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Abstract

Background Long-term outcomes of dose-escalated
intensity-modulated radiation therapy (IMRT) combined
with neoadjuvant (NA) androgen deprivation therapy
(ADT) under an early salvage policy in patients with
locally advanced prostate cancer (LAPC) were evaluated.
Methods Data from 120 patients with T3-T4NOMO ade-
nocarcinoma of the prostate treated with IMRT were ana-
lyzed. NA-ADT with a median duration of 6 months was
provided in all cases. Seventy-eight Gy, at 2 Gy per frac-
tion, was delivered to the prostate and seminal vesicles.
Adjuvant ADT (A-ADT) was not provided for any patient
following the completion of IMRT. Salvage ADT (S-ADT)
commenced when PSA values >4 ng/ml.

Results The median follow-up period was 97 months.
S-ADT was initiated in 39 patients. The median PSA value
at the initiation of S-ADT was 5.7 ng/ml. The 8-year bio-
chemical relapse-free survival, prostate cancer-specific sur-
vival, overall survival and S-ADT-free rates were 53.2 %
[95 % confidence interval (CI) 43.4, 62.1], 96.6 % (95 %
CI 91.2, 98.7), 89.1 % (95 % CI 81.5, 93.7) and 66.6 %
95 % CI 60, 74.6), respectively. The estimated 8-year
cumulative incidence rates of grade 2-3 late gastrointes-
tinal, and grade 2-3 genitourinary toxicity were 7.6 and
10.7 %, respectively. No grade 4 toxicity was observed.
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Conclusions High-dose IMRT, combined with NA-ADT
for LAPC, was associated with favorable long-term dis-
ease-specific and overall survival outcomes, despite non-
provision of A-ADT under the early S-ADT provision
policy. This approach may represent a viable alternative to
uniform provision of long-term A-ADT, because two-thirds
of the patients maintained ADT-free status over an 8-year
period after IMRT. Prospective trials will be required.

Keywords Locally advanced prostate cancer -
Neoadjuvant androgen deprivation therapy - Intensity-
modulated radiation therapy - Salvage androgen
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Introduction

External-beam radiation therapy (EBRT) represents one
of the major treatment modalities for locally advanced
(T3-T4ANOMO) prostate cancer (LAPC), although there
has been conjecture regarding the appropriate standard
approach for LAPC [1]. However, treatment outcomes,
with the standard dose of EBRT and using conventional or
three-dimensional conformal radiotherapy (3D-CRT) tech-
niques, are unsatisfactory [2, 3]. In addition, it is widely
recognized that local dose escalation significantly improves
the likelihood of biochemical recurrence-free outcomes,
not only in patients with localized diseases but also in those
with LAPC [4-7]. Therefore, dose escalation is considered
one of the key tenets of EBRT for LAPC.

However, dose escalation resulted in an increased inci-
dence of severe late rectal toxicity, because the rectal dose
increased commensurate with dose escalation at the pros-
tate [6, 7]. Intensity-modulated radiation therapy (IMRT)
solved this problem by balancing dose escalation at the
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targets, and sparing a significant volume of the rectum
from high-dose radiation. IMRT significantly reduces the
incidence of late rectal toxicities compared with 3D-CRT
[8]. IMRT has principally been applied to localized pros-
tate cancer, because the majority of prostate cancer cases
in Western countries are characterized by localized disease
[9]. In contrast, there are few reports describing the long-
term clinical outcomes of LAPC patients treated with high-
dose IMRT.

Combination long-term adjuvant androgen deprivation
therapy (A-ADT) is now considered the standard approach
for treating LAPC by EBRT because of its significant sur-
vival benefit [10, 11], based on the findings of clinical trials
using a conventional dose of EBRT (66-70 Gy) [3, 12, 13].
However, the optimal duration and timing for combination
androgen deprivation therapy (ADT) remains unclear [14,
15]. To date, only long-term clinical outcomes for high-
dose IMRT not routinely combined with A-ADT have been
reported [16, 17].

In addition, early initiation of salvage ADT (S-ADT)
may improve the survival rate in patients with prostate-
specific antigen (PSA) recurrence following EBRT [18-
20]. Unfortunately, the timing of S-ADT initiation was not
pre-defined or reported in the protocol, for any previously
conducted randomized trials seeking to justify long-term
A-ADT following EBRT for locally advanced cases.

