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Defining group—sequential boundaries

Designing group—sequential trials with two groups and a continuous endpoint

Designing group—sequential trials with a binary endpoint

Designing group—sequential trials with two groups and a survival endpoint — £ {FREEA#DETE
Simulation—based design of group—sequential trials with a survival endpoint

An example to illustrate boundary re—calculations during the trial < ETEHIEH 5D L FH
Analysis of a group—sequential trial with a survival endpoint

Defining accrual time and accrual intensity — &AM BT HEFHISERE

How to use R generics with rpact

How to create admirable plots with rpact

Comparing sample size and power calculation results for a group—sequential trial
with a survival endpoint: rpact vs. gsDesign

Supplementing and enhancing rpact’s graphical capabilities with ggplot2

Using the inverse normal combination test for analyzing a trial with continuous endpoint and
potential sample size reassessment

Planning a trial with binary endpoints

Planning a survival trial

Simulation of a trial with a binary endpoint and unblinded sample size re—calculation
How to create summaries

How to create analysis result (one— and multi—arm) plots

How to create simulation result (one— and multi—arm) plots

Simulating multi—arm designs with a continuous endpoint

Analysis of a multi—arm design with a binary endpoint
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Fixed: EXJE D L2

«  HMZE=05.MBLEDZERE=2. a=0025(FH.1-B (¥ H)=80%
- 1 EHI=Y 252.1 I, 2 BAE 504.3 5l (ERRFEHOEBEBHREIZLOD)
« ELMHHERDIZE (Fl: H,: difference <= A =-1)[E, thetaHO=—-1 FLTH

> getSampleSizeMeans (thetaH0=0, alternative=0.5, stDev=2, alpha=0.025, beta=0.2, sided=1)
Design plan parameters and output for means:

Design parameters:

Significance level : 0.0250
Type II error rate : 0.2
Test : one-sided

User defined parameters:
Alternatives : 0.5
Standard deviation : 2

Default parameters:

Normal approximation : FALSE
Mean ratio : FALSE
Theta HO : 0
Treatment groups H
Planned allocation ratio 1

Sample size and output:

Number of subijects fixed : 504.3

Number of subjects fixed (1) : 252.1

Number of subjects fixed (2) : 252.1

Critical values (effect scale) : 0.350

Local one-sided significance levels : 0.0250
Legend:

(1) : values of treatment arm 1 5




Fixed: EXJE D L2

FBOEBDT-6. FIZLEE design [T T HAUICEET AR TFIZHRMLUI- L THIEERETETS
BEEZE=05 MHBALEDEZERE=2. a=0025(F1).1-8 (¥&H A1) =80%
« 2 FEET 505 I (ERFIIE#HICADHHTEL)

design <- getDesignGroupSequential (kMax=1, alpha=0.025, beta=0.2, sided=1)
# print (design)

>

>

> # getDesignCharacteristics (design)

> designPlan <- getSampleSizeMeans (design, thetaH0=0, alternative=0.5, stDev=2)
>

summary (designPlan)

Sample size calculation for a continuous endpoint

Fixed sample analysis.

The sample size was calculated for a two-sample t-test (one-sided),

alternative = 0.5, standard deviation = 2, allocation ratio = 1, and power 80%.
Stage Fixed

Efficacy boundary (z-value scale) 1.960

Number of subijects 505

One-sided local significance level 0.0250

Efficacy boundary (t) 0.350

Legend:

(t) : approximate treatment effect scale




Fixed: ZI& D L2

HEREEDE|S =05, MEBEDEES =04, o =0.025(F ). 1-B (#&H 1) =80%
. 1 8=l 387.3 5. 2 BEE&ET 774.7 I (ERRIXEBHOBHEFIZADHS)
« FELURBROBE B Hy:pil - pi2 <= A=-01)I&, thetaH0=-0.1 F&I 3

