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Goal of this Presentation

Show how to use EastAdapt to design, simulate and monitor
clinical trials that permit unblinded mid-course sample size
corrections, without undermining their statistical validity

e Why have unblinded sample size re-estimation?
e Methods built into EastAdapt

— Cui, Hung and Wang (1999)

— Lemacher and Wassmer (1999)
— Chen, DeMets and Lan (2004)
— Miiller and Schafer (2001)

— Mehta et. al. (2008, 2009)

e Negative symptoms schizophrenia example
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Motivation for Mid-Course Sample
Size Correction in Pivotal Trials

We don’t know what value of 0 to power the study for

e Prior experience limited to small pilot studies

e Improved standard of care dilutes treatment effect

e Powering for smallest clinically important effect expensive
e Better safety profile at interim might justify smaller §

e Opportunity to combine internal and external data
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Negative Symptoms Schizophrenia

e New drug versus placebo for negative symptoms

schizophrenia

e Primary endpoint is the change in negative symptoms
assessment (NSA) at week 26 relative to the baseline

e Smallest clinically meaningful effect size is 0.2

e Sponsor prefers to power for effect size of 0.27
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Why Sponsor Chose 0 = 0.27

Normal Superiority Trials: Two-Sample Test - Difference of Means

| Plan 1D Plan1 Plan2
Test Parameters
1-Sided or 2-Sided Test 2-Sided = 2-Sidled

Significance Lewvel (a0 0.05 w 0.0s

Powver (1 - B 0.4 o 04

Azzigned Fraction (Treatment) ns 05
Boundary Parameters
Planned Mumber of Looks 1 1
Spacing of Looks
Hypothesis to be Rejected
Boundary Family
Boundary to Reject HO
Boundary to Reject H1
Hormal Parameters
Difference of Means (5_1) 027 L 02
Standard Deviation (o) 1.0 g 1.0
Accrual (Subjects)
fdsximum =T 1051
Expected Under HO
Expected Under H1
Expected Under H1/2

As is typical, the sample size decision is heavily influenced by sponsor’s
resource constraints. Sponsor can free up resources for at most 600
subjects up-front. Working backwards, study is powered at 6 = 0.27
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What'’s the Right Sample Size?

Table 1: Operating Characteristics of Planl and Plan2

Planl Plan2
) Sample Size | Power || Sample Size | Power
0.27 577 90% 1051 99%
0.25 577 85% 1051 98%
0.23 577 79% 1051 96%
0.21 577 71% 1051 93%
0.20 577 67% 1051 90%

e Planl is adequately powered if 6 = 0.27 but underpowered if 6 = 0.2

e Plan2 is adequately powered if 6 = 0.2 but overpowered if 6 = 0.27
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Try a Group Sequential Design

Design for 6 = 0.2 possible early stopping if interim results
are compelling, as they will be if in truth 0 = 0.27

Normal Superiority Trials: Two-Samg
| varc] | TN 4 _[B]x]

Test Parameters
e s
FPowver (1 - B 04 = 4 5ef
Aszszigned Fraction (Treatment) os Marinal Critical Paint
Boundary Parameters 34 to Reject HO
Planned Mumber of Looks 2 + m
Spacing of Looks Equal o 5] y
Hypiothesizs to be Rejected HO Only L
Boundary Farmily SpF (Pub) L4
Boundary to Reject HO LD [OF) w 14

Boundary to Reject H1
Hormal Parameters

[ Supenmpose

[

Nominal Critical Point (Z scale)

Difference of Means (5_1) 0z o
Stanciard Devistion (o) 1.0 L Boundary Scale
Accrual (Subjects) 17 [Zscale =]
Macximum 1054
Expected Under HO 1053 -2 1
Expected Under H1 9
Expected Under H1172 1036 ]
4 ! ! - ; Achiong >
210 4 632 5843 1054
Sample Size _ Cose |
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The Problem of Overruns

26-week endpoint; 15/week enrollment; overrun is 15 X 26 = 390

Number of Enrollees and Completers Over Time

1600

1400

——Number Enrolled
——Number Completed /
1200 /
1000
; This gap represents
800
/ r
600 / ~
400 / /
200

