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(Design 1) Rising Single dose studies

phase Il trial
placebo
1
washout 1
1
100 mg 200 mg 300 mg 400 mg

1 A A P A
2 A A P A
3 A P A A
4 P A A A
5 A A A P
6 P A A A
7 A P A A
8 A A A P
A active drug administration, P; placebo

(Design 2) Alternating-panel rising single-dose study

Subject numbers

dose Panel | Panel Il

mg 14 2 7 10 16 3 6 12 1 5 15 13 4 11 9 8
100 a a a a a p p p
200 a a a a a o] p p
300 o] p o] a a a a a
400 p p p a a a a a
500 a p a p a p a a
600 a o] a p a p a a
700 p a p a p a a a
800 p a p a p a a a
A active drug, p; placebo, panel | Panel 11 24
48

(Design 3) Alternating-panel rising single-dose crossover study
#

dose 10mg 10mg 20mg 20mg 50mg 50mg 100mg 100mg 250mg 250mg 500mg  500mg

day 1 2 1 2 1 2 1 2 1 2 1 2
1 1 a p p a p a
2 1 p a p a a p
3 1 p a a p p a
4 1 a p a p a p
5 2 a p p a a p
6 2 a p a p p a
7 2 p a p a a p
8§ 2 p a a p p a

A active, p: placebo



(Design 4) Rising single-dose crossover study

Period
subject 1 2 3 4 5 6
1 25 5 10 20 p 40
2 25 5 p 10 20 40
3 25 5 10 20 40 p
4 p 25 5 10 20 40
5 25 5 10 p 20 40
6 25 p 5 10 20 40
7 25 5 10 20 p 40
8 25 5 10 p 20 40
9 25 p 5 10 20 40
10 25 5 p 10 20 40
11 25 5 10 20 40 p
12 p 25 5 10 20 40
(Design 5) Parallel panel rising single-dose study
Dose level (mg)
subject 10 20 40 80
I 1 a a a a
2 a a a a
4 a a a a
6 a a a a
7 a a a a
9 a a a a
10 a a a a
Il 3 p p p p
S p p p p
8 p p p p




(Design 6) Parallel-panel multiple —dose time-lagged study

Dose level (mg)

250 500 1000
Period 1 Period 2 Period 3
I 1 p
I 2 a
I 3 a
I 4 a
I 5 p
I 6 a
I 7 a
1 8 a
1"l 9 a
i 10 a
Il 11 a
i 12 p
(Design 7) Parallel-panel rising multiple-dose design
Dose (mg) Duration (days) Study days
Group A 100 7 1-7
250 7 8-14
500 7 15-21
placebo 7 22 - 28
Group B placebo 28 1-28

(Design 8) Altering-panel multiple-dose rinsing dosage study

Study day
panel # 1 2 3 4 5 6 7
I 1 A A A C C C
2 A A A C C C
3 A A A C C C
4 P P P P P P
1 5 B B B D D D
6 P P P P P P
7 B B B D D D
8 B B B D D D

P: placebo, A: 100mg, B: 250mg, C: 500mg, D: 1000myg,

washout period



(Design 9) Parallel multiple-dose design

Treatment
250 mg b.id 500 mg b.id Placebo b.i.d.
subject 1,589 3,67 12 2,4,10,11
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A

B
A B potency
95% CI
A (mg/kg) B (mg/kg)

10 30 100 300 1 3 10 30 100
48 50 26 20 44 35 33 10 6
49 37 20 14 48 39 32 19 5
52 36 25 12 48 42 33 19 20
53 39 26 16 56 52 48 27 17
34 34 27 15 47 41 33 21 15
50 36 24 11 56 44 28 16 9
58 41 28 18
48 40 25 16
46 30 22 14
56 40 23 13

494 383 246 149 299 253 197 112 72

49.4 38.3 24.6 14.9 49.8 42.2 32.8 18.7 12.0

Total score in A = 1272, total score in B = 933, total score in A and B = 2205
Total subjects in A = 40, total subjects in B = 30, total subjects in Aand B =70
C = correction term = (2205)%/70 = 69457.5

Total SS = (48)* + (49)°+....(9)*-C=

Doses SS = = (494)%/10 + (383)/10 + . . . .+ (72)%/6 - C =

Preparation SS = (1272)%/40 + (933)%/30 —C =

SS: sum of squares

Drug A
> X =10x1log10 + 10 x log30 + 10 x log100 + 10 x log300 = 69.542
Xmean-a = 69.542/40 = 1.7386

