o

Val d'Aurelle
Paul Lamarque

CRL

égional de Lutte contre le Cancer
- ez

Exabiisement do soirs coTine A5
LA 3308 LA, MEPTbeE.

2007
i s OB FAS 1A

(¢ )+

Hit #
$% !
#H&

#



BACKGROUND

e ——

STATISTICAL METHOD
PACKAGE R

— ¢ =

DESIGN

— R



# H#H( & #
H&& (! # . I0# Il 1 $#2 #
3 1#4 15++67

% 1 ##- [#- | # #
< 3 (

& 8l'# # . 1
3/ 1'#2 #17

#/ # 1 [# # A# . #/ /2%
/
) 10 /&# # " #

(-/8 1/# | |

HHH#H HSH-& # S .9
B HIHE ] #H#




4 357

#&& (! M -0 "$ /128"
a $ b"l 387

o 0 -$H#HO0 . H#SHILL)6&H # ;#- t < 6=
- 4 g 3)**>7
1 # #" DR # # 7
G $# 0% 28&# & 00 #1
#&& (! M # 1 | -0 " $ 0l & (
#H-#HH# 10 /&H# # 1$PH # 2. 10 /

&# # #-# #/ .2. &# 0 #




, # 10 /&# # 1$$ # #

9 9 1 3 1.07@)A .
. S#O |&# # 1$$ #-# H#H# #.
#, | # | # ###. [# 9 # 3<
t 2. &#O # [#2 #1/ -
t #.#S$.2. &HO # [#2 #l/
3<9B .7
. 8l # 0!$ $ # &
a3t g7
srag 1S #" #5%3 F3,77=
&, , OIS /# 1S # ' 5 F397

oC 2. & D#S # # # HE #
- a3# g7




alg#)=alk)=a. =257 asggr " a&$(
5- 2&° " # —> (<E
#h=—2- *EH#ES g<5 9 35+FF7
2 g<E % . (35+F+7
Lt (O #.
A - $ ;
35+>+7

9C & $# #- .2.

& D/ ;- -# ;
‘&, (6- &) " =F3 ;7 0!'$'& '/  s5e39
= & #- t

3.2. &#0 # /2%7

1 #&&(W@ £ C




I # | # [ . # | #
——g<E——g< 5~ KE— < F —— gE— <5~ gE— &F
a g
* **JH * **F6 * *55* * *SEJ * *6
* **+) * *5>H * *)J* * *)H* * *6
* *5EF * %)6) **2)6 **JFF * %6
* **FF * *565 * *))* * *)HF * 5
* *5HE R * *E6+ **6>5 *5
* *)+E * *6*J * *>6* * *FGE * 5




algh)=al)=a > 2&" as#gr " a&d (
5- 28 /I # —> g<E
#=—9 *LHES g<5 9 35+FF7
2 g<E % . (35+F+7
L #-
H( - $ ;
35+>+7

9C & $## .2.

- , & D/ - -#
&, (6- &, ) ?=F3 7 0!$& '/ s5g397
29 &  #- t

3.2. &# 0 # /2%7

1 #&&(@ £




2=9

8% (6- &, ) =F3 ,7

(A &EET@

a3# g7 a&s$(
/N # —)> (g<E
g<5 9 35+FF7

g<E % . (35+F+7

L #-
H( - $ ;
35+>+7

9C & $# # .2.

& D/ ;- -#
0!$'& '/  sE307
&  #- t

3.2. &# 0 # /2%7



2=9

8% (6- &, ) =F3 ,7

a3# g7 a&s$(
/N # —)> (g<E
g<5 9 35+FF7

g<E % . (35+F+7

L #-
H( - $ ;
35+>+7

9C & $# # .2.

& D/ ;- -#
0!$'& '/  sE307
&  #- t

3.2. &# 0 # /2%7

1 #&& (1 @




* *5 * *J *E *6 *> *F *H *+ 5
2. # I1#2 #1
—6— g6t —A— g5 —H— g~
a<*5

*J *E *6 *> *F *H *+
2. # [#2 #1

—_—— <6* —— x5**

a <*5

*@&t <**)"

Q&< **) ..*5



5, <BE* kE'a<*5 $ t<6=

PARAMETERS INTERIM ANALYSES

; E
#, *5F5
a(#7 **65
g S5 >E*
F(o7 | "B
9C ]
- T~

*
N > Ny




5, <BE* kE'a<*5 $ t<6=

PARAMETERS INTERIM ANALYSES

9 )E J6
# * 5F5 *AH>
a.('#-97 * *6* * *>E
9 S >E* 5> H*F
F ( 97 * +E+ * +>6
9C F 5>

*
N, > Ny




, <BE* kE'a<*5 $

t<6=

PARAMETERS INTERIM ANALYSES

9 )E J6 EJ 6)
#9 * 5':5 * *H> * *+J * *+>
a(Hy/ * x5 *ASE | * M * JF5
9 S5 >E* S H*F S5 HH* S +*>
F ( 97 * +E+ * +>6 * +F* *+F)
9C F 5> )H E*
‘| I)

1 #&& (




SAE {SAE}

Early stopping rules in clinical trials based on sequential monitoring of serious