Subjects
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Comparison of Plans

Table 2: Comparison of Fixed Sample Planl (577 Subjects), Fixed Sample Plan2 (1051
Subjects), and Group Sequential Plan3

Planl Plan2 Plan3 (GrpSeqntial)
) SampSiz | Power || SampSiz | Power || E(SampSiz)" | Power
0.27 577 90% 1051 99% 977 99%
0.25 577 85% 1051 98% 991 98%
0.23 577 79% 1051 96% 1002 96%
0.21 577 71% 1051 93% 1014 93%
0.20 577 67% 1051 90% 1019 90%
TGroup sequential sample sizes incorporate an overrun of 390 subjects
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Conclusion from Plan Comparisons

e After accounting for overruns Plan 3 (group sequential)
has only marginal advantage over Plan2 (fixed)

e Both plans protect power if 6 = 0.2, but sponsor cannot
meet their large up-front commitment (> 1050 subjects)

e Sponsor still prefers to design for 6 = 0.27. But can he
reduce the risk of a failed trial if 0 is closer to 0.27

SOFTWARE & SERVICES 10 Webinar on EastAdapt Software. Junel6 and 18, 2009



Adaptive Design

1. Commit 577 subjects up-front (90% power at § = 0.27)

2. Perform an interim analysis at week 36 with
15 X 36 = 540 enrolled

e 150 completers and 390 still in follow-up
3. Perform interim analysis only on the 150 completers

4. Increase the sample size, and hence the power, if the

interim results fall in a “promising” zone
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Sample Size Re-estimation Rule

e Partition interim outcome into unfavorable, promising and

favorable zones, based on conditional power
e Only increase sample size if interim outcome is promising

e Specify a target conditional power and calculate sample
size needed to achieve the target

e Set minimum and maximum limits on sample size change
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Inputs to EastAdapt

riterion for Adapting: Min. CP 0.-3000
Max. CP 0.9000

Min. Uzable zample Size =T

Max. Uzahle Sample Size 1154
Desired Conditional Poweer (CF) 0.9000

e If CP at the interim is between 0.3 and 0.9, the outcome is

considered promising and sample size is increased
e New sample size is set so as to boost the CP to 0.9

e Range of new sample size is 577 (original) to 1154 (double)
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Rule for Increasing Sample Size: CP at interim is between 30% and 90%

100%

80%

60%

40%

% Increase in Sample Size

20%

0%
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1

CP at Interim

Cytel

STATISTICAL
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Rule for Increasing Sample Size: CP at interim is between 20% and 90% with sloping trigger

100%

90%

80%

70%

60%

50%

40%

% Increase in Sample Size

30%

20%

10%

0%
0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1

CP at Interim

Cytel

STATISTICAL
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Results of 100,000 Simulated Trials: Unconditional and by Zone

Owverall Simulation Results

il #Rejecting |[# Unable to Tatal Simulations

Ay, Info. Sample )
qi?z HO Reject HO | Count %

173.94 B93.76 73284 26716 100000 100.00%

173.94 595,76 73284 26716 100000
73.28% 26.72%
Simulation Results for Adapted Trial Only

240.85 963.40 27208 3526 30734 100.00%

240.85 963.40 27208 3526 30734
88.53% 11.47%

Simulation Results by Zone

Avg. Simulations Rejecting Simulations not . :
Zone Sample HO Rejecting HO Total Simulations
Size Count % Count % Count )
Unfavorable: 577.00 14503 4467% 17819|  £5.13% 32| 323%
CP < 0.300
Promising: 563 40 78| BBE3% 36| 11.47% 0734]  A0.73%
0.300 <= CP < 0.900
F hle:
avarasie £77.00 573|  B5.46% g371|  14.54% 6044 35.54%
CP == 0.900
STATISTICAL
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Table 3: Operating Characteristics of Fixed Sample and Adaptive Designs

