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Example

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Randomized Trial of Bilateral versus Single
Internal-Thoracic-Artery Grafts

On the basis of a previous systematic review, we estimated that the use of
bilateral internal- thoracic-artery grafting (RT=CA) would result in
mortality at 10 years that was 5 percentage points lower than mortality
with single internal-thoracic-artery grafting (/xz\B) (20% vs. 25%). We
calculated that 2928 patients would need to be enrolled in order for the
trial to detect this expected difference with 90% power at the 5%
significance level.

N Engl J Med 2016;375:2540-9.
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METHODS

TRIAL DESIGN
This two-group, multicenter, randomized triallwas
conducted in 28 cardiac surgical centers in seven

STATISTICAL ANALYSIS
On the basis of a previous systematic review,’
we estimated that the use of bilateral internal-
thoracic-artery grafting would result in mortality at
10 years that was 5 percentage points lower than
mortality with single internal-thoracic-artery graft-
ing|(20% vs. 25%).|We calculated that 2928 pa-
tients would need to be enrolled in order for the

trial to detect this expected difference with{90%

power at the 5% significance level.| The aim was to

RESULTS

PATIENTS
From June 2004 through December 2007, we en-
rolled|§102 patientsjat 28 cardiac surgery centers
in seven countries. A total of 1554 patients were
randomly assigned to the single-graft group and
1548 to the bilateral-graft group. Figure 1 shows

1. RCT

R é—l:}i’] /\71— T?‘E’_—

3. WA E48: 20% VS 25%
4, ¥¥KAEx: 0.05

5. &3 E1-8 (power) :0.9
6~ S0

7 RIEFF NG =

N Engl ) Med 2016;375:2540-9.
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PASSER {4

» TF # 3 hkhttp://www.ncss.com/software/pass

PASS 11 Home - O *
Home View Procedures Tools  Window  Help —
. O. & [ il
Orptions Web Fawaorites Recent Loaded Output  Gallery Chapter PDF Help

Select a Procedure

Category = Recent Procedures (8)

Favorites Recent Show All

- Cluster-Randemized ::‘:’Z;';Lg_lggsample Sensitivity iE Tests for Paired Sensitivities
- Confidence Intervals
-} Correlation
@) Design of Experiments )
P i Tests for Two Proportions Confidence Intervalzs for One
--{_) Diagnostic Tests (ROC) [Proportions] Mean
&) Equivalence
- ) Group-Sequential
@@ Means [0
- Cnnfﬂgnce Intervals for One Tests for Two Proportions [Ratios]
----- ) Microarray Froportion
&) Non-inferiority
[~ () Nonparametric
§ e Ly Repeated Measures Analysis of Tests for Two Correlated
() Nermality V}aﬁance Proportions in a Matched
() Proportions Case-Control Design
() Quality Control
-{_) Regression
-} Simulation

-0 Survival
----- ) Tools
- () Variances

|
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2. PASSER{4itHE

¥t #FMeans->Two Independent Means->Test (Inequality)-> Test for Two

Means(Two-Sample T-Test)[Differences]

Home  View  Procedures Tools  Window  Help —
B £ — .t | oud
<% - S . B |2 o e
Orptions Web Favorites Recent Loaded Cutput  Gallery Chapter PDF Help

Select a Procedure

Category = Means > Two Independent Means > Test (Inequality) (6) =

Favorites Recent Show All

E\U Means i Q/Hj - Tests for Two Exponential Means Q@ Tests for Two Means (Simulation)

[+-- & One Mean

----- & Paired Means
E—JG Two Independent Means — Testz for Two Means

] % | Two-Sample T-Test) e Tests for Two Means
() Test (Inequality) h ple 1= {Two-Sample T-Test) [Ratios]
[Differences]
@ Test (Non-Zero Null)
- @ Non-Inferiority

m

- @ Equivalence - Tests for Two Means in a '4o. Tests for Two Poisson Means
.- Confidence Interval Cluster-Randomized Design X [Ratio]

- @ Microarray

- @@ Repeated Measures
- @ Group-Sequential
[+ @@ 2x2 Cross-Over Design
- @ MxK Cross-Over Design
B @ ANOVA

..... @ Mixed Models

----- @& Multiple Comparisons
- @@ Multivariate Means

----- & Repeated Measures




== Tests for Two Means (Two-Sample T-Test) [Differences] — O X

File View Run Procedures Tools  Window  Help —
"4 — a® —

L - O. 5. | % ©

Resat Crpan Save As Home  Favorites Recent Loaded Cutput  Gallery Chapter PDF Help

Known Standard Deviation

..I..I..Iw'l 2l 1

N1: XK=

xFIFEIEE (1-B)

N2: Use R=1.0 " xFALEH¥

RERF

PILERYIE

distribution is used.
Data Solve For
Iterations Find (Solve For): M1 o lfstsl';e std. deviation is not known, the t distribution is
L i
L - Error Rates
epor
- Since calculations inveolving the normal distribution
Plot Setup Power (1-Beta): |I].'3 bl | are guicker than those involving the t distribution,
Alpha (Significance Level): | a5 - | wyou might want to use KNOWN for preliminary work
and then assume NOT KNOWN for the final results.
Sample Size
M1 (Sample Size Group 1): 5to 45 by 10
M2 (Sample Size Group 2): |Use R w |
R (Sample Allocation Ratio): |1.|] i |
Effect Size
Means /
Mean1 (Mean of Group 1): |215 w |
Mean2 (Mean of Group 2): |2[:|[:| w |
Standard Deviations
[+
51 (Standard Deviation Group 1): |31] w |
52 (Standard Deviation Group 2): |51 R |
Known Standard Deviations
Test
Alternative Hypothesis: Ha: Meanl = Mean2
Add This Monparam. Adj. (M-W Test): Ignare w
o e -
P o list Guide Me: & Start -

S1: N1HfREE
S2=S1: FBIREEHRS

N
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» PASSHMA I THAEHAWER, SF LK, REFTHLARLE
i,

» N1: FHREHEAZE: 854,
» N1: SR AEF: 854,

Two-5ample T-Test Power Analysis
Numeric Results for Two-Sample T-Test

Mull Hypothesis: Mean1=Mean2. Alternative Hypothesis: Mean1#Meand
The standard deviations were assumed to be known and equal.

