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ABSTRACT

The discovery of androgen deprivation therapy (ADT)
has been one of the most important advances in the
treatment of prostate cancer. Here, the indications for
the use of ADT are reviewed, together with the data
supporting each indication. The settings for ApT use
include cytoreduction; combined ApT and radiother-
apy; pathologic node-positive disease; and recurrent,
metastatic, or progressive prostate cancer.
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1. INTRODUCTION

Prostate cancer (pca) is the most common noncu-
taneous malignancy in men. Many patients will
do well with single-modality treatment, including
radical prostatectomy, external-beam radiotherapy
(rT), and brachytherapy. However, for locally ad-
vanced disease, multimodality therapy—including
androgen derivation therapy (ADpT)—is required to
improve outcomes.

Different types of ApT can be used. Luteinizing-
hormone releasing-hormone agonists (LHRHas) are the
agents most commonly used. Although orchiectomy
is a cost-effective method of long-term androgen
deprivation, it is rarely used '. The LurH antagonist
degarelix has shown equivalency to LHRHa in a large
randomized study ? and has received a Health Canada
“no objection” letter. Combined androgen blockade
(caB) is the combination of a LHRHa and an anti-
androgen. In the present review, “use of ADT” refers
to the use of a LHrHa with or without a nonsteroidal
anti-androgen (NsaA). Patient risk groups are classi-
fied per D’ Amico et al. 3.

Here, we review the current indications for ADT
in the treatment of pca (Table 1). The role of ADT in
cytoreduction is discussed first. The evidence for

combined ADT and RT in the radical and postoperative
settings and for ADT in pathologically lymph-node
positive patients is then reviewed. Finally, the use
of ADT to treat locally recurrent, progressive, and
metastatic pca is discussed.

2. DISCUSSION
2.1 Cytoreduction

Brachytherapy, either alone or in combination with RT,
is a standard treatment option for men with low-risk
pca. The use of brachytherapy is related to prostate
size. The American Brachytherapy Society has sug-
gested that a prostate larger than 60 mL is a relative
contraindication to interstitial brachytherapy because
of the technical difficulties related to interference
from the pubic arch bone and to the increased number
of seeds 4, although the more important criteria clini-
cally is the shape of the axial prostate in relation to
the ischial tuberosity arch when the patient is in the
treatment position. Androgen deprivation therapy for
3—6 months can be used to cytoreduce the prostate to
allow for an adequate implant.

After 3 months of LHRHa with or without a NsSAA,
prostate volume decreases by between 23% and
48% 3~7. Although most shrinkage occurs in the first
3 months, continued ADT can result in additional cy-
toreduction until 9 months 8. The Crook et al. article
on 3 months versus 8 months of neoadjuvant ADT
showed that, compared with duration of apt, dif-
ferences between patients were a greater predictor
of prostate-specific androgen (psa) response °. That
hypothesis remains untested, but a corollary that may
reasonably follow is that some patients may cytore-
duce faster than others, and a reasonable approach
may be to monitor psa closely and to redo the arch
study when the patient’s psa first reaches undetectable
levels. This way, some men may be spared a longer
course of ADT than is necessary. Another, less common
option is the combination of a Sa-reductase inhibitor
(5ar1) and nNsaA to avoid the side effects of LHRHa. In
one study, that combination reduced prostate volume
by 34% 10,
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TABLE 1

QUON and LOBLAW

Summary of treatment recommendations

Clinical setting

Recommendation

Cytoreduction

Intermediate-risk disecase

High-risk disease

Postoperative patient

Lymph-node-positive disease

Metastatic, recurrent, or progressive disease

Luteinizing-hormone releasing hormone agonist (LHRHa) or combined androgen blockade (cAB)
for 3—6 months.

Uncertain benefit for short-term androgen derivation therapy (apT) when dose-escalated
(>70 Gy) radiotherapy (rT) is being delivered, but ApT can be considered. If lower doses (<70 Gy)
of rT are being used, then short-term ApT should be added.

Combined rt and long-term ADT. The use of ApT without rT should be avoided.
Combined adjuvant or salvage rT with long-term ADT can be considered.
Optimal treatment remains controversial, with conflicting randomized evidence.