Value of | Fixed Sample Adaptive
0 Power | N Power | E(N )
0.27 90% | 577 | 93% | 677
0.23 79% | 577 | 83% | 689
0.20 67% | 577 | 73% 695

e Power gain is offset by corresponding sample size increase

e But adaptive design reduces the sponsor’s risk:
— it only increases sample size if interim result is promising
— if that happens, the payoff to sponsor is huge

— if not, sponsor is no worse off than before
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Table 4: Operating Characteristics Conditional on Interim Outcome

Probability Power Conditional on Expected

Interim of Interim Outcome Sample Size

0 Outcome Interim Qutcome | Fixed Adaptive Fixed Adaptive
Unfavorable 15% 74% 74% 577 577
0.27 || Promising 31% 88% 98% 577 944
Favorable 53% 97% 97% 577 577
Unfavorable 22% 57% 57% 577 577
0.23 || Promising 34% 7% 94% 577 956
Favorable 44% 92% 92% 577 577
Unfavorable 28% 45% 45% 577 577
0.2 Promising 36% 67% 88% 577 963
Favorable 37% 86% 86% 577 577
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The Value Proposition

e With fixed 577 subjects, trial only has 67% power

e With fixed 1051 subjects, trial has 90% power; but up
front commitment too large

e With adaptive trial sponsor’s risk is reduced:
— Only commits resources for 577 subjects initially

— If interim result is promising, then commits up to 577
additional subjects

— Happy to make the additional commitment since it raises
the power substantially
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Interim Monitoring: CHW Method

Seminal paper by Cui, Hung and Wang (Biometrics, 1999)

¢ Initial design with total sample size = 577:
150 observations at stage 1; 427 observations at stage 2

e Pre-specified weights:
wl) = (150/577) = 0.26; w'? = (427/577) = 0.74

e Actual weights if total sample size increases to 750:
w*(1) = (150/750) = 0.2; w*?) = (600/750) = 0.8

o Let (Z(1), Z(?)) be Wald statistics for (Stage 1, Stage 2)

¢ Zchw = V0.26Z1 4 1/0.74Z23

e Reject Hy if Zp,, > 1.96
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Two-Look CHW IM Worksheet

[ |
Normal Superiority Trials: Two-Sample Test - Difference of Mea
Plan Details ook | 1 | cumi. | isinted Prespecified Mominal Critical Poirt Repested 97 50%. CI —
1-Sided or 2-Sided Test 1 Siced D#D A"'CC; St;'i:;ic :;"CL: : v:;?;;i 9‘:;% st?c: Reject HO Reject HI for & s*z;luz
Significance Lewvel (] 0.0z ' ' Loweer | Lpper Lovwver | Lpper Loweer Lpper
Poweer (1 - () 09 1 150]  1.2247 150|  02E00| 12247 £.1150 -0.794 Intty | 1.00000
As=zigned Fraction (Treatment) 0s 2 0.7400 1.8600
Planned Mumber of Looks 2 3 -
Spacing of Looks negual 4 r’ﬁ L:] ._j1
Hypothesis to be Rejected HO Cnly 5
Boundary Family SpF (Pl E Input
Boundary to Reject HD Gm (-24) 7 Current Look: | 1
Ditf f 1 &_1 T . .
Herence o eafns_( 1) 0.27 8 Current Cumulative Sample Size: | 150
Stanclard Devistion (o) 1.0 q
Maximum Sample Size 57T 10 Current Weighted Test Statistic: | 1.2247
Input/Output
Nominal Critical Pt Chart(Select) " | ————
200 UL W |
700 0.261]
e 1.00(
500 v Value of & | 02 |~
4.0
5.0
o s Desired Conditional Power: | 03
0.00
App T Computed Sample Size (Overallj:| 9532
00 040 0F 03 04 05 0E 07 08 08 100
o ponnn 0o * Llse the radio button to select the quantity to be computed.
q ¥ p
Error Spending Chart (Select) T (Select) T
0025 Cum. W Cumn. Wiz, Lower | Upper
0,261 02600 -0.799 Infty
Bl 1.000 Recalc | Flat | | Close |
01015
0,010 020 |
0.005 g;g 1
117 P S S S . S 080 1
00 000 02 02 04 06 O 07 08 08 100 -1.00 : : : . : !
i 0 0 0 0 0 0 0 o0 000 020 040 0E0 080 100 120
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4-Look CHW IM Worksheet