Allocation
Power N1 N2 Ratio Alpha Beta Mean1 Mean? 51 52
0.90314 85 65 1.000 0.05000  0.09686 215.0 200.0 30.0 30.0
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=EE/), FFEEX

Mean1 (Means of Group 1): 215
Mean2 (Means of Group 2): 195 200 205

Numeric Results for Two-Sample T-Test
Mull Hypothesis: Mean1=Mean2. Alternative Hypothesis: Mean1#Mean2
The standard deviations were assumed to be known and equal.

Allocation
Power N1 N2 Ratio
0.90423 43 48 1.000
0.90314 85 85 1.000
0.90130 190 190 1.000

\ Effect Size
Mean1 (Mean of Group 1): |215

Data Solve For
Tterations Find {(Solve Far): M1
Error Rates
Reports
Plot Setup Power (1-Beta): |IZI.‘3 ~ |
Alpha (Significance Level): |.IIIE ks |

Sample Size

M1 (Sample Size Group 1): 5 to 45 by 10
M2 (Sample Size Group 2): |Use R w |
R (Sample Alocation Ratio): | 1.0 ~ |

Means

O

N

Mean2 (Mean of Group 2): | 195 200 205 e |

Standard Deviations
S
51 (Standard Deviation Group 1): |3IZI v|
52 (Standard Deviation Group 2): |51 v|
Known Standard Deviations
Two-Sample T-Test Power Analysis Test
Alternative Hypothesis: Ha: Meanl = Mean2
P Monparam. Adj. (M-W Test): Ignore e
| Jrmninra
Alpha Beta Mean1 Mean? 51 52
0.05000 0.09577 2150 195.0 30.0 30.0
0.05000 0.096a6 2150 200.0 300 30.0
0.05000 0.09870 2150 2050 30.0 30.0
34
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SEHN, HEBEX - O

Iterations Find (Solve Far): M1 w
Error Rates
Reports
Plot Setup Power (1-Beta): ||:|.9 ~ |
Alpha (Significance Level): |.IZIS ~ |

Sample Size

Mean1 (Means of Group 1): 220 215 210 N (Sample Size Group 1) 510 5by 10

M2 (Sample Size Group 2): |Use R £ |
Meanz (Means Of Group 2): 200 R (Sample Allocation Ratio): |1,D V|
Effect Size
Means
NG Meanl (Mean of Group 1): |22IZI 215210 v|
Mean2 (Mean of Group 2): |ZDE| £ |
Standard Deviations
51 (Standard Deviation Group 1): |3D v| g
52 (Standard Deviation Group 2): |51 v|
Known Standard Deviations
Test
TW[)-SH"'IPIE T-TEEt PﬂWEf A"ﬂl}'ﬁ-iﬂ Alternative Hypothesis: Ha: Meanl # Mean2
Numeric Results for Two-Sample T-Test e w_ﬁesﬂl : ' -
Mull Hypothesis: Mean1=Mean2. Alternative Hypothesis: Mean1#Mean? AddThs perem | —
The standard deviations were assumed to be known and equal. * Favortes i
Allocation
Power N1 N2 Ratio Alpha Beta Mean1 Mean2 51 52
0.90130 130 130 1.000 0.05000  0.09870 210.0 200.0 30.0 30.0
0.90314 g5 g5 1.000 0.05000  0.09656 2150 200.0 30.0 30.0
0.90423 43 48 1.000 0.05000 0.09577 220.0 200.0 30.0 30.0 36
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EEE), AR “\

Tierations Find (Solve For): M1 w
Error Rates
Reports
Plot Setup Power (1-Beta): |D.9 ~ |
Alpha (Significance Level): |.I35 -~ |

sample Size

Mean1 (Means of Group 1): 220to 210 by 5 N (sample Size Group sto45by 10

M2 (Sample Size Group 2): |Use R w |
Mean?2 (Means of Group 2): 200 R (Sanple locationRatic: |10 7]
Effect Size
Means
N,  Meanl (Mean of Group 1): |ZZD1J:|ZID by 5 v|
Mean2 (Mean of Group 2): |2|JD w |
Standard Deviations
51 (Standard Deviation Group 1): |3|:| v| g
52 (Standard Deviation Group 2): |51 v|
Known Standard Deviations
Two-Sample T-Test Power Analysis e
Numeric Results for Two-Sample T-Test Altermative fiypothess: e Meant 2 Mean2
Mull Hypothe sis: Mean1=Mean2. Alternative Hypothesis: Mean1#MeanZ add This Nonperam. Adj. (uwTest):  [lanere v
The standard deviations were assumed to be known and equal. \ itoevtid
Allocation
Power N1 N2 Ratio Alpha Beta Mean1 Mean2 51 52
0.90130 190 190 1.000 0.05000 0.09870 210.0 200.0 30.0 30.0
0.90314 g5 85 1.000 0.05000 0.09686 215.0 200.0 30.0 30.0
0.90423 48 48 1.000 0.05000 0.09577 220.0 200.0 30.0 30.0 .
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2\ PASSEIHHITE

» i #FProportions->Two Independent Proportions->Test (Inequality)-> Test
for Two Proportions[Proportions]

Home  View  Procedures Tools  Window  Help —
e ' C— - [ ]
& . D, B, | » O
Crptions Web Favorites Recent Loaded Cutput  Gallery Chapter PDF Help

