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ABSTRACT

Interest has been increasing in the use of androgen
deprivation therapy (apT) combined with radiation
therapy (rT) in the management of localized prostate
cancer. Preclinical studies have provided some ratio-
nale for the use of this combination. In patients with
high-risk disease, the benefit of a combined approach,
with the addition of adjuvant hormonal therapy, is
supported by results of randomized trials. In contrast,
for patients with low-risk disease, there is no obvi-
ous therapeutic advantage except for cytoreduction.
The usefulness of short-term hormonal therapy in
association with rt for intermediate-risk patients is
still debatable, particularly in the context of dose-
escalated rT. The optimal timing and duration of ADT,
in the neoadjuvant and adjuvant settings alike, are still
under investigation. In view of the potential side ef-
fects with ApT, further studies are being performed to
better identify subsets of patients who will definitely
benefit from this therapy in combination with rt.

KEY WORDS

Prostate cancer, radiotherapy, hormonal therapy, an-
drogen deprivation therapy, combined treatment

1. INTRODUCTION

Although the worldwide incidence rates of prostate
cancer (pca) vary greatly, in Western countries, where
screening programs are more developed, pca remains
one of the most frequent cancers and a leading cause
of cancer death !. The current main treatment modali-
ties for localized pca are radical prostatectomy, radia-
tion therapy (rRT) with or without androgen deprivation
therapy (ADT), and active surveillance.

For nearly a century, rT alone has been used in
the curative treatment of localized pca 2; however,
approximately one third of patients with localized
disease will present with treatment failure within
5 years of treatment >*. These failures are probably
related not only to known predictive factors such as
prostate-specific antigen (psaA), Gleason score (Gs),

and T stage, but also to factors associated with intrin-
sic tumour radioresistance or micrometastatic disease
at diagnosis (or both) >~7. Possible alternatives to
improve RT results include higher doses of irradiation
and agents that optimize the radiation effect.

After a study published by Huggins and Hodges 8
in 1941 demonstrated the androgen dependence of
prostatic cells, the use of hormonal therapy (HT) was
widely explored in the management of pca, and since
the mid-1970s, pharmacologic castration has been
used as an alternative to surgical castration. Revers-
ibility to a normally functioning hypothalamic—
pituitary—testicular axis and the absence of possible
psychological effects related to orchiectomy have
popularized the use of pharmacologic therapy. In the
early years, estrogen in the form of diethylstilbestrol
(pEs) was used successfully for androgen suppres-
sion °. However, the use of peEs has been almost
abandoned in the management of pca because of
its significant thromboembolic and cardiovascular
toxicity %!, Currently, various classes of drugs
are available in the market, including luteinizing
hormone—releasing hormone (LHRH) agonists (the
most commonly used agents), LHRH antagonists, and
anti-androgens.

For metastatic disease, the usefulness of ADT is
supported by randomized trials, and it is the main-
stay of treatment '>!3. In an attempt to improve
results for localized prca, the use of ADT with RT has
been studied for several decades '4. In the present
article, we critically review the results of randomized
trials of RT combined with ADT for the treatment of
localized pca.

2. MATERIALS AND METHODS

Data for the present study were identified by a
structured MEDLINE search to November 1, 2009.
The search combined the terms “prostate cancer,”
“hormones,” “androgen deprivation,” “randomized
trial,” “phase 3,” and ‘“‘radiotherapy.” Only publica-
tions in English were considered. All randomized
trials comparing the combined use of a LHRH agonist
and external-beam rRT for nonmetastatic localized
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pca (experimental arm) with rT alone (standard arm)
were included and reviewed. Trials using hormonal
therapy with brachytherapy, either alone or in combi-
nation with external-beam rt, were excluded. Trials
that included surgical castration or estrogen therapy
as options for hormonal suppression were similarly
excluded. Abstracts from meetings were considered
for the analysis.

