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(Case report)
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(Case series study)
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(cross-sectional study)
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(case-control study)
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( cohort study)
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(Randomized clinical trial)
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Drug Development Process

PRE-CLINICAL

RESEARCH CLINICAL STUDIES NDA REVIEW POST-MARKETING
O | SYNTHESIS e o
E AND e SURVYEILLAMNCE
= - PRODUCT DEFECT
E PURIFICATION REPORTING
('
3 * )
PHASE IV
; ANIMAL ACCELERATED APPROVAL
o TESTING SURVEYS
L SHORT ~TERM SAMPLING
= | E TREATMENT USE e
o
E PARALLEL TRACK POST-APPROVAL
A | INSPECTIONS
[ LONG - TERM <> |
—] el | |
AVG 18 MOHTHS Y AVG 5 YEARS & AVG12MOS. &
IND NDA APPROVAL
[ 1 FDA TIME ACCELERATED REVIEW: EXPANDED ACCESS:

[ | INDUSTRY TIME
™ FpA & INDUSTRY TIME
SPOHSORTFDA MEETINGS EHCOURAGED

TREATMEHNT USE

E SUBPART E
PARALLEL TRACK

* ACCELERATED APPROVAL

Courtesy of Jang 1J



Ql AFA| = O] Quality

¢ 1}std
- 2xolmwa X
- YOl ErEd K= e H[ g / Z4te| Yitet Jhsd
o AnfH=0| MERT =7 : Primary Outcome
— SINEEOH EQ; SRS 3 ; 8K 1 5YSR, DFS S
- EAN™E AXMM . gE37| 8 EMHIEHO| A H M
o
¢ S|

- SA, 2BZ, A=Y 7K, L EALl EF S

¢ Azl
- YIA™HEE|7|=(GCP) = 1 2 A=t T2 AT A (SOP)
- £2 A MIZ| 7|2 M (CRF)
- 248 A= t2| (CDM)
— ZZ 2= (QA) : Monitoring, Audit, Inspection
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Ao M SAHAE BF

Al AL LA A
_ 1Xp2k} A2 A - validity / Reliability
AlC

» 2RV AE X7, 0|25 7ty & B Eote

— Design 274 : Parallel, Crossover ...

c oSN EEA HAEA, K0lA (inequality)

« H|w/d : Randomization 5! blindings

- EE 37| Y EM AR Ho| 9 ZEHz
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a o
¢ UTAZNAO EH ML) JEE 2 EMBE
NS Yxo= it

¢ SAZAH = (SAP)
H

- F 7=, O|XIZA1MH =0 CHjst A HHH
— SMLjAFR - ITT, FAS, PP data set
~ B0 2RI o Zurer
¢ =7r2 offA| OfF0| AE7Is: =A% E[0]RUO0{0F &
¢ AMAEAZMO| Z|=5 EARZMASCZEE AT
A0 Sl A 71| M Of| CHot Zatz M o=

g + 9tk



AIAE SAZY oA

Table 16-6 Differences in pretherapy and posttherapy heart rate, in beats per minute (HR),
for groups A and B, with 25 participants each

A B
Observation Pre- Post- Change Pre- Post- Change
number HR HR in HR HR HR in HR
1 72 72 0 72 70 2
2 74 73 1 71 68 -3
3 77 71 6 75 74 1
4 73 78 -5 74 71 3
5 70 66 4 71 73 <2
6 72 76 -4 73 78 L5
7 72 72 0 71 69 2
8 78 76 2 70 74 -4
9 72 80 -8 79 78 1
10 78 71 7 71 72 -1
11 76 70 6 78 79 -1
12 73 77 -4 72 75 -3
13 77 75 2 73 72 1
14 73 79 -6 72 69 3
15 76 76 0 77 74 3
16 74 76 -2 79 75 4
17 71 69 2 77 75 2
18 72 71 1 75 75 0
19 68 72 -4 71 70 1
20 78 75 3 78 74 4 ok ok
21 76 76 0 75 80 -5 . |
22 70 63 7 71 72 <1 tA = ;'Il- E _II:II?II:III-Al 2 x4
23 76 70 6 77 77 0 (=) =
24 78 73 5 79 76 3 xIE T 1T 3o
25 73 73 Q. 79 79 0.,
Mean 73.96 732 L 076 % 74.40 73.96 < 0.44 % —
Standard 288 396 . 4.24 318 338 : 266 : P—O7512

deviation . o . .