> getSampleSizeRates (thetaH0=0, pil=0.5, pi2=0.4, sided = 1, alpha = 0.025, beta = 0.2)

Design plan parameters and output for rates:

Design parameters:

Significance level : 0.0250
Type II error rate : 0.2
Test : one-sided

User defined parameters:
pi (1) : 0.500
pi (2) : 0.400

Default parameters:

Normal approximation : TRUE
Risk ratio : FALSE
Theta HO : 0
Treatment groups )
Planned allocation ratio 01

Sample size and output:

Direction upper : TRUE
Number of subijects fixed : 774.7
Number of subijects fixed (1) : 387.3
Number of subjects fixed (2) : 387.3
Critical values (effect scale) : 0.0698
Local one-sided significance levels : 0.0250
Legend:
(1) : values of treatment arm i




Fixed: ZI& D L2

BOEFEDT=6. FIZETE design T THAUIZBET AR TE I &ML L THIEREAEITS
HEREEDE|S =05, XMEBEDE|EG =04, o =0.025(F ). 1-B (#&H H1) =80%
«  2FBE 775 B (ERIIEHICADHHEL)

design <- getDesignGroupSequential (kMax=1, alpha=0.025, beta=0.2, sided=1)
# print (design)

>

>

> # getDesignCharacteristics (design)

> designPlan <- getSampleSizeRates (design, thetaH0=0, pil=0.5, pi2=0.4)
>

summary (designPlan)

Sample size calculation for a binary endpoint

Fixed sample analysis.

The sample size was calculated for a two-sample test for rates (one-sided),

treatment rate pi (1) = 0.5, control rate pi (2) = 0.4, allocation ratio = 1, and power
80%.

Stage Fixed

Efficacy boundary (z-value scale) 1.960

Number of subijects 775

One-sided local significance level 0.0250

Efficacy boundary (t) 0.070

Legend:

(t) : approximate treatment effect scale




Fixed: &£ 77 HFE] D H B (D

EREED /T —K=0.04462, xIFBE D E|E =0.08615, Z xR =2 L . BRI =5(4F).
MEEEL 5 (E)H=YVDREER=0% o =0.025(518l).1-B (&8 1) =80%. Freedman DA%
1 #H1=Y 1415 5], 2 S5t 283 5l (EREIZEHI-AHBED)
ELESAEEDIZE S (5] HO : hazard ratio >=1.2)[£. thetaH0=1.2 FLT 5

> getSampleSizeSurvival (typeOfComputation="Freedman",
+ thetaH0=1,
+ dropoutRatel=0,

# "Schoenfeld",
lambda2=0.08615, accrualTime=le-8, followUpTime=5,
dropoutRate2=0, dropoutTime=5, alpha=0.025, beta=0.2, sided=1)

lambdal=0.04462,

Design plan parameters and output for survival data:

Design parameters:
Significance level
Type II error rate
Test

(FhEg)

Sample size and output:

: 0.0250
: 0.2
: one-sided

Direction upper : FALSE
pi (1) : 0.415
pi (2) : 0.644
median (1) : 15.5
median (2) : 8.0
Hazard ratio : 0.518
Number of events : 77.8
Calculate follow up time : FALSE
Number of subjects fixed : 283.0
Number of subijects fixed (1) . 141.5
Number of subjects fixed (2) : 141.5
Analysis times : 5.00
Study duration : 5.00
Critical values (effect scale) : 0.641
Local one-sided significance levels : 0.0250
Legend:
(1) : values of treatment arm i




Fixed: &£ 7 HFE] D H D)

BOEBDT=D. FIZEH design (T T HAUICETEREILEMLI- L THIEESZTS
HEREE D/ \H—FK =0.04462, XIEBEE D E|S =0.08615. ZiFEAM =L . FIEHIR =5(4F).
MEEEE 5 (B)H-YDREER=0%, o =0.025(F1l).1-B (#&HH H1) =80%. Freedman DA%
« 2 F#EET 284 5

design <- getDesignGroupSequential (kMax=1, alpha=0.025, beta=0.2, sided=1l)
# print (design)
# getDesignCharacteristics (design)