Select a Procedure

Category = Proportions > Two Independent > Test (Inequality) (4) ns| £k

Favorites Recent Show All

_____ () Diagnostic Tests (ROC) - ™' Tests for Two Proportions ~ Tests for Two Proportions [Odds
_ [Differences] Ratios]
(-} Eguivalence

[~} Group-Sequential

-} Means . -
o + Tests for Two Proportions . Tests for Two Proportions [Ratios]
----- O Microarray [Proportions] . [Ratios]

[0 Mon-Inferiority
[-{_) Nonparametric
----- () Normality

m

-2 Proportions

G One Proportion

|_=_| & Two Independent Proportions
-(_) Test (Inequality)

@ Test (Nen-Zero Null)

i@ Mon-Inferiority

- @ Eguivalence

- @@ Confidence Interval

@ Repeated Measures

- i@ Group-Sequential

@& Two Correlated Proportions
- @& Two Proportions - Cluster Random il




File  View Run Procedures Tools Window  Help —

I - . . 8. [ f“ o

Resst  Open Save As Home  Favorites Recent Loadad Output  Gallery Chapter PDF Help

Procedure Progress

Data Solve For

Options Find (Solve For): N1 - —

Reports Error Rates XAl j: EH:E E (1- B )

Plat Setup Pawer (1-Beta): o | /
Alpha (Significance Level): o1 v| — .
sample Size N2: Use R=1 O %Ecmﬁﬁéﬁ*i

M1 (Sample Size Group 1): 200 t
M2 (Sample Size Group 2): |Use R - |

R (Sample Allocation Ratia): |1.U R |
cc s ALARIER
P1 (Treatment Group Proportion |H1): |U.2 R |
P2 (Control Group Proportion): |u.4 o |
Test
Alternative Hypothesis (H1): Two-Sided e
Test Type: Z Test (Pooled) ~

Guide Me: Start - e
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» Sample Size Grp 1 (N1): THMAHKEA=E: 1544,

» Sample Size Grp 2 (N2): TR 484 K& : 1544,

Two Independent Proportions (Null Case) Power Analysis
Mumeric Results of Tests Based on the Difference: P1 - P2
HO: P1-P2=0. H1: P1-P2=D1<=0. Test Statistic: / test with pooled variance

Sample Sample Prop|H1 Prop

Size Size Grplor Grp2or Diff Diff
Grp1  Grp2  Trmnt Control if HO if H1 Target  Actual
Power N1 N2 P1 P2 DO D1 Alpha Alpha
0.9006 154 154 0.2000  0.4000 0.0000  -0.2000 0.0100

Beta
0.0994
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Example

METHODS

TRIAL DESIGN
This two-group, multicenter, randomized triall was
conducted in 28 cardiac surgical centers in seven

STATISTICAL ANALYSIS
On the basis of a previous systematic review,
we estimated that the use of bilateral internal-
thoracic-artery grafting would result in mortality at
10 years that was 5 percentage points lower than
mortality with single internal-thoracic-artery graft-
ing|(20% vs. 25%).|We calculated that 2928 pa-
tients would need to be enrolled in order for the

trial to detect this expected difference with{90%

power at the 5% significance level.| The aim was to

RESULTS

PATIENTS

From June 2004 through December 2007, we en-
rolled|3102 patientsjat 28 cardiac surgery centers
in seven countries. A total of 1554 patients were
randomly assigned to the single-graft group and
1548 to the bilateral-graft group. Figure 1 shows

1. RCT

2. é:l:/?] /\71— 'n‘?—

3. W EAE: 20% VS 25%
4, ¥¥KAEx: 0.05

5. Fed8 E1-8 (power) :0.9
6+ AW

7. RIEFEASE

N Engl J Med 2016;375:2540-9.
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1% #Proportions->Two Independent Proportions->Test (Inequality)-> Test
for Two Proportions[Proportions]

Home  View  Procedures Tools  Window  Help —
- £ — a® —
<3 Y I N T ©
Orptions Web Fawaorites Recant Loaded Cutput  Gallery Chapter PDF Help

Select a Procedure

Category = Proportions > Two Independent > Test (Inequality) (4) =l 4
Favorites Recent Show All
Diagnostic Tests (ROC) ~ ; Tegts for Two Proportions - Tes_ts for Two Proportions [Odds
[Differences] Ratios]
Equivalence

Group-Seguential

3@

- Means =

u’ . = Tests for Two Proportions r Tests for Two Propertions [Ratios]
----- ) Microarray [Proportions] g

-4 Mon-Inferiority

3@

~@

Nonparametric

Mormality

=~ Proportions

G One Proportion

|_:_|G- Two Independent Proportions
-~ Test (Ineguality}

@ Test (Non-Zero Nully

- i@ Non-Inferiority

- i@ Eguivalence

- i@ Confidence Interval

i@ Repeated Measures
- Group-Sequential

[+-4&# Two Correlated Proportions
[+-&# Two Proportions - Cluster Random i

m




== Tests for Two Proportions [Proportions] — O X

File  VWiew Run Procedures Tools  Window  Help —
L | . D B, [ . O
Resst Open  Sawe As Home Favorites  Recent  Lloaded  Output  Gallery Chapter PDF  Help
“ R (Sample Allocation Ratio)
, e Ea— NT: HEAE

Data Solve For allocation ratio betweean samples,
Options Find (Saolve For): M1 - R = MN2/N1
Reports Error Rates e 0(*”*@,*}?;}% ( ] _B)
Plot Setup Power {1-Beta): |D.9[J w | When used, N2 is calculzted from N1 using the
Alpha (Significance Level): |[:|,[15 e |  ——

