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*Demographic Data
*Age, Sex, Race, Country

Pharmacokinetic Data
AUC, T-half, Cmax, Tmax

*Exposure Data
*Study Drug
*Other than Study Drug
*Substance Use
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«Safety Data
*Adverse Events, Laboratory, Vital
Signs, Electrocardiogram, Physical
Examination and Others

Efficacy Data
*Depends on Therapeutic Area
«Cancer - Tumor size, Survival

*Other Data
Deviations, Milestones




A IEEE  {R:% (bias) A

PSRBT EE
BRAH(TT) & iamaipemnig

RSB ; ERETEET (WA
(AT) REZZOERIN  pamaERERHET)

e HAHBERETAA
DOAERTN o GHARHHES S
GIMEAEE)

0.51 0.5
? ITT population g PP population
E 0.4 4 {n=296) 5 04 (n=227)
H -4
= Harard ratio (sotive versus control): 'E Mazard ratio (sotive versus control):
5 0.34 077, 95% C1:0.46-1.29, P=0.31 2 03 0.46, 95% C: 0.22-0.97, P=0.04
5 E:
E ...... Control arm E
a 0.2 | £02d 0000 Control arm
,§ Active arm E """"
E E .....
% 0.1 § 0.1 Active arm
L*) LV

0.04 = 0.0-

R M — T T T T 1
200 0 50 100 150 200

Time (days)




BEEE  BAERFENEXNSHE -
BRZAEBENERE  BEARER - ke
B EREHBESS - SASULUENME
ABEBAYMERELRIE

—l-

» RIRSMW  EERVFRETONTIIEE - WA
MR DN ~ AN SEBESNT B
M REABRHEBETRINEEENER -
RGN Z M AIM

» HIFRBIEERR . KREEBLUER  R1EF
EAZIR - ERERENESRNSRIER
HIPMRABRIRHBPNREMES

SASTEBG K& BB AV E

I||-UI\
Hi
o

Analysis Datasets
' and Submission
Specific Datasets

Output datasets

Clinical Data Input data
From database
and other
sources
Tabular
N — ™ SAS . *Tables, Listings, and
i presentations Graphs
Progl'a mming .’ *Patient Profiles
*Query Results
Process -Validation Reports

*Other Reports

Clinical Protocol

Statistical Analysis Plan Programming

(s4P) e

Specifications and documentation required as

other details
required to process

and analyze the
fiin *Documentation of functional specifications

Case Report Form (CRF) a part of TMF

Data Management Plan
(DMP)

*Documentation of Quality check plan, and
findings/resolutions
*Documentation of Note to File




Clinical Trial Data Management using SAS

» Clinical Trial Data Management using SAS mostly for the following
purposes:

» Analyzing Data




Analyzing Data

A * Organise
Descriptive Bt
Statistics  [Raiad

* Describe and present data

* Generalise from samples to
populations

* Hypothesis testing
e Make predictions

Inferential
Statistics

Five types of statistical analysis

Descriptive

Inferential

What are the characteristics of
the respondents?

What are the characteristics of
the population?

Are two or more groups the same
or different?

Are two or more variables related
in a systematic way?

Can we predict one variable if we know
one or more other variables?
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Europace (2014) 16, 174-181
doi:10.1093/europace/eut293

Table | Baseline characteristics of patients with and without coronary heart disease®

