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ABSTRACT

Thedesignation “clinically localized prostate cancer”
comprises a group of biologically heterogeneous
tumours with different growth rates and risks of re-
lapse. Because prostate cancer is primarily a disease
of older men, treatment selection must take into ac-
count the prognosis of the tumour, patient age,
comorbidities, side effects of treatment, and patient
preferences. Clinical trials must identify the various
prognostic groups and test the appropriate treatment
strategi eswithin these subgroups.
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1. INTRODUCTION

Prostate cancer is the most common malignancy in
Canadian men and ranksthird behind lung and colon
cancer interms of cancer-related mortality. However,
from 1994 to 2003, mortality from prostate cancer de-
clined at arate of 2.7% annually. That declineisattrib-
uted both to the widespread use of testing for
prostate-specific antigen (psa), which hasled to ashift
in stage and grade at diagnosis, and to the existence of
effectivetherapiesfor clinically localized disease.

In 2007, estimates placed new cases of prostate
cancer at 22,300 and deathsfrom the disease at 4300
Those statistics highlight some important facts about
prostate cancer:

e Inmost cases, prostate cancer isnot afatal condi-
tion.

e Current treatment options still fail to cure or con-
trol disease in a significant proportion of cases,
and approximately 20% of patientsdiefrom their
prostate cancer.

Not surprisingly, the treatment strategies under
evaluation in ongoing clinical trialsin early prostate
cancer reflect the biol ogic heterogeneity of the disease.

They include such diversetherapiesas active surveil -
lance for good-prognosis disease and the addition of
cytotoxic chemotherapy to radical radiation or pros-
tatectomy for disease with high risk of relapse. The
present article reviews ongoing studies in localized
prostate cancer conducted by the National Cancer In-
stitute of Canada (Ncic) Clinical Trials Group (cTc).

2. NCIC CTG PR.11: A PHASE Ill STUDY OF
ACTIVE SURVEILLANCE THERAPY
AGAINST RADICAL TREATMENT IN
PATIENTS DIAGNOSED WITH
FAVOURABLE-RISK PROSTATE CANCER
(START)

2.1 Background

Tumours detected because of psa testing comprise
most of thelocalized prostate cancer cases diagnosed
today. Although testing may allow for diagnosis and
the use of curative therapy at an earlier stagein apo-
tentially life-threatening disease, it also clearly identi-
fies a group of patients with biologically indolent
tumoursinwhom radical therapy may be unnecessary
and detrimental because of itsassociated morbidity and
costs?3. Previous nonrandomized studies haveidenti-
fied the prognostic significance of stage and gradein
patientstreated with conservative therapy or observa-
tion, thus identifying a patient population for whom
curative therapy can potentially be withheld without
compromise to long-term outcome*5. An extension
of the concept of observationisthat of “active surveil-
lance,” which entails close follow-up of disease and
intervention with curativeintent triggered by early signs
of disease progression.

Thestrategy of active surveillancefor patientswith
favourable-risk prostate cancer wasevaluatedinalarge
phase 11 study by Klotz. Active surveillance was ap-
pliedin 331 patients with favourable-risk disease (de-
fined as psa below 15 ng/mL, Gleason score of 7 or
less, and tumour stagelessthan T2B), following them
until criteriaof early disease progression [defined by
biochemical, histologic (grade), or clinical progression]
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were met. Of those patients, 80% had a Gleason score
of 6 or less, and the same proportion had arsa below
10 ng/mL. With amedian follow-up of 72 months, 34%
of patientsdiscontinued active surveillance. Biochemi-
cal progression |led to discontinuation in 15%; clinical
progression, in 3%; histologic progression, in 4%; and
patient preference, in 12%. With amedian follow-up
of 7 years, overall survival was 85%, and disease-spe-
cific survival was 99%. The median psa doubling time
for theentire cohort was 7.0 years; arsa doubling time
of lessthan 2 yearswas associated with ahigh risk of
local progression for patients who underwent radical
prostatectomy. At January 2007, 134 patientsremained
on active surveillance”’.