NZ=[R x Ni] N2 Use R:] O %%ﬁﬁgﬂdzi

Sample Size — 1: ~
where [Y] is the next integer == . ;¢: 52 E ﬁ\

M1 (Sample Size Group 1): 50 to 400 by 50
M2 (Sample Size Group 2): |u5e =] st Mote that setting R = 1.0 forces N2 = N1
R (Sample Allocation Ratio): |1.D i |
-, e
Effect Size % gH. E,‘J $
i 1]
P1 (Treatment Group Proportion|H1): |D.2 i |
P2 (Control Group Proportion): ||].25 - |
Test
Alternative Hypothesis (H1): Two-Sided v
Test Type: Z Test (Pooled) e

Guide Me: Start - -
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Two Independent Proportions (Null Case) Power Analysis
Numeric Results of Tests Based on the Difference: P1 - P2
HO: P1-P2=0. H1: P1-P2=D1<=0. Test Statistic: Z test with pooled variance

Sample Sample Prop|H1 Prop
Size Size Grplor Grp2or Diff Diff
Grp1 Grp2  Trtmnt Control if HO ifH1 Target Actual
Power N1 N2 P1 P2 DO D1 Alpha Alpha Beta
0.9001 1464 1464 0.2000 0.2500 0.0000  -0.0500 0.0500 0.0999

Mote: exact results based on the binomial were only calculated when both N1 and N2 were less than 100.

STATISTICAL ANALYSIS
On the basis of a previous systematic review,”
we estimated that the use of bilateral internal-
thoracic-artery grafting would result in mortality at
10 years that was 5 percentage points lower than
mortality with single internal-thoracic-artery graft-

ing

(20°/o VS. 250/0)

We calculated that 2928+pa

1464*2=2928

tients would need to be enrolled in order for the

trial to detect this expected difference with!90%

ower at the 5% significance level.| The aim was to
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2. PASSEXFi+HE

» i FProportions->Two Independent Proportions->Test (Inequality)-> Test
for Two Proportions[Ratios]

Home  View  Procedures Tools Window  Help —
3 ' — a" -
<5 . R, B, X}

Crptions Web Favorites Recant Losded Output  Gallery Chapter PDF Help

Category = Proportions > Two Independent > Test (Inequality) (4) = 4
Favorites Recent Show All
_____ () Diagnostic Tests (ROC) - : Te_s.ts for Two Proportions = Teslts for Two Proportions [Odds
— [Differences] Ratiog]
[+-4} Equivalence
-} Group-Sequential

b
EJ---t-_} Means gi *" Tests for Two Proportions QE - . .
..... () Microarray [Proportions] Tests for Two Proportions [Ratios]
-{_) Mon-Inferiority

) Nonparametric

) Normality

) Proportions

& One Proportion

E|G Two Independent Proportions
@ Test (Non-Zero Mull)

@ Non-Inferiority

@ Eguivalence

@ CcConfidence Interval

@ Repeated Measures

m

@ Group-Seguential
[+ @ Twe Correlated Proportions.
[#--@# Two Proportions - Cluster Random i

L




= Tests for Two Proportions [Ratios] - O X

File View Run Procedures Tools Window  Help —
./- — l'l —l

o i Q - _JI - - H # '0 e

Resst  Open  Save As Home  Favorites Recant Loaded Output  Gallery Chapter PDF Help

Lmpuye|

and reporting.

N1: XK=

xFIFEIEE (1-B)

N2: Use R=1.0 F=;xFELE#E
AEHF

Data Solve For
Ot Find {Solve For): M1 w Note that "C.C." is short for "Continuity Correction.”
This refers to the adding or subtracting 1/{2n} to [or
Reports Error Rates L gL oo _ra bsamba=psimgeih
normal appresimation closer to the binomial
Plot Setup Power (1-Beta): |0.50 v distribution.
Alpha (Significance Level): |U.01 " |
Sample Size
M1 (Sample Size Group 1): 50 to 400 by 50
M2 (Sample Size Group 2): |Use R w |
R (Sample Allocation Ratio): |1.U e |
Effect Size
R1(Ratio[H1=F1,/P2): |u.5 V|
P2 (Contral Group Proportion): |U,4 v |
P1 = the proportion in the treatment group =R1x P2
Test
Alternative Hypothesis (H1): Two-Sided -
Test Type: Z Test (Pooled) ~
Guide Me: b Start - -

RRANXSHRLE Ry 2R
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» Sample Size Grp 1 (N1): FREAELE: 1544,

» Sample Size Grp 2 (N2): IR 44 K& : 1544,

Two Independent Proportions (Null Case) Power Analysis

Numeric Results of Tests Based on the Ratio: P17 P2
HO: P1/P2=1. H1: P1/P2=R1<>1. Test Statistic: Z test with pooled variance

Sample Sample Prop|H1 Prop
Size Size Grplor Grpdor Ratio Ratio
Grp1  Grp2  Trimnt Control if HO if H1 Target
Power N1 N2 P1 P2 RO R1 Alpha

0.9006 154 154 0.2000 0.4000 1.000 0.500 0.0100

Actual
Alpha

Beta
0.0994
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3. BELP

A RAFITHENSSBFARL. THRANENSHE, SJRAHN
AR E, ShERARENITEZNRNGEHH/IR. BREBERE
LARIRE, BT ZBERTRBEG KRR A%, EaTREEIFE,
et TR B RS T2 A X5/ M IEEIRRA0.5, 1% a=0.01 (L)) |
B=0.10. #| FIPASS 1144t H 172 FTHRAfAMRANHFELAZ
N1=N2=1544%], B EAF AT ZEIBLEEAH10%, NEHAZ
N1=N2=154-+0. 9=17141,
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4, FFRREIXH

