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Sample size calculation

ns = n=0.7
test 95 CI 0.2
sample size

1.65V[rns (1 - ns)/n + ns (1 - ©s)/n] = 0.2
1.65+/[2 x 0.7(1 — 0.7)/n]=0.2
n=29/arm

s — tn=0.1 10
1.65V[ns (1 - ms)/n + s (1 - ms)/n] = 0.1
1.65+V[2 x 0.7(1 - 0.7)/n]=0.1
n=115/arm
sample size

equivalent



Hazard function
Prob (T>t) =e™

Ho: A = Ao
Hal Ay = constant Ay
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* = |n(7\.1/7\,2)/'\/2

d=[(Za +2ZB) *) d:
X
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power = 80%

* hazard rate Aq/A;

1 (%)

(12) o = 0.05,

* = In(Ai/A2)/V/2 = In(1.5)I~/2 = 0.287

d =[(1.96 + 0.84) / 0.287]* = 96

96
96
Years of additional follow-up
1 2 3
Years 1 150 117 104
of 2 132 110 103
accrual 3 122 107 102
Accrual follow-up
accrual 1 follow-up 2 3
Prob (T>t) =e™
1 1



Prob (T>1) =e =05

In (0.5) = - 0.69

A1 =0.69

Mlh, =15=0.69/1, ..A,=0.46

Hazard function by
Accrual years = A, Follow-up years = F F
A2
A2 +F
accrual 2 2 22+2=3
3 3

Prob (T>t) =e™

3 T failure time
Prob (T>3) =e ™=~ %%*3=0.126

3

1-Prob (T<3)=1-0.126 =0.873

Prob (T>3) =e =g~ %4*3=0.252
3

1-Prob (T<3)=1-0.252=0.748

96
sample size event
3 87.3
74.8
96
96 87.3%, 74.8%
(sample size) 110 128 238

accrual



AIDS 15
2
randomized clinical trial AIDS
AIDS 300
3 (accrual) 1
type Il error 20%

Prob (T>t) =e™

Ho: A = Ao
Ha: g = constant Ay

* = In(A/A2)/V/2 = In(2.0/1.5)/~/2 = 0.203
d = [(1.96 + 0.84) / 0.203]° = 190.24

190
190

Prob (T>t) =e ™
15

Prob (T>1.5) =e™**=0.5

In (0.5) = - 0.46

A1 =0.46

Ml =2.0/1.5=1.33=0.46/A, -.A,=0.35

150
Type | error 5%,



accrual 3 1 3/2+1=25

25 2.5

Prob (T>t) =e™

2.5 T  failure time
Prob (T>2.5) =e ™ =g~ %%*2°= 0,317

2.5

1-Prob (T<2.5)=1-0.317 = 0.683

Prob (T>2.5) =e ™ =~ *¥***= 0417
25

1-Prob (T<2.5)=1-0.417 = 0.583

96
sample size event
3 68.3
58.3
190
96 68.3%, 58.3%
(sample size) 278 326 604

1. 35% ~ 45%
(0.45-0.35)/ ~/(0.45 x 0.55 + 0.35 x 0.65) = 0.145
[(1.96 + 1.28) / 0.145] = 500 person per treatment

50% +~ 60%
(0.60 - 0.50) / /(0.60 x 0.50 + 0.50 x 0.50) = 0.143
[(1.96 + 1.28) / 0.143] = 513 person per treatment

3.
When is 10,
[2xS%(Za +ZB)* %] =[2x20°x (1.96 + 0.84)?]/10° = 63/arm

When is 6,
[2xS%(Za +ZB)* %] =[2x20°x (1.96 + 0.84)?]/6% = 175/arm

4.
196 V[z(1-m]/n 0.1



19.6°[r (1-m)] n
When t=0.9,n=35

3.

4,

1.96 V[r(1-n)]/n 0.1
19.6°[r (1-m)] n
When®=0.9,n=35
When t=0.8,n =62
When t=0.7,n=81
When t=0.6, n = 93
When t=0.5,n=96
When n=0.4, n =93
When t=0.3,n=81
When n=0.2, n =62
Whennt=0.1,n=35

We need to enroll different numbers of patients depending on response rate.