Twelve randomized studies potentially suitable
for this review were identified in total, but only nine
(grouped as neoadjuvant or adjuvant trials) were
considered directly relevant for a more detailed criti-
cal analysis. Articles were excluded when they were
preliminary reports on acceptability of treatment !>
and when they used bicalutamide or DEs as the ADT
method 14:16:17,

For the purpose of this review, we adopted the
definition of risk stratification set out by the Genito-
Urinary Radiation Oncologists of Canada '8:

* Lowrisk: = T2a, prsa < 10 ng/dL, and gs <7

e Intermediate risk: T2b—T2c, or psa 10—20 ng/
dL,orgs=7

* Highrisk: =T3a, or psa > 20 ng/dL, or gs > 7

3. RESULTS
3.1 Biological Basis for Combined Treatment

The benefits anticipated from the combination of ADT
and Rt are based on several experimental studies.
Zietman et al. 9?9 showed that androgen deprivation
reduces the dose of RT necessary to control 50% of
the tumour (TcD4,). Nude mice bearing Shionogi
adenocarcinoma allograft were treated with radia-
tion with or without orchiectomy at varying times.
It was observed that the combination of rRT and ADT
provided better tumour control and that the timing of
ADT plays an important role in this combined therapy.
Orchiectomy 12 days before (neoadjuvant) radiation
produced a significantly greater decline in the TcD,,
than if performed during or after RT.

Kaminski et al. 2! not only reported increased
overall tumour-cell kill in animal models, but also a
longer doubling time in the surviving pca cells after
neoadjuvant treatment. Rats bearing Dunning rat rca
cell lines were treated with rT and temporary ADT (or-
chiectomy followed by testosterone replacement) at
varying times. As compared with Rt given during or
before the 14 days of ADT, temporary ADT for 14 days
before Rt resulted in a statistically significant length-
ening of tumour growth. This study hypothesized a
protracted effect on tumour growth after neoadjuvant
ADT even after androgen levels are restored.

The effect of hypoxia on pca has been extensively
studied in recent years. Low oxygen levels in pca
tumours are known to be associated with treatment
failure and poor prognosis ?2. Prostate tumours often

have an erratic and inefficient pattern of vasculariza-
tion, which leads to intermittent or chronic hypoxia?3.
Inadequate tissue oxygenation is the prime trigger of
angiogenesis, in which several angiogenic factors,
including vascular endothelial growth factor and its
receptors, are expressed 4. Androgen deprivation
has been shown to downregulate expression of vas-
cular endothelial growth factor, causing apoptosis of
endothelial cells and consequently decreased vascu-
larization. Thus, ADT may have a role in at least a tran-
sient “normalization” of tumour vascularization not
only by reducing leaky immature tumour vessels, but
also by causing the death of perivascular cells and thus
causing decreased interstitial pressure >>27. Measure-
ments of vascular efficiency such as microvascular
density 282° and vascular morphology 3° have been
shown to be promising predictors of clinical outcome.
Doppler ultrasound has demonstrated decreased vas-
cular resistance as result of ApT use 3132, Milosevic et
al. 33 studied 237 pca patients and reported significant
heterogeneity in prostate oxygenation, with median
pO, ranging from 0 mmHg to 75 mmHg. In addi-
tion, they were the first authors to prove clinically
that ADT increases pca oxygenation >4, Thus, although
understanding is far from complete, the effects of ADT
on tissue vascularization and hypoxia seem to make
important contributions to the additive effect seen
with combined treatment.

Systemically, AbT may prevent the dissemina-
tion of micrometastasis because of inhibition of bNaA
synthesis and cell proliferation, and an increased
apoptotic ratio 3. There is also some evidence of a
tumoricidal immune system response triggered by
androgen suppression 3°. Despite many preclinical tri-
als providing a theoretical basis for ADT prescription,
several mechanisms still lack further elucidation.

3.2 Low-Risk Disease

Overall, low-risk patients are characterized by excel-
lent long-term outcomes regardless of treatment op-
tion. According to the capsure (Cancer of the Prostate
Strategic Urologic Research Endeavor) database, the
number of patients with favourable low-risk disease
receiving ADT as primary or neoadjuvant treatment
since the start of the psa era is growing, despite a lack
of prospective randomized data 37.

