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s Clinicalltriall phase review

n Brief overview: ofi Prostate Cancer
s Statistics/diagnesis
s Standardl off care

s Ongoingl research
Randomized Phase I tiials- details off desigh and

dgenda
A good example of a randemized phase I trial:

s Oudardi et al i Study design, detailsiand results
[DIScUsSsIon



Phases of Study Treatment: Definitions

Phase 1 trials:
s Identify the dose range that is well tolerated
= helpsi to identify: common or marked side: effects
s Usually'involvesia very small number of patients
s Usually'does NOT have a control group.

Phase I1 trials:

s provide preliminary infermation on Whether'a tieatment Is
efficacious

s provide preliminary datarabout the relationship BeEtWeen: dese
and efficacy.

= Often controlled but have too few patients to detect any
but the largest differences in treatment effect.

a Often unblinded.
Phase I11 trials:
= provide definitive evidence of efficacy.
s detaillcommon side effects
|
|

many. participants:
ft blinded From:Fletcher RH, SW Fletcher and EH Wagner.
OlitEN" DIINAET. Clinical Epidemiology: the essentials. Baltimore:
Williams and Willkins, 1996.




Variations on a theme

Phase; Il and LI trals cani be combined asia pnase
I/11 te address both guestions simultaneously.
IS s particularly  tuserul with completely novel
COMPOURNAS WHere toxicity: and efficacy, may: be
dssessed together.

Phase; Il andl phase I11 trals canrcombined
(more later....)

Phase; IV trials or pest marketmg assessments
dre designed tor assess| more subtie Side| erfiects
and toxicities beyond' the confines of a tigntly
controlled clinical trial.




Prostate Cancer: An Overview

Iihe most commonly diagnosed
ife threatening malignancy.in
men (220,900/casesfand 28,900
deaths per year):

29% offmen between 30rand 40
and 64% of men between 60
and 70 will-have;smalll prostate
CaNCers

Tihe lifetime; risk off prostate
cancer'is 1 in 6 and the risk ofi
death' 1 in 30

Risk factorsiinclude age, family:
history: (Increases risk to: Y2 with
aifected father ox brother), diet,
lifestyle andl ethnicity.




Prostate Cancer

Strategies; fior' prevention are not wellrdelineated.

Screening fior this disease; includes annuall PSA
and digitall rectallexam and Seems; to detect
smaller cancers lecalized to) the, prostate

Diagnesis!Is Vial tiansrectall titraseund guided
COre BIePSY.

Prognesis Is determined by stage, Gleeson score
and PSA at diagnosis.



Standard of Care

Local disease
s Observation
s radical prostatectomy. (RP)

= external beam; radiation(xiit) and Prachytherapy.
(addition off androgen sSUppression to xrt may. Improyve
survival.)

Advanced disease

a 1°t|ine- androgen; suppression (either chemical or
physical castration). Al prostate cancers will
Ultimately: Decome’ ararogen iaependent and.
Progress;

m 200 II|ne docetaxel based chemotherapy: of al clinical
tria



[Hormone Refiractory: Prostate
Cancer

ihe second!leading cause of cancer death in
Men N the west.

Median Survival s 1y

Systemic chemotherapy: appears; to) Improve
guality of-lite: and therapy: Withi Docetaxell based
iedimens nas recently: been: demonstrated to
prolong| survival firom 15 te 18" menths.

Given thesrelatively poor response of prostate
cancer to) current chemothnerapeutic regimens
AUMEereus; clinical trials are Under way.



Mechanisms off Hormone
Refractoriness

IHormone refiractory: prostate; Cancers appear te over-express the
Androgen Receptor (AR)irelative torhormone sensitive tumors. In
theory’ this alteration' might allow! the; tumor ter respond termuch
lower levelsiof-endegenous androgens.

Activatingl mutations! ini the AR genelmay: alter ligandi specificity such

that non-androgenic stereidsias well as antiandregens) may: actiate
the mutent AR.

Other mutations' result ini changes in receptor’ affinity,

Downstream moelecular chandes iniin: regulatory. genes may. prevent
prostate cancer cells firom responding| to’ apoptotic signals:

Other mechanisms have: alsor been described



Current standard off care in 1= line
metastatic hermone refiractory, prostate

CdlNCEF:.

