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A randomized controlled trial has started in Japan to evaluate radiotherapy and endocrine therapy
for prostate-specific antigen (PSA) failure after radical prostatectomy. Patients who have PSA
failure after radical prostatectomy for localized prostate cancer (T1-2NOMO) are randomized
into treatment groups of either radiotherapy + endocrine therapy or endocrine therapy alone.
The Urologic Oncology Study Group (UOSG) in the Japan Clinical Oncology Group (JCOG)
composed of 36 specialized institutions will recruit 200 patients. The primary end-point is time
to treatment failure (TTF) of bicalutamide, and secondary end-poinis are TTF of protocol
treatment, progression-free survival, overall survival, adverse events and quality of life (QOL).
The Clinical Trial Review Committee of the JCOG approved the protocol on April 13,2004, and the
study was activated on May 17, 2004.

Key words: prostate cancer — prostatectomy — PSA failure — endocrine therapy — radiation

PROTOCOL DIGEST OF THE JCOG 0401 PURPOSE

The purpose of the trial was to evaluate radiotherapy *
endocrine therapy in comparison with endocrine therapy alone
In spite of improvements in both the detection of early prostate for PSA failure after radical prostatectomy.

cancer and surgical techniques, ~35% of men develop

prostate-specific antigen (PSA) failure after radical prostatec-  STUpY SETTING

tomy (1). Most of the recurrences after radical prostatectomy
are detected only by a rise in the PSA level (2). Those who
have local recurtence may benefit from radiation therapy,
whereas those who have metastatic disease may benefit
from systemic treatment, the most common of which is andro- RESOURCES

gen deprivation (2). As computed tomography' (CT) scans or e study was supported by Health Sciences Research Grants
bone scans usually cannot detect the recurrent sites, a standard ¢ Cinical Research for Evidenced Based Medicine and
has not yet been established for the treatment of PSA failure  5,-vc in_Aid for Cancer Research (14S-4), from the Ministry
after prostatectomy. of Health, Labor and Welfare, Japan.

TRIAL BACKGROUNDS

The study was a multi-institutional (36 specialized centers),
randomized controlled trial.

For reprints and all correspondence: Seiji Naito, Department of END-POINTS

Urology, Graduate School of Medical Science, Kyushu University, . o

3-1-1%\)';aidashi, Higashi-ku, Fukuoka 812-8582, Jy;;an_ Y In general, overall survival (OS) is supposed to be the best
E-mail: naito@uro.med.kyushu-u.ac.jp primary end-point to compare the clinical advantage in
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randomized trials. However, the 10 year overall survival rate is
expected to be >80% in this study, therefore OS will not be a
good candidate for the primary end-point. The clinical pro-
gression-free survival is also not adequate as the primary end-
point for the same reason. Regarding ‘PSA failure’, it may be a
potential candidate for the primary end-point, but PSA failure
will occur at least three times more frequently in the experi-
mental arm, which causes confusion in evaluation. Therefore,
the adequate primary end-point would be time to treatment
failure (TTF) of luteinizing hormone-releasing hormone
(LH-RH) analog as a hormone-refractory state of prostate
" cancer. As the TTF of bicalutamide can be evaluated more
quickly than that of LH-RH analog and thus should be its good
surrogate end-point, the TTF of bicalutamide is selected as a
primary end-point in this study. In summary, the primary end-
point is the TTF of bicalutamide, and secondary end-points are
TTF of protocol treatment, clinical progression-free survival,
0S, adverse events and patient-reported quality of life (QOL).

ELIGIBILITY CRITERIA

Tumors are staged according to the General Rule for Clinical
and Pathological Studies on Prostate Cancer (Japanese
Urological Association, The Japénese Society of Pathology),
which is ‘the 1997 revision of the TNM Classification of
Malignant Tumours by the International Union Against Cancer
(UICC) (3).

INCLUSION CRITERIA

(i) A diagnosis of localized prostate cancer (clinical stage
T1-2NOMO) which was treated by radical prostatectomy;
(i) pathological stage: pT0/2/3 and pNO/x; (iii) the serum
level of PSA once it has reached <0.1 ng/ml after radical
prostatectomy and then increased to >0.4 ng/ml; (iv) a
serum level of PSA <1.0 ng/ml at study entry; (v) no
clinical recurrence based on abdominal and pelvic CT, and
a bone scan; (vi) no history of chemotherapy, radiation
therapy or endocrine therapy for any cancer; (vii) age
>20 and <79 years; (viii) an Eastern Cooperative Oncology
Group (ECOG) performance status of 0 or 1; (ix) no blood
transfusion within 28 days of entry; (x) sufficient organ
function within 28 days of entry; and (xi) written informed
consent.