Therefore, the aim of the present study was to report the
long-term outcomes of high-dose IMRT combined with
neoadjuvant ADT (NA-ADT) under a uniform salvage
policy at a single institution. To our knowledge, this report
utilized the largest cohort of T3-T4NOMO prostate cancer
patients treated using high-dose IMRT under uniform and
pre-determined salvage conditions, and with the longest
follow-up period.

Patients and methods

Data from 120 LAPC patients who were consecutively
treated with IMRT between October 2002 and December
2006 were analyzed. The IMRT application was approved
by the Local Ethics Committee (approval number 281) and
written informed consent was provided by all patients. Data
accumulation pertaining to toxicities and clinical outcomes
was prospectively planned using a follow-up datasheet at
every visit. This data analysis proposal was also approved
by the Local Ethics Committee (approval number E1806).

Patient characteristics
Between October 2002 and December 2006, 147 consecu-

tive patients with T3-TANOMO adenocarcinoma of the
prostate, were treated using EBRT. Twenty-seven cases

were treated with 3D-CRT due to the limited capability of
IMRT; the remaining 120 patients, who were treated with
high-dose IMRT, were evaluated in the present study. The
median age of these 120 patients at the initiation of IMRT
was 71 years (range 51-80 years). Pre-treatment pros-
tate-specific antigen (iPSA) values ranged between 4 and
179 ng/ml (mean 37 ng/ml; median 25 ng/ml). Approxi-
mately half of the patients (» = 56) had a Gleason score
(GS) of =8, whereas only 8 cases had a GS of 6, based
on random biopsies of >6 cores. T stage was determined
based on digital rectal examination (DRE), transrectal
ultrasound (TRUS), computed tomography (CT) and mag-
netic resonance imaging (MRI). DRE, TRUS and CT were
conducted in all cases, and MRI was performed in most
cases. A bone scan was also conducted in all cases. Patient
characteristics are summarized in Table 1.

Androgen deprivation therapy

NA-ADT consisted of combined androgen blockade (CAB)
for 6 months, which was planned prior to IMRT initiation
in our IMRT protocol for LAPC. However, there were vari-
ations in the durations of NA-ADT because a considerable
number of patients were referred from outside of our insti-
tution, having commenced ADT several months previously.
In addition, the IMRT capability of our institution was lim-
ited at that time, which resulted in relatively long waiting
times to initiate IMRT following the initial consultation.
CAB was planned for NA-ADT; however, patients with
liver dysfunction were treated using luteinizing hormone-
releasing hormone (LH-RH) agonists alone. A-ADT was
not provided for any patient following the completion of
IMRT. S-ADT was initiated if the PSA value >4 ng/ml, in a
monotonically increasing manner, or if any clinical failure
was detected.

Intensity-modulated radiation therapy

The details of our procedures for CT simulation and IMRT
treatment planning have been reported elsewhere [21].
Briefly, patients were immobilized in the prone position
using a thermoplastic shell in combination with a vacuum
pillow and an original leg support. Patients were instructed
to void the bladder and rectum approximately 1-1.5 h prior
to CT simulation, according to their individual urinary
conditions. Target delineations and treatment planning,
including inverse optimization of IMRT, were performed
using the CadPlan (ver. 6.2.7) or Eclipse software pack-
ages (ver. 7.1.35) (Varian Medical Systems, Palo Alto,
CA, USA). Photon beams (15 MV) of Clinac 2100C or
2300 C/D (Varian Medical Systems) were used to deliver
IMRT. The clinical target volume (CTV) was defined as the
prostate plus two-thirds of the proximal seminal vesicles
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Table 1 Patient and treatment characteristics

Age (years)
Range 51-80
Median 71
Clinical T-stage
T3a 79
T3b 38
T4 3
iPSA (ng/ml)
Range 4-179
Median 25
Mean 37
Gleason score
6 8
7 56
8 27
9-10 29
ADT
NA-ADT
CAB 111
LH-RH 9
Duration (months)
Range 3-15
Median
A-ADT
S-ADT 39
PSA@S-ADT (ng/ml)
Range 2.7-32.2
Median 5.7
Number of cases by PSA@S-ADT
<4 (ng/ml) 4
4-<7 25
7-<10
>10 3
Radiotherapy
5-field DMLC-IMRT 120
15 MV X-ray 120
Dose
78 Gy 111
74 Gy 6
70 Gy 3