>
>
>
> designPlan <- getSampleSizeSurvival (design, typeOfComputation="Freedman", # "Schoenfeld",
+ thetaHO=1, lambdal=0.04462, lambda2=0.08615, accrualTime=le-8, followUpTime=5,

+ dropoutRatel=0, dropoutRate2=0, dropoutTime=5)

> summary (designPlan)

Sample size calculation for a survival endpoint

Fixed sample analysis.
The sample size was calculated for a two-sample logrank test (one-sided),

treatment lambda (1) = 0.045, control lambda (2) = 0.086, allocation ratio = 1, and power 80%.
Stage Fixed
Efficacy boundary (z-value scale) 1.960
Number of subjects 284
Number of events 77.8
Analysis time 5.0
One-sided local significance level 0.0250
Efficacy boundary (t) 0.641
Legend:
(t) : approximate treatment effect scale

10




Fixed: £ 7 HFE]DH (3D

BOEBDT=6. FIZE design [T T HAVICEAT R TFEIZHBMLUI- L THIEERAZE1TS
HERBED /I N\ —K=0.04462. xIFBEENDE|E =0.08615, ZiFHAR =2(4F). EREHARE] =5(4F).

mEEE 5 (F)HI=VDIHRERZE=0%, o =0025(K1E).1-8 (&2 ) =80%. Freedman MDFHi%k
© 2 HBET 245 B (ERIFEBISADHEIEL)

design <- getDesignGroupSequential (kMax=1, alpha=0.025, beta=0.2, sided=1l)
# print (design)
# getDesignCharacteristics (design)

>
>
>
> designPlan <- getSampleSizeSurvival (design, typeOfComputation="Freedman", # "Schoenfeld",
+ thetaHO0=1, lambdal=0.04462, lambda2=0.08615, accrualTime=2, followUpTime=5,

+ dropoutRatel=0, dropoutRate2=0, dropoutTime=5)

> summary (designPlan)

Sample size calculation for a survival endpoint

Fixed sample analysis.
The sample size was calculated for a two-sample logrank test (one-sided),

treatment lambda (1) = 0.045, control lambda (2) = 0.086, allocation ratio = 1, and power 80%.
Stage Fixed
Efficacy boundary (z-value scale) 1.960
Number of subjects 245
Number of events 77.8
Analysis time 7.0
One-sided local significance level 0.0250
Efficacy boundary (t) 0.641
Legend:
(t) : approximate treatment effect scale

1
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Boundary : BZ)HLUE DA DT H 1>

o IEHROE t=05, 1 TERHT. o =0.025(F1A1 . 1-8 (&H 11) =80%
. BII& : O'Brien & Fleming M A% ( “asOF” T O'Brien & Fleming B o JHEREIZZEH)
. %3 Pocock MAHiE( “asP” T Pocock B o HEREIZZEH)

> design <- getDesignGroupSequential (typeOfDesign="0F", # "asOF"

+ informationRates=c(0.5,1), alpha=0.025, beta=0.2, sided=1)

> summary (design)

Sequential analysis with a maximum of 2 looks (group sequential design)

Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.797 1.977
Cumulative alpha spent 0.0026 0.0250

One-sided local significance level 0.0026 0.0240

> design <- getDesignGroupSequential (typeOfDesign="P", # "asP"

+ informationRates=c(0.5,1), alpha=0.025, beta=0.2, sided=1)

> summary (design)

Sequential analysis with a maximum of 2 looks (group sequential design)

Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.178 2.178
Cumulative alpha spent 0.0147 0.0250