EXCLUSION CRITERIA

(i) Synchronous or metachronous (within 5 years) malignancy
other than carcinoma in situ; (ii) mental disease or mental
symptoms which would affect the participant’s decision to
participate; (iii) continuous medication of steroids (exclude
external use of steroids for skin); (iv) ischemic heart disease
or arrhythmia which needs medical treatment; (v) poorly
controlled hypertension; (vi) poorly controlled diabetes
mellitus; (vil) history of cerebral infarction or myocardial
infarction within 6 months; (viii) liver cirrhosis; and
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(ix) interstitial pneumonia which requires ventilation assist-
ance, oxygen inhalation, steroids or diuretic medicine.

RANDOMIZATION

Using telephone or fax contact with the JCOG Data Center
after confirmation of the above criteria, patients are rando-
mized by the minimization method of balancing the groups
according to the Gleason score of the radical prostatec-
tomy specimen, period from operation to PSA failure, and
institution.

TREATMENT METHODS

Endocrine therapy alone group (standard arm). The protocol
treatment includes the bicalutamide medication (80 mg/day).
After TTF of bicalutamide, it is followed by LH-RH analog
(leuprorelin acetate 3.75 mg/4 weeks or 11.25 mg/12 weeks,
goserelin acetate 3.6 mg/4 weeks or 10.8 mg/12 weeks).

Radiotherapy + endocrine therapy group (experimental arm).
The total dose of -64.8 Gy/36 Fr (50 days) external beam
irradiation is delivered to the prostatic bed. If the patient
has no treatment failure, no additional therapy will be
given. In case of treatment failure of radiation therapy,
bicalutamide medication will be started in the same way as
in the standard arm. After the treatment failure of bicalutamide,
a LH-RH analog is given to the patients as in the case of
endocrine therapy alone.

DEFINITION OF TREATMENT FAILURE

(i) PSA increase beyond 0.4 ng/ml if previous value is
<0.4 ng/ml
(ii) Any PSA increase if previous value is <0.4 ng/ml
(iii) Clinical progression or clinical recurrence
(iv) Adverse event
(v) Patient refusal to continue treatment
(vi) Any cause of death
(vii) Poor compliance (less than two-thirds of planned dose)
of oral bicalutamide at two consecutive visits (only for
bicalutamide treatment failure)

FoLLow-Up

All patients are followed-up by their urologist at least every
3 months for more than 5 years. Blood tests including PSA
and urinalysis are performed during the follow-up interval.
Abdominal and pelvic CT, chest X-ray and bone scan are
carried out every 12 months. The symptoms and adverse events
are surveyed at each visit.

STUDY DESIGN AND STATISTICAL METHODS

This trial is designed to evaluate the superiority of
radiotherapy * endocrine therapy to endocrine therapy alone
in terms of the TTF. Almost half of the patients can be cured
by radiation therapy alone (4-6), therefore, these patients are
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expected to have a greatly prolonged TTF after radiation
(radiation responder). In contrast, the other half of the patients
irradiated are expected to have a treatment failure of radiation
therapy (non-responder) and they will have a TTF not signifi-
cantly shorter than that of those on bicalutamide therapy. In the
standard arm, there have been no published data concerning the
TTE of bicalutamide for PSA failure after radical prostatec-
tomy. Therefore, we assumed the TTF of bicalutamide therapy
in this study to be 4-5 years, based on the report in which the
median TTF of bicalutamide therapy for localized prostate
cancer was 63.5 months (7). The median TTF in the experi-
mental arm can be calculated on the assumption that the TTF in
a radiation responder (50% of the experimental arm) is pro-
longed three times more than in the non-radiation responders
(50% of the experimental arm). Therefore, the median TTF in
the experimental arm will be 6.6 years (4.0 years in non-
responders and 12.0 years in responders) and 8.3 years
(5.0 years in non-responders and 15.0 years in responders).
We calculated sample sizes based on Shoenfeld and Richter’s
methods (8) with 5 year follow-up after 4 years of accrual. If the
TTF in the standard arm is 4.0 years, the detectable difference
in TTF and sample size per arm will be 2.6 years and 83 cases,
respectively. If TTF in the standard arm is 5.0 years, the
detectable difference in TTF and sample size per arm will
be 3.3 years and 93 cases, respectively. This will provide
an 80% power to detect the difference between the assumed
TTF in the experimental arm and the TTF in the standard arm
(non-responder in the experimental arm compatible) at a 5%
one-sided alpha level. Based on these data, the planned sample
size is 100 cases in one arm.