No randomized trial has yet compared ApT plus
RT with RT alone in patients with low-risk disease. The
Radiation Therapy Oncology Group (RTOG) protocol
94-08 was a randomized trial that assessed whether a
combination of total androgen blockade for 2 months
before and 2 months during definitive rT, as compared
with rT alone, would improve overall survival (0s)
in patients with T1b—T2b disease, psa below 20 ng/
dL, and no involved nodes 38. Although not designed
specifically for low-risk disease, a subgroup analysis
that included 685 patients in the low-risk stratification
(Gs 6 or less, with psa 10 ng/dL or lower, and less than
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T2b) showed no statistically significant difference
between combined therapy and rt alone for os (76%
vs. 73%) or disease-specific survival [Dss (98% vs.
99%)] at 8 years. There was, however, a significant
decline in the biochemical failure rate favouring the
combined treatment arm [20% vs. 30%; hazard ratio
(HR): 1.53; 95% confidence interval (c1): 1.13 to 2.06].
These results are to be viewed with caution and only
as hypothesis-generating, because the trial was not
designed or powered for this stratification group and
also because the dose of rT delivered (66.6 Gy in 37
fractions) is considered below the current recom-
mended standard.

Until results from randomized trials specifically
designed for this group of patients are available,
whether a clinical benefit results from combined
treatment will remain unknown. Currently, rRT alone
should be considered the treatment of choice.

3.3 Intermediate-Risk and High-Risk Disease

Most trials clustered intermediate-risk and high-risk
patients together and did not treat them based on risk
stratification. For the purposes of the present paper,
we treated these groups as one and analyzed the re-
sults based on whether patients received hormonal
therapy in the neoadjuvant or adjuvant setting.

3.3.1 Neoadjuvant Trials

Five randomized trials have directly compared the use
of ADpT before and during rT with rT alone (Table 1).
Not only were these trial conducted in different eras,
they also differed in several other aspects, including
patient selection, scheduling and duration of hormonal
therapy, rT delivery, and definition of endpoints.

Patient Selection and ADT Schedule: RrRTOG 86-10 3940
was the first trial to test the hypothesis that short-
term neoadjuvant AbT combined with RT can improve
treatment outcomes in patients with locally advanced
disease. From 1987 to 1991, 456 patients with bulky
T2-T4 disease (=5x5 cm of palpable tumour) were
randomized to receive either rRT alone or ADT with gos-
erelin and flutamide for 2 months before and 2 months
concomitantly with rt. Patients with involved pelvic
nodes were also eligible. This trial was initiated before
the psaA era, and psA measurements were available for
only 29% of the patients. The median psa for those
patients was 26.3 ng/dL, which denotes the high-risk
population of the study. Additionally, after central pa-
thology review, 66% of the patients were considered
to have a Gleason score of 7 or more.

The Quebec L-101 study #! randomly allocated
161 patients with clinical stage T2—T3 tumours to RT
alone; to 3 months of neoadjuvant treatment before
RT; or to ADT 3 months before, 2 months during, and
5 months after RT. Among those patients, 70% had T2
tumours, and 74.5% had a Gs of 6 or lower. Median
psa ranged from 9 ng/dL to 12 ng/dL, thus conferring

to most of these patients characteristics considerably
less aggressive than are typically seen in other neo-
adjuvant studies.

D’ Amico et al. #>*3 compared 6 months of total
ADT (2 months before, during, and after rT) with rRT
alone. The study enrolled 206 patients with clinical
stage T1b—2b NO MO and at least 1 unfavourable
prognostic factor. Unfavourable prognostic factors
were a psa above 10 ng/dL (maximum: 40 ng/dL),
Gs 7—10, and evidence (by endorectal magnetic reso-
nance imaging) of extracapsular extension or seminal
vesicle invasion. In this trial, 79% of the patients
were classified as intermediate-risk; the remaining
21% were high-risk.