One-sided local significance level 0.0147 0.0147

13




Boundary : ZEZNHLE DA D T 1>

- [FHPE t=025, 05,075, 1THEHT. a =0.025(F81). 1-B (¥R 5) =80%
- REFEHFUNTOEZIFIE ZL (513 typeOfDesign, userAlphaSpending TE7E)
. R AT D Eh G 1E - O'Brien & Fleming 2! ) B ;& RE%K

> design <- getDesignGroupSequential (typeOfDesign="asUser",
userAlphaSpending=c(0,0,0,0.025),

+ informationRates=(1:4)/4, alpha=0.025, beta=0.2, sided=1,
+ typeBetaSpending="bsOF", bindingFutility=FALSE)

> summary (design)

Sequential analysis with a maximum of 4 looks (group sequential design)

Stage 1 2 3 4
Information rate 25% 50% 75% 100%
Efficacy boundary (z-value scale) Inf 8.000 8.000 1.960
Futility boundary (z—-value scale) -0.829 0.598 1.387

Cumulative alpha spent <0.0001 0 0 0.0250
One—-sided local significance level 0 <0.0001 <0.0001 0.0250

14




Boundary : BZ) & FEZN LU DT HF 1>

EEROE =05, 1 THEMT. @ =0.025(F ). 1-B (&HEH) =80%
. BIE : AH 1L O'Brien&Fleming 2 o ;B &AL, FREEFTD z ([ENELTSENPIE
. ZBE AP Il O'Brien&Fleming 22D a (HEBIEL. #E3hH 1L (L Pocock B B IHEBAHK

> design <- getDesignGroupSequential (typeOfDesign="asOF", informationRates=c(0.5,1),
+ alpha=0.025, beta=0.2, sided=1, futilityBounds=c(0), bindingFutility=FALSE)

> summary (design)

Sequential analysis with a maximum of 2 looks (group sequential design)

Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.963 1.969
Futility boundary (z-value scale) 0

Cumulative alpha spent 0.0015 0.0250

One-sided local significance level 0.0015 0.0245

> design <- getDesignGroupSequential (typeOfDesign="asOF", informationRates=c(0.5,1),
+ alpha=0.025, beta=0.2, sided=1l, typeBetaSpending = "bsP")

> summary (design)

Sequential analysis with a maximum of 2 looks (group sequential design)

Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.963 1.969
Futility boundary (z-value scale) 0.985

Cumulative alpha spent 0.0015 0.0250

One-sided local significance level 0.0015 0.0245

15




A=a1—

* Fixed Design TORIHERE
*  Group Sequential Design THDZEAXIFRFIE
* Group Sequential Design TODHIEERET

« T

16



GSD : FEXJED L85

FHRZE=05. MBEXBEDEERE=2. . =0025(F).1-B (#&H 71) =80%
i RERAT 1 [ (TE¥R 53 t=0.5 [ZT) . O'Brien & Fleming B M o JHZE R %L
© 2 FEET 507 Bl (EREFBHICHDHEIEL)

> design <- getDesignGroupSequential (typeOfDesign="asOF",

+ informationRates=c(0.5,1), alpha=0.025, beta=0.2, sided=1)

> # print (design)

> # getDesignCharacteristics (design)

> designPlan <- getSampleSizeMeans (design, thetaH0=0, alternative=0.5, stDev=2)
> summary (designPlan)

Sample size calculation for a continuous endpoint

Sequential analysis with a maximum of 2 looks (group sequential design).
The sample size was calculated for a two-sample t-test (one-sided),

alternative = 0.5, standard deviation = 2, allocation ratio = 1, and power 80%.
Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.963 1.969
Number of subjects 254 507
Cumulative alpha spent 0.0015 0.0250
Cumulative power 0.1641 0.8000
One-sided local significance level 0.0015 0.0245
Efficacy boundary (t) 0.752 0.351

Exit probability for efficacy (under HO) 0.0015
Exit probability for efficacy (under H1) 0.1641