Mean age, years (SD) 73.5(8.2) 73.1(7.7) 70.8 (9.3) 709 (9.3) Mean (Std)
Male gender 485 (65.8%) 419 (62.7%) 804 (50.6%) 751 (46%)
Hypertension 639 (86.7%) 593 (88.8%) 1357 (85.3%) 1406 86.1%) N (%)
Hypercholesterolemia 436 (59.2%) 416 (62.3%) 566 (35.6%) 618 (37.8%)
Diabetes mellitus 199 (27.0%) 166 (24.9%) 264 (16.6%) 316 (19.4%)
Chronic renal failure 38 (5.2%) 40 (6.0%) 45 (2.8%) 45 (2.8%)
Congestive heart failure 287 (38.9%) 261 (39.1%) 406 (25.5%) 411 (25.2%)
NYHA class I 67 (9.1%) 58 (8.7%) 42 (2.6%) 33 (2.0%)
LVEF <35% 58/723 (8.0%) 52/658 (7.9%) 29/1558 (1.9%) 40/1605 (2.5%)
Oral anticoagulant 436 (59.2%) 414 (62.0%) 948 (59.6%) 989 (60.6%)
Low dose of aspirin (<365 mg) 413 (56.0%) 390 (58.4%) 606 (38.1%) 628 (38.5%)
Beta-blocking agents” 559 (75.8%) 534 (79.9%) 1082 (68.1%) 1094 (67.0%)
ARB or ACE inhibitor 551 (74.8%) 495 (74.1%) 1051 (66.1%) 1119 (68.5%)
Statins® 453 (1.5%) 429 (64.2%) 461 (29.0%) 449 (27.5%)

ACE, angiotensin-converting enzyme; ARB, angiotensin |l receptor blocker; LVEF, left ventricular ejection fraction; N'YHA, New York Heart Association.
*Data are numbers (%) unless otherwise specified.

®Not including sotalol.

“Statins are defined as 3-hydroxy-3-methylglutaryl—coenzyme A reductase inhibitors.
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Table 1—Baseline characteristics presented as median (absolute range) or number

of patients (%)

Empagliflozin, n = 22

Placebo, n = 22

Sex (male/female), n

Age (years)

Time since transplantation (years)
BMI (kg/m")

WHR (cm)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
HbA,, (%)

HbA,. (mmol/mol)

FPG (mmol/L)

eGFR (mL/min/1.73 m?)

LDL (mmaol/L)

Triglycerides (mmol/L)

Smoking, n
Smoker
Ex-smoker
Never smoked

17/5
63 (31, 72)

3 (1, 16)
28.8 (24.7, 39.3)
1.01 (0.82, 1.25)
143 (111, 176)

79 (63, 94)
6.9 (6.5, 8.2)
52 (38, 83)
8.0 (5.0, 13.1)
66 (41, 83)
2.8 (1.2, 4.2)
1.8 (1.1, 3.2)

4 (18.2)
13 (59.1)
5 (22.7)

17/5
59 (21, 75) Median (IQR)
3 (1, 15)
27.5 (22.4, 45.8)
0.98 (0.80, 111)
140 (100, 163)
82 (55, 94)
6.8 (6.1, 7.2)
51 (40, 73)
7.3 (4.5, 12.5)
59 (44, 82)
2.8 (2.0, 3.8)
2.2 (1.1, 5.6)

0 (0.00) N (%)
11 (50.0)
11 (50.0)
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M ASASETERMEMEER 7

/*Normality Test*/
data lab; set data.final;
if visit=1l; keep Group age SBP AST Creatinine; run;

proc univariate data=lab normal ;
var sbp;
class group; run;

BRI ERT 53 M (% 5)
UNIVARIATE &£ 5
41 587 (55P) i idhition EEHRE
Group = 2
100% |mA 1A 180.0 B gy i p &
BE
Mean (Std) 99% 180.0 Shapiro-Wilk W 0931536 Pr< W 0.9198
¥ BAEE EX
95% 164.0 i
T I Fp—— 4439 Kolmogorov-3mirmoy | D 0100622 Pr > D =0.1300
Exx 18.6664359 | R4 348435829 90% 154.0 Cramer-von Mises W-5q 0.046868 Pr > W-5q =0.2500
=& 042712268 | & 042294541 75% Q3 140.0 Anderson-Darling  A-Sq 0.26081 Pr > A-Sq | »0.2500
FHEIETFE 591049 fFEFH 11498,3824 .
: sox +em | 1295| Median (|QR)
HAGH 142973377 BERZFHE 320126734
25% Q1 119.0
EE fole O Rkh BE /
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var sbp;

by group; run;