The Trans-Tasman Radiation Oncology Group
(TROG) 9601 study ** accrued 818 men with stage
T2b—T4 without evidence of lymph node metastasis.
No limit for psa was initially set for eligibility. Pa-
tients were randomized to RT alone; 3 months of total
ADT and RT, with neoadjuvant ADT starting 2 months
before rRT; or 6 months of total AbT with neoadjuvant
ADT starting 5 months before rT. Basically, this study
included a larger proportion of high-risk patients
(83%) who had a psa of 20 ng/dL or more (38%),
T3—4 disease (40%), or Gs 8 or higher (17%).

The rRTOG 94-08 protocol *® described earlier stud-
ied whether a short course of ADT (same scheme used
in RTOG 86-10) improves os in localized rca (T1b—T2b,
psa = 20 ng/dL, and no involved nodes). Most of the
patients accrued were intermediate-risk (54%), with
low-risk patients being the next largest group (35%);
a small number were high-risk patients (11%).

Radiation Therapy Schemes: In these trials, the rRT
varied significantly in terms of clinical target volume
and dose delivered. In rTOG studies 86-10 and 94-
08 3840 rT was typically delivered electively to the
whole pelvis to a dose of 44—46 Gy, with the prostatic
target volume boosted to a total dose of 65—70 Gy.
Patients in the Quebec L-101 study *! received 64 Gy
of rt, using field sizes of 8x8 cm to 10x10 cm. For
those in the TROG 9601 44 and D’ Amico et al. ** studies,
pelvic lymph nodes were clearly not included in the
clinical target volume. In the TROG 9601 study, RT was
delivered to the prostate and seminal vesicles to a total
dose of 66 Gy. In the D’ Amico et al. trial, 45 Gy was
given to the prostate and seminal vesicles, followed
by 22 Gy to the prostate volume only.

Outcomes: Table 1 summarizes the outcomes of the
randomized neoadjuvant trials. Two studies showed
a significantly statistical os benefit for combined
treatment. In the D’Amico et al. trial 43, a statisti-
cally significantly improved 8-year os [74% (95%
cr: 64% —82%) vs. 61% (95% c1: 49%—71%)] was
seen for men receiving RT with ADT as compared
with those receiving rT alone (p = 0.01). That study
population was composed mostly of intermediate-risk
patients, with about 20% of the patients harbouring
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high-risk factors. In a post-randomization analysis
of the study, the authors evaluated the benefit of ApT
by risk group 3. That subgroup analysis suggested
that the addition of 6 months of ADT is associated
with improved survival in intermediate-risk (p = 0.01)
and high-risk (p = 0.06) disease alike, although the
absolute magnitude of the survival difference seems
to benefit mostly the group of patients with interme-
diate-risk disease. That benefit appears to depend on
the patient’s level of comorbidities, however. Regard-
less of risk group stratification, post-randomization
assessment of the interaction between level of co-
morbidity and all-cause mortality has shown that
patients with moderate or severe comorbidities did
not experience similar survival benefits when ADT
was added to rRT*3. In the D’Amico et al. trial, deaths
from causes other than pca were inexplicably higher
in number in the rRT-alone arm. It is also important to
note that the cancer-specific death rate in the rT-alone
arm at 5 years (14 deaths vs. 4 deaths for combined
treatment at the same time point; HR: 4.1; 95% c1: 1.4
to 12.1; p = 0.01) is considered higher than that usu-
ally observed for the same group of patients treated
by RrT alone.