Legend:
(t) : approximate treatment effect scale

17




GSD: E|& DH #

- 2#BET 778 HI

HEREEDE|S =05, MEBEDEES =04, o =0.025(F ). 1-B (#&H 1) =80%
PR 1 [B (15592 t=0.5 [ZT) . O'Brien & Fleming 2 M o ;& RE#K

design <- getDesignGroupSequential (typeOfDesign="asOF",
informationRates=c(0.5,1), alpha=0.025, beta=0.2, sided=1)

# getDesignCharacteristics (design)

designPlan <- getSampleSizeRates (design, thetaH0=0, pil=0.5, pi2=0.4)

>
+
> # print (design)
>
>
>

summary (designPlan)

Sample size calculation for a binary endpoint

Sequential analysis with a maximum of 2 looks (group sequential design).

The sample size was calculated for a two-sample

test for rates (one-sided),

treatment rate pi (1) = 0.5, control rate pi (2) = 0.4, allocation ratio = 1, and power 80%.
Stage 1 2
Information rate 50% 100%
Efficacy boundary (z—-value scale) 2.963 1.969
Number of subjects 389 778
Cumulative alpha spent 0.0015 0.0250
Cumulative power 0.1641 0.8000
One-sided local significance level 0.0015 0.0245
Efficacy boundary (t) 0.150 0.070

Exit probability for efficacy (under HO) 0.0015
Exit probability for efficacy (under H1) 0.1641

Legend:
(t) : approximate treatment effect scale

18




GSD : £ FZFF[E] D L

HERBED /N —K=0.04462. xIFBEENDE|E =0.08615, ZiFHEAR =2(4F). EREHARE] =5(4F).
MEEEE 5 (FB)H-YDREE=0%. o =0.025(F11).1-8 (#HH 1) =80%. Freedman DA%

thRAFEAT 1 B (FER5H %k t=0.5 [ZT) . O'Brien & Fleming B o ;HERI %L
. 2 FEEt 246 5

design <- getDesignGroupSequential (typeOfDesign="asOF",
informationRates=c (0.5,1), alpha=0.025, beta=0.2, sided=1)
# print (design)

# getDesignCharacteristics (design)

>
+
>
>
> designPlan <- getSampleSizeSurvival (design, typeOfComputation="Freedman", # "Schoenfeld",
+ thetaHO0=1, lambdal=0.04462, lambda2=0.08615, accrualTime=2, followUpTime=5,

+ dropoutRatel=0, dropoutRate2=0, dropoutTime=5)

>

summary (designPlan)

Sample size calculation for a survival endpoint
Sequential analysis with a maximum of 2 looks (group sequential design).

The sample size was calculated for a two-sample logrank test (one-sided),

treatment lambda (1) = 0.045, control lambda (2) = 0.086, allocation ratio = 1, and power 80%.
Stage 1 2
Information rate 50% 100%
Efficacy boundary (z—value scale) 2.963 1.969
Number of subjects 246 246
Cumulative number of events 39.1 78.1
Analysis time 3.7 7.0
Cumulative alpha spent 0.0015 0.0250
Cumulative power 0.1641 0.8000
One-sided local significance level 0.0015 0.0245
Efficacy boundary (t) 0.387 0.641

Exit probability for efficacy (under HO) 0.0015
Exit probability for efficacy (under H1l) 0.1641 19
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Simulation—based Designing H

https://cran.r—project.org/web/packages/rpact/rpact.pdf

o VEal—iauAR—RXATOREBTHAUDEEHEITOIELHES
o 1~2 Bt E#EILE . getSimulationMeans()
o 1~2 B (8% getSimulationRates()
o 1~2 B £ TFHFME: getSimulationSurvival()
- ZE ERNE: getSimulationMultiArmMeans()
- ZE. “{EILE: getSimulationMultiArmRates()
- ZF. £ 7EHER: getSimulationMultiArmSurvival()

