 B4 10 a0
4 1 3101 F-R101 2 028EP2019 02SEP2019 09SEP2019 23SEP2019 2BNOV2019 10FEE2020 1 70024657534 4 140 68 . _ _ . .
5 18101 F-R101 2 023EP2010 028EP2010 099EP2010 233EP2010 26MOV2019 10FEE2020 1 70024657524 5 121 67 28NOVI019 212 a2 i 74
B 18101 F-R101 2 023EP2010 028EP2010 09SEP2010 233EP2010 28MOV2019 10FEE2020 1 70024657524 & 126 74
7 1 8102 R-RI01 1 21FEB2020 21FEE2020 06ATG2020 1 64084931507 1 132 a8
8 1 8102 R-RIOL 1 21FEB2020 21FEB2020 06ATIG2020 1 54084931507 2 122 a8 . _ _ . .
3 1 8102 R-RIOL 1 21FEB2020 21FEB2020 06ATIG2020 1 54084931507 3 121 BQ #EERERRK 203 77 14 72
10 1 8102 E-RIOL 1 21FEB2020 21FEB2020 06ATIG2020 1 54084931507 4 122 a9 . _ _ . .
11 1 8102 R-RI01 1 21FEB2020 21FEE2020 06ATG2020 1 64084931507 5 125 B0 #kbrkhdk 252 42 i 4
12 1 8102 R-RI01 1 21FEB2020 21FEE2020 06ATG2020 1 64084931507 & 127 a1
13 1 8102 R-R102 1 09MTLZ020 0SMTLZ020 16MTL2020 270UL2020 090CT2020 28DEC2020 1 6444109589 1 128 78
14 1 8102 R-RI02 1 09ITL2020 09MIL2020 16MUL2020 27JUL2020 090CT2020 28DEC2020 1 6444109509 2 128 78 . _ _ . .
15 1 8102 R-RI02 1 09ITL2020 09MIL2020 16MUL2020 27JUL2020 090CT2020 28DEC2020 1 6444109509 3 118 63 167TL2020 252 42 0 85
16 1 8102 R-RI02 1 09JULZ020 09MULZ020 16JUL2020 27JUL2020 09OCT2020 23DEC2020 1 6444100589 4 122 &8 . . . . .
17 1 8102 R-R102 1 09JUL2020 0OJUL2020 16JUL2020 27JUL2020 000CT2020 28DEC2020 1 6444100580 5 140 75 090CT2020 220 &5 i a0
18 1 8102 R-R102 1 09JUL2020 0OJUL2020 16JUL2020 27JUL2020 000CT2020 28DEC2020 1 6444100580 & 158 a6




Data Management using SAS
/ *RE R AR

REMEI0 : Vital_sign

BERIE

» FF SAS ETT EREIE

1]

2103

158

a6

data vital sign; set data.vital sign;
SRP1=.; if visit=1 then SRP1=SBP;
SRP2=.; if visit=2 then SRP2=SBP;
SRP3=.; if visit=3 then SRP3=SBP;
SBP4=.,; if visit=4 then SBP4=SBP;
SBP5=.; 1if visit=5 then SBP5=SBP;
SBPo=.; 1f wvisit=6 then SBP6=SBP; run;
——— [ | Center_no  |Screeming no|  Ranmo | Vit | EBP per | sm | wprz | spP: | ®BP4 | EBPS |  3BRS |
I — 1 {8101 FR101 1 128 79 128 . . . . .
[Work| HIPIE 2 1 8101 FRI01 2 138 79 138 _
zE Fu EE 3 1 8101 FR101 3 144 74 144 .
= bl 5 1 8101 FR101 5 121 67 121 .
Vfta'-‘fg” 128.0K8 Tab g 1 3101 F-RI01 6 1% 74 _ 1%
[=3 vital sign1 128.0kB Tab 7 1 3102 R-R101 1 132 88 122 .
E=]vital_sign2 1280KB Tab g {3102 R-R101 2 132 88 133 .
) vital_sign3 128.0KB Tab g 1 3102 R-R101 3 121 £9 121 _
EEEVH:E" signd 1280KE Tak 10 1 3102 R-E101 4 133 89 133 .

o 1 { 3102 R-R101 5 125 a0 125 .
Evftal-sfgnﬁ 128.0KB Tab 12 1 2102 R-R101 6 127 a1 . 127
[Elvital sign6 128.0kB  Tab 13 1 8103 R-R102 1 138 7 158 .