QOL

All the patients are enrolled prospectively in a QOL survey
using a validated assessment tool and are evaluated before the
treatment and 1-year after the treatment. The health-related
QOL is assessed using the Japanese version of the RAND
Health-Item Short Form 36 (SF-36) version 2.0 (9), and
cause-specific QOL is analyzed by the UCLA Prostate Cancer
Index which was established by Litwin et al. (10). The
Japanese version of SF-36 and that of UCLA PCI were
assessed as described previously (11-13).

INTERIM ANALYSIS AND MONITORING

An interim analysis is planned to be performed once, taking
into account multiplicity using the Lan and DeMets approach.
The Data and Safety Monitoring Committee (DSMC) of the
JCOG independently reviews the interim analysis report, and
an early termination of the trial may be considered at that stage.
In-house interim monitoring is performed by the Data Center
to ensure data submission, patient eligibility, protocol compli-
ance, safety and on-schedule study progregs. The monitoring
reports are submitted to and reviewed by the UOSG and the
DSMC every 6 months.
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A radical prostatectomy has been established as one of the standard management options for
localized prostate cancer. However, a substantial proportion of patients who undergo a radical
prostatectomy develop prostate-specific antigen (PSA) recurrence which is commonly defined as
a PSA cut-off point value of 0.2 ng/mi. Although the management of PSA recurrence after radical
prostatectomy may depend on the site of recurrence, it is quite difficult to identify the recurrent
lesion accurately based on the currently available imaging technology. Patients who have surgical
margin involvement or a Gleason score <7 based on the radical prostatectomy specimens, who
do not have nodal or seminal vesicle involvement, and who develop a PSA recurrence >1-2 years
after surgery with a doubling time of >1 year, and whose pre-treatment PSA is <1.0-1.5 ng/ml are
considered to benefit from local treatment with at least 64 Gy of salvage radiotherapy. Patients
with different characteristics are considered to have distant metastases or both local lesions and
distant metastases, and thus may be candidates for hormonal manipulation rather than radio-
therapy. Since local recurrent lesions are considered to be quite small at the early stage of PSA
recurrence, hormonal manipulation may be sufficient to prevent disease progression instead
of radiotherapy. However, the optimal type and timing of hormonal manipulation remain to be
elucigated. As a result, no consensus regarding the treatment for PSA recurrence after radical
prostatectomy has yet been reached.
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INTRODUCTION

A radical prostatectomy has been established as the primary

prostatectomy may be due to a local recurrence in the prostatic
_bed, occult distant metastases or a combination of both. Unfor-

. tunately, however, it is quite difficult to identify recurrent lesi-
t of localized prostate can-

curative procedure for the treatmen >
cer. However, despite a marked dOW"‘W_ard stage shift due_ to
widespread serum prostate-specific antigen (PSA) screening
and improvement in surgical techniques approximately one-
third of all patients still demonstrate d1sea§e recurrence at:“ter
surgery (1-8). For the majority of these patients, the first sign
of recurrent disease is a rising PSA level without either clinical
or radiographic evidence of disease—the so-called ‘PSA recur-
rence’ or ‘biochemical failure’, Rising PSA levels after radical
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ons accurately at an early stage of PSA recurrence. Local
recurrence may be cured using salvage external-beam radio-
therapy, whereas distant metastases cannot be cured with such
local radiotherapy and such cases are instead indicated
for systemic hormonal therapy. At present, there have been
few studies comparing the outcomes of radiotherapy and endo-
crine therapy for PSA recurrence, and no consensus regarding
the optimal treatment for PSA recurrence has yet been reached.
The majority of patients with PSA recurrence after radical
prostatectomy tend to be relatively young and healthy. There-
fore, the treatment for PSA recurrence should aim not only to
improve survival but also to preserve the quality of life. This
review article discusses the evaluation and management of
PSA recurrence after radical prostatectomy.
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DEFINITION OF PSA RECURRENCE AFTER
RADICAL PROSTATECTOMY

Since serum PSA is produced almost exclusively by prostatic
epithelial cells and its half-life is 3.15 days (9), it should decline
t0 0.78% of the original value by seven half-lives, and therefore
it usually reaches an undetectable level within 21-30 days after
radical prostatectomy (10,11). As a result, persistently detec-
table or subsequent rising serum PSA levels after radical pro-
statectomy indicate either residual prostate cancer or recurrence.