Normal Superiority Trials: Two-Sample Test - Diffe
Plan Details el I anrl || & o Prespecified Morminal Critical Poirt Fepested 57.50% C| PO
- - - ool ncr. ncr. Ll rezpec. |Weighte = = epeate
1-Sided or 2-Sided Test Tsided) 1w | acer. | Stetistic | sccr. | Weights | Statistic FReject AiD Reject M1 for 8 p-value
Significance Level (o) 0025 Lowver | Lipper Lovwver | Ipper Lovwver Upper
Powver (1 - ) 09 1 150| 12247 150/  Ds00D| 1.2247 2 9626 0.3359 02833 04147 025856
A==igned Fraction (Treatmert) ns ) | 0.13200 24786 0.9226
Planned Mumber of Looks 4 3 04000 24116 1.2289
Spacing of Looks Unegusl 4 0.2300 2M7a 2M7a
Hypothesiz to be Rejected | HO or H1 (NE) 5
Boundary Family SpF (Pub) 5 e .
Boundary to Reject HO LD (OF) 7 = |Conditional Power Calculator
Boundary to Reject H1 LD (OF) ] Inout
Difference of Means (3_1) 0.27] 9 i . | 1
Standard Devistion (o) 1.0 10 Current Look:
Miidmum Sample Size B8 Current Cumulative Sample Size: | 150
| Effect Size under H1: @1 =(p_{
Current Weighted Test Statistic: | 1.2247
Hominal Critical Point Chart  (Select) $ TaLT AT I
Cum. Wiz, HO- HiO+ Hi- H1l+ P P
e 05000 29626 0.3389
ST 0.6500 25756 0.9225 ~ |
250 0.7500 24116 1.2289
200 1.0000 20178 20178 |
150 )
100
ggg ™ Yalug of &/ E |~
050 T T T T T T T T T 1
00 00 0F 03 04 05 06 07 08 08 100 .
0 0 00 0 0 0 0 0 Computed Conditional Power: | 068353
Error Spending Chart (Select) T+ IM RCI € . i ]
o Sy [Cum. s, Alpha Biets - Sample Size (Cverall): | E281
; : 05000] 00075 00200 e . .
0,020 0020 | OESO0 OO0E4| 00413 g;g * Use the radio button to select the quantity to be computed.
0015 aoen | 07500 00096 00575 nen |
10000 00250] 01000
0,010 0.040 0.0 4
0.00 4
0,005 0.020 it Recalc Plot | ‘ Cloge
0000 == LoD -0.20 4
00 04 02 03 04 05 06 07 0 09 10 -0.30 . . . . . .
O 00 00 00 00 0 @ 000 020 040 0ED 080 100 120
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CDL Method for 2-Stage Designs

Schizophrenia trial: initial sample size 577, increased to 750,

based on interim results from 150 subjects

e Some statisticians do not like to use CHW statistic
Zehw = V0.26Z20 + 10.7423
e Prefer to use the Wald statistic after sample size increase

ald = v0.2Z2W + v/0.823

because it is the sufficient statistic for J

Zy

e This is ok if CP > 0.5; (Chen, DeMets, Lan, 2004)
e CDL conditions relaxed by Gao, Ware, Mehta (2008)
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CP Calculator Verifies CDL Conditions

T

% Conditional Power Calculator

Input
Current Look: 1
Current Cumulative Sample Size: 150
Current Yeighted Test Statistic: 1.2247
Input/utput
- r
2 Yalue of i lim o

Computed Conditional Power: 063936
Sample Size [Overall): 5765 O

* Usze the radio button to select the guantity to be computed.