2.2 Sudy Design

The PR.11 trial isan Intergroup study led by thencic
cTG (study chair, Dr. Laurence Klotz) that compares
active surveillance with radical therapy (prostatec-
tomy or radiotherapy depending on physician and pa-
tient choice) at thetime of diagnosisin arandomized
phase i setting. Eligible patients arethose with alife
expectancy of morethan 10 years and favourable-risk
prostate cancer [defined asclinical stage T1B, T1C,
T2A, or T2B at thetime of diagnosis; clinical (diag-
nostic biopsy) Gleason score of 6 or less; psa 10.0
ng/mL or lower]. Patients randomized to the active
surveillance arm will undergo radical intervention
(again, prostatectomy or radiotherapy depending on
physician and patient choice) at the time one or more
of thefollowing pre-specified criteriaare met:

e Biochemical progression—rpsa doubling timeless
than 3 years, based on at | east 5 separate consecu-
tive measurements over aminimum of 12 months
from the date of the baseline measurement or from
the date that the psa reached avalue greater than
or equal to the psa before initiation of androgen
deprivation therapy (if applicable), as assessed by
thelocal investigator.

e Histologic or grade progression—Gleason pattern
predominant 4 or greater (that is, aGleason score
of 7 (4+3) or higher) inre-biopsy of the prostate.

e Clinica progression—"local progression” defined
aslocal progression of prostate cancer resulting
in urinary retention, gross hematuria, or hydro-
nephrosis; or “distant metastasis” defined by ra-
diology, cytology, or histology (or acombination)
at sites remote from the prostate and regional
lymph nodes.

Using anon-inferiority designto rule out agreater
than 5% difference in 15-year survival between the
radical treatment and active surveillance groups, 2130
patients will be accrued over a 5-year period. The pri-
mary endpoint isdisease-specific surviva. That endpoint,
rather than overall survival, was sel ected because of the
need to determine the effect of the active surveillance

strategy specifically on prostate cancer mortality. Sec-
ondary endpointsinclude overall survival, quality of
life, distant disease-free survival, psa relapse or pro-
gression after radical intervention, initiation of andro-
gen deprivation therapy, proportion of patientsonthe
active surveillance arm receiving radical intervention,
prognostic significance of psa doubling time before
diagnosis, and prognostic significance of molecular
biomarkers. Quality of lifeisan important part of the
study, and the Expanded Prostate Cancer | ndex, RAND
SF-12, and State-Trait Anxiety Inventory will be used
to provide a comprehensive examination of the vari-
ous components of patient-reported outcomes on study.
The feasibility phase has commenced in designated
centres of participating cooperative groups. If there-
sults of thefeasibility phaseindicate sufficient patient
and physician willingnessto participatein the random-
i zation process, then accrual will be opened widely.

3. NCIC CTG PR.12: A PHASE Ill STUDY OF
NEOADJUVANT DOCETAXEL AND
ANDROGEN SUPPRESSION PLUS
RADIATION THERAPY VERSUS
ANDROGEN SUPPRESSION ALONE PLUS
RADIATION THERAPY FOR HIGH-RISK
LOCALIZED ADENOCARCINOMA OF THE
PROSTATE (DART)

3.1 Background

Radical radiotherapy and long-term androgen suppres-
sion constitute an accepted treatment option for local -
ized but high-risk disease asdefined by clinical stage
(T3) and high Gleason score (8 or higher) or high psa
(20 ng/mL or more), or both. Resultsfrom previously
conducted randomized studies are consistent with 5-
year disease-free survival rates of 46%0—74% with com-
bined therapy 19, thus providing the rationale for
continued eval uation of therapiesto improve outcome
by control of micrometastatic disease.

Docetaxel isagood candidate drug. The mecha-
nism of action of thisagent involvesdisruption of the
microtubular network critical for mitotic and inter-
phase cellular functions. Doses of 75-100 mg/m?in-
travenously (1) administered arewell tolerated, with
neutropenia, alopecia, cutaneous reactions, gastro-in-
testinal effects (nausea, diarrhea), neurotoxicity, and
edemabeing among the most frequently reported ad-
verse events. Severe hypersensitivity reactions char-
acterized by respiratory or circulatory instability or
generalized rash or erythemaoccur in fewer that 5%
of patients, although lesser grades are more common
11, Using overall survival as the primary endpoint,
two pivotal studieshave demonstrated the efficacy of
docetaxel in advanced hormone-refractory prostate
cancer 1213, Efficacy and adverse event data support
the use of the every-three-weeks docetaxel schedule,
and that schedul e has been widely adopted for usein
this patient population.
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Using changes in psa as a marker of antitumour
effect, studies have shown that docetaxel is also ac-
tive against hormone-sensitive prostate cancer 1417,
Furthermore, based on preclinical datathat suggest that
docetaxel may result in phosphorylation and inactiva-
tion of the anti-apoptotic protein Bcl-2 (which is
upregulated with androgen suppression), combination
therapy with docetaxel and androgen suppression may
lead to greater antitumour effect 1821,