14 1 8103 R-R102 2 128 7 . 138 .

15 1 8103 R-R102 3 118 69 118 _

16 1 8103 R-R102 4 122 68 122 .

17 {3103 R-R102 5 140 75 140 .
1 1 R-R102 6 . 158
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FEREI : Vital_sign1 - Vital_signé
- - / SBP1, SBP2......SBP5, SBP6

x| Center_no |Screen.1'ng_nn| SBF1 | ExmaE x| Center_no | Screenjng_m| ZBPR
1 1 21m 118 = 1 1 210 126
5 | =102 133 [ Work | FIAE 2 1 3102 127
A Fit 3 1 2103 138 EE i BE 3 1 3103 154
256.0KBE Tab 4 2 3201 148 EEJFinal 256.0KkB Tab ; égégé ﬁ;
128.0KB Tab g ;g;gi ié? =] vital_sign 128.0KB Tab g 5320 16
128.0KE Tab = STsong 130 EElvital_sign1 128.0KB Tab = 5 904 130
Esdvital_sign2 128.0KB Tab g 7 2301 120 =] vital sign2 128.0KkB Tab g 3 2301 135
E=]vital_sign3 128.0KB Tab 9 3 3302 131 =] vital_sign3 128.0KB Tab 9 3 B30 123
B} vital_sign4 128.0K8 Tab 10 3 8303 123 [=] vital sign4 128.0KB Tab it 3/5304 126
- L 11 3 3305 123
B vital_sign5 128.0KB Tab 1; ;g;g; Eg [l vital_signs 128.0KB Tab 5 S [8302 3
=] vital_signé 1280KB Tab 13 29306 119 Bl vital_sign6 128.0kB Tab 13 3 9307 190
14 3 307 124 14 3 w308 111
15 3 2308 128 15 3 339 132
16 3 2300 153 la 3 B30 120
17 3 2310 127 17 ERE)y| 125
18 3 2311 125 18 38312 116
‘ /
data vital signl; set vital sign; 1f visit=1l; keep Center no Screening no sbpl; run;
data wvital sign2; set vital sign; if visit=2; keep Center no Screening no sbp2; run;
data wvital sign3; set vital sign; if visit=3; keep Center no Screening no sbp3; run;
data vital sign4; set vital sign; 1f visit=4; keep Center no Screening no sbp4; run;
data vital signb; set vital sign; 1f visit=5; keep Center no Screening no sbpb5; run;
data wvital sign6; set vital sign; if visit=6; keep Center no Screening no sbp6; run;

data data.vital sign m; merge vital signl wvital sign2 wvital sign3 wvital sign4 wvital signb

vital signé6;

by Screening no; run; 28
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FFERNEI : data.Vital_sign_m

data vital signl; set vital sign; 1f visit=1l; keep Center no Screening no sbpl; run;
data vital sign2; set vital sign; if visit=2; keep Center no Screening no sbp2; run;
data vital sign3; set vital sign; 1f visit=3; keep Center no Screening no sbp3; run;
data vital sign4; set vital sign; 1f visit=4; keep Center no Screening no sbp4; run;
data vital signb; set vital sign; 1f visit=5; keep Center no Screening no sbpb5; run;
data vital sign6; set vital sign; 1f visit=6; keep Center no Screening no sbp6; run;

data data.vital sign m; merge vital signl wvital sign2 wvital sign3 vital sign4 vital signb
vital signé6;

by Screening no; run;

@ SAS - [VIEWTABLE: Data Vital_sign_m]