Recale Plot | | Close |

Use East’s regular IM worksheet if CDL conditions are met

IMorminal Critical Point Repeated 35.00% CI
Loak | Cumul. Test Infa Reject HO Reject Hi for &

® Accr. Stat. Fract. Laowver pper Lawwer et Lawwer et

[ e e e N R LR R R L

-y
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Relaxing the CDL Conditions

Sample Size Ratios CP,,in Values for
Maximum Allowed | At Interim Look || Targeted Conditional Powers

(N ../n2) (n1/mn2) 80% 90% 95%

1.5 0.25 0.42 0.42 0.42

1.5 0.5 0.41 0.41 0.41

1.5 0.75 0.38 0.38 0.38

2 0.25 0.37 0.37 0.37

2 0.5 0.36 0.36 0.36

2 0.75 0.33 0.33 0.33

3 0.25 0.32 0.32 0.32

3 0.5 0.31 0.31 0.30

3 0.75 0.30 0.27 0.27

Results obtained by using method of Gao, Mehta, Ware (2008)
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CDL Simulation Worksheet

Normal Superiori rials: Two-Sample Test - Difference of Means (CDL Simulation)

Plan Details Simulation Boundaries Latest Overall Simulation Results
1-Sithed or 2-Sided Test|  1-Sided  |Look Boundary Siimulated A8 Ty Rejecting] T 2902 [ Total Simulstions
Ay Info. | Sample to Reject
Significance Level ()| 0.025 # [samplesize] HO- [ RO+ [ Hi- [ Hie | TestStat s Ho e Count %
Powver (1 - B 09 1 150.00 5.1150 -02742
Azsigned Fraction (Treatment) 03 2 s77.00 1.9600 1.3320 17439 E97 57 709 2M 1000 100.00%
Flanned Mumber of Looks 2 3
Spacing of Looks Uriegqul 4
Hypothesis to be Rejected HO Oy 5
Bounclary Family | SpF (Pul) [
Boundary to Reject HO| G (-24) 7
Difference of Means (_11 027 31 s
Standard Deviation (o) 10 q
Maximum Sample Size T 10
11
12 Recompute
Total 174.39 E97 57 709 291 1000
Design Outputs & % 70.90% | 29.10%
Max. Sample Size (Mmax) 577 Simulation Results for Adapted Trial Only
.
Simulation Parameters = 241 80 967 18 278 )l 309 100.00%
Difference of Means|  0.2000 S 24
Standard Deviation|]|  1.0000 B //Sample s
U=ze Mmax Till 'L Looks, L = 1 E ] = T T
Criterion for Adapting: Min. CP 0.3000 = 200 400 G600 &00
Msx. CP| 0000 £ .2l
Min. Usable Sample Size 577 =
s . Usable Sample Size 1153 4
Usze Wald Stat, if CP(STT) == 0.5000
Desired Conditional Povwer (CP) 0.9000 & Total 241.80 96715 278 | 309
Mumber of Trials 1000 % £9.97% 10.03%
Refresh Every 'n' Trials, 0 = 100 | —+—Feject HO —+—FReject H1  —+— Test Statistic |
Simulation Starting Seed Clock i i 1200
Show Simulation Results by Zone ‘
RFun | Single Step | Stop | Reset | J ‘
1000 -

e Simulate to obtain operating characteristics

e Simulate to determine power loss (if any) compared to CHW method
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Muller and Schafer Method

e More general than CHW or CDL methods

e Permits changes to sample size, number of looks, spacing
of looks, population enrichment, and any other data
dependent trial modification

e Basic Principle: preserve the conditional type-1 error of the

original design in the modified design
Miiller and Schafer (Biometrics, 1999)
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Group Sequential Design; 8750 Patients; Conditional Type-1 Error is 0.22

Sample Size
0 4375 6125 8750

Futility Zone

010

o
1

Muller and Schafer Principle

i 1) The test statistic assumed the value -1.67 at
look] and -1.8% at look 2

i2) The conditional probability under HO that
the test statistic will assume a value less than -2

at look 3 and therebv enter the efficacy zone 1s
0.22

1 T
(3) We may modify the design adaptivelv at the HLE\*\' -1.88

second look provided we preserve this !
conditional probability :
I

Standardized Test Statistic

P
1

-2.00

Conditional
prob of
entering
efficacy
Fone is 0.22
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Adaptive Sample Size Increase Keeping Conditional Type 1 Error Unchanged