iPSA initial prostate-specific antigen, ADT androgen deprivation ther-
apy, NA-ADT neoadjuvant androgen deprivation therapy, A-ADT adju-
vant androgen deprivation therapy, S-ADT salvage androgen depriva-
tion therapy, PSA @ S-ADT PSA value when initiating S-ADT, CAB
complete androgen blockade, LH-RH luteinizing hormone-releasing
hormone agonist, DMLC-IMRT dynamic multileaf collimator inten-
sity-modulated radiation therapy

for non-T3b cases, and as the prostate plus whole seminal
vesicles for T3b cases. To create the planning target vol-
ume (PTV) the following margins were added to the CTV
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in a three-dimensional setting—9 mm margins universally,
except for a 6 mm margin posteriorly (to the rectum side).

A five-field dynamic multileaf collimator technique was
used for IMRT beam delivery. Inverse optimizations were
performed with the aim of fulfilling the planning goals
established in our planning protocol [21]. The prescribed
dose was 78 Gy, at 2 Gy per fraction in the PTV, although
the dose was reduced to 70 or 74 Gy if patients presented
with unfavorable risk factors for high-dose radiation such
as anticoagulant therapy or severe diabetes mellitus (glyco-
sylated hemoglobin >8. 0 %).

Setup errors were evaluated based on the pelvic bony
structure using film-based portal imaging (PI). Off-line
systematic setup error correction was performed based
on sequential PIs obtained on the first of 3-5 consecutive
treatment days, followed by weekly acquisition of the PI
for setup verification and correction if necessary.

Patient follow-up and salvage androgen deprivation
therapy

Following IMRT completion, patients were followed-up
without adjuvant therapy, including A-ADT. PSA val-
ues were monitored at 1- to 3-month intervals during
the first 2 years and at 4- to 6-month intervals thereafter.
S-ADT was initiated when the PSA value was >4 ng/ml,
in a monotonically increasing manner, or when any clini-
cal recurrence was detected. Before initiating S-ADT, CT
and bone scans were conducted to check the existence of
clinical failures. Contents of the S-ADT were individually
selected based on the status of each patient at the initiation
of S-ADT.

Outcome evaluation and statistical analyses

The overall survival (OS), prostate cancer-specific survival
(PCSS), PSA failure-free survival (PFFS), and S-ADT-free
rates were calculated using the Kaplan—Meier estimation
from the initiation date of IMRT. Cumulative incidences
of late radiation toxicities were also estimated using the
Kaplan—-Meier method. Acute toxicities were evaluated
based on the National Cancer Institute Common Toxicity
Criteria (NCI-CTC) version 2.0. Late rectal and urinary
toxicities were graded using the definitions of the Radia-
tion Therapy Oncology Group (RTOG) and the European
Organization for Research and Treatment (EORTC) [22].
PFFS rates were evaluated based on the Phoenix defini-
tion [23]. Survival curve differences were estimated using
the log-rank test. Patients who were lost-to-follow-up with
castration-resistant diseases were categorized as ‘dead
from prostate cancer’ at the point of the last visit. Univari-
ate and multivariate (i.e., Cox model) regression models
were used to determine independent prognostic factors for
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PFFS. A value of p < 0.05 was taken to indicate statisti-
cal significance. Statistical analyses were performed using
the GraphPad Prism (ver. 5.04, GraphPad Software Inc., La
Jolla, CA, USA) and StatView (ver. 5.0, SAS Institute Inc.
Cary, NC, USA) software packages.

Results
Treatments

The duration of NA-ADT ranged between 3 and 15 months,
with a median of 6 months. Of the 120 patients included in
this study, 111 received CAB which consisted of an LH-RH
agonist (goserelin acetate or leuprorelin acetate) plus an
anti-androgen (flutamide or bicalutamide). Nine patients
were treated using the LH-RH agonist alone due to liver
dysfunction. The prescribed dose of 78 Gy was delivered
to 111 patients, while the dose was reduced to 70 or 74 Gy
in 9 patients with unfavorable risk profiles for high-dose
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radiation. The treatment components are summarized in
Table 1.