Docetaxel 75mg/m2 given every: 3t Weeks with
prednisone Smg po) bid. Median survival 16.5 vsi 18:9m0
(p<0.0005), PSA RR (PRR) 45%:"

Docetaxel 60mg/m2 D2 with Estramusting 280! po; tid
D1-5. Median survival 18 vs 15mo (p<0.008), PRR 50%?2

Docetaxel 56mgy/m2 with: calcitriol 0:5meg/kg given
weekly: for 6/8'wks. PRR 811%?

Mitexantrone 12mg/m2 every. 21 days With prednisomne
5mg po bid. Improeves quality. of life; but NOiF overall
sUnvivaller disease; firee survival' in twos randomized
controlled trials. *

1. Eisenberger M et al. NEJM Oct 2004; 351:1502-12. 3. Tannock IF et al. JCO 1996; 14(6)1756-64.
2. Petrylak D. P et al. NEJM Oct 2004; 351:1513-20. 4. Beer TM et al. semin oncol 2001; 28(4):49-55.



Open Trials at Hopkins

: Randomized|, Double-Blinded! Placebo Controelled
Phase Tl Trial Comparing Decetaxelland Prednisone with and wjo
Bevacizumab: int Men with! Hormoene Refractory: Proestate Cancer

: A Phase 11T Randemized, Open-Label Study: off prostate
CanCer vaceine Versus Docetaxel and Predinisone in Patients with
Metastatic Hormone-Refractory: Prestate Cancer Who are
Chemotherapy-Naive

; Phvase 11 Study: of Infliximab, (remicade) inf Androgen-
Indépendent Prestate Cancer withi Bone Metastases

: Phase 11 Tirial off 17-AAG in Patients with; IHormone Refractory,
Metastatic Prostate Cancer

: Phase I Tirial withr ar Combination off Decetaxell + 153 Sm-
EDTMP: (Samarium 153) in Patients with Hormoene-Refiractory.
Prostate Cancer


http://jhmcis.jhmi.edu/oncres/Protocols/ECALGB90401.pdf
http://jhmcis.jhmi.edu/oncres/Protocols/ECALGB90401.pdf
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0458
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0458
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0310
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0310
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0513
http://www.hopkinskimmelcancercenter.org/clinicaltrials/index.cfm?action=3&protocolnumber=J0467

Randomized Phase II Trials

AS seen firom the priox slides, the current
standard off care fer NoFMONE refiractory! prostate
Cancer has Been delineated by several recent
(2004) randomized phase; 11 trials.

ihe; tralfwe review: today. IS/ a; randomized phase
11 trial which does not presemnt new! infiormation
as tothe strategy. for treating Normone
refractory: prostate cancer.

It does however'provide a context through
which to discuss the design, focus and
expected results of a good phase II trial.



Common quanadary: these days

Jlargeted therapies combined with: standard, already
Used chemotherapies

[For many: molecularly targeted agents, there islittie
evidence of single agent: activity, but thieught that
combination offagents with chemo will be; efifiective.

Phase I trial shewsitolerability:
What next? Phase I117?

Phase 11 is badiidea inf most cases:: need preliminary
clinical efficacy: evidence.

Recent leapsifirom Phase I torPhase 111 have proven
costly (@nd havent panned out).

*Moore et al. Gemcitabine vs. Matrix Metalloproteinase inhibitor (JCO, 2003)
Van Cutsem et al. Gemcitabine + tipifarnib vs. Gemcitabine + placebo (JCO, 2004)



WhY: randomized phase 117

Classic phase! [T stidies:

= Single arm study where; results are compared to historical
contrel” rate.

s Problem: this s not always satisfying’
Reguires patient populations te)be comparable
Might; net haye infermation terderive control rate (e.gk disease
progression; isi offinterest and not response)

Comparative randemized studies (phase I11):
s Allew: us torcompare twos arms
= Preblem:
l'arge sample size (imere than twice a single arm study)