STATA sample size

randomized placebo controlled clinical trial

randomization 4
6 8
pilot study placebo 498 + 20.2 sec, 485
*+ 19.5 sec 0.7
A =0.05 (two sided),

change method
Stata

90% power
command

. sampsi 498 485, sd1(20.2) sd2(19.5) method(change) pre(1) post(3) r1(.7)

Estimated sample size for two samples with repeated measures

Assumptions:
alpha=  0.0500 (two-sided)
power = 0.9000

ml = 498
m2 = 485
sdl = 20.2
sd2 = 195
n2/nl = 1.00
number of follow-up measurements = 3
correlation between follow-up measurements = 0.700
number of baseline measurements = 1
0.700

correlation between baseline & follow-up =

Method: CHANGE
relative efficiency = 2.500
adjustment to sd = 0.632
adjusted sd1 =  12.776
adjusted sd2 = 12.333

Estimated required sample sizes:
nl= 20

n2 = 20

placebo 20



Clinical trials with repeated measures

30
15

. sampsi 498 485, sd1(20.2) sd2(19.5) method(change) pre(1) post(3) r1(.7) n1(1
> 5) n2(15)

Estimated power for two samples with repeated measures

Assumptions:
alpha=  0.0500 (two-sided)

ml= 498
m2 = 485
sdl = 20.2
sd2 = 19.5
sample size n1 = 15
n2 = 15
n2/nl = 1.00
number of follow-up measurements = 3
correlation between follow-up measurements = 0.700
number of baseline measurements = 1
correlation between baseline & follow-up = 0.700
Method: CHANGE
relative efficiency = 2.500
adjustment to sd = 0.632
adjusted sd1 =  12.776
adjusted sd2 = 12.333
Estimated power:
power = 0.809
80 30

placebo

20

. sampsi 498 485, sd1(20.2) sd2(19.5) method(change) pre(1) post(3) r1(.7) n1(2
> 0) n2(15)

Estimated power for two samples with repeated measures

Assumptions:
alpha=  0.0500 (two-sided)

ml= 498
m2 = 485
sdl = 20.2
sd2 = 19.5
sample size nl = 20
n2 = 15

n2/nl = 0.75



number of follow-up measurements =
correlation between follow-up measurements =
number of baseline measurements =
correlation between baseline & follow-up =

Method: CHANGE
relative efficiency = 2.500
adjustment to sd = 0.632
adjusted sd1 = 12.776
adjusted sd2 = 12.333

Estimated power:
power = 0.860

86

0.700

0.700



Two-sample test of equality of proportions  Yes/no type

10
3 10
sample size HO
0.05, power 0.80 sample

. sampsi 0.1 0.03, power(0.8)
Estimated sample size for two-sample comparison of proportions
Test Ho: p1 = p2, where pl is the proportion in population 1

and p2 is the proportion in population 2

Assumptions:

alpha=  0.0500 (two-sided)
power =  0.8000

pl=  0.1000
p2=  0.0300
n2/nl= 1.00

Estimated required sample sizes:

nl= 222
n2 = 222

1 222 phase 1 trial
90

. sampsi 0.1 0.03, power(0.9)
Estimated sample size for two-sample comparison of proportions
Test Ho: pl = p2, where p1 is the proportion in population 1

and p2 is the proportion in population 2

Assumptions:

alpha=  0.0500 (two-sided)
power =  0.9000

pl= 0.1000
p2=  0.0300
n2/nl= 1.00

Estimated required sample sizes:

nl= 287
n2 = 287

287

3
reject

a=



300 placebo

. sampsi 0.1 0.03, n1(300) r(0.5)
Estimated power for two-sample comparison of proportions
Test Ho: pl = p2, where p1 is the proportion in population 1

and p2 is the proportion in population 2

Assumptions:

alpha=  0.0500 (two-sided)

pl=  0.1000
p2=  0.0300
sample size n1 = 300
n2= 150
n2/nl = 0.50

Estimated power:

power =  0.7185

placebo 2:1 80

. sampsi 0.1 0.03, power(0.8) r(0.5)
Estimated sample size for two-sample comparison of proportions
Test Ho: pl = p2, where p1 is the proportion in population 1

and p2 is the proportion in population 2

Assumptions:

alpha=  0.0500 (two-sided)
power =  0.8000

pl=  0.1000
p2=  0.0300
n2/nl= 050

Estimated required sample sizes:

nl= 349
n2 = 175

150



One sample test of proportion

50 golden
standard
75
a = 0.05, 80

. sampsi 0.5 0.75, power(0.8) onesample

Estimated sample size for one-sample comparison of proportion
to hypothesized value