Recently, the results of rRToG 94-08 38 (presented
in abstract form) also showed an os benefit for the use
of a short course of neoadjuvant hormonal therapy.
In that trial, 10-year os improved to 62% from 57%
(HR: 1.17; 95% c1: 1.01 to 1.35; p = 0.03). Analysis by
risk category demonstrated that 54% of the patients
fit into the intermediate-risk category (Gs 7 or Gs < 6,
and either psa 10—20 ng/dL or T2b). Those patients
showed the largest benefit for all endpoints at 8 years,
with a statistically significant improvement in os to
72% from 66% and in pss to 98% from 92%. The os
and pss HRs were 1.23 and 2.44 respectively—both
larger than for the study population as a whole. On
subset analysis of high-risk patients, no statistically
significant improvement in os and pss was found with
the addition of 4 months of ut. The small number of
patients in the high-risk group (only 11% of the total)
and the short duration of the HT may explain the lack
of benefit. Although this trial accrued a large number
of patients and has a long follow-up, with psa levels
available for all patients, a direct extrapolation of these
results to daily practice is still premature considering
the hypothesis-generating nature of the subgroup
analysis. Additionally, the rRT dose used (66.6 Gy in 37
fractions) is certainly below the current standard.

The rTOG 86-10 trial provided data on 10-year os
and showed no significant improvement for combined
treatment over control *°. At a median follow-up of 11.9
years, the authors reported a 10-year os of 42.6% for
combined treatment and 33.8% for rT alone (p = 0.12).
A subgroup analysis showed that patients having a Gs
of 6 or lower benefited significantly as compared with
those having a Gs of 7 or higher (5-year os: 70% vs.
52%; p=0.015)3°. However, this positive outcome was
based on a central histopathology review and not on

the original institutional Gs used for the randomiza-
tion. Deaths resulting from pca at 8 and 10 years were
significantly lower with the short course of HT: 23% as
compared with 33% (p = 0.05) and 23% as compared
with 36% (p=0.01) respectively. It is important to keep
in mind that this trial preceded the psa era, accepted
patients with positive nodes, and required a minimum
tumour size of 5x5 cm in eligible patients.

In terms of biochemical failure rates, all five
neoadjuvant studies showed statistically significant
improvements over RT alone for patients receiving
combined treatment (Table 1). However, varying
follow-up durations and varying criteria for biochemi-
cal failure post-rRT have been used, making direct
comparison between series very difficult, if not inap-
propriate. The only trials using the recently adopted
“psa nadir + 2 ng/mL” Phoenix criteria 4 were the
TROG 9601 and rToG 94-08 protocols.

Local disease control at 5 years was significantly
improved in the TRoG 9601 study. In the rT-alone
group, local failures occurred at a rate of 28% as com-
pared with 17% and 12% in the 3-month and 6-month
HT groups respectively (HR: 0.42; 95% c1: 0.28 to
0.62; p=0.0001). In that trial, 6 months of HT was not
statistically superior to 3 months (HrR: 0.75; 95% cr:
0.49 to 1.16; p = 0.196]. In the rTOG 86-10 trial, the
difference in local progression was not statistically
significant at 10 years (p = 0.18); however, specific
rates in each risk group were not reported. In RTOG
94-08, 2-year re-biopsies were performed in 843 of
1979 accrued patients. Of those biopsies, 21% in the
combined-treatment group were positive as compared
with 39% in the rT-alone group (p < 0.01).

The rTOG 86-10 trial showed significant im-
provement in the distant metastasis rate. Men who
received ADT plus RT had an estimated 10-year distant
metastasis rate of 34.9% (95% c1: 28.5% to 41.3%)
as compared with 46.9% in those who received rT
alone (95% c1: 40.3% to 53.5%). These data have sug-
gested a possible role for ADT in postponing systemic
progression. In the TRoG 9601 study, 3 months of HT
plus rRT was not sufficient to reduce the risk of dis-
tant metastasis; however, 6 months of treatment was
statistically superior both to 3 months of ADT plus rRT
and to RT alone, suggesting that 3 months of HT may
not be sufficient for a systemic benefit. It must be
kept in mind that the positive effect observed in these
studies with the longer HT duration may be related to
long-term or even permanent castration 47-48,