Sample Size

0 4375 F1375 2740 10678
1.00
0.00 00
Muller and Schafer Principle
% (11 the sample sizewas increased at
= ook 2 from 8750 to 10678 s0 as to
bt achieve 80% conditional power
)
i 2100 (21 5ince the sample size increase was
A data dependant, the conditional type-1
L:" errar of 0.22 had to be presered
‘T&_’ (31 In arder to presene the conditional
,.:':'.; type-1 errar at 0.22 the final critical walue
of the altered trial was raised from -2.00
_2.00 to-1.93 -1.93
Frabatility
of entering
efficacy
Fone is
0.22
-3.00
STATISTICAL
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Interim Monitoring of Schizophrenia
by Muller and Schafer Method

e First interim look after 150 subject
e Observe 4 = 0.18
e Compute conditional type-1 error = 0.05208

e Shoot for 90% conditional power by increasing sample size
but preserving the conditional type-1 error

e Achieved by creating a second trial in East with
a = 0.05298
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Normal Superiority Trials: Two-Sample Test - Diffe

rence of Means (Plan5)

Flan Details Motwinal Critical Poirt Fepeated 97 .50% CI Irterim Cutputs
1-Sided or 2-Sided Test 1-Sided | | Look | Cumul. Test Info Reject HO Reject H1 for CPat INLP| 059241
Significance Level () 0025 # Aecr. Stat. Fract. Lot | pper Lot | Uppet Lot Upper Iddesl Mext Look Position STE
Powver (1 - B 09 q 150| 11023 02602 6.1142 -0.5185 Ity [+
Assigned Fraction (Trestment) 0s @
Planned Mumber of Looks 2 3 - "]
Spacing of Looks Unegual 4 r/Il Lj -_j
Hypothesis to be Rejected HO Cnly [ |
Boundary Family SpF (Puln) &1 nput _ ]
Boundary to Reject HO emezn| |7 Current Look: |
n |
Ditference of Means (3_1) 0.27 5 Current Curnulative Sample Size: | 150
Standard Deviation (o) 10 =]
Maximum Sample Size =77 10 Current Test Statistic: | 1.1023 ¥
|: Input/Output :l
E— E——— - |
Nominal Critical Point Chart (Select) T
Sam? Eff Size | CP IMLP
ggg 1 | / 0.0000] 0.05205
; . 0.0331 | 0.09964
ggg ™ “alue of &/m | 0 00661 | 017304
400 00992 | 027399
200 . _ 01322 039766
i Computed Conditional Pawer: | 0.05208 01593 DE1000
100 * ) 01873 062157
000 = — — — : Sample Size (Dverallj:| 576.5 02749 072378
000 1000 2000 3000 4000 5000 G000 OO0 —————— | 3434 081079
1] 1} 1] 1} 1} 1} 1} 0.zZ0 025 030 05700 08776
Error Spending Chart (Select) T
0025 | Info. =~ —_ Close Infa. fr | Lower | Lpper
0.2 i i = 02602 -0.8185 Infty
0.020 T
o | 0LED |
STATISTICAL
SOFTWARE & SERVICES 31 Webinar on EastAdapt Software. Junel6 and 18, 2009




Normal Superiority Trials: Two-Samg.

| Plan D] Plan5 Plan6
Test Parameters
1-Sided or 2-Sided Test 1-Sided 1-Sided 1-Sided L
Sinnificance Level (o) 0.025 .05 Q.05 L
Powver (1 - [ (=] na (=] w
A=zigned Fraction (Trestmernt) 05 =] 05
Boundary Parameters
Planned Mumber of Looks i 1 2
Spacing of Looks Unegual Eqqual L
Hypothesiz to be Rejected HO Cnly HO Only v
Boundary Family SpF (Puk) SpF (Pub) '
Boundary to Reject HO m -24) Gm -2 w
Boundary to Reject H1
Hormal Parameters
Difference of Meansz (5_1) 027 h 018 h 01s h o
Standard Devistion (T 1.0 1.0 1.0 w
Accrual (Subjects)
hlaximum STT 1043 107
Expected Under HO a7y 1064
Expected Under H1 T a28
Expected Under H1/2 arr 1005
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¥ = Derio
Flan Detailz