In order to standardize the definition of PSA recurrence
after radical prostatectomy, various PSA cut-off points, such
as >0.1 ng/ml (12), >0.2 ng/ml (8,13,14), >0.4 ng/ml (15,16)
and >0.5 ng/ml (17) have been investigated. Amling et al. (16)
suggested that a PSA level of =0.4 ng/ml may be the most
appropriate cut-off point to use since a significant number
of patients with lower PSA did not have a subsequent PSA
progression. Freedland et al. (18) reported the 1 and 3 year risk
of additional PSA progression in patients with a post-operative
PSA value >0.2 ng/ml to be 86 and 100%, respectively, and
concluded that a PSA value >0.2 ng/ml is an appropriate cut-
off point to define PSA recurrence after radical prostatectomy.
Pound et al. (8) reported that serum PSA level increases
>0.2 ng/ml demonstrated an exponential growth curve if

observed without any treatment, and he thus defined PSA -

recurrence as a detectable PSA level of at least 0.2 ng/ml.
In patients with pathological stage C prostate cancer and at
least one post-operative serum PSA level of 0.1 ng/mi, Schild
etal. (19) found the subsequent freedom from failure to be 0%
at 23 months in comparison with only 13% in patients with at
least one post-operative PSA level of 0.2 ng/ml. They therefore
concluded that a serum PSA level of 0.2 ng/ml is reflective of
residual prostate cancer. Regarding the European Association
of Urology (EAU) guidelines on prostate cancer, Aus et al.
(20) mentioned that a serum PSA level of >0.2 ng/ml is mostly

associated with residual or recurrent disease. The European
Consensus Group (21) also defined PSA recurrence after rad-
ical prostatectomy as a value of 0.2 ng/ml and one subsequent
rise, and concluded that there is a major risk of progression
when the PSA level reaches 0.4 ng/ml (Table 1).

The PSA recurrence-free survival after radical prostatec-
tomy may be influenced by the timing of PSA determination
as well as the PSA cut-off point. Oh et al. (22) surveyed
the follow-up strategies after radical prostatectomy of 4467
American Urological Association urologists and reported that
1050 (24%) who returned evaluable surveys generally recom-
mended office visits with a digital rectal examination (DRE),
serum PSA and urinalysis approximately 3 or 4 times yearly
during post-operative year 1, gradually tapering off to once or
twice yearly by post-operative years 5-10. According to the
EAU guidelines for the follow-up of prostate cancer after
treatment with curative intent, PSA measurement is recom-
mended to be performed at 3, 6 and 12 months after treatment,
then every 6 months until 3 years, and thereafter annually (20).
Pound et al. (8) reported that in patients with PSA recurrence,
45% developed the condition in the first 2 years after radical
prostatectomy, 76% within the first 5 years, and the remaining
23% >5 years after surgery. This indicates that a prolonged
PSA follow-up is necessary after radical prostatectomy.

The introduction of ultrasensitive PSA assays has now made
it possible to predict PSA recurrence earlier. Doherty et al. (23)
reported that only 3% of patients who achieved an undetectable
(<0.01 ng/ml) PSA nadir had additional PSA recurrence
defined as three consecutive rises in PSA, whereas 76% of
those who did not reach undetectable levels had PSA recur-
rence. Ellis et al. (24) also reported that ultrasensitive PSA
assays could detect PSA recurrence with a significant lead
time (12.7-22.5 months) over conventional assays on condi-
tion that PSA recurrence was defined as >0.008 ng/ml on

Table 1. Principal conclusions of the European Consensus Group on the management of PSA relapse in prostate cancer (21)

1. Total prostate-specific antigen (PSA) is the most widely used detection taol for prostate cancer; in the PSA range 2-6 ng/ml.

2. PSA relapse means treatment failure.
PSA relapse after radical prostatectomy is defined as a value of 0.2 ng/m] and one subsequent rise. There is a major risk of progression when PSA reaches
0.4 ng/ml.

4. The ultrasensitive PSA assay should be used for monitoring patients but not for decision making.

5. Secondary treatment after local failure of surgery should be instigated before PSA levels reach 1.0-1.5 ng/ml.

6. Th(;:. ASTRO definition of PSA failure should be used after radiotherapy. An alternative definition that might be considered is three cumulative rises above
nadir.

7. Treatment of PSA failure after local therapy depends on whether progression is local or distant. This process is best carried out using a continuous assessment
process in the form of a nomogram or artificial neural network.

8. Treatment of distant failure involves hormonal manipulation; the type and timing of therapy are based on physician and patient preference.

9. For treatment of local failure after radical prostatectomy, salvage radiotherapy can be considered with or without hormonal therapy.

10. Treatment of radiotherapy failure will require prostate biopsy, with imaging conducted on patients with a positive biopsy to confirm absence of distant

failure. Local failure should subsequently be treated in well-selected
ultrasound, cryotherapy or external beam radiotherapy.

patients with a choice of salvage radical prostatectomy, high-intensity-focused

11. A PSA level of <0.4 ng/mi after hormonal therapy can be considered an indicator of a positive response. The use of PSA to monitor second- or third-line

interventions is not totally reliable.

12. Remember that treating the patient, and not the PSA, remains the physician’s primary goal.
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