Costly
llarge undertaking based on scant preliminary. data




WhY: randomized phase 117

Want torexplore; efificacy.
Not willing torinvest 1n phaser I (yet)
Want some “contrel™ or prioritizationt

Primarily: two dififerent Kinds of randomizead
phase [T studies

s Phase Il selection design: (prieritization)
s Phase Il designs with reference: control armi (contrel)

Alsorphase; I1/111 studies



Common design of
randoemized phase I study:

Tiwe parallel eneyarm: studies (classic case)
Do not directly compare arms to each other.
Compare each to - nullfrate”

Example: null'response = 0.25, alternative
response=0.50, alpha=0.10, power=0.90:
= [lwol parallel one-arm: stidies:
m [est each treatment to see ifi it isi better than null rate
m For two armi study, need N=70! patients (35 per arm)
s Comparative study:

m [est to see iffone treatment is better than the other treatment
m For two arm study, need N=170 patients (85 per arm)



Classic Randemized Phase IIT designs

Phase Il selectioni designs (Simon, 1985)
s pick the winner”

= 90%) chance off cheesing better'armi so long as difference in
response rates is >15%.
= Appropriate to use whenmn:
Selecting among NEW. agents
Selecting among| different schedules or' deses
= NOI appropriate when
Trying| to directly: compare treatment efficacies! (not powered)

s Uses 2+ Simon two-stage; designs

Each armiis compared to a nulli rate

Must satisfy: efficacy. criterial of Simoen design

Move the “winner” tophase I11

Only: have to) pick winner i more than one arm shows efificacy.
s Can be used whenithe goal'is prioritizing which (i any)

experimentall regimen; should moeve te phase 11 When; ne a priori
information to favor ene.



Classic Randemized Phase IIT designs

Randomized! Phase 11 designs with| reference arm

s [ncludes reference armi to ensure that historical rate
IS “on| target™

x Reference arm is not; directly. compared to
experimentall arm(’s) (due to; smalliN)

s Can see if fallure (or success) Is due to
Incomparability’ of patient pepulations

s Preblem: Iff it turns outithat historical controel rate
usedi is very: different firom what Is observed'in
relerence arm,, them trial should be; repeated™

*Herson and Carter, Statistics in Medicine (1986)



Phase II/III studies

Several versions

General idea
= Begin withi randomized phase 11 study.
s Randomize to’ control armi & experimental arm(s)

s [iFsome threshold of efficacy Is met, continue to phase 111 sample
Sjze for direct comparisen

Benefits:
s Allow!Uuse of phase II data in phase; I11 inference
= Minimize delay: in starting up: phase 111 study.
s Uses concurrent control

Cons:

s [lhe sample size for the phase I partiis approximately twice as
large as woeuld be needed for standard phase 11

=, Need phase I11 infrastructure developed even i it stops early.
Would be useful'if MOST phase IT studies showed efficacy

Really, these could be considered! phase 111 designs with; very.
aggressive early stopping rules.



Other randomized Phase 11
designs?

LLots of randomized studies are calling themselves
randomized phase Il studies these days:
s [ff eutcome of interest Is surredate

Correlative; (biomarker)
Clinical (response)

s [ffsample size is relatively small' but direct comparisen
IS made (current study?)

s [ff study is comparative;, butiis net definitive fior
Wihiatever reason,



Multicenter Randomized Phase Il Study of Two
Schedules of Docetaxel, Estramustine, and Prednisone
Versus Mitoxantrone Plus Prednisone in Patients With

Metastatic Hormone-Refractory Prostate Cancer

Sréphiane Oudard, Engeniv Bannu, Philippe Beuzeboco, Eric Voog, Lowis Marie Dovrthe,
Arme Claive Hardy-Bessard, Clawde Linassier, Florian Scorté, Adela Banu, Yvan Coscas, Frangois Guiner,
Marie-France Poupory, and Jean-Marie Andrien

130rmetastatic HRPC patients; randomized to ene ofi
three arms:

Docetaxel in one of twoi regimens (ArmiA = 70mg/mZon
d 2 or Arm B = 35mg/mz on d 2,9 every 21 d) with

estramustine (280mg po tid d 1-5, 8-12)rand prednisene
(10mg po daily) or

Arm C = mitoxantrone (12mg/m? every 21d) and
prednisone (10mg po daily)

127" patients were evaluated.