A. FHEKBE20%, I8 KHEA0%,
B. RR=F AKX MmE/3BAE K HE=0.5

A FIPASS 11344+t F4F 2| 5/ 5] 48 fo 3 B8 48 69 A R ZN1=N2=15445] ,
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1. #f5in)E

XA IR — RS BT, R & 395 5 Aa T
ZRHF], RERZENFEEEZW T LELN, RERALRER, &
A BAENFIEERPAONA, TRANTELEAAANA. #F
LAY N BT A TR A 104 F, BT R RI12-A . B a=0.05 (&
M), B=0.1. eRAXMNEANEARERXARERE, KB AR
EEJ LB A1, BREEFRNEZNELAE,
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2. PASSEXFi+HE

» #EFSurvival > Logrank - Lakatos - Logrank Tests(Lakatos)[Median

Suvival Time]

PASS 11 Home

Home  View  Procedures Tools  Window  Help

Fu £ — "
- - B -
<3 = :
Options Web Favorites Recant Loaded Onstpast

Gallery

]
Chapter PDF Help

Category = Survival > Logrank > Lakatos (4)

Favorites Recent Show Al

----- {_) Diagnostic Tests (ROC) e -|-i—|_‘_
-} Equivalence
-} Group-Sequential
#-) Means gy
----- ) Microarray -|-‘-\—‘_
-} Non-Inferiority .
&) Nonparametric
----- ) Normality
-} Proportions
----- ) Quality Control
----- () Regression
- Simulation
=) Survival
EIG Logrank
_ Lakatos

@ Freedman

@ Lachin and Foulkes
@ Group-Sequential
@ Mon-Inferiority v

Logrank Tests (Lakatos) [Hazard
Rate]

Logrank Tests (Lakatos)
[Mertality]

Logrank Tests (Lakatos) [Median
Survival Time]

Logrank Tests (Lakatos)
[Propertion Surviving]
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== Logrank Tests (Lakatos) [Median Survival Time]

File  View Run Procedures Tools Window  Help —
i — a® —
! Q - _.J'I - - E # '0
Reset Open Save As Home  Favorites Recent Loaded Output  Gallery Chapter PDF Help

Find {Solve For)

slect the parameter to be solved for in terms of the

N1: XK=

xAIFBIERE (1-B)

0.5F NI LA SXTEBLHIY
EE1E91:1

xof BRZA Fp i 4 77 HA

NI HS &P EFH

Data Sohve For other parameters.
Options Find (Solve Faor): M (Total Sample Size) L qug . . . .
Error Rates This parametsr wil be displaved on the vartical axic of
Reports £ plot(s).
Power (1-Beta): 0.90 -
Plot Setup Alpha {Significance Lewel): .05 il
Abbreviations Sample Size
M (Total Sample Size): 50 100 /
Propartion in Control Group:
Effect Size
T1 (Median Survival Time - Control): |6 w |u ] il
Treatment Group Parameter: T2 {Med. Survival Time - Treatment)
T2 (Median Survival Time - Treatment): |8 w |. (]
HR. (Hazard Ratio = T1/T2): 0.50
Duration
Accrual Time (Integers Only): |1I3I R | i
Accrual Pattern: Equal Y
Total Time {Integers Only): 22 - \
Proportion Lost or Switching Groups during a Single Time Period
Contrals Lost: a | Treatments Lost: a ]
Controls Switch to Treatments: | Treatments Switch to Controls: L]
Test
Add This Alternative Hypothesis: Two-Sided -
Guide Me: b Start + -

\ZH BT [B) R0 S B[]
Accrual pattern-Equal: 3=
FEEHING
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[*"| Logrank Tests (Lakatos) [Median Survival Time]

File  View Run Procedures Tools Window  Help —
."- — .-I —I
_ I - - &y, = >
Reset Open Save As Home  Favorites Recent Loaded Output  Gallery Chapter PDF Help

Find {Solve For)

lect the parameter to be solved for in terms of the
other parameters.

N1: XK=

xFIFEIEE (1-B)

0.5F NI LA SXTEBLHIY
EE1E91:1

xof BRZA Fp i 4 77 HA

SH AN AP EFHA

Data Solve For
. Find {Solve For): N (Total Sample Size) ~ Note
P Error Rates This parameter will be dis on the vertical axic of
plot(s).
Reports
- Power (1-Beta): 0,90 e
Plot Setup Alpha (Significance Level): .05 i
Abbreviations Sample Size
M (Total Sample Size): 50 100
Propartion in Control Group:
Effect Size
T1 (Median Survival Time - Control): |G w || ] —
Treatment Group Parameter: T2 {Med. Survival Time - Treatment)
T2 (Median Survival Time - Treatment): |8 w || ]
HR. (Hazard Ratio = T1/T2): 0.50
Duration
Accrual Time (Integers Only): |1D R | I
Accrual Pattern: Equal ~ T
Total Time {Integers Only): 22 - \
Proportion Lost or Switching Groups during a Single Time Period
Controls Lost: : ~ | Treatments Lost: | [
Controls Switch to Treatments: || Treatments Switch to Controls: L]
Test
Add This Alternative Hypothesis: Two-Sided e
Guide Me: b Start = e

\ZH BT [B) R0 S B[]
Accrual pattern-Equal: 3=
FEEHING

67




» N1

R AHEAE: 3154,

» N2: XFREZEAE A& : 3164,

Logrank Test Power Analysis
Numeric Results in Terms of Sample Size when the Test is Two-Sided

Ctrl Trt Acc-
Med Med rual
Haz Surv  Surv  Acc- Time/ Ctrl Trt
Ratio Time Time rual Total Citrl Trt to to
Power N1 N2 N (HR) (M1) (M2) Patn Time Loss Loss Trt  Ctrl Alpha Beta