Timing of therapy appearsto beimportant. Eigl et
al. implanted LNCaP human prostate cancer and
Shionogi mouse mammary carcinomacell linesinto
mice, and followed up with treatment using one of these
three regimens: castration with paclitaxel on progres-
sion, paclitaxel with castration on progression, or con-
current castration and paclitaxel 22. As compared with
sequential castration followed by paclitaxel, concur-
rent therapy resulted in significantly longer time-to-
progression and time-to-sacrificein the mice. Notably,
a marked lack of response to castration in the mice
treated initially with paclitaxel was seen.

Clinical studiesin patientswith locally advanced
prostate cancer have demonstrated the feasibility and
tolerability of combined therapy with docetaxel and
androgen suppression in the neoadjuvant setting before
prostatectomy 23 or radiotherapy 2*. In 54 men with
high-risk prostate cancer, McKenzieet al. used one of
two neoadjuvant treatment schedules before radical
radiotherapy: 6 months of androgen suppression, plus
2 cyclesof docetaxel 35 mg/m?2 1V weekly for 6 weeks
out of 8; or 5 months of androgen suppression, plus4
cycles of docetaxel 75mg/m? IV every 3 weeks. An-
drogen suppression was continued after compl etion of
radiotherapy for atotal duration of 3 years. The pri-
mary endpoint was unacceptabl etoxicity. Eight patients
(14.8%) developed unacceptable toxicity: 5 in the
weekly docetaxel regimen [grade 3 acute genitouri-
nary radiotherapy-related adverse events (n= 3), grade
3 docetaxel hypersensitivity (n = 1), grade 3 fatigue
lasting morethan 2 weeks (n=1)] and 3intheevery-
three-weeks arm [febrile neutropenia(n = 1), grade 4
neutropenia lasting more than 7 days, grade 3 acute
genitourinary radiotherapy-related adverse event (n=
1)]. Compliance with the radiotherapy was excellent,
and all patients completed planned treatment. L ong-
term follow-up continues. The neoadjuvant regimen
contai ning androgen suppression and every-three-weeks
docetaxel was chosen for further study based on the
promising results of thispilot and the proven efficacy
andtolerability of every-three-weeksdocetaxel dosing
in the advanced-disease setting.

3.2 Study Design

The ncic cte PR.12 tria is aphase i study compar-
ing the every-three-weeks docetaxel and neoadjuvant
androgen suppressi on regimen piloted by McKenzie
et al. to androgen suppression alonein addition to radi-
cal radiotherapy (three-dimensional conformal

radiotherapy, 46 Gy in 23 fractions, with 24-28 Gy in
1214 fractions). Study chairs are Drs. Michael
M cKenzie and Kim Chi. In both treatment arms, an-
drogen suppression will be given for atotal duration of
3years. Patientswith high-risk disease (defined as at
least clinical stage T3 or T4, Gleason score of 8 or
higher, or psa above 20 ng/mL) are eligible for the
study. The primary endpoint is disease-free survival.
The sample size for this study is estimated based on
detecting an estimated 33.3% risk reduction in disease
progression favouring the experimental arm [hazard
ratio (HR): 0.667], using a1l-sided log-rank test at the
2.5% significancelevel and 90% power. An estimated
530 patients (assuming a14.8% lossto follow-up) will
be accrued over 4.5 years, with an additional 5 years
of follow-up. Secondary endpointsincludeoverall sur-
vival, time to biochemical disease progression, time
to local disease progression, time to distant disease
progression, timeto next anticancer therapy, progres-
sion-free survival, degree of psa suppression before
radiotherapy, quality of life, and adverse events. Cen-
tres will be credentialed by ncic ctc for delivery of
radiotherapy before randomization of thefirst patient.
Tumour and biol ogic specimenswill be collected dur-
ing the study to determine the prognostic role of
cytokinesand insulin-like growth factor axis markers.
In addition, cytokinelevelsand changesinlevelsover
time will be correlated with fatigue (as measured by
the Common Terminology Criteria, version 3.0) and
quality of life.