Outcomes assessed were PSA response; (primary: end
POINt) and safety.



Randemized Phase 11 design

42 patients per arm
Null rate of respense=30%, alternative rate=60%
What are; they: powered: to)see?

With 80% power and alpha ofi 0.05, they can DIRECTLY
compare each armi tor the other.

Why randemized phase 1172

Unclear.. Maybelbecause....
s [Looking for huge difference (30% vs. 60%:)

s [hey don't consider response rate definitive (reasenable:
survival would be a better outcome for' phase II1 study).
Also: they state that “Simen design™ was used. But,

this seems inconsistent with their stated design.



Table 1. Baseline Characteristics of Patients According to Random Assignment (N = 127)

Armm AT (n = 43)

Armmn Bt in = 42)

Armm CE (n = 42)

Mo. of MNo. of Mo, of
Characteristic Patients Ya Patients % Patients %

Age, years

Median 58 68 70

Interquartile range 52-91 51-79 52-85
ECOG performance status

0 17 40 25 59 20 48

1 19 A4 13 31 11 26

2 7 16 4 10 11 26
Gleason score

2-4 2 5 0 0 1 2

5-6 10 23 5 12 10 24

7-10 30 70 37 88 28 67

Unknown 1 2 0 0 & 7
Time from diagnosis of prostate cancer to random assignment, months

Median 33 33 A7

Interquartile range 3-219 5-151 5-150
Time from start of hormonal treatment to random assignment, months

Median 8 27 25

Interquartile range 2-118 2-89 1-118
Tumor-related symptoms

Without bone pain 12 28 12 29 11 26

Bone pain 28 65 24 57 30 7z

Unknown 3 7 5] 14 1 2
Analgesic use at entry

Analgesic treatment 24 56 21 50 25 G0

Mo analgesic treatment 16 37 14 35 16 38

Unknown B 7 7 17 1 2
Serum PSA, ng/mL

Median 71 69.5 77.7

Interquartile range 1.9-2818 0.01-2416 0.41-1840
Hemoglobin level, mg/fdL

Median 12.9 12.4 12.9

Interquartile range 9.9-17 8.2-16.7 8.7-15.6
MNumber of organs involved

One 27 63 28 67 27 64

Two 16 37 11 26 14 33

= Three 8] 8] 3 7 1 3
Sites of metastases

Bone 38 88 39 93 41 a8

Lyrmph nodes 16 37 11 28 13 31

Other sites 5 12 8 19 3 7
Type of previous hormaonal regimen

Total androgen blocade 36 84 36 86 35 83
Mumber of previous hormonal regimens

One 30 70 26 62 32 76

Two 11 25 12 29 10 24

Three 2 5 4 9 o] o]
Other previous anticancer therapy

surgery 5} 14 10 24 8 19

Radiotherapy o 23 2] 21 7 17

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PSA, prostate-specific antigen.
"Docetaxel-estramustine-prednisone on day 2 every 21 days.
tDocetaxel-estramustine-praednisone on days 2 and 9 every 21 days.
FMitoxantrone-prednisong every 21 days.




Table 2. PSA Response Rates

Arm A% in = 43) Arm Bt in = 42)

No. of Mo. of

PSA Response Patients % Patients
= 50%5 29 67 26
= 7h%4 22 51 18

Normalisation, < 4 ng/mL 10 23 7

Arm Ctin = 42)

Mo. of
Patients

7
3
1

NOTE. One patient in arm B and three patients in arm C could not be evaluated for PSA response because of a baseline PSA level < 4 ng/mL.
Abbreviation: PSA, prostate-specific antigen.
*Docetaxel-estramustine-prednisone on day 2 every 21 days.
tDocetaxel-estramustine-prednisone on days 2 and 9 every 21 days.
thitoxantrone-prednisone every 21 days.