[X%a = [10 x( log10) + 10 x (log30) + 246 x (log100) + 149 x (log300)] — (69.5420)%40=
12.2762

[XY]a = 494 x log10 + 383 x log30 + 10 x log100 + 10 x log300 — (69.5420)(1272)/40=
-290.6184

Drug B

> X=6xlogl +6xlog3+6xlogl0 + 6 x10og30 + 6 x 109100 = 29.7252




Xmean = 29.7252/30 = 0.9908

[X?s = [10 x( logl)® + 10 x (log3)* + 10 x (log10)* + 10 x (log30)* + 10 x (log100)°] —
(29.7252)%/30= 15.0038

[XY]s = 299 x logl + 253 x log3 + 197 x logl0 + 112 x log30 + 112 x logl00 —
(15.0038)(933)/30= -297.3122

S [X4 = [X%]a + [X%]s = 27.2800
S [XY] = [XY]a + [XY]e = -587.9306
Regression SS = (3 [XY])YS [X?] = (587.9306)/27.2800 = 12670.9087

Parallelism SS = [XY] /[X%a + [XY1s/[XTe— (SIXYDYS [X?] =(-290.6184)%/12.2762 +
(297.3122)%/15.0038 — (-587.9306)%/27.2800 = 100.4705

Curvature SS = Doses SS — PREP SS — Regression SS Parallelism SS = 98.0875
Within doses SS = Total SS — Doses SS = 1747,6333

M = logyo(relative potency), R = 10™, b, = common slope

be=  S[XYVS [X?] =(-587.9306)/27.2800 = -21.5517

M = Xamean — Xemean — [(Yamean — Yemean)/ be =(1.7386 — 0.9908) — [(1272/40 —
933/30)/(-21.5517)] = 0.7803

R=10%*"=6.03

S? = (within doses SS)/(within degree of freedom) = 28.6497

to.0s,61 = 1.9969

g =(t*s%)/b”> [X?]=(1.9996)2(28.6497)/(-21.5517)2(27.2800) = 0.0090

95%ClI

My, My = M + g/(1-9) (M — Xawmean + Xg - mean) * [toos, 60 / be (1 —9) ] x V
{S’[(1-9)(1/NA+1/Ng) + (M — Xamean + X - mean)/S [X?]]} = 0.7806 + (-0.1205) = 0.6601,
0.9011

R., Ry =4.57,7.96

B 1mg/kg A 6.03 mg/kg 95 CI
457 — 7.96 95 CI A B






B
A B potency
95% CI
A (mg/kg) B (mg/kg)
15 30 60 120 25 50 100 200

4 10 14 20 2 4 5 8

6 11 15 21 3 3 6 9

6 9 13 20 4 5 7 7

4 10 12 22 2 2 4 10

5 9 16 19 1 6 6 6
total 25 49 70 102 12 20 28 40 346
means 4.6 9.8 14 20.8 2.4 4 5.6 8

Total score in A = 246, total score in B = 100, total score in A and B = 346
Total subjects in A = 20, total subjects in B = 20, total subjects in Aand B =40
C = correction term = (346)%40 = 2992.9

Total SS = (4)*+ (5)*+....(6)°-C=1311.1

Doses SS = = (25)%/5 + (49)%/5 + . . . .+ (40)%/5 — C =1258.9

Preparation SS = (246)%20 + (100)%/20 -C = 532.9

SS: sum of squares

Drug A

S X =5xlogl5 + 5 x 10g30 + 5 x 1og60 + 5 x log120 = 32.5524

Xmean-a = 32.5524/20 = 1.62762

[X%]a = [6 x( log15) + 5 x (log30) + 5 x (log60) + 5 x (log120)] — (32.5524)%/20= 3.70925
[XY]a =25 x logl5 + 49 x log30 + 70 x log60 + 102 x log120 — (32.5524)(246)/20= 37.9329
Drug B

> X =5x10g25 + 5 x 1og50 + 5 x log100 + 5 x 10g200 = 36.9887

Xmean = 36.9887/20 = 1.849485

[X?]s = [5 x(10g25)? + 5 x (log50)* + 5 x (log100)* + 5 x (log200)°] — (36.9887)°/20= 2.2653
[XY]s = 12 x log25 + 20 x log50 + 28 x log100 + 400 x 10g200 — (36.9887)(100)/20= -13.8474
S [X°] = [X4a + [X°]e = 5.97455

