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Testing the 8 Designs

We fit the model to 20 phase I trials, relating to:

Flavone acetic acid (5)
Piroxantrone (2)
Chloroquinoxaline sulfonamide (2)
Pyrazoloacridine (1)
Cyclopentenylcytosine (1)
Fostriecin (2)
9-Aminocamptothecin (2)
Penclomedine (2)

For each trial, we performed 1000 simulations for each of the 8 designs, using
the model.

We compiled the results to compare the performances of the 8 designs.
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Model Relating Toxicity to Dose
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Model Relating Toxicity to Dose

Yi =log(d; +aDy) +[ +§
Yii <K grade 0-1 toxicity

K.<Y;j<K, grade2toxcity
grade 3 toxcity
grade 4 toxcity
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Toxicity Distribution for 8 Designs
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Toxicity Distribution for 8 Designs
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Meta-Analysis of Phase 11 Cooperative Group Trials in
Metastatic Stage IV Melanoma to Determine Progression-Free
and Overall Survival Benchmarks for Future Phase 11 Trials
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v, Scar S, and fodin M. Kisbwood

A B 5 T

Chpectivie Wwmor response rales observed n phase || tnals for metastatic
hit r of meaningful survve
oymrall surnival Q5] or progresson-dree sunival IPFS] as an endpont for luture phase || nals, vwe
evaluatad historical data from cooperative group phage || mals to attempt to devalop benchmarks
for S and PFS as reference points for future phase Il trials.
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all surdreal CAb categonzed by (HI parismianca Status,

Fagure 38 shewws the d-month PES or the trial arms ploned
against the sample sioe for the trial arm. Th voonfidenoe bowmds
supgest that one trial (Seatlwest Oncology Group S9348%) lus 2
s-month PES rate {300 that differs from the overall mean 6-maonth
PES rate of 15% {298 of 1992 patients |, The Bvorable PS distributon
of the 79 patients on this trial { 59 patients with PS of 0 X patients with
PS5 of 1) does not alone explain the high rate. The logistc-nomnml
medel resulis for PFS rates demonsirate a statistically significant be-

arm varmnde component that = not elimimated when

tween ol
comtralling for PS or the other variables, even when 59348 & omitted
fromn the analyss { Appendix Table A4, caling only). The irmplications
of this residual between-trial variation are discussed below,

Benchmarks for Future Phase Il Trials

Regardless of whether previous trials shovwed befween-trial vari-
ataom i survival mites, future trials may have different rates tan i the
past becanze of patient mixes that ditfer in terms of prognastic vari-
lidress this, we consider defining the null hypothesas et
2 11 irial based on the prognostic variables recorded in the
ot the relevant mfors i fiora trial usinga 1-vear

e i o

prasancaabisance of visosral disaasa, |
mstadlivan s 150 ymar Tl ciosed and (M whather This Srisl s bkl lommd presions. iaelms

san, {El a4, IF] whathar tha thal sxcludadialiowad

e endpoing. These predicted values are based on a bogstic
regression analysis with effects isduded for PS5, sex, VISC, and
BRAIN-METS.

We recormmend the foflowing o anatvze 8 phise 1 irial using
Table 3. Foreach patient an the wial,
O rate froan the o balf of tee table if patients with brain metastases
are excluded in the trial, or fromn the Bottom halfof the table ifpatienis
with biraim metastases are allowved in the trial. Let w be the average of
these predicied values tor the patients in the irial (ie, the historical
comtrol rate . Abter the trial & complete, calewlate the propertion of

hisarher predicted 1-year

pratents alivear 1 vear. Declare the mreatmentworthy of fortherstud
null hypethesis that the 1-year O3 rate == & can be rejected with 2
walue Jess than (100 A Cl for the ditference betwaen the observed
propartian and = should alsa be alaul X

Wit shoubd e e pectid 1-year O rate for
phease 1 irials conducted an the participating institution] s is
wae recoiminendd the fsllowing: Let o, be th
sarmple size (using the binomial distribation ) s thata e

mpike s be? IF

testing the
il hyprothesas that the 1-year 05 rate = will bave S0% power o

]
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Table 1. bukesrats Ansyai of Oveeall Surviedl and Comparison With Linsarsts Analyses