In summary, the use of neoadjuvant HT in combi-
nation with RT has consistently shown improvements
in biochemical failure rates, and two trials unequivo-
cally showed an overall survival benefit. The trials
included a heterogeneous group of patients with
intermediate-risk and high-risk disease, different end-
points, and different treatments, making an objective
interpretation of the results rather difficult. Further
studies with a proper definition of risk stratification
are clearly needed in this area.
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Duration of Neoadjuvant Therapy: The optimal dura-
tion of HT and the timing of RT in men who undergo
neoadjuvant ADT are uncertain. In most studies, RT
begins 2—3 months after ApT begins. In a multicentre
Canadian trial 4>°°, 378 men with low-risk (n = 98),
intermediate-risk (n = 163), or high-risk (n = 117)
localized disease were randomized to conventional-
dose rT (66 Gy) with either 3 months or 8 months of
neoadjuvant ApT. At a median follow-up of 6.6 years,
disease-free survival, os, and patterns of failure
were similar in both groups. However, 8 months
of neoadjuvant ADT was associated with a signifi-
cant prolongation of 7-year disease-free survival
for men with high-risk disease (59% vs. 33%, p =
0.01). An update of the Canadian study ! showed
that the biochemical response to neoadjuvant ADT
before rT, and not duration of HT, appears to be the
most critical determinant of benefit in the setting of
combined therapy. Men achieving a psa of 0.1 ng/dLL
or less before rRT seem to achieve significantly higher
biochemical control than do those whose pre-rT psa
is above 0.1 ng/dL (55.3% vs. 49.4%, p = 0.014). If
this provocative finding proves to be real, the neo-
adjuvant HT duration may be individually tailored to
the psa nadir, avoiding unnecessary hormone-related
toxicities and costs. The rToGg 99-10 trial, a similar
study for intermediate-risk patients only, completed
accrual of more than 1500 patients in 2004. Results
of that trial are forthcoming.

3.3.2  Adjuvant Trials

Four randomized trials compared adjuvant HT post-RT
to no further treatment *!->2-37_Table 1 provides details
about those studies. One trial using bicalutamide as
the ut !7 is not included in the present analysis. As
with the studies in the neoadjuvant setting, trials of
adjuvant HT vary in several aspects.

Patient Selection and ADT Schedule: 1n the European
Organisation for Research and Treatment of Cancer
(EorTC) 22863 study, 415 patients with T1-2 World
Health Organization histopathologic grade 3 (9%) or
T3—4 (any histopathologic grade) NO—1 (91%) disease
were randomized to RT alone or to RT with concurrent
and adjuvant ApT. Patients received HT on the first day
of RT and continued on it for 36 months. Cyproterone,
an anti-androgen, was given for 1 month before ApT.
The rTOG 92-02 trial randomized 1554 patients to
24 months of ADT or to no further treatment after
2 months of neoadjuvant HT and 2 months of HT given
concomitantly with rRT. Patients with T2¢c—T4 NO—Nx
disease and a psa below 150 ng/dL were included. The
RTOG 85-31 trial randomized 945 patients with clinical
stage T3 (57%), postoperative extracapsular or semi-
nal vesicle involvement (15%), or nodal disease (28%)
to RT alone or to RT with adjuvant ADpT starting in the
last week of RT and given indefinitely or until evidence
of disease progression. Finally, the Quebec L-200
study compared neoadjuvant and concomitant ADT

(total of 5 months) with neoadjuvant, concomitant,
and short-course adjuvant ADpT (total of 10 months).
Among the 296 eligible patients with T2—T3 disease,
30% were T3,30% had a Gs of 7 or higher, and median
psa level was 9.4 ng/dL.

Radiation Therapy Schemes: These trials were not
greatly different in terms of rRT dose prescription. In
RTOG 85-31, RTOG 92-02, and EORTC 22863, pelvic ir-
radiation for all patients was planned to a total dose
of 44—-46 Gy, followed by a boost of 20-25 Gy to the
prostate, thus achieving a total dose of 70 Gy. A lower
total dose of 64 Gy was delivered in the Quebec L-200
study, using field sizes of 8x8 cm to 10x10 cm.