S [XY] = [XY]a + [XY]s = 51.7803




Regression SS = (3 [XY])YS [X*] = (51.7803)?/5.97455= 448.770

Parallelism SS = [XY]aZ[X%a + [XYIEY/[X]e = (SIXYDYS[X?] =(37.9329)%/3.70925 +
(13.8474)°/2.2653 — (51.7803)%/5.97455= 23.8

Curvature SS = Doses SS — PREP SS — Regression SS Parallelism SS = 253.43
Within doses SS = Total SS — Doses SS = 52.2

M = logyo(relative potency), R = 10™, b, = common slope

be=  S[XY)S[X? =(51.7803)/5.97455= 8.6668

M = XA-MEAN - XB-MEAN - [(YA-MEAN - YB-MEAN)/ bc :(162762 - 1849485) - [123 -
5.0)/(8.6668)] = -1.06416

R = 1019%1°= 0,086266

S? = (within doses SS)/(within degree of freedom) = 52.2/32 = 1.63125
toos, 32 = 2.042

g =(t? s9)/b 2> [X?]=(2.042)*(1.63125)/(8.6668)*(5.97455) = 0.01515
95%ClI

M, My = M + g/(1-9) (M — Xamean + Xg - mean) * [toos, o0 / be (1 - 9) 1 x V
{S[(1-g)(1/NA+1/Ng) + (M = Xamean + Xs_vean)/S X1} = -1.182227, -0.972007

R, Ry =0.06573, 0.16657893

B  1mg/kg A 0.09 mg/kg 95 ClI
0.07 — 0.17 95 ClI A B
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Trend test

Ho:},llz},lz:},lg:....z Mk
Hal M2 3 1
Ho
(score) logistic regression trend test
list
response non score N
1. 0 25 1 25
2. 10 15 2 25
3. 14 11 3 25
4. 21 4 4 25
. blogit response N score
Logit estimates Number of obs = 100
LR chi2(1) = 41.14
Prob > chi2 = 0.0000
Log likelihood = -48.246151 Pseudo R2 = 0.2989
_outcome | Coef.  Std. Err. z P>|z| [95% Conf. Interval]
score| 1.426121 .2753138 5.180 0.000 .8865161 1.965726
_cons| -3.883305 .7721328 -5.029  0.000 -5.396658  -2.369953
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Cross-Over Design / Carry Over Effect

cross over design Z
4
5 6 A 42 z
2 washout period placebo 2 B
placebo 2 washout period zZ 2
A B
Z placebo Z placebo
mean 3833 3762 0.071 3798 4214 2857 1357 3536
SD 1188 1574 1813 1.060 1353 1160 1376 1.056
n 42 42 42 42 42 42 42 42
z

Dipean = (0.071 + 1.357)/2 = 0.714

SD? = [(na — 1)SDpa” + (N — 1)SDpe’]/(Na + Ng — 2) = [(42 — 1)1.813% + (42 — 1)1.3767]/(42+
42 - 2) =2.590

Standard error of dpean = S€(dmean) = V[SDY4(1/na + 1/ng)] = V[2.590%/4(1/42 + 1/42)] =
0.176

t = imean/S€(dmean) = 0.714/0.176 = 4.07, p< 0.001
95% CI : Ornean * s n5 - 2) X S€(Omean) = 0.714 % 1.989 x 0.176 = (0.365, 1.063)

z
A B A
Z  placebo
carry-over effects washout
period carry over effects carry over effects

XAmean_ = 3.798, SDA = 1.060, nA =42
XBmean = 3.536, SDp = 1.056, na = 42

SD? = [(na — 1)SDA” + (ng — 1)SDg’J/(na + N —2) = [(41)1.060° + (41)1.056°)/(42 + 42 -2) =
1.119

t = (Xamean - Xamean ) V[SD?(1/na + 1/ng)]=(3.798 — 3.536)/~/[1.119(1/42 + 1/42)]=0.262/0.231
=1.135, p>0.05,
carry over effect
cross over effect
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carry over effect power o = 0.05

a=0.10
A B placebo
unpaired t test
Sample size calculation
Cross-over design carry-over effects randomized

clinical trial

N= S (2o + 2p)*/28°
B

=0

SD2 = variance of response on treatment A — variance of response on treatment 2

& = treatment benefit
A
4 2 washout period 4
placebo B 4 placebo 2 washout
period 4 4

2mmhg  S,2=31
80 power

N=S¢ (Zo +2)°/28° =31 (1.96 + 0.84)%/2 x 2> = 30.4

31 62 randomized clinical trial

n=2S4’ (z, + 2p)%/8° =4 x30.4 =122/ arm, total 244 subjects
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