Cvarall Sunaval Distribation

I-¥aar Cvaral Survival Bates

Mo, af Unhatiatat Matanzs -
Wanakla Fanants” HE Achustad HEY Univanasst OR ra
Parformance status
a a3 100 1m0 = .00l 100t 100 = 0001
1 =20 155 15 262 2EQ
e} 0e 290 25 578 268
iscaral diaisa
Mo 37T 100 100 noat 100 100 - 0001
Vs 1001 154 153 700 196
Sax
Famaka = 100 100 < .ooa1 100 100 = 0001
hlala T 122 1= 188 1R
Erdin matastises
Eaichakadd 100 100 0o 100 100 - 0001
Ak 148 133 156 3=
“aar closcd (oo rimeous] 0.7E5 aaTE HE 074 1ETEE HE

Abbiesstions. WA, hatard étic, OR, adds cat, NS, natl sign
“Sarmgls sizns for cvmral sural distnb
1

r]
1,257

The it wirriah b fetisd

oA Sons) Sampke Sites far 1-pear wrvnra o Gormpaiisons are wightly sraller
inchvidiisd & who have dala svaiable for ol the yanebies B
wlivid sl who Fave data svailable for 8l the varsiies Ested snd whoss dits was nofl cenaared belons The T-year Times pant

snaition al the v uLIeam, el srieil n @ madtivariabe anabyais hal contrab for the offer yarisbles abed
ol

. ory b categoncal variabhes o sl the refarence categony Tor DRz,
VAt W huse 12 for 8 dflmomnoes iopeer of clasums of 12 years, with & vahos ss than 1 suggesting el mans recent trials hawe Detter =0l

& rmwshtivariate snatyss that controls. for the othaer warisbles frsted

detect the alternative bypothesis that the 1-year O8 rate is more tan
Myt 15%. IF no expected rate is available, use m, = 35% (yiclding 4
sample size of 72 patienis). A trial with 72 patients will lave 85% w0
Wi power o detedt an increase of 15 percentage peints in the
L-year O mate over e listarical control rate (with one-sided tepe
1 error = 10%),

Allernatively, one caleulate @
Iappendin O, online onlyl, which can then be used tor comparison
wily the abserved plse [0S data onothe pew trial, again asing 2
Fovalue of bess than 10 decide whether the new regimen should be
pursued. This later approach will lead 1w smaller sanaple sz, For
exampde.with 1yearof accrual and 1 year of followe-up, 4 samiple size of
B3 patients (instead of 72 patients) would be requined to detea a
hazard ratie of 1.51, which corresponds o an improvemient in L-year
5 from 355 Lo 50

For é-manth PES rakes, the same approach can be used, except
thart the calculatiea of te benchmark G-month PES rate depends oanly
om the PS5 of the patients on the trial (this being by tar the most
st preogrcstic variable | In paricular, omne calc
e predicted values for the patients in the trial using the
predicted mbes of 18.0% for PS 0 putents, 12.3% for PS 1 patients,
TA% tor PS5 2 patients, and 2,9% for P53 patients (Appendix Table A2,
oo omby ). The samgde szee of e trial cm again be dhosen 1o detect
a 15 percentage point imprevement over the historical rate w, of
f-muonth PFS. 1 ne hstorical raie = av L use = 15%, vielding
a sample sine patients, Howsever, becanse of the between-trial
wartabilivy i PES rates, the true type L error for phase I trals usiog this
approach may be larger than the nominal 10%, For example, it the
between-trial variance were 0,191 { Appendin Table Ad, online anly),

istorsal O survival curve

then the actual type §errer couldd possably be as higgh as 80%, although
there is the pessibility of using 4 value larger than o ter the null
Tivpothiessis to bessen thee type 1error {Appendin AL We do not necons-
e comparisons with the whole historical contrel PES aure, as
smsessament frequences may unduly mflsence duis curse”