Any of LHRHa or orchiectomy, nonsteroidal anti-androgen monotherapy, or cAB can be considered.
Timing of apt for asymptomatic patients is unclear, and prognostic factors including doubling
time for prostate-specific antigen (PsA), PsA response to ADT, Gleason score, and age can be used in

decision-making.

For low-risk patients who do not tolerate LHRHa or
NSAA, an alternative is to use a 5AR1 alone. However,
the selected agent must be administered longer, and
the cytoreduction is less than that achieved with LHRHa.
In a randomized controlled trial (rRcT) of patients with
benign prostatic hypertrophy, finasteride for 1 year re-
duced prostate volume by 17% !'. However, given the
lack of anti-neoplastic activity with a 5ar1 as compared
with a LHRHa, patients should be monitored on an active
surveillance protocol '2 until definitively treated.

Neoadjuvant ADT can also be used for cytoreduc-
tion before external-beam RT to improve the geometry
of the prostate in relation to adjacent organs at risk
and to lower the dose to rectum, bladder, and small
bowel 13-4, However, with the advanced rT techniques
currently available, the theoretical benefit of such
a strategy is diminished, and the question remains
untested to date.

2.2 ADT and RT

Given the excellent results with single-modality
treatment for low-risk pca, ADT has no role in the
primary treatment of low-risk patients outside of the
cytoreduction already discussed. For intermediate-
risk patients, there is some evidence to support
the short-duration use of ApT. Finally, in high-risk
patients, a number of rRcTs support long-term ADT
combined with RT.

2.2.1 Intermediate-Risk Patients
To date, most trials examining the use of AbT and RT
have focused on high-risk patients. As a result, the
evidence supporting ADT in the treatment of interme-
diate-risk pca is more limited, and where benefit was
shown, the doses of RT were low by contemporaneous
standards (total effective dose: <70 Gy delivered in
2-Gy daily fractions).

A study from Harvard randomized 206 patients
with T1b—T2b disease and psa 10—40 ng/mL or a

Gleason score of 7 or higher to 70 Gy RT alone or in
combination with 6 months of ADT starting 2 months
before rT 1°. After 4.5 years’ median follow-up, the
addition of ADT was associated with statistically sig-
nificant improvements in overall survival [os (5-year:
88% vs. 78%; p = 0.04)], cancer-specific survival
(css), and survival free of salvage ApT. Most patients
in the trial were at intermediate risk, but a small
proportion of patients were at high risk (15% had
Gleason scores of 8-10; 12% had prsa levels of more
than 20 ng/mL).

The results from the Radiation Therapy Oncol-
ogy Group (RTOG) trial 94-08 were recently presented
in abstract form '°. That trial randomized patients
with T1b—T2b disease and a psa level of 20 ng/mL
or less to 66.6 Gy alone or with 4 months of ApT
starting 2 months before rT. Pelvic lymph nodes
received 46.8 Gy. The 2028 patients enrolled had
a median follow-up of 8.3 years. Short-term ADT
improved os at 12 years to 51% (RT+ADT) from 46%
(rT alone; p = 0.03).

In a Canadian study by Crook et al. °, 378 men
were randomized to either 3 months or 8 months of
caB before 66 Gy external-beam RrT. Intermediate-risk
patients accounted for 43% of the study population.
No differences were observed in the failure rates (bio-
chemical, local, or distant) for the overall population,
but in subgroup analyses, a nonsignificant trend to
improved disease-free survival (DFs) favouring longer
ADT was noted in high-risk patients.

The Trans-Tasman Radiation Oncology Group
(TROG) conducted a 3-arm study that randomized
patients with locally advanced pca to 66 Gy RrT alone,
to rT with 3 months of ADT, or to RT with 6 months
of apt 7. Distinct from the Canadian study, the TROG
trial had a much lower proportion of intermediate-
risk patients (16%) and many more high-risk patients
(84%). Compared with no apT, ApT for 6 months
resulted in improved 5-year local, distant, bio-
chemical failure-free, and pca—specific survival; DFs;
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and freedom from salvage treatment. Longer ADT
(6 months vs. 3 months) resulted in improved distant
failure and freedom from salvage treatment, and also
a trend toward better pca—specific survival.