Wi EmP HEE) BBV IEM BHO) LEEEG BDW) BEH)

v | Y hEma R BLEA=FERE$

o ime = Center no  |Sereening no|  SBPL | $EP2 | gBP: | $BP4 | SBPS |  EEPS

= 1 1 3101 138 138 144 140 121 126
£ o
[Data) EIFSES 7 1 8102 133 123 121 133 195 127
=i #ih EE 3 1 8103 139 138 118 1772 140 158
ETal 1920KB Tab 4 2 5201 148 148 139 131 133 125
. 5 2 2203 139 138 134 173 . 119
[EIDrug_complisnce 128.0KB Tab 3 2 2703 121 171 127 114 173 116
[ Event 128.0KB Tab 7 2 2904 190 170 118 133 143 120
EE3Final 192.0KE Tab g 3 3301 180 180 137 128 142 135
ElLab 128.0KB Tab g 3 3302 131 131 . _ .
E]subject 128,08 Tab 10 3 2303 123 123 131 143 _ 123
o 1 3 5304 135 135 129 131 154 176
Vital 128.0KB Tab

E=dvital sign ab 12 3 5305 122 122 102 106 132 133
128.0KE Ta 13 2 8306 119 119 119 132 108 125
14 3 2207 124 124 140 196 177 129
15 3 3309 129 128 127 174 134 111
16 3 3309 153 153 129 106 133 132
17 3 B30 177 127 138 145 14D 129
15 3 3311 125 125 136 173 135 125




Clinical Trial Data Management using SAS

» Clinical Trial Data Management using SAS mostly for the following purposes:
» Designing a protocol and beginning a study . Sample size
» Recruitment of Patients and Investigators : Randomization
» Health Data Management . Data Management using SAS

» Analyzing Data



Analyzing Data using SAS

= FIFS SAS 1T EHEE

data data.vital sign m; set data.vital sign m;

\\

mean SBP = mean (SBP1, SBP2, SBP3, SBP4, SBP5, SBPO6);

Avg SBP=(SBP1+SBP2+SBP3+SBP4+SBP5+SBP6) /6;

min SBP = min (SBP1, SBP2, SBP3, SBP4, SBP5, SBPO);

max SBP = max (SBP1l, SBP2, SBP3, SBP4, SBP5, SBPOo);

SBP sqgrt=sqgrt (mean SBP) ;

SBP square=Avg SBP**2 ;

SBP exp=exp (mean SBP) ;

run;

/
< AVIN\ =, ° °
FFERNEX : data.Vital_sign_m
/
SBPF1 | sBP2 | SBP? | #BP4 | sBPS | SBP6 | mean SBP | Ave SBP | min SBF | max 3BF | SBP syt | SBP syuare | SEP exp |

128 128 144 140 121 126 1345 1345 121 144 11.507413505 18090.25 2.5858767E58
132 132 121 132 125 127 120 GEGREAAT 128 BOGGGGGT 121 133 11.343133018 16555.111111 7.572222E55
128 128 118 122 140 158 13566666667 135 BOGGGGGT 118 158 11647603472 18405444444 8 3030407E58
148 148 139 131 133 125 137.33333332 137.33333333 125 148 11718030554 18060444444 4 3065179E50
138 138 134 128 . 119 1314 . 119 138 11462083905 . 1.1649168E57
121 121 127 114 122 116 12016666667 12016666667 114 127 10062055768 14440027778 1.5407077E52
120 120 118 133 143 130 127.33333333 127.33333333 118 143 11284207253 16213777778 1.996016E55
180 180 137 138 142 135 152 152 135 180 12.328828006 23104 1.0208193E66
131 131 . . . 131 131 131 11445523142 . 7.8086711E56
123 123 131 143 123 1286 123 143 11.340194002 . 7.0838666E55



Analyzing Data using SAS

R#ERER : datafinal = FUFI SAS 1T MIIEHE S  EEREY

PROC MEANS DATA=data.final

MAXDEC=2 N MEAN STD MEDIAN Q1 Q3

/*MEDIAN Q1 Q3 MIN MAX N VAR SKEWNESS KURTOSIS T PROBT CLM /*CLM BEAGIHEEME~*/;
VAR SBP DBP Creatinine AST ALT ;

CLASS wvisit ;

/*BY gender ; */ RUN;