DISCUSSION

Combinations of the prognostic variables for O5 found in this study
115, VIS, BEATN-METS, and sex) have been noted in other studaes
of metastatic melanoma, " induding some studies™ ! whose trials
prartially overlap with the trials considened here. Additiomal variables
not available tor analysis here have been found 10 be progrostic for
everall sur acluding LOH and other bortory biomark-
== number -t m' 1 sites, " and time from
dhagmo P T our knowledge, progoostic vari-
ables for PES have not been studied, so that the finding of the prog-
rostic ability of PS5 and Lack ofimgo 1
variables considered is new. Howeser, thene may be prognastic vari-
abless not comsadered i this study, which in e future could be moor-
porated into the modding, In any event, what & important for
determintig an hstorical contral benchmark s not that ome has con-
trodled for all impertant prognostic variables, but that it is unlikely that
11 pthene el e an Lanrgeee effiect of e urend progoesticvanabls when e
kv progniostic variables are sccounted for, or (2] leveds of the unmes-
surred varialibes an future triaks will be different dho i the hetonicl s
Thie choice of the time peints of 1 year for OF rates and 6 months
for PFS rates were somewhal adbitniry. We santed 1o choose a time
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el i rates forsample see deternination was alse arbitrary and can
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rte correspands to 2 hazard mtio of L5 L This i not an msubstantial
Fenefit b ke tangeting, s one would not want 0 tanget o langer
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e lsalll the tarpeted dafference, onlyan observed mproverment of 7 o
# percentape points over the historical control would be required for a
so-called positive ral that Tsad 2 argeted 15 percentage point differ-
e, Therefore, targeting a smaller dilference may not be wise, be-
e a posaiave trial may ten mot be convasang enough evidence
proseed with further development, 1 one had 4 series of trials with
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abality of the design o identafy effective agents. =
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The choice o whether to use 005 or PES as the primary endpoint
is not straightforwand. 08 has the most uneguivocal redesance, al-
though it is not necessary to show clinically rebevant benefitin a phisse
I trial (wlaose raison o'

e 18 To show sufficient activity to begn a
phase 11 triall In addition, s-month FFS results are obtained &
ot earlier than 1-year O results, and o trial with a PES endpoint
ey roquire 4 smaller sample stee if one i willing o ypothesize a
larpeer treatment effect (laeard mtio | for PFS than O5 Conversely, the
e of O dioes allew ome o compane the whole survival carve with 2
Inistorical curve, which coneffer sorme bemnefits in o somller scample size.
I addition. the residual trial-arm variation seen with the PFS
endpoint may bovam exoessive number of Balse-posative pliase 11
trials. Therefore, we recommend OF as the pramary endpoint.
Sec-rmonth PES rates could be vsed for an eady assessment of the
agend in the drial, afier which the asscssment of mature 05 data
wonihd e the decisic

Fhise 11 trials with objective response endpoints requently use 3
two-stage design in whichs e trial s stopyped after the first stape ifa
minimal number of responses is not seen.” In principle, these rwe-
stage diesigns can be apphied to the binary endpoints of alieid
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Use of Partial Surrogate Endpoints in Integrated Phase IV Designs
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ABSTRACT

The traditicnal oncelogy drug development paradigm of single arm phase [l studies
fiollowed by a randomized phase 11 study has limitations for modern oncelogy drug
development. Interpretation of single arm phase 11 study results 15 difficult when a new drug 15
used in combination with other agents and when progression free survival is used as the endpoint
rather than tumor shrinkage. Randomized phase 11 studies are more informanve for these
objectives but increase both the number of patients and time required to determine the value of a
new experimental agent. In thiz paper, we compare an integrated phase 1L/ study design to
other study designs to determune the most efficient drug development path in terms of number of

patients and length of time to conclusion of drug efficacy on overall survival.
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Table 1: Accrual of 10 patients/month; Data penerated according to two exponentials Y, with median 6 months and a treatment
effect hazard ratio of 2 and ¥ ; with median 12 menths and a treat hazard ratio of 1.5. Progression was the min{Y,Y;) and survival
was Yo E[N] is the expected sample size and E[T] is the expected study tima. All time is in months.

Global Null Partial null Global Alternative
Power of E[N] | E[T] Power of E[N] | E[T] Power of | E[N]
Survival Survival Survival
Analysis Analysis Analvzis

Single study wath fuhhiy
based on overall survival

Separaie Phase I1 and

Phase L1l
9% power for PFS (£,=6)
95%% r for PFS (fi=6)

Integrated intenim with

90% power For PFS analysis
(fy=0)

L | | == |

h

Integrated two-stage
with 90% power for PFS
(fi=6)

EF [ . P

o

Integrated interim with
5% power for PFS analysis
(£=0)

L | o | e |

[=]
o

Integrated two-stage
with 95% power for PFS
(£1=6)

P P
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Single Futility Separate  Seamless IA 2 stage

Design
[ Patients (null) 3 Duration (null)

Design

2009€F2H19H T S 1o http://www.icrweb.jp/icr/



Issues in the Design of Phase | & Il Trials for
Molecularly Targeted Drugs

20094%2H19H

Alternative Hypothesis
HR: OS 1.5, PFS 2.0
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Alternative Hypothesis
HR: OS 1.5, PFS 2.0
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