FRERMEmEER 7

180 —

160

140

SBP

120 —

100

proc sort data=lab; by group;
proc univariate data=lab

Box plot

normal plot;

Z4p: SBP ,

fix BY Group

Group |1




ISASIEITEREIEREER 7 :

proc univariate data=lab ;
title histogram;

histogram sbp / midpoint = 60 to 200 by 5 Normal;
class group; run;

Histogram T
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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 /*CIM &EAEHEEE~*/;
VAR SBP DBP Creatinine AST ALT ;

CLASS wvisit ;

/*BY Group ; */ 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 20



Analyzing Data using SAS = FUF SAS 1T IIMIEME ST : Student's t test

/*Student's t test*/
data lab; set data.final;
if visit=1l; keep Group SBP gender; run;

PROC TTEST DATA=lab ;
CLASS group; VAR SBP ; RUN;

I

TTEST £5
E#: SBP (SBP) i dp: SBP
Group | N Fif BEEx BEERE R BAH 30"
1 37 1349 170188 28143 1070 1740 H
2 34| 1306 18.6664 3.2013 940000 1800 | 20 HISiogrqm /7(\
s 203 | %4 - ) '/ N
Lut
Diff (1-2) 4.3871 | 17.8757 42467 1o 5’/ \\“‘- Q-q B sep
180 |4 180 {5
Group | B FHIE | 95% CL P8 EEX 95% CL EEE 0 e Eiziatzr___h ] . -

SBP

1 1349 1292 1407 170188 138212 22.2366 2 X - o]
o 140 o
30 - / : 7
2 1306 1240 1370 18.6664 150559 24,5702 o i
/ \ 120 - oo

Bk

100 -

Diff (1-2)  EE 438717 | -4.0848 | 12,8591 17.8757 | 153269 21.44977 20 — / o
Diff (1-2) Satterthwaite 433871 -4.1207 | 12,8543

"'-b‘k T 7| T
10 — P
Bk EEM AME ti5 Pr> [t] . F—P‘Z

F= B 69 1.03 0,3052
Satterthwaite -T#Z% | 67,023 1.03 0,307 §_ 14 Box pIOi [ < ! !
I - b I + I i a

SRS , | |

5 SFAME HBAEHE F4& Pr>F 100 150 200
SBP
Folded F 33 36 1.9 06104
LT #

Y\
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Kid ney360. 2022 Oct 26;3(] 2) :2036-2047. Platelet-Dependent Inflammatory Dysregulation in Patients with Stages 4 or 5 Chronic Kidney Disease: A Mechanistic
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Analyzing Data using SAS = 7 SAS &7 it 27 -

J%Paired t test*/ FFERNEN : data.vital_sign_m

PROC TTEST DATA= data.vital sign m ;
PAIRED SBP1*SBP2; /*before : after A

EE/‘I?W BRI E - LR Llpamedfé@? = i {[&]

2 - 2AIERRERAINEE - DIE2TRES/

RUN;

Paired t test

¥\

SAS R &k HERER: (SBP1, SBP6E)
180 THE 180
TTEST BF
5 . ] To—— :-\_x" - ) )
£ 9®:SBP1 - SBP6 . e e Y e e L
N Fify EEE EERE BMME BAH e e
71| 3.9437 16,7945  1.9931 -32.0000 45.0000 o4 = —“f—:i“}n : H““ . _'_.%:- [an
FHME 95% CL ¥ EEE 95% CL Egx =
120 i e B <1
3.9437 -0.0315 7.9188 16.7945 14.4145 20.1231 —— e L"=“*f:;:—_;:;::;iij
e S————
BAE t{ Pr> |t 100 - - 100
70 198  0.0518 Before ... s After

23



Analyzing Data using SAS

/*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;

.
’