Use of cutpoints

Table Comparison of change in heart rate in group 4 vs. B by three choices of cutpoints
Beats/min <7 27 <95 25 <3 23
Group A 25 2 19 6 17 8
Group B 25 0 25 0 18 7
Chi-square p=0.15 » =0.009 »=0.76

Fisher’s exact p =049 »p=0.022 »=0.99
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UM 714 VS, SAT 7H

o) A<flB o] 2uto| XtO|7F U=
— Overall survival 2| X}0|?
— 1 year survival, 5 year survival &

o) Xz 0 &5 &0| LHEZ}?
— P,=44% vs. P,=42% : Diff. =2% RR=105

— P,=4% vs.P,=2% : Diff. =2% RR=2



2 EA UM 7t
F$1’d "I7FA| & (superiority trials)
— Hg: py<p.+A vs. Hy: p, > pt+A

— A(margin of equivalence, >0)

¢ H| @5 "®WIIA| = (non-inferiority trials)
— Ho: Ppr=pc-A vs. Hyipy > pe-A

¢ S "WILA| = (equivalence trials)
H | Pt — B |ZA Vs. Hl: | Pt — pc|< A
- Er 480 Hlol O 2 a7t 2R

LS —



Choice of A

# A different choice of A may
— affect the sample size calculation

— alter the conclusion
O o
¢ 224

— astandard effect size between 0.25~0.5 usually chosen
¢ H|€ 5 : binary responses

— 50~80% — A=20%, 80~90% — A=15%

— 90~95% — A=10%, >95% — A=5%

# Bioequivalence trials with healthy volunteers

— A =1log(1.25) for mean difference on log-transformed data



~Superior/Equivalent/ Non-inferior Test

Superior (statistically, one-sided) 0 +A

Control better Treatment better

Superior (statistically, two-sided)

Control better Treatment better
Equivalent (clinically) -A +A

Control better Treatment better
Non-inferior (clinically) -A +A

Control better Treatment better



One-Sided vs. Two Sided Test

# Sample size may be reduced by about 15~25%

# In practice a two-sided test may be preferred
— because placebo effect may be substantial in many drug
products such as drug products regarding diseases in the

central nervous system
¢ Duby(1991) : one-sided test procedure may be justified
(i) Toxicity studies (i) safety evaluation
(ii1) Analysis of ADR data (iv) risk evaluation
(v) Laboratory data
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|CH E9 : »Statistical principles of Clinical Trials”

V. DATAANALYSIS CONSIDERATIONS
5.1 Prespecification of the Analysis
5.2 Analysis Sets
5.2.1 Full Analysis Set
5.2.2 Per Protocol Set
5.2.3 Roles of the Different Analysis Sets
5.3 Missing Values and Qutliers
5.4 Data Transformations
5.5 Estimation, Confidence Intervals and Hypothesis Testing
5.6 Adjustment of Significance and Confidence Levels
5.7 Subgroups, Interactions and Covariates
5.8 Integrity of Data and Computer Software Validity



’Statistical principles of Clinical Trials”
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(ex) Exclusion & Withdrawl

221 437 #

BEe H37FS 48 3ol T2 JR0) BEsE A2 NEAz
SR Lt

1) Bk 20Aldl A 654 Abol9l A,
) 7 5g HEdEE 4 7
80= AST(SGOT) Ex ALT(SGPT) 2 AH4keha ¢ 2,50

3) & Billirubin0] A2Hdstale 158 E 97 o+ &,

] 6”‘HJ’E;/JHIEI 7|1E

D E Y,
D ATN2RY AP 445 25 A¥Ey ALAOD AW ToHE (n=25) (n=25)

248 2

|

222 M7 A d gt TLEH A g &gt TLEY
FEslga e o2 A7 3 (84.0%) (12.0%) (92.0%) (8.0%)
(n=21) (n=4) (n=23) (n=2)

W A(1E)
FEIN(1Y)
BAUZA(E)

SAX (1)

=
o

rH

3 42 M7 FAEY 2A0] Y=

4 dPET 2E9 7 U] AAE HE U 229 WA
= = &L T ]TT . }\_‘ [Hlu’;
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ITT analysis ?

Table 1 Use of intention to treat and other methods to analyse trial of coronary artery
bypass surgery and medical treatment for stable angina pectoris in 768 men.* Mortality

2 years after randomisation is shown by allocated and actual intervention*
Allocated (actual) intervention : .
Differences in

Medical Medical Surgical  Surgical mortality (95%Cl)
(medical) (surgical) (surgical) (medical)  surgical v medical

No of survivors 296 48 353 20 —

No of deaths 27 2 15 6 —

Mortality (%) 8.4% 4.0% 4.1% 23.1% —
Intention to treat analysis 7.8% (29/373) 5.3% (21/394) 2.4% (-1.0% to 6.1%)
Per protocol analysis 8.4% (27/323) 4.1% (15/368) 4.3% (0.7% to 8.2%)
As treated analysis 9.5% (33/349) 4.1% (17/418) 54% (1.9% to 9.3%)

*77 patients did not receive allocated intervention for various reasons (one was not available for follow up
and is not included in table). The high death rate in the group assigned to surgery but not receiving it is
due to 6 patients who died before they could be operated on.The authors correctly reported the intention to
treat analysis, which shows no significant difference between the treatments. BMJ 1999;319:670—4
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Stat. Sign. Stat. Non-sign. Stat. Sign. Stat. Non-sign.
Clin. Sign. Clin. Sign. Clin. Non-sign.  Clin. Non-sign.
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