The foregoing studies suggest an overall and can-
cer-specific survival benefit for short-term AbT when
combined with conventional-dose rT (66—70 Gy) for
the treatment of intermediate-risk disease. However,
it is unclear if that benefit persists in the current era
of dose-escalated (>70 Gy) rT, which has been shown
to improve biochemical prs in multiple randomized
studies without apt 820,

2.2.2 High-Risk Patients

Multiple rcTs have established a role for combined
ADT and RT in the treatment of high-risk pca. The
RTOG 8531 trial compared rRT combined with either
immediate (adjuvant) ApT or delayed ADT at progres-
sion?! in patients with clinical T3 or N1 disease. The
RT consisted of pelvic RT with a boost to the prostate
to 65—70 Gy. At 10 years, adjuvant ApT improved oS
(49% vs. 39%, p = 0.002), which was preferentially
seen in patients with Gleason scores of 7—10. Ad-
juvant ApT also improved cancer-specific mortality,
local failure, and distant metastases. The rToG 8610
trial treated patients having bulky T2—T4 disease with
RT or RT and 4 months of neoadjuvant and concurrent
ADT 22. The rt dose, fractionation, and volume were
the same as in rRToG 8531. Addition of ADT was as-
sociated with statistically significant improvements
in cause-specific mortality, biochemical prs, distant
metastases, and local control. No os benefit was seen
in the overall population; but in subgroup analyses,
an os benefit was found for Gleason 2—6 tumours.
Taking those trials together, it would appear that
high-grade disease benefits from long-term ApT and
that bulky lower-grade disease may benefit from
short-term ADT.

The European Organisation for Research and
Treatment of Cancer (EorTc) also conducted a study
comparing RT alone with rRT and 3 years of ADT in pa-
tients with T1-T2 World Health Organization grade 3
or T3—T4 NO-NI1 MO tumours. After a median of
66 months of follow-up, 5-year os was 62% in the
rT-alone arm and 78% in the combined-treatment arm
(» = 0.0002) 23.

The optimal duration of ADT was investigated in
two trials. In rRTOoG 9202, patients were randomized
to 4 or 28 months of ADT, both beginning 2 months
before rt ?4. Patients had T2c—T4 disease and psa
below 150 ng/mL; they underwent pelvic Rt with a
prostate boost to 65—-70 Gy. Long-term ADT signifi-
cantly improved all outcomes (css, DFs, biochemical
failure, distant metastases, local control) except os.
However, subgroup analyses found that patients with
Gleason scores of 8—10 experienced an os benefit with
28 months ADT (5-year os: 81% vs. 71%; p = 0.044).

The EorTC also conducted a non-inferiority study
for patients with either T1c—T2b and pathologic

N1-N2, or T2¢—T4 and clinical NO—N2 disease 2°.
Patients were randomized to 6 or 36 months of ADT,
beginning on the first day of rT. Pelvic rRT with a
prostate boost to 70 Gy was used. Compared with
short-term ApT, long-term administration resulted in
a lower 5-year overall mortality (15.2% vs. 19.0%,
p =0.65 for non-inferiority) and also lower prostate-
specific mortality (3.2% vs. 4.7%, p = 0.0002).

The rTOG 9413 trial addressed the optimal timing
of ADT relative to Rt 2°. This 4-arm trial compared
whole-pelvis with prostate-only rT and neoadjuvant—
concurrent with adjuvant apT. For all groups, the
ADT duration was 4 months. Patients were required
to have an estimated risk of lymph node involve-
ment of more than 15% 2. If given, whole-pelvis rT
reached 50.4 Gy, and the prostate received 70.2 Gy.
The authors observed no significant difference in
progression-free survival (PFs) between neoadjuvant
and adjuvant ApT. However, the interactions between
RT field size and timing of ADT are complex. In subset
analyses of patients receiving whole-pelvis RrT, there
was an unexpected finding: as compared with patients
receiving adjuvant ApT, those receiving neoadjuvant
ADT experienced improved os (p = 0.019) and prs
(p = 0.022). The same result was not found for pa-
tients receiving prostate-only RT. Also, because the
trial used only 4 months of ADT, it is unclear whether
long-term ApT for high-risk patients would show the
same interaction.