Outcomes: Mortality from all causes was significantly
lower in two trials, EorRTC 22863 and rRTOG 85-31
(Table 1). The former trial was the first to show a
survival benefit with combined treatment for locally
advanced pca. At a median follow-up of 66 months,
in patients receiving Apt for 36 months, the 5-year
survival rate was 78% compared with 62% in the
rRT-only group (p = 0-0002; HR: 0-51; 95% c1: 0-36 to
0-73). The long-term results of the rToG 85-31 study 3
confirmed the significant improvement in pss and
absolute survival for patients receiving combined
treatment. Notably, although ApT was supposed
to be taken for life, its median duration was only
2.2 years 8.

Compared with neoadjuvant and concurrent HT,
24 months of HT after neoadjuvant and concurrent
HT, per RTOG 92-02, has not significantly improved
10-year os except in patients with a Gs of 8 or higher.
The lack of survival benefit in the rRToG 92-02 study
may be a result of the large number of patients with
a Gs of 7 or higher (70%) or of the shorter duration of
HT compared with that in the EorTCc 22863 trial.

Except for the Quebec L-200 trial, the other
studies (EorRTC 22863, RTOG 92-02, RTOG 85-31) have
all shown statistically significant improvements in
biochemical control. However, biochemical failure
was defined using different criteria in those studies,
making a comparison of outcomes not reliable.

The rTOG 85-31, EORTC 22863, and rRTOG 9202
studies all showed a significant reduction in local
and distant failure rates with the use of T and RT.
The significant benefit in local control supports the
additive and perhaps supra-additive effects observed
in experimental models 20-21-59,

Duration of Adjuvant Therapy: A recent study, EORTC
22961 9, used a non-inferiority design to compare RT
plus 36 months of ApT with the same rRT plus 6 months
of ADT. It enrolled good-performance patients (970
evaluable) with stage T1c—T2b, pathologic nodal
stage N1-N2, and no clinical evidence of metastatic
spread (MO), or with clinical tumour stages T2¢—T4,
clinical nodal stages NO—N2, and no clinical evidence
of metastatic spread. After receiving RT plus 6 months
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of ADT, these patients were randomized to no further
HT (short-term arm) or to another 30 months of HT
(long-term arm). After a median follow-up of 6.4
years, the 5-year overall mortality was 19.0% and
15.2% (HRr: 1.42; upper 95.71% confidence limit:
1.79; p = 0.65 for non-inferiority) for short-term and
long-term suppression respectively, and the prostate-
specific mortality was 4.7% and 3.2% respectively
(HR: 1.71;95% c1: 1.14 to 2.57; p = 0.002 by the log-
rank test). Despite of the relatively short follow-up
period, this report confirms the importance of long-
term HT for high-risk patients.

A provocative hypothesis-generating secondary
analysis of the rToG 85-31 study >® reported that,
as compared with a shorter duration, prolonged HT
with LHRH agonist for more than 5 years might be
associated with improved outcomes in patients with
locally advanced localized pca. In a nonrandomized
fashion, D’Amico et al. °' compared short-term ver-
sus long-term HT from a pooled analysis of patients
enrolled in three prospective randomized trials
and treated either with 36 or 6 months of androgen
suppression and pelvic rRT. They concluded that the
longer use of hormonal therapy was not associated
with increased survival.

Quebec pcs 1v (principal investigator: Dr. A.
Nabid) is a recently completed study that random-
ized more than 600 patients with high-risk disease
to 18 or 36 months of HT, both arms receiving rRT. The
forthcoming results of that Quebec trial, together
with those of the ongoing RADAR study °? that is com-
paring 6 months with 18 months of T, will hopefully
shed further light on this intriguing and important
scheduling question.