. ﬁﬂﬁﬁlllatu‘l%%ﬂﬁ
LEREABDANILT DA

* Simulating multi—-arm designs with a continuous endpoint
https://vignettes.rpact.org/html/rpact multi arm_simulation means_examples.html

*  Simulation of a trial with a binary endpoint and unblinded sample size re—calculation
https://vignettes.rpact.org/html/rpact sample size reassessment examples.html

* Simulation—based design of group—sequential trials with a survival endpoint
https://vignettes.rpact.org/html/rpact _survival simulation_examples.html

21



GRERFE T 18 DAFHT H

https://cran.r—project.org/web/packages/rpact/rpact.pdf

o getDesignXXX() + getDataset() + getAnalysisResults() [ZTEHT=EH A,
it =. Repeated Cls. final stage p—values. median unbiased point
estimates. final Cl &% H

- 2% . getConditionalPower(). getFinalConfidencelnterval(). getFinalPValue().
getRepeatedConfidencelntervals(). getRepeatedPValues()

- FRETHIILLTZSR
- getAnalysisResults() D)L T D

* Using the inverse normal combination test for analysing a trial
with continuous endpoint and potential sample size reassessment
https://vignettes.rpact.org/html/rpact_continuous analysis_example.html

* Analysis of a multi—arm design with a binary endpoint
https://vignettes.rpact.org/html/rpact multi arm analysis rates examples.html

* Analysis of a group—sequential trial with a survival endpoint
https://vignettes.rpact.org/html/rpact analysis examples.html
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Bl GBI BEEEE D GSD + FEIEDHE
BRI =05, MREDEERE=2. @ 0025 (). 1- (It F1) =80%

e EAT 1 B ((FR 2 t=05 ). O'Brien & Fleming B HE RN, &R EEZHT(L Inverse Normal ;£
. SHEFIELIE stage 1 A 256, 51 511 41

> design <- getDesignInverseNormal (typeOfDesign="asOF", futilityBounds=c(0),

+ informationRates=c(0.5,1), alpha=0.025, beta=0.2, sided=1)

> # print (design)

> # getDesignCharacteristics (design)

> designPlan <- getSampleSizeMeans (design, thetaH0=0, alternative=0.5, stDev=2)
> summary (designPlan)

Sample size calculation for a continuous endpoint
Sequential analysis with a maximum of 2 looks (inverse normal design).
The sample size was calculated for a two-sample t-test (one-sided),

alternative = 0.5, standard deviation = 2, allocation ratio = 1, and power 80%.
Stage 1 2
Information rate 50% 100%
Efficacy boundary (z-value scale) 2.963 1.969
Futility boundary (z-value scale) 0

Number of subjects 256 511
Cumulative alpha spent 0.0015 0.0250
Cumulative power 0.1660 0.8000
One-sided local significance level 0.0015 0.0245
Efficacy boundary (t) 0.749 0.349
Futility boundary (t) 0
Overall exit probability (under HO) 0.5015
Overall exit probability (under H1) 0.1892

Exit probability for efficacy (under HO) 0.0015

Exit probability for efficacy (under H1l) 0.1660

Exit probability for futility (under HO) 0.5000

Exit probability for futility (under H1l) 0.0232

23




Bl I B ETZ+7 GSD + FEIED L&

AR (R A
«  Stage 1 DFaR (FEREEEXTEBEDIIE)
—_ ah < = — X —
© FH=03 & 00.FERE=25& 22 flF= 130 & 126
vl + Wt &= 2z 0
« HEFETOBREMREE]. £HFEEE NIE 22.67%

> MyDatal <- getDataset (
+ meansl = c¢(0.3), means2 = c(0.0),
+ stDevsl = c(2.5), stDevs2 = c(2.2),
+ nl = c(130), n2 = c(126))
> ( results <- getAnalysisResults (design=design, dataInput=MyDatal, nPlanned=256, stage=1l) )
Analysis results (inverse normal design):