2.2.3 ADT Alone for High-Risk Patients

The importance of rRT in the management of locally
advanced high-risk pca was demonstrated in a ran-
domized trial reported by Widmark et al. >® that com-
pared ApT alone with combined ApTt and rT. The ADT
consisted of 3 months of caB, followed by continuous
flutamide until progression or death. After a median of
7.6 years’ follow-up, the addition of RT to ADT resulted
in an improved 10-year overall mortality of 29.6%
compared with 39.4% in the apTt-alone group (p =
0.004). The 10-year cancer-specific mortality was also
lower in the combined RT and ADT arm: 11.9% versus
23.9% (p < 0.001). Side effects with the addition of
RT were acceptable compared with those seen with
ADT alone. Based on this study, patients with locally
advanced prca should receive combined RT and ADT,
and the use of ApT alone should be avoided.

2.2.4 Postoperative Patients
Currently, no published rcT has compared rRt alone
with RT and ADT in the postoperative setting. However,
combined therapy is important, given the publication
of two rcTs demonstrating improved biochemical
prs 2230 and os 2 with adjuvant rt (as compared with
observation) after radical prostatectomy in patients
with pathologic T3 or margin-positive disease.

In the salvage setting for patients with rising psa
after radical prostatectomy, two trials are of interest.
The rTOG 9601 trial comparing salvage rT with or

CURRENT ONCOLOGY—VoLumE 17, SUPPLEMENT 2



QUON and LOBLAW

without 2 years of bicalutamide 150 mg for patients
with psa relapse after radical prostatectomy has been
completed, and results are pending. The currently
open RTOG 0534 trial is a 3-arm trial comparing sal-
vage RT alone with 4—6 months of ApT and with ApT
plus pelvic nodal rt. In addition, the U.K. Medical
Research Council and National Cancer Institute of
Canada rapicaLs (Radiotherapy and Androgen De-
privation in Combination After Local Surgery) trial
continues to accrue patients in whom postoperative
RT is indicated. Participants are randomized to early
or delayed rt and also to 0, 6, or 24 months of ApT
with LHRHa.

Phase 11 data in the adjuvant (undetectable psa)
and salvage (rising PsA) settings have shown that the
combination of postoperative RT and 2 years of ADT
is well tolerated, with encouraging rates of prs and
0s31:32_ For patients with rising psa, salvage RT to 60—
66 Gy and ADT resulted in a 7-year freedom from psa
relapse rate of 78.6% and an os 0£93.2% 3!. Although
those results compare favourably with the results
from a multi-institutional postoperative salvage RT
series with a 6-year bprs of 32% 33, the patients in the
former cohort were censored at biochemical failure,
and thus the rates of castrate-resistant disease or of os
after initiation of ADT are unknown. For patients with
undetectable postoperative psa, but with pathologic
T3 or margin-positive disease, RT to 60—66 Gy and
ADT resulted in a 7-year psa relapse—free rate of 97.6%
and an os of 93.1% 32,

2.3 Pathologic Lymph-Node-Positive PCa

Two trials that looked at the benefit of early ADT in pa-
tients with pathologic lymph-node-positive pca have
produced conflicting results. The Eastern Cooperative
Oncology Group (EcoG) found that, as compared with
deferred treatment, immediate ADT improved os, Css,
and prs 34, After a median follow-up of 11.9 years,
overall mortality rates were 36%and 55% in the early
and deferred ADT arms respectively [hazard ratio (HR):
1.84; p = 0.04]. Prostate cancer—specific deaths were
also lower in the early ApT group: 15% versus 49%
(HR: 4.09; p = 0.0004).

In contrast, the EorRTC also conducted a study
comparing early and deferred ApT in pathologic node-
positive disease >°. The main difference from the EcoG
study was that radical prostatectomy was not com-
pleted. After a median follow-up of 8.7 years, no dif-
ference in os was observed [HR: 1.23; 95% confidence
interval (cr): 0.88 to 1.71]. Prostate cancer—specific
death rates were not statistically significantly different
in the two arms (46.2% for early apt vs. 47.0% for
deferred ApT, p value not reported).

It has been hypothesized that the difference in
results between the two trials is attributable to the
completion of radical prostatectomy in the ECoG
trial 3. That hypothesis would need to be confirmed
in a RcT. However, such a trial will be unlikely given

the poor accrual and premature closure of both stud-
ies and the rarity of pathologic lymph node positive
disease in this era of PsA screening.