3.3.3  ADT in the Dose Escalation Context

Level 1 evidence %398 indicates that, compared with
conventional rRT doses (<74 Gy), RT dose escalation
provides better biochemical control rates. Trials
comparing RT alone with Rt plus HT used RT doses
that are now considered suboptimal local therapy,
particularly in terms of psa control. Whether dose
escalation beyond the doses used in most of the ear-
lier studies would obviate the need and benefit for
ADT remains unclear. On the other hand, it is possible
that combining HT with a dose-escalated rRT regimen
would increase even further the magnitude of the
HT benefit. Two randomized trials are currently ad-
dressing that issue. The recently completed Quebec
pcs 11 trial (principal investigator: Dr. A. Nabid) is a
3-arm study comparing short-term ApT plus 70 Gy,
short-term ApT plus 76 Gy, and 76 Gy alone. The rRTOG
08-15 trial (principal investigator: Dr. A.A. Martinez)
is randomizing patients to 79.2 Gy with or without
short-term ADT. Both trials are exclusively targeting
patients with intermediate-risk disease. Until these
trials are completed and reported, questions about
the real benefit of HT in combination with high-dose
RT remain unanswered.

3.4 Toxicity

Androgen deprivation has been associated with nu-
merous side effects, including sexual dysfunction,
gynecomastia, bone mineral loss, anemia, fatigue,
muscular pain, hot flashes, metabolic complications,
and potentially increased cardiovascular events %71
The latter issue is a controversial one that is receiving
increased attention in the decision-making process.

Some retrospective studies with large cohorts have
reported increased risks of cardiovascular events and
incident diabetes with the use of ApT 7>73. Tsai et al. 74,
using data from the capsURE database, demonstrated
an increased risk of cardiovascular events for patients
receiving ADT in the prostatectomy context, but in-
terestingly, not for patients undergoing RT. A recent
study from Ontario with more than 19,000 users of
ADT found an increased risk of diabetes, but not an
excess risk of myocardial infarction or sudden cardiac
death 7>. A combined analysis by D’Amico et al. 7° of
three published randomized trials showed that, in men
more than 65 years of age, the use of short-term apt did
not change the overall rate of cardiac events; however,
the time to develop fatal myocardial infarction was
decreased. That study is limited by the small number
of events (51 myocardial infarctions). Another single-
institution study recently presented data on increased
all-cause mortality for patients with pre-existing heart
failure or a history of myocardial infarction who were
receiving neoadjuvant apt ’”. That subgroup of patients
is likely the one that requires specific counselling when
ADT is being considered.

Reanalyses of the RTOG randomized trials 92-02 78,
86-104°,85-3178 and 94-08 33 and the EorTc 22961 0
trial have not shown any significant differences in
cardiovascular mortality between the experimental
and the control arms. However, those studies might be
underpowered to detect a difference for that endpoint,
contributing to the current uncertainty on the issue.

The potential existence of a direct causal rela-
tionship between ADT and cardiovascular disease
undoubtedly needs clarification, including the
mechanisms that might be involved and whether
the risk continues after cessation of ApT. Despite all
the conflicting data, patients should be advised to
undergo early screening to detect insulin resistance,
diabetes, hyperlipidemia, and hypertension, and they
should be counselled to maintain a healthy diet and
regular physical activity.

4. CONCLUSIONS

In low-risk pca, the benefit of combined HT and RT is
not evident, and the routine use of combined therapy
should be avoided. For patients harbouring high-
risk disease, available level 1 evidence supports
the combination of rRT and HT. Major randomized
trials suggest that AbT improves survival, and the
combination of long-term ADT with RT is currently
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considered the treatment of choice for high-risk
patients. The optimal duration of HT in this popula-
tion has yet to be determined, but strong evidence
currently supports its use for at least 24 months.
Intermediate-risk patients are a heterogeneous
group in which the role of ADpT is not well defined,
particularly in the context of dose-escalated RT.
Notably, previous randomized trials included pa-
tients with diverse risk factors treated with older
RT modalities, suboptimal rRT dose, and a variety of
HT schedules and durations, making the role of ApT
more controversial. The results of ongoing random-
ized trials will hopefully provide more definitive
answers to some of the foregoing questions.
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