/
Visit | @ME3E S =g N OEME EEE bEH FRASER | RS ERD visit | @il{A#M A #HH =i M| FE&l | SN PhEd TP EHE | L PSS
1 76 | SBP SBF 76 13280 1730 130.00 121.50 140,00 4 71 SBP SEP 3 12558 1629 125.00 114.00 135.00
DEBF DEP 76 BO.200 1126 Fa.00 73.50 §9.00 DEF DEP 3 7B.03 0 148 7600 70.00 g2.00
Creatinine | Creatinine | 75 1.05 0.3z 0.99 0.86 115 Creatinine | Creatinine | 0
AST AIT 76 2271 1044 20,00 17.00 23.00 AST AST 0
ALT ALT 76 24.86 20,70 20.00 15.00 23.50 ALT ALT a
2 73| SBP SBP 73013277 1784 13000 121.00 140,00 3 71 SBP SEP g4 128.08 14,53 | 130.00 119.50 138.50
DBP CBP 73 79,83 11.58 72.00 73.00 83.00 DBP CBP g 77.83 11.09 73.00 £8.30 25.30
Creatinine | Creatinine | 0 . . . . . Creatinine | Creatinine | 0
AST AST i . . . . . AST AST 0
ALT ALT i . . . . . ALT ALT 0
3 71 | SBP SBP 71 12888 1569 127.00 120.00 138.00 & 71 SBF SBP 7112830 1530 128.00 115.00 138.00
DEP DEP 71 7755 1045 7800 70.00 86.00 DBF DBP 71 7732 9.95 | 75.00 70.00 B5.00
Creatinine | Creatinine | 71 1.03 0.29 1.00 0.87 1.18 Creatinine | Creatinine | &8 1.03 0.28 1.00 0.89 1.12
AST AST 71 22,15 9,33 20.00 17.00 23.00 AST AST 8 2110 772 2000 17.00 23.00
ALT ALT 71 2328 1633 2000 15.00 26.00 ALT ALT 3 21.54 1077 15.00 15.00 27.00 32



Analyzing Data using SAS s o

Group M| FHif SEX%x EXEFTE BRAA BAHE

SE 7= P 4R = 4N . ’
» FIF SAS E1T WAt ET 7247 : Student’s t test 1 T raraliomesl asres | ors | 17es
2 34| 1306 18.6664 32013 240000 0 180.0

Diff (1-2) 4.3871  17.8757 4.2467

/*Student's t test*/

data lab: set data.final: Group i Fig{ | 99% CL Figig | #SHEEX | 95% CL SEEX
7 i 14
. . . 1 134.9 129.2 1407 | 171188 139212 22,2366
if visit=1l; keep Group SBP gender; run;
2 130.6 124.0 1377 18,6664 150533 24,5702
PROC TTEST DATA:lab o Diff (1-2) | EE 4,3871  -4.0848  12.8597 178757 153269  21.4491
14

CLASS group; VAR SBP ; RUN; Diff (1-2)  3Satterthwaite 4.3871  -4.7207  12.8%43

ik WA AME t1H Pr> |t

= BE 63 1.03 0.3052

Satterthwaite | -T¥3% | 67.023  1.03 0.3071

HAMMSH
B HFAME HBAME F{ Pr=F

Folded F 33 36 119 06104
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/*FRRIBIEEE] + Chi-square test*/
data lab; set data.final;

if visit=1;

keep Group SBP gender;

PROC FREQ data=lab;

table gender*group / chisq

R
L
Aasks

e N=pg
AT

SAS Fift
FREQ &5
Table of Gender by Group
Group(Group)
Gender(Gender) 1 2 @
0 ¥ 2 15
F.8189 | 71831
986 1127 2113
46,67 5333
18582 2353
1 a0 16 o6
29183 | 26.817F
42,25 36z TBET
5357 | 4643
81.08 | TRAT
st a7 34 71
5211 4783 10000

RERE =5

expected exact

run;

.
’

= FIF SAS T B4 ET D47 -
BRIE

52 2] + Chi-square test

run;

## Group-Gender*s FIZEEHA

Zuatia

=5
BELERE
HSEHRELS

hantel-Haenszel £5&

Phi 4 #}
R 5 40

Cramer v

H e &

1

i
0.2260
0,225%9
0.0340
0.2228

-0.0564
0.05363

-0.05384

i
0.6345
0.6346
0.8537

0.6369

Fisher #&#E KT

EEfEEHE (1.1) &8 (R
x#Pr<=F
#7i# Pr>=F

FiEWE M
H® Pr<=P

7

04262

0.7782

0.2044

07729
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