Oncological and survival outcomes

The median follow-up period was 97 months (range
21-120 months). Two patients were lost-to-follow-up at 81
and 86 months after the initiation of IMRT, respectively.
The 8-year PFFS and S-ADT-free rates were 53.2 % (95 %
CI 43.4,62.1) and 66.6 % (95 % CI 60, 74.6), respectively
(Fig. 1a, b). The PCSS and OS rates at 8 years were 96.6 %
(95 % CI 91.2, 98.7) and 89.1 % (95 % CI 81.5, 93.7),
respectively (Fig. 1c, d).

S-ADT was initiated in 39 patients; the PSA values
at initiation ranged between 2.7 and 32.2 ng/ml with a
median value of 5.7 ng/ml (Table 1). The median inter-
val between the last date of IMRT and the initiation date
of S-ADT was 37 months (range 6—97 months). Of the 39
patients who commenced with S-ADT, clinical failure was
observed in 14 cases (35.9 %) according to CT or bone
scans (bone metastases n = 11, lung metastases n = 2, and
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Fig. 1 Kaplan—Meier plots with 95 % confidence interval of PSA failure-free survival rate (a); salvage ADT-free rate (b); prostate cancer-spe-

cific survival rate (¢) and overall survival rate (d)
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Table 2 Potential prognostic

: Factor Univariate Multivariate

factors for PSA failure-free

survival, according to univariate HR 95 % CI P HR 95 % CI p

and multivariate Cox regression

analyses iPSA 1.01 (1.002-1.016) 0.008 1.01 (1.003-1.017) 0.0071
Gleason score 1.42 (1.091-1.84) 0.009 1.37 (1.05-1.78) 0.02
Duration of NA-ADT 0.99 (0.88-1.11) 0.84
Radiation dose 0.95 (0.81-1.12) 0.56
T-stage (T3a/T3b-T4) 0.43 (0.025-0.74) 0.023 0.45 (0.26-0.76) 0.0034
Age 0.99 (0.95-1.03) 0.58

iPSA pretreatment prostate-specific antigen, HR hazard ratio, CI confidence interval, NA-ADT neoadjuvant

androgen deprivation therapy

Table 3 Toxicities

Grade 0-1 Grade 2 Grade 3 Grade 4
Acute toxicity®
Urinary 97 22 1 0
Rectal 117 3 0 0
Late toxicity®
Urinary 103 13 4 0
Rectal 111

# Graded using National cancer Institute Common Toxicity Criteria
(NCI-CTC) version 2.0

b Graded using the definitions of the Radiation Therapy Oncology
Group (RTOG) and the European Organization for Research and
Treatment (EORTC)

both bone and pelvic lymph node metastases n = 1). All
of the remaining patients (n = 25; 64.1 %) developed PSA
failure.

T-stage (T3a vs T3b-T4), iPSA and Gleason scores were
significant prognostic factors for PFFS, according to both
univariate and multivariate analyses; age, total dose and
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NA-ADT duration were not significant prognostic factors
(Table 2).

Toxicities

A summary of adverse events is reported in Table 3. Acute
urinary toxicities were mostly consisted of urinary fre-
quency, urgency and retention. Grade 3 dysuria, which
required self-catheterization, was observed in one patient
when 6 Gy was delivered. Therefore, the total dose was
reduced to 70 Gy with this particular patient; however, the
symptom was completely resolved 31 months after IMRT.
Acute rectal symptoms were mostly pain and bleeding with
defecation, and resolved in 1-2 months after IMRT. No
grade 3 or 4 rectal adverse events were observed.

The estimated cumulative incidence rates of grade >2
late gastrointestinal, and grade >2 genitourinary toxicity,
based on the RTOG/EORTC criteria, were 7.6 % (95 %
CI 0.7, 26.2) and 10.7 % (95 % CI 1.8, 29.8), respectively,
at 8 years (Fig. 2a, b). The majority of the late toxicities
with bleeding were transient, improved over time, and were
judged as grade O or 1 at the last follow-up. Grade 3 urinary
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Fig. 2 Kaplan—Meier plots with 95 % confidence interval of grade 2-3 late rectal toxicities (a); and grade 2-3 urinary toxicities (b). No grade 4

toxicity was observed
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bleeding due to radiation cystitis was observed in 4 cases.
Timings of the appearance of bleeding were 102, 26, 62
and 69 months after IMRT. Treatment for bleeding con-
sisted of conservative therapy for the former two cases and
coagulation therapy for the latter two cases. Grade 3 bleed-
ing was finally resolved (became grade