0.9002 35 316 631 07500 600 800 Equal 10/22 00000 0.0000 00000 0.0000 0.0500 0.0998
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Numeric Results in Terms of Events when the Test is Two-Sided
Ctrl Trt Acc-
Med Med rual
Ctrl Tt Total Haz Surv  Surv  Acc- Timef Ctrl Trt
Evis Evts Evts Ratio Time Time rual Total Ctrl Trt to to
Power (E1) (E2) (E) (HR) (T1) (T2) Patn Time Loss Loss Trt Ctrl Alpha Beta
09002 268.7 2409 5096 07500 600 800 Equal 10/22 0.0000 0.0000 0.0000 0.0000 D.0500 0.0998

» RRMAEZHNERLAFAK (RTHK) . FHHEBa., BAHR=F ),

y BRI A BB K AR A IR S MRS R 4. RIS MR
WK, RAREGEARBNEWERERLAD,

» NERERTAFEHAZaBERGEF, AP P AERE T 263.15/8,
RAEERTRRRETEABIHOKRFE, X5 THAKF, TAGBENARE,
Jo ZAKTF L K-FR L REKANERE, RETHTHEHELAE,
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3. EELiL

R AN BRI, TRANERLRIPFI N L, sHaA
ERRBHE, WESBZWFTILLERAPN T ENRNERBIR. RIE
MXBLER, B RBRATELEFRAANR, FTRAKFLELR
HABANA o BFFEINAE Bt A1040 A, BT R X124 A .
Ba=0.05 (M) , B=0.1, mRARXMN ZANEAREEALARZELRE
B, RISt b1:1, FIFPASS 1M 4+ HF3 FTHRAKELE
N1=315%], ¥RELH A EN2=316#], EIFRAFRE, HAZEF3I204],
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Lost & Switch

™ Logrank Tests (Lakatos) [Median Survival Time] — | X
File  Wiew Run Procedures Tools Window  Help —
£l ~ o o T
- h H - _/] - - H o "0 9
Reset  Opan Sawve As Home  Favorites Recent Loaded Cutput  Gallery Chapter PDF Help
Find (Solve For
Select the parameter to be solved for in terms of the
other parameters,
Data Solve For
o Find (Solve For): N (Total Sample Size) v | Note
- Error Rates This parameter will be displayed on the vertical axis of
the plot(s).
Reports
- Power (1-Beta): 0.90 [
Plot Setup Alpha (Significance Level): .05 v
Abbreviations Sample Size
M (Total Sample Size): 50 100
Proportion in Control Group:
Effect Size
T1 (Median Survival Time - Control): [ w
Treatment Group Parameter: T2 (Med. Survival Time - Treatment) -
T2 (Median Survival Time - Treatment): |8 v Il 0
HR (Hazard Ratio = T1/T2): 0,50 111
Duration
Accrual Time (Integers Only): |1D w |
Accrual Pattern: Equal w u
Total Time (Integers Only): 22 [

(" Proportion Lost or Switching Groups during a Single Time Period

Controls Lost: El Treatments Lost: EI
;C:mtrnls Switch to Treatments: El Treatments Switch to Controls: EI

Test

 Add This Alternative Hypothesis: |Twn-5ided w
Procedure to i 3
P it List Guide Me: g Start - i




Z; Iﬂ%&i-l-%**xi Survival > Logrank > Lakatos (4)

Logrank Tests (Lakatos) [Hazard
Rate]

Logrank Tests (Lakatos) -+ Logrank Tests (Lakatos)
[Mortality] , [Proportion Surviving]

Logrank Tests (Lakatos) [Median
Survival Time]

_ 1A ¥ 48 Hazard rate

-'-\_\_‘_
5188 48Hazard rate —

» HR

» PARALEARE, ATHFE (WSFRTHE) , £F5F, IEFLARTARTHEIRI,

» de B A BRIEFRIEE S A, W

In2 XJHEZEmOS
> X\f6( Hazard rate ) = ——— * HR=
SET_IX\B& ( Hazard rate ) OS SCISZAmOS

t—'EE%T‘_—$ _ e—Hazard rate * t é tE EEE% ~ 1.t EE% T‘:%

\
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1. #f5in)E

X E I T —ARPI R T, A RBAERENLR. &
HEhREEHE A RPIE, BFERBEEEASTRE, FHARE XL
ey tbfatt (OR{E) #2.0, M BEAZFETPBIAERL H20%, %
a=0.05, B=0.10, MERPIEfestBARKAIFHERE, #FFIiT
fs it Rl B At RO A2 7
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2. PASSEXFi+HE

» & #FProportions->Two Independent Proportions-> Test (Inequality)-> Test
for Two Proportions[Odds Ratios]

Home View  Procedures Tools  Window  Help —
&% . . B [ > O
Crptions Web Favaorites Recant Loaded Cutput  Gallery Chapter PDF Help

Select a Procedure

Category = Proportions > Two Independent > Test (Inequality) (4) e £l

Favorites Recent Show All

----- {_) Diagnostic Tests (ROC) - : Tests for Two Proportions °' Tests for Two Proportions [Odds
. [Differences] Ratios]
[-{_}) Equivalence

-1} Group-Sequential

[ Means ) -
- Y Tests for Two Proportions o . .
..... () Microarray [Proportions] Tests for Two Proportions [Ratios]

(-1} Non-Inferiority
(- Nonparametric

----- () Normality

m

=) Proportions

G One Proportion

L:_| @ Two Independent Proportions
@

Test (Non-Zero Nully

Mon-Inferiority

Eguivalence

Confidence Interval

Repeated Measures

...... @ Group-Seguential

[ G Two Correlated Proportions.