2.4 Metastatic, Recurrent, or Progressive PCa

A systematic literature review and guidelines from the
American Society of Clinical Oncology regarding the
initial hormonal management of androgen-sensitive
metastatic, recurrent, or progressive pca (Loblaw et
al. 3%) has been published. Readers are referred to that
publication for a detailed analysis.

The standard initial treatment options for these
patients consist of either bilateral orchiectomy or
LHRHa. Monotherapy with NSAA may be considered as
an alternative, but a systematic review of the literature
and meta-analysis 37 found a trend toward worse os
with NsaA than with orchiectomy (Hr: 1.2158; 95% cr1:
0.988 to 1.496). Steroidal anti-androgen monotherapy
should not be offered because, in a RcT in which it
was compared with goserelin 3%, it resulted in a worse
time to progression.

The evidence concerning the additional benefit
of caB as compared with castration alone is conflict-
ing. Three meta-analyses 3! have indicated that
cAB may modestly improve survival. In the largest
systematic review, which included a meta-analysis of
individual patient data, the Prostate Cancer Trialists
Collaborative Group (pctcG) found that caB using
NsAA (flutamide or nilutamide) reduced mortality
to 72.4% from 75.3% with castration alone (p <
0.005) #I. That evidence for benefit is balanced by
a systematic review that found that, compared with
castration alone, caB was associated with increased
risk of diarrhea (10% vs. 2%), gastrointestinal pain
(7% vs. 2%), and nonspecific ophthalmologic events
(29% vs. 5%)4°. An update from a RCT comparing CAB
plus bicalutamide with LHrRHa alone found that, after a
median of 5.2 year of follow-up, caB was associated
with improved os (aR: 0.78; 95% c1: 0.60 t0 0.99; p =
0.0498) 2. However, there was no difference in css
between the groups. It should be noted that studies
using bicalutamide were not included in the pcTcG
meta-analysis because none had been published at
that time. Bicalutamide also has a better toxicity
profile than the alternative nsaa 4344, and it has little
additional toxicity compared with LHRHa alone %°.
Given the potential survival benefit with nsaa and
the lower toxicity profile of bicalutamide, patients
should be advised about caB using this agent and
counselled accordingly.

Early-versus-deferred ApT continues to be
investigated. For patients who are symptomatic
from pca, ApT should be initiated. However, for
asymptomatic patients, the timing ADT initiation is
unclear. In asymptomatic patients who have a rising
PsA as the only manifestation of disease after radical
treatment (radiation or surgery) and who also have
non-castrate levels of testosterone, no published
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RCT is available to guide therapy. The ELaaT (Early
versus Late Androgen Ablation Therapy) trial by
the Ontario Clinical Oncology Group and the ToaD
(Timing of Androgen Deprivation) trial by the TROG
are both currently enrolling patients and are designed
to answer that question.

Five rcTs have been published 400 relating to
patients who have not undergone radical treatment
to the prostate, who have non-castrate levels of tes-
tosterone, and who have metastases detectable on
imaging (patients with pathologically involved lymph
nodes are also considered to be in this detectable
metastases group—see the discussion at “Pathologic
Lymph-Node-Positive pca,” earlier). Results from
those trials are conflicting. Combining the random-
ized data for the asymptomatic clinical states being
addressed, early ApT was found to be associated
with a modest reduction (17%) in relative risk for
pca—specific mortality, a moderate increase (15%)
in relative risk for non-pca-specific mortality, and
no os advantage 3° compared with deferred ApT at
the time of symptom onset. In the authors’ practice,
ADT is initiated based on prognostic factors includ-
ing psA doubling time, PsA response to ApT, Gleason
score, and age.

3. SUMMARY

The discovery of ApT has been one of the most im-
portant advances in the treatment of pca. Although
significant progress has been made in optimizing ADT
use, many questions remain, and clinical trials should
be considered, if available. Paramount to ADT use is
a detailed discussion of the potential harms of treat-
ment, which are covered in a separate section of this
supplement. Only through a careful consideration of
the benefits and risks of ApT will the best outcomes
be realized for pca patients.
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