§F < .0001.




o C Figure 1:
_ @ Median time to progression was
€ more than five times longer with the
% 60 DEP arms compared to the MP arm
g 8.8months (Cl 6.9-10.8) - 9.3 months
(CI 7.5-11.1) vs 1.7 months (CI 0.7 to
@ : 2.7)

T i B (p= 0.000001) the DEP groups also

! — had a longer duration of response (8

" LS RN and 8.3 vs 6.4 months)

Fig 1. Kaplan-Meier plot of time to prostate-specific antigen progressior
each treatment arm.
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Figure 2:

This study was not powered to
demonstrate a survival

&

Survival Probabilities (%)
3

difference and at the time of
analysis there was NO
statistically significant survival
difference between the two 0 7 14 21 28 35 42

Time (months)

groups.

Fig 2. Kaplan-Meier plot of overall survival in each treatment arm.



Table 3. Clinical Benefit Response

Arm A* (n = 43)

o, of
Charactenistic Patients

Arm Bt n = 42)

No, of
Patients

Arm Ct n = 42)

Mo, of
Patients

Pain control 10 23
Analgesic consumption 15 35
Improved pain index§ 1 + 2 17 40
Improved ECOG PS 26 60
Improved clinical benafits 3 + 4 14 3

9
10
12
0
10

Abbraviation: ECOG PS, Eastern Cooperative Group performance status,
‘Docetaxel-estramustine-pradnisona on day 2 every 21 days.
tDocetaxel-estramusting-prednisone on days 2 and 9 every 21 days,
thitoxantrone-prednisone every 21 days

SEvaluated according to the validatad modified MeGil pain questionnarre,
P= 0.




Table 4. Toxicity: Severa Adverse Events (grade 3 or 4)

Am A =43 Am Bt n = 42)

Am Ct = 42)

Mo, of o, of
Toxicity Patients Patients

o, of
Patients

Granukocytopenia 16
Granulocytopenic fever 0
Anemia 1
Thrombacytopenia 0
Nausea 1
Vomiting 1
Diarhea 3
Thiombosis 3

e O T o —= T T

) s T A o 3 3

20

“Docetaxekestramustine-pradnisona on day 2 every 21 days.
t0ocetaxe-estramustine-prednisone on days 2 and 9 avery 21 days.
tMitoxantrone-prednisone every 21 days.




Table 5, Relate Evant Rate

Parameter RER

Time to PSA progressir 15
(veral srvval 1483
e onprmary vegtment 1.6

ByC
%% (]

02010060
04t 12]
000076

Aboreviatons: RER, relaive event rate PS4, prostate-specc anigen,




Tahle 6. A=sociaticn of Baseling Factors With Owerall Survival
LInivanata and Multivariate Analysis

Factor

Univanate
ECOG parformance status
Hamaoglohin
Frior cluration of hormona therapy
Bona pain at presantation
Kultivariata
ECOG parformance status
Hamaoglobin

Abbraviation: ECOG, Eastermn Cooparative Oncology Group.




Discussion 1

Tihey got a “heme-run:~ with smallf sample; sizes;
they could conclude; significant dififerences in
fESPONSe

Their post-hec multiple comparison adjustment:is
sketchy: should have Deen done; asi part o study.
design.

Stills had this been “the” study: of these agents,
this weuld have been: strongl evidence to take
armi A or arm B ferward to Phase 11

But poeor'design! Which weuld we take forward?!



Discussion 2

Randomizedl phase Il studies shouldl not be considered
“Shert-cut™ way: to: comparative study:
| want terdoia comparative study, but there is no way. I can get
200 patients:...”
Shouldbe used for one of two: goals:
1) Prioritization’ off regimens for phase I evaluation
2)  Validation| of' control rate

Current research climate; many. candidates! Criticall to
SCcreen these because we cannot take so many. forward
te Phase 111

Important: these studies need to protect the ability
to perform definitive phase IIT trials



Discussion 3

Tihis tralipresents findings Which: are Detter
detailedlin other trials.

It essentially:confirms in an independent patient
population: similar resuits.

TThe authors were lucky: withia small stidy: that
Wasidesigned to loek fior'al big difference; they.
actually: saw: the big difference

In general, need very strong evidence tormake
sw%eping conclusions iren randomized phase 1
StUaies.
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