[+ G Two Proportions - Cluster Random _

m




File  View Run

L

Resst Cpan Save As

Procedures  Tools  Window  Help

-

Home  Fawvarites

Loaded Output  Gallery

—

—

-

‘D
Chapter PDF ~ Help

Data
Options
Reports

Plot Setup

Solve For

) Alpha is the probability of obtaining a

ALSE POSITIVE on the statistical test,

That is, it is the probability of rejecting 2

v]/

true null hypothesis,

N1: XK=

Find (Solve For): lNl
Error Rates The null hypothesis is usually that the
rameters of interestmeans,
Power (1-Beta): 0.590 - proportions, ete,} are all equal,
Alpha (Significance Level): 0.05 A Range
Sample Size zloe Alphasa probabi-rrn:f, it is bounded

N1 {Sample Size Group 1):

50 to 400 by 50

xFIFEIEE (1-B)

N2: Use R=1.0 F=;xFELE#E
AEHF

M2 {Sample Size Group 2): Use R A
RIS Alocation Ratig): Lo Alpha is often set to 0.05 for two-sided
(5ample Allocation Rafia): : M tests and to 0.025 for one-sided tests
Effect Size (such zs non-inferiority tests).
OR1 (Odds Ratio|H1 = 01 fO2): 2 -
You can enter 3 list of values such as
P2 (Control Group Proportion): 0.2 - 05 .10 .15
or
P1 = the proportion in the treatment group 05 to .15 by .01
OR1=[PY{1-FU] [ [P2H(1-P2])]
Test
Alternative Hypothesiz (H1): lTwo-Sided vl
Test Type: ’2 Test (Pooled) "']
Guide Me: b Start - %

\

ORFNxS AR ZH By 2=

76




» Sample Size Grp 1 (N1): JBPILEHE K E: 2304,
» Sample Size Grp 2 (N2): TR 404 K& : 2304,

Two Independent Proportions (Null Case) Power Analysis

Mumeric Results of Tests Based on the Odds Ratio: 01702
HO: 01/02=1. H1: 01/02=0R1<=>1. Test Statistic: Z test with pooled variance

Sample Sample Prop|H1 Prop
Size Size Grplor Grp2or O.R. 0.R.
Grp1  Grp2  Trtmnt Control if HO ifH1  Target
Power N1 N2 P1 P2 ORD OR1  Alpha
0.9011 230 230 03333 0.2000 1.000 2000  0.0500

Actual
Alpha

Beta
0.0989
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3. EELiL

KA A RAIZ T BB BT, mPIANFEESE, SRA
AEFEBE, RBAZTEZARGRAZERNF. RFETIELKIRE, AT

BB (JERTEBE) AFETORIREL H20%. FHABIEE K L&
PeAEE 2.0, % a=0.05, B=0.10. #|HAPASS 1144t 5 13 2| 5% 15)
40 At B8 40 69 A K EN1=N2=230%], 1B EAF 203+ % 89 T o &% 4 10%,
0] & # K EN1=N2=230+0. 9=256#1, B2 R KL EH0%, NiEFH
A& HN1=N2=256=0. 9=2844
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1. #f5in)E

XRAMF AR BRAZ, AEXESH=FK
FENSFH. ELKKRE, FES==FLIFLE20T5HE
K H173cm, IR~AE£24510cm. L KFiEE H1em, E
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2. PASSE#FitHE

y EFEMeans—One Mean—Confidence Interval—Confidence Interval
for One Mean

Select a Procedure

Category =

Means > One Mean > Confidence Interval (2)

Faworites Recent Show All

) Cluster-Randomized

) Confidence Intervals

) Correlation

) Design of Experiments
) Diagnostic Tests (ROC)
) Equivalence

() Group-Seguential

_) Means
EIG One Mean
- @ Test (Inequality)
@ Test (Non-Zero Null)
@ Non-nferiority

i @@ Microarray
----- ) Paired Means
- Two Independent Means
- i@ 2x2 Cross-Over Design
- MxK Cross-Over Design
- @ ANOVA
----- @ Mixed Models
----- & Mutltiple Comparisons

OO e O e IO |
[l iy ol iy sl i |

W

‘f

Confidence Intervals for One
Mean

&

Confidence Intervals for One
Mean with Tolerance Probability

|

81



= Confidence Intervals for One Mean

File View Run Procedures Tools Window Help

| - - - o
Reset Cpen Save As Home Favorites Recent Loaded Output  Gallery Chapter PDF Help
2 =
is the number of subjects in the population.
Solve For
Data Usually, you assume that samples are drawn from
Iterations Find (Solve For): N (Sample Size) v a very largé {wnﬁn'rte} pcvpu lation. Occasionally,
however, stuations arise in which the populstion
Reports Confidence of interest is of limited 222 E 1= ,-I:I-
riate adjustments must be made. [ =1 1
Plot Setup Confidence Level (1 - Alpha): ‘0.95 v
Finite Population Correction Factor:
Sample Size When a finite population size & specified, the
standard deviation is reduced according to the
N (Sample Size): 5to40by 5 formula:
sa ) g |
- AN
Precision S1~3 = (1 - ol ﬁ.l 1%
Distance from Mean to Limit(s): [1 v | /u;hgmng::mpkg size, N is the population
e size, 5 is the original standard devistion, 51 is the
Standard Deviation new standard deviation, and X~2 means X times
G X
S (Standard Deviation): \10 w |
., p s " — LY
[] Known Standard Deviation U=y L& often called the <amplin S,
fraction. Ij‘ I
One-Sided or Two-Sided Interval
Interval Type: Two-Sided v
Population
Population Size: 3300| v 3 8 O O E,\J E BE IS
Add This
& 'F:::edu'elz( Guide Me: [ Stant - i

» Distance from Mean to Limit(s)2E1{EZEEXE) LR (EJETBE> MNEE, BIRIFRE. K4, SIFRERTM,

» Know Standard Deviationizlil: 4t - R RMRBANAGLERIEIRTEESDH; TAR-RAMRBAANEREEHTFED .
(NoaEBTHEARER K, —MRIER T AN GIE)