1-Sided or 2-Sided Test
Significance Lewvel (o)
Povwer (1 - B)

Azsigned Fraction (Trestment)
Planned Mumber of Looks
Spacing of Looks
Hypothesis to be Rejected
Boundary Family
Boundary to Reject HO
Difference of Means (3_1)
Standard Deviation [d)
Mazimum Sample Size

1-Sided
0.052
04

05

2

Eqjual
HO COnly
SpF (Puk)
Gim (-2)
018
1.0
1071

0 ample | e Differe g 0 e Hla
hlorminal Critical Paint Repeated 94.793% CI Final Cutputs at Look #1
Look | Curmul. Test Info Reject HO Reject H1 for @ Adjusted p-value 0.009
# ACCr, Stat. Fract. Lovwver Lpper Lowver Lipper Lowver Lipper Adi. Pt.Est. for & 0.2100
1 00 2.3479| 04663 223588 0.0095 Infty (& Adj. 94 79% | for &
2 Lowver Confidence Bound 0.0647
3 Upper Confidence Bound Infty
4 Post-Hoc Power
5
g
v
a
g —
10 ki

Effect Size under H1: &1 =(p_t - p_c) = 0.1500

Hominal Critical Point Chart (Select) + Conditional Power Chart (Select) T+
SamSiz Hi- HO+ Hi- H1+ 1.900 Eff Size | CP INLP

i 500 Z.2355 — ' -

oo ; E 2x]

1i5|:| Primary#5econdary Trial tethod of Estimation

10 Choose Primary Trial:  |Plang = © RCIMethod

050

n.on T T T T T T ' Choose Secondary Trial: |Plan? - & SYWAC Method

000 2000 4000 E000 SO00 1000, 1200, 00,
00 0 0 00 00 0o Output

e s
- N ERTTTEEERD Foint Estimate (MUE} of Delta: =

: 04665| 0.0126 nfty
0042 Cverall P-Value: 0.00432

0.0

0021 7.5 % Lower Confidence Limit on Delta; 0.04588

0.010

oo dmmrmy ™™ | Becalc | Close ‘

00 010 02 03 04 05 06 07 08 03 100
] O 0 0 0 0 0 0 0 | i 0 0 0 o0 o0 o0 0 0 ‘
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Parameter Estimation Methods

RCI Method Extends the repeated confidence intervals of Jennison and
Turnbull (1989) to the adaptive Miiller and Schafer setting

e Developed by Mehta, Bauer, Posch and Brannath (2007)
e CIl provides conservative coverage of true d
e Point estimate is negatively biased
SWACI Method Extends the stage wise adjusted confidence intervals of
Tsiatis, Rosner, Mehta (1984) to adaptive Miiller and Schafer setting
e Developed by Brannath, Mehta and Posch (2009)
e CIl provides exact coverage of true o
e Point estimate is median unbiased

e Methodology only developed for 1-sided tests
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Endpoints Handled by EastAdapt

Normal Endpoints: All features fully implemented
Binomial Endpoints: All features fully implemented

Survival Endpoints: Only partially implemented

e Interim monitoring capability available indirectly through worksheet

for normal endpoints

e Simulation of mid-course changes to number of events available
indirectly through simulation worksheet for normal endpoints

e Still need to develop tools to evaluate trade-off between study
duration, sample size and mid-course change in number of events
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For Future Release

e Additional capabilities for survival endpoints, especially

sample size increase to shorten trial duration

e Multi-arm trials with dose selection and possible sample

size increase at interim

e Population enrichment trials with possible restriction of
enrollment to pre-specified subgroups at interim
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Logistical and Operational Issues

e Form an independent interim analysis review committee

(IARC)

e Create a detailed Charter for the IARC with guidance for
the adaptive change and some flexibility to overule if
circumstances warrant

e Submit a Special Protocol Assessment (SPA) for
regulatory approval of trial. Include simulation results (or
software) and IARC charter as part of the SPA

e Successful implementation requires centralized
randomization, EDC, efficient data clean-up, and
management of drug-supply to numerous remote sites
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