» TR SAS 1T HEmERET 2
#8 il &

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

24
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Analyzing Data using SAS » FIF SAS E1T HRIERT O
Linear regression

/*Linear regression*/

proc sort data=lab; by group /*descending*/; run;

proc sgplot data=lab noautolegend;

title 'Linear Regression with Markers Displayed by a SCATTER Statement';
scatter y=SBP x=age / group=group markerchar=group;

reg y=SBP x=age/ group=group ; run;

proc reg data =lab ; Model sbp

/

BeE S sBP G
Linear Regression with Markers Displayed by a SCATTER Statement B E: sp Grou p 1 - rouv p 2

age ; by group; run;

180

180 — o2
[+]
o1 o - 9 °
o1 ) - 160
160 -| e o
o1 =T o % 0 o 0 © o
o £ o
160 o o BiE 34
02 ©! o1 o1 s e i E 140 ) o owmmn 2
o2 . 140 o S £ ¢ ] 2 [} o o
o1 o2 o1 5 g o o HEEME 2
% © REdBR % & ] o O mse 35333
2 - o o, MsE 26842 - = 0 © 5
- g ox s 59 REE 01085 120 © 60 ::FE oo1s7
Ly * oo ARR TS 0084 o = % R F5 0014
o
o . @ o
100 - - ’ 100 8
o
120 -
80 80
o oL 50 50 70 80 40 50 60 70 80
o2 Age Age
100 - o2
maE O osx EHAR 95% HRARR BE Oox fHEFR - ox MARRE
02
S Samika
40 50 (] 70 80
k4] f-+ 3 k4] g€
Age 1] Ef  AmfE #EE RE tE Pro|t| =3 ] =ik AhE EHE RE t Pr>|t|
Intercept  Intercept 190.87879 2141296 424 00002 Intercept | Intercept 1 117.21451 18.38880 637 <.0001
Age Age 1 0.67401 032491 207 00455 Age Age 1 022318 030278 074 04664
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Analyzing Data using SAS . g sas i mmtsst o : smne
REMEI : datafinal Generalized estimating equations (GEE)

proc sort data= data.final ; by screening no visit; run;

/*GEE: Repeated measure*/
proc genmod data= data.final ;

class screening no group (ref=first) gender (ref=first)
visit (ref=first) / param=ref;
model SBP = group age gender / dist = normal link = log ;

/*1link=logift dist=binomial; dist = normal link = log ; dist =
poisson ink = log offset = o COVB*/
repeateqd’ subject=screening no (visit) ; run;

BHaIEE . GEE MR AT
e FREEREHATE
HRZ B S0 et ZEXZE 95% 8 TER Z| P> LZ]
FAEME Screening_no(Visit) (433 [B4E)
Intercept 4,6678 0.0425 4.,5845 4.7312 109.73 <.0001
HEM 433
SHRBEMTE 16 Group 2 0.0047 0.0124 -0.0196 0.0230 0.38 0.7038
B e R 28 1
1 Age 0.0028 0.0006 0.0017 0.0040 4,79 <.0001
BAHEAD 1

BEEE AN ” Gender 1 00203  0.0154 -0.0099 0.0504 1.32  0.1881

27



Europace (2014) 16, 174-181
doi:10.1093/europace/eut293

0204 —— Placebo

0.184 —— Dronedarone 400 mg BID
0.16
0.14 4
0.12 4
0.10 4
0.08 4
0.06
0.04

0.02 4
0.00

Cumulative incidence

T T T 1

12 18 24 a0
Months

=

0

Mumber at risk:

Placebo 737 695 661 457 186 1
Dronedarone 400 mg BID 668 642 630 424 154 1

Figure 2 Cumulative risk of the occurrence of first acute coron-
ary syndrome in patients with coronary heart disease. BID, twice

daily.