Stages 1, 2

Information rates 0.500, 1.000

Critical values 2.963, 1.969

Futility bounds (non-binding) 0.000

Cumulative alpha spending 0.001525, 0.025000

Stage levels 0.001525, 0.024500

Effect sizes 0.3

Test statistics 1.018, NA

p-values 0.1548, NA

Combination test statistics 1.016, NA

Actions continue, NA

Theta HO 0

Cond. rejection probability : 0.03853, NA

Planned sample size : NA, 256

Planned allocation ratio 1

Assumed effect 0.3

Assumed standard deviation : 2.357

Conditional power : NA, 0.2267

RCIs (lower) -0.5815, NA

RCIs (upper) 1.181, NA

Repeated p-values : 0.3144, NA

Final stage : NA

Final p-value : NA, NA

Final CIs (lower) : NA, NA

Final CIs (upper) : NA, NA

Median unbiased estimate : NA, NA 24




Bl BIEEEEZ1¥5 GSD + FLIED LB R

Stage 1 DFFERIVHIHMBETE (BERELGBEHDIE)

- TTROEFEE(RE=05 MBALBEDELERE=2)KY. stage 2 DHIE%E 436 I
(2 HBH ETHLETEHMERE AN 80% A5

> stageResults <- getStageResults (design=design, datalnput=MyDatal)
> rpact:::.getConditionalPowerMeans (design=design, stageResults=stageResults,

+ nPlanned=436, thetaHl=0.5, assumedStDev=2)

$nPlanned

[1] NA 436

SconditionalPower

[1] NA 0.8001298
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Bl - BIHBETEED GSD + FLIEDLLE
Stage 1 + 2 DGR (FRERBF LT BEDIE)

o EIREETOFBERIETER (D) )
. # st 2. Repeated Cls. final stage p—values. median unbiased estimates. final Cl ZEMEtE

> MyData2 <- getDataset (

+ meansl = c(0.3, 0.5), means2 = c(0.0, 0.1),

+ stDevsl = c (2.5, 2.4), stDhevs2 = c (2.2, 2.3),

+ nl = ¢ (130, 220), n2 = c (126, 216))

> ( results <- getAnalysisResults (design=design, dataInput=MyData2) )

Analysis results (inverse normal design):

Stages , 2
Information rates .500, 1.000
Critical values .963, 1.969
Futility bounds (non-binding) .000

.001525, 0.025000
.001525, 0.024500
.3000, 0.3626

Cumulative alpha spending
Stage levels
Effect sizes

P ORFRr OOOONO-R

Test statistics .018, 1.776

p-values .1548, 0.0382
Combination test statistics .016, 1.971

Actions : continue, reject
Theta HO : 0

Cond. rejection probability : 0.03853, NA

Planned sample size : NA, NA

Planned allocation ratio 01

Assumed effect : 0.3626

Assumed standard deviation : 2.351

Conditional power : NA, NA

RCIs (lower) : -0.5814864, 0.0005159
RCIs (upper) :1.1815, 0.7129
Repeated p-values : 0.31440, 0.02483
Final stage 2

Final p-value : NA, 0.02484

Final CIs (lower) : NA, 0.0005016

Final CIs (upper) : NA, 0.7088

Median unbiased estimate : NA, 0.3551 26
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Gernot Wassmer and Werner Brannath (2016) “Group Sequential and

Confirmatory Adaptive Designs in Clinical Trials”, Springer

rpact — R Programming for Adaptive Clinical Trials

https://www.rpact.com/

https://www.rpact.org/vignettes

CRAN - rpact

https://cran.r—project.org/web/packages/rpact/rpact.pdf

https://cran.r—project.org/web/packages/rpact/vignettes/rpact getting started.html

Graphical user interface for rpact package

https://rpact.shinyapps.io/public/
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