4. NCIC CTG PR.13: RADIOTHERAPY AND
ANDROGEN DEPRIVATION IN
COMBINATION AFTER LOCAL SURGERY
(RADICALS)

4.1 Background

The PR.13 study represents a collaborative effort be-
tween the Medical Research Council Clinical Trials
Unit (United Kingdom) and the ncic cte (Canadian
study chairs: Drs. Charles Catton and Fred Saad). This
large pragmatic study is addressing two fundamental
issuesin the postoperative management of patientswith
resectabl e prostate cancer: What isthe optimal timing
of radiotherapy inthese patients?And what role, if any,
does androgen suppression play in determining out-
come? Therelevance of the study to current practice
isunderscored by thefact that prostatectomy isastan-
dard of carein men presenting with operable prostate
cancer. In Ontario alone, the number of radical pros-
tatectomies between 1993-1994 and 2003—2004 rose
by 171%2°.

The role of postoperative radiotherapy has been
addressed in threerandomized studies:

e In eortc 22911, 1005 patients with pT3 disease
post radical prostatectomy were randomized to
either observation or adjuvant radiotherapy %6. The
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primary endpoint, local control, was modified to
clinical progression-free survival and later to bio-
chemical progression-free survival. After a me-
dian follow-up of 5 years, biochemical
progression-free survival was significantly im-
provedintheirradiated group [ 74.0%; 98% confi-
denceinterval (c): 68.7 to 79.3] ascompared with
the observation group (52.6%; 98% ci: 46.6t0 58.5;
p < 0.0001). Clinical progression-freesurvival was
significantly better with adjuvant radiation (HR:
0.61; 98% ci: 0.43t0 0.87; p=0.0009). No differ-
encein overall survival was detected. Therate of
5-year grade 3 or higher toxic effectswas 2.6%in
the no-further-treatment group and 4.2%in the post-
operativeirradiation group (p = 0.0726). Theinci-
denceof grade 3 urethral stricture and incontinence
was 1.4% (6 patients) in each group.

e A similar design was used in swoc 8794 (Ncic
cte PR.2), which randomized 425 men with pT3
diseaseto observation or to radiotherapy to the pros-
tate bed ?’. The primary endpoint was metastasis-
free survival, defined as the time from
randomization to first evidence of metastatic dis-
ease or death from any cause. With amedian fol-
low-up of 10.6 years, the metastases-free survival
was not significantly different between the two
arms (HrR: 0.75; 95% ci: 0.55 to 1.02; p = 0.06).
Overadll survival favoured the adjuvant radiotherapy
arm, but did not reach statistical significance (HR:
0.80; 95% ci: 0.58 t0 1.09; p = 0.16). Therate of
biochemical relgpsewas significantly lower inmen
with an undetectable psa level post prostatectomy
(n=249) treated with adjuvant radiotherapy (HRr:
0.43; 95% ci: 0.31t0 0.58; p < 0.001), aswasre-
currence-free survival [defined as survival with-
out evidence of measurable or evaluabl e disease,
excluding psa relapse (HR: 0.62; 95% ci: 0.46 to
0.82; p=0.001)]. Approximately onethird of pa-
tientsrandomized to the observation arm ultimately
received pelvic radiotherapy. Rectal complications
(3.3% vs. 0%, p=0.02), urethral stricture[17.8%
VS. 9.5%; risk ratio (RR): 1.9; 95%ci: 1.1t03.1; p=
0.02), and urinary incontinence (6.5% vs. 2.8%0; RR:
2.3; 95% ci: 0.9t05.9; p = 0.11) were more fre-
quent in the adjuvant radiotherapy arm.

¢ Resultsfrom the aAro 96-02 study were reported
at the 2007 meeting of the American Society of
Clinical Oncology 8. That study randomized pa-
tientswith pT 3 disease to adjuvant radiotherapy or
a “wait-and-see policy.” Those who failed to
achieve an undetectable psa level postoperatively
on either arm were given adesignation of progres-
sive disease and offered radiotherapy. The primary
endpoint, biochemical control, was significantly
improved in the adjuvant radiotherapy arm (HR:
0.53, p=0.0015).