Description

A program that computes stopping rules after each observed SAE by comparing the total number of patients included to the maximal number of patients that satisfies maximal acceptable SAFE criteria while
preserving the nominal tvpe [ error. A concave alpha-spending function is used in this approach since it is important to catch serious adverse events as satlv as possible during the trial

R Documentation

adverse events

Usage

SAF (k, nk, alpha, Nmax, gamma, tausup)

Arguments
K kth analysis (SAE number): 2, Nmax (strictly increasing)
ok mumber of patients included in the trial at the time of the kth SAE: 1,... . Nmax (strictly increasing)

a2lpna  gne-sided alpha level. (0.01.....0.20)
Nmax  total number of patients expected to enter the trial, (10,....1000)

gamma  parameter for the alpha-spending finetion, gamma=0 |, for example, gamma=4)

Tausup maximal acceptable rate of toxicity in the trial, (0.01,...0.20)

Details

The statistical methodology is based on the calculation of exact one-sided 100(1-alpha) and comparing the lower bound to a maximum acceptable pre-defined rate of SAE, usually less than 10 to the

minimum number of patients satisfying these constraints.
Value

Tausst estimated maximal acceptable rate of toxicity for each SAE

tk information fraction at the time of the kth SAE
alphak glpha spending function (as a finction of tk, alpha and gamma)
ck sequential boundaries in order to preserve a nominal alpha

Nkstar maximal sample size to declare the treatment too toxic for each SAE
REule  stopping rule = if nk>Nkstar then continue else stop

Time  nmnning time




SAFE {SAE} R Documentation

Early stopping rules in clinical trials based on sequential monitoring of serious
adverse events

Description

A program that computes stopping rules after each observed SAE by comparing the total number of patients included to the maximal number of patients that satisfies maximal acceptable SAFE criteria while
preserving the nominal tvpe [ error. A concave alpha-spending function is used in this approach since it is important to catch serious adverse events as satlv as possible during the trial

Usage

SAF (k, nk, alpha, Nmax, gamma, tausup)

Arguments

K kth analysis (SAE number): 2, Nmax (strictly increasing)

ok mumber of patients inchided in the trial at the time of the kth SAE: 1. Nmax (strictlv increasing)
alpha (g

mmax ¢ SAE (k, nk, alpha, HNmax, gamma, Tausup)
gamma

tausup 11

Arguments

Deta]

The statisf] v = - £ £ :
—— kth analysis (SAE number): 2.... Nmax (strictly increasing)

valud °¥ number of patients included in the trial at the time of the kth SAE: 1. Nmax (strictly increasing)
alpna one-sided alpha level, (0.01,...,0.20)

i Hmax  total number of patients expected to enter the trial, (10, 1000)
alphak 4
s YAImE  parameter for the alpha-spending function, gamma=0 _ for example, gamma=4)
Nkstar . ~ P ' ' -
tausup maximal acceptable rate of toxicity in the trial, (0.01,....0.20)
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DESIGN {SAE}

E. Documentation

Multi-stage early stopping design in clinical trials for the occurence of serious

adverse events

Description

A program that computes design which can be written directly into the protocol of a phase III trial, such as multi-stage earlv stopping design. and can be considered after the occurrence of each five first

SAF, rather than having to relv on a posteriori ad-hoc decisions once the events have occurred.

Usage
DESIGN (alpha, Nmax, gamma, tausup)
Arguments

2lpha  one-sided alpha level, (0.01, .0.20)

Nmax  total mumber of patients expected to enter the trial, (10, . 1000)

gamma  parameter for the alpha-spending function, gamma=0 . for example, gamma=3)
tausup maximal acceptable rate of toxicitv in the trdal, (0.01,....0.20)

Details

The multi-stage design can then be planned considering the lowest minitmim munber of patients needed to declare the treatment too toxic.

Value

case  simulated situations for k=2.3.4.5
nk number of patients included in the trial at the time of the kth SAE
Hkstar mavimal sample size to declare the treatment too toxic for each SAE

Rule  stopping nile = if nk=Nlstar then continme else stop

References

Kramar A, Bascoul-Mollevi C. Early stopping rules in clinical trials based sequential monitoring of serious adverse events. Medical Decision Malkdng 2009, s xox-xx.




DESIGN {SAE} R Documentation

Multi-stage early stopping design in clinical trials for the occurence of serious
adverse events

Description

A program that computes design which can be written directly into the protocol of a phase III trial, such as multi-stage earlv stopping design. and can be considered after the occurrence of each five first
SAF, rather than having to relv on a posteriori ad-hoc decisions once the events have occurred.

Usage

DESIGN (alpha, Nmax, gamma, tausup)

AJ:Usage

alp

Hma -

DESIGH (alpha, Nmax, gamma, Tausup)

ganm

Arguments
De
Thed 21E22  one-sided alpha level, (0.01,..,0.20)

Hmax  total number of patients expected to enter the trial, (10, 1000)

garma  parameter for the alpha-spending function, gamma=0 | for example, gamma=4)

sa3] TausuR maximal acceptable rate of toxicity in the trial, (0.01,.__0.20)

=y Detalls

The multi-stage design can then be planned considering the lowest minstmum mumber of patients needed to declare the treatment too toxic.
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