Kaplan-Meier Survival Curves

/*KM plots*/
PROC LIFETEST DATA= data.itto METHOD=KM NOTABLE
PLOTS=SURVIVAL (ATRISK=0 TO 180 BY 10 NOCENSOR /*CB 95%CI*/);
/*KM/PLERBHE; (SURVIVAL)/ (S)BEAE~*/

TIME Time first rec* First AF recurrence (0);

STRATA group ; /*diagage (65,75); agel]l65,, 65-75, 751; */
/* by age65; */

RUN 14 Product-LimitSurvival Estimates

/ EHARBEERA

08

TEMEHHERE
Pr > -4 o
i 5 BE@E £F B
HMPE 05519 104576
Wilcoxon  0.8589 1 0.3540 o
-2Log(LR) 02575 106119 00

I 37 25 2 21 2 9 19 19 19 18 18 8 17 16 16 16 9 2 !
34 26 23 22 22 22 22 21 20 20 20 19 19 19 18 18 17 4 1

0 50 100 150

Time to first recurrence of AF >= 305

Event-free survival rate

Group 1 2
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Europace (2014) 16, 174-181
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Table 2 Comparison of the effect of dronedarone among patients with and without coronary heart disease
Outcome CHD Placebo, n/N (%) Dronedarone,n/N (%) HR for dronedarone (95% CI) P value®
First cardiovascular hospitalization or death Yes 350/737 (47.49) 252/668 (37.72) 0.733 (0.62-0.86) 0.535
from any cause MNo 567/1590 (35.66)  482/1663 (29.52) 0.782 (0.69-0.88)
Cardiovascular death Yes 471737 (6.38) 26/668 (3.89) 0.602 (0.37-0.97) 0.350
MNo 4711550 (2.96) 39/1663 (2.39) 0.814 (0.53-1.24)
First ACS Yes 671737 (9.09) 42/668 (6.29) 0.671 (0.46-0.99) 0.429
MNo 29/1590 (1.82) 26/1633 (1.59) 0.876 (0.52-1.49)
First stroke, ACS or cardiovascular death Yes 116/737 (15.74) &6/7/668 (10.03) 0.615 (0.46-0.83) 0272
MNo 101/1590 (6.35) 81/1633 (4.96) 0.778 (0.58-1.04)

ALCS, acute coronary syndrome; CHD, coronary heart disease; Cl, confidence interval.
*P value of interaction between CHD status and treatment based on Cox regression model.



Analyzing Data using SAS

= FIF SAS 1T AR - FEDW

Cox proportional hazard model

/*Cox regression*/
PROC PHREG DATA=data.itto ;

class gender (ref=first ) group (ref="2") htn (ref=first )
hyperlipidemia (ref=first ) cad (ref=first ) cva (ref=first) hf
/*by ageb65;*/
MODEL Time first rec* First AF recurrence (0) =group age gender
RUN;
/
ERABEMASESTH
S =& Je bsx

2q BHE A #* = =5 Pr>Chisqg kb 95% ehath 1= 3556

Group 1 1 026032 0.31998 0.6619 04159 1,297 0.693 2429

Age 1 -0.00476 0.01606 0.0878 0.7670 0.995 0.964 1.027

Gender 1 1 -0.135%4e 0.35660 0.1443 0.7040 0.873 0.434 1.797

HTN 1 1 -0.01737 0.30505 0.0032 0.9546 0.983 0.541 1.787

dm(ref=first )

(ref=first) ;

htn/ RISKLIMITS;

=i

Group 1

Gender 1

HTN 1 31



Descriptive Statistics Inferential Statistics
DDDH EDDH

Descriptive statistics is achieved Inferential statistics is achieved
with the help of tables, graphs, etc. by probability.

Descriptive Statistics Inferential Statistics

il il

The goal of descriptive statistics isto § The goal of inferential statistics is
describe and summarize the data. to test and make predictions.

Descriptive Statistics Inferential Statistics

L] L]

The algorithm of descriptive statistics § The algorithm of inferential statistics
\ is mean, mode, and median. is ANOVA and regression.
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