» Population Sizei&lil: HFEXMNRDAHEHERLUAAZTIRARE, EHEInfinite; SHEPENRAALSMFKER, BEAEK
MBESRIEWE. (AERSAFEHRE, BAREEANEK, BFYLIEN) 82




» Sample Size (N): H X =Z: 3524,

Confidence Intervals for One Mean
Mumeric Results for Two-5Sided Confidence Intervals with Unknown Standard Deviation

Target Actual
Sample Distance Distance Standard
Confidence Size from Mean from Mean Deviation
Level (N) to Limits to Limits (5)
0950 352 1.000 0993 10.000

Population size = 3800
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3. EELiL

AR ARMEHAL, AN RATEELZ=FEFLENEF,
T HRE, REBF=FEFLENTIHHEKRLDA173cm, ALY
A10cm. X% EH1em, EFE1-0=0.95, Lsizdtm=
% B A& LA 3800A, FIFIPASS 114+ HRHEE2ATHHELS
N=35215, 1B E B2 &% 790%, W *XFH#AZAHN =352--0.9=3914#1,
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1. #f5in)E

XHARENMTFRE—AHEE B ALE, AEITETI405 R A ELAFHL
S EmERE, RELCHEIRXAETHEERE, T 25FB88AHR
PH SRS &R EHI%. T ALFIRE NN, EIEE1-a=0.95,
MEYRIZRAEZSZ VAL
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2. PASSE#FitHE

y i FIEIFEProportions—One Proportion—Confidence Interval—Confidence
Interval for One Proportion

PASS 11 Home — O *
Home  View  Procedures Tools Window  Help —
2 - Q. B, S it
Options Web Faworites Recent Losded Output  Galleny Chapter PDF Help

Select a Procedure Search

Category =] Proportions > One Proportion > Confidence Interval (1) ne £
Favorites Recent Show All

_____ ) Normality A £ Cl:lnﬁde_nce Intervals for One

i Proportion

Elu Proportions

|_:_|G One Proportion

----- @ Test (Inequality)

----- @ Test (Non-Zero Null)

----- @ Mon-Inferiority

----- @ Equivalence

-----

----- @ Mutti-Stage Trials

----- @ Post-Marketing Surveillance
@ Twao Independent Proportions
[~ @ Twao Correlated Proportions
[~ Twao Proportions - Cluster Random
----- @ Contingency Table (Chi-Square)
----- ) Repeated Measures




= Confidence Intervals for One Proportion - g *

N: HAXE

T
Kt

=R

A{EX[8] 35 &

File View Run Procedures Tools Window Help —
£ — i el
; - . ). F T, ©
Resst  Open Save As Home Fawvorites Racent Loaded Outpet  Gallery Chapter PDF~ Help
Specify whether the intgy
solve For wiill be 3 20 confidence interval, an
Data rval that has only an upper limit, or an
Tterations Find (Solve For): M {Sample Size) v interval that has only a lovser limit.
Reports Confidence
PlctSEtup Confidence Level {1—Alpha): |095 v| /
Sample Size
M (Sample Size):
Precision
Confidence Interval Width (Two-Sided): 0,06 w —
Distance from P to Limit (One-Sided): 0.05
Proportion
P (Proportion): |0.3 w
Confidence Interval Method
Confidence Interval Formula: Exact (Clopper-Pearson) ~
One-5ided or Two-5ided Interval
Interval Type: Two-Sided w
. Add This
& I?ameil.‘; Guide Me: 1 Stant - 9

BAERMETHE

89




5FEETENEEXSI:

» Distance from Mean to Limit(s) — Confidence Interval Width (Two-Sided)
v BMEZR L TISYAIEXEAVES — AIEXE L TRAVESE (FRETRIE)

» FtPopulation SizeiIn

G
il

HRTE

— —
[ Data Solve For J Data Solve For
Teratiae Find (Solve Far): N (Sample Size) ~ Tterat Find (Solve For): N {Sample Size) ~
Reports Confidence Reports Confidence
Plot Setup Confidence Level (1 - Alpha): |D-95 i Plot Setup Confidence Level (1 - Alpha): |D.95 ~
Sample Size [ Sample Size
N (Sample Size): 5to40by 5 N (Sample Size): S5to40 by 5
Precision Precision
Distance from Mean to Limit(s): |1 w ‘ Confidence Interval Width (Two-Sided): |D.Ds w
Standard Deviation Distance from P to Limit (One-Sided): 0.05
S (Standard Deviation): |10 ~ ‘ “ Proportion
[ known Standard Deviation P (Proportion): |D. 3 w
One-Sided or Two-Sided Interval Confidence Interval Method
Interval Type: Two-Sided ~ Confidence Interval Formula: Exact (Clopper-Pearson) ~
Population One-Sided or Two-Sided Interval
Population Size: Interval Type: Two-Sided ~
Add This Add This 9 O
e L il




» Sample Size (N): HAX=E: 92841,

Confidence Intervals for One Proportion - New
Numeric Results for Two-5Sided Confidence Intervals for One Proportion
Confidence Interval Formula: Exact (Clopper-Pearson)

Sample
Confidence Size Target Actual Proportion Lower Upper Width if
Level (N) Width Width (P) Limit Limit P=0.5

0.950 928 0.060 0.060 0.300 0.271 0.331 0.065
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BREREAREAAR, EAH? Fle, HHEHELXEE 21000
A, 1EREAZEPLHIOA, &2 577
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3. BELP

AFRAKY @ AL, B ATITTI0Y A EAFHGZ
ERKERE, RELCHRERRXBAETNER, ZFREEAHETS
A 5% & Jm KA A30%. A EIFixRE N3N, EfFHE1-a=0.95,
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