Taken together, the results of the foregoing trials
fail to fully inform physicians and patients about the

role of post-prostatectomy radiotherapy in current prac-
tice because of differencesin outcome definitionsused
inthetrials, lack of consistent effect of adjuvant ra-
diotherapy on clinical (non-psa) endpoints, variable
use of late radiotherapy in patients randomized to the
observation arm, and current use of assays for psa
testing that are more sensitive than those used during
the studies.

Thesituation regarding the use of hormonetherapy
inthisgroup of patientsiseven lessclear. No random-
ized controlled trialshavereported addressing therole
and optimal duration of hormone therapy in men re-
ceiving post-prostatectomy radiotherapy. The uncer-
tainty among cliniciansregarding therole of adjuvant
radiotherapy and hormone therapy isreflected in re-
cent surveysof urologistsand oncologists, indicating a
wide variation in use of these therapies in the post-
prostatectomy patient popul ation 20,

4.1 Sudy Design

The rabicaLs trid is designed to address the issues
of radiotherapy timing (immediate vs. early salvage)
and of hormone therapy duration (nonevs. short-term
vs. long-term). The primary endpoint is disease-spe-
cificsurvival. It isestimated that the radiotherapy tim-
ing randomization will have to recruit 2600 patients
and the hormone-durati on randomization, 3500 patients.
Many patientswill bein both randomizations. Thetria
isplanned to addressthese questionsover 12—-13 years
with 5.5 yearsof accrual and 7 yearsof further follow-
up. Secondary endpointsinclude freedom from treat-
ment failure, clinical progression-freesurvival, overall
survival, non-protocol hormonetherapy, treatment tox-
icity, and patient-reported outcomes.

The radiotherapy timing randomization involves
immediate radiotherapy to the prostate bed versus a
salvage radiotherapy policy at thetime of psa failure.
Theradiotherapy will use standard techniquesand dose
fractionation schedules: 66 Gy in 33 fractionsover 6.5
weeks or 52.5 Gy in 20 fractions over 4 weeks. The
hormone durati on randomi zation involves no hormone
therapy with radiotherapy, compared with short-term
(6 months) hormone therapy beginning shortly before
radiotherapy, compared with long-term (24 months)
hormonetherapy beginning shortly beforeradiotherapy.
Patients who decide not to enter the three-way ran-
domization will be able to choose randomization be-
tween two of the three arms. 0 as compared with 6
months of hormone therapy if they do not want to be
randomized to a long duration of treatment, or 6 as
compared with 24 months of hormone therapy if they
do not want to be randomized to the no-hormone-
therapy treatment arm.

Key dligibility criteriafor the radiotherapy timing
randomi zation include a postoperative serum psa be-
low 0.4 ng/mL within 3 months after radical pros-
tatectomy, and uncertainty in the opinion of the
clinician and patient regarding the need for immediate
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postoperative radiotherapy. For the hormone duration
randomization, patients must be expected to receive
radiotherapy (adjuvant or salvage) and must have apsa
of 10 ng/mL or more at the time of randomization. In
an 18-month feasibility stage, rabicaLswill carefully
assess randomization rates and the trial as a whole.
Continuation of the trial beyond the feasibility stage
will be conditional on satisfactory patient accrual .

5. SUMMARY

Ongoing studies at thencic cTc are addressing funda-
mental questionsregarding the management of local -
ized prostate cancer.

Therandomized phase i Intergroup study PR.11
led by ncic cTe is asking the single most important
question regarding the management of favourable-risk
prostate cancer: |s active surveillance with aradical
intervention based on signs of disease progression as
good asradical intervention at diagnosis? Theresults
of this study, whether positive or negative, have the
potential to define the management of low-risk pros-
tate cancer globally and to clarify therole of psa dou-
bling timein decision-making.

The hypothesis being tested in PR.12 is whether
the addition of docetaxel to standard treatment with
androgen suppression combined with radiotherapy im-
proves outcomein ahigh-risk prostate cancer popul a-
tion. Thisstudy buildson preclinical datademonstrating
theinteraction between taxanes, androgen suppression,
and devel opment of androgen resi stance, and also the
extensiveliterature demonstrating activity of docetaxel
in prostate cancer.

Finally, PR.13isalarge study that seeksto clarify
the roles of post-prostatectomy radiotherapy timing
(adjuvant vs. rel apse) and the optimal duration of hor-
mone therapy (O monthsvs. 6 monthsvs. 24 months)
in patients already treated with prostatectomy.
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