Test Ho: p = 0.5000, where p is the proportion in the population
Assumptions:
alpha=  0.0500 (two-sided)
power =  0.8000
alternative p= 0.7500
Estimated required sample size:

n= 29

29 historical comparison randomized clinical
trial

. sampsi 0.5 0.75, power(0.8) onesample

Estimated sample size for one-sample comparison of proportion
to hypothesized value

Test Ho: p = 0.5000, where p is the proportion in the population
Assumptions:
alpha=  0.0500 (two-sided)
power =  0.8000
alternative p= 0.7500

Estimated required sample size:

n= 29



Two sample test of equality of means endpoint

105 mmHg SD 10 mmHg
SD
placebo 2:1
80 a=0.05

. sampsi 105 98, p(0.8) r(2) sd1(10) sd2(10)

Estimated sample size for two-sample comparison of means

Test Ho: m1 = m2, where m1 is the mean in population 1
and m2 is the mean in population 2

Assumptions:

alpha=  0.0500 (two-sided)
power =  0.8000

ml= 105

m2 = 98
sdl = 10
sd2 = 10
n2/nl = 2.00

Estimated required sample sizes:

nl= 25
n2 = 50
100 A 50 50
75 C
st

drug fever
1. 1 2
2. 1 1.6
3. 1 2.1
4. 1 6
5. 1 3
6. 2 5
7. 2 1.2
8. 2 3
9. 2 2
10. 2 -4
11. 3 11
12. 3 -1
13. 3 -2
14. 3 2
15. 3 3

10

B, 25

98



.anova fever drug

Number of obs = 15 R-squared = 0.3983
Root MSE =.729612 Adj R-squared = 0.2981
Source | Partial SS df MS F Prob > F
+
Model | 4.22933322 2 2.11466661 3.97 0.0474

drug | 4.22933322 2 2.11466661 3.97 0.0474
|

Residual | 6.38799995 12 532333329
+.

Total | 10.6173332 14 758380941

.oneway fever drug, bonferroni

Analysis of Variance

Source SS df MS F Prob > F
Between groups 4.22933322 2 211466661 3.97 0.0474
Within groups 6.38799995 12 532333329
Total 10.6173332 14 758380941

Bartlett's test for equal variances: chi2(2) = 0.4715 Prob>chi2 =0.790

Comparison of fever by drug
(Bonferroni)

Row Mean-|
Col Mean | 1 2
|
|
2| -.96
| 0.179
|
3| -1.24 -.28
| 0.059 1.000

.oneway fever drug, scheffe

Analysis of Variance

Source SS df MS F Prob > F
Between groups 4.22933322 2 211466661 3.97 0.0474
Within groups 6.38799995 12 532333329
Total 10.6173332 14 758380941

Bartlett's test for equal variances: chi2(2) = 0.4715 Prob>chi2 =0.790

Comparison of fever by drug

(Scheffe)
Row Mean-|
Col Mean | 1 2
|
|
2| -.96
| 0.158
|
3| -1.24 -.28
| 0.059 0.834

.oneway fever drug, sidak



Analysis of Variance

Source SS df MS F Prob > F
Between groups 4.22933322 2 2.11466661 3.97 0.0474
Within groups 6.38799995 12 .532333329
Total 10.6173332 14 758380941

Bartlett's test for equal variances: chi2(2)=  0.4715 Prob>chi2 =0.790

Comparison of fever by drug

(Sidak)
Row Mean-|
Col Mean | 1 2
|
|
2| -.96
| 0.168
|
3| -1.24 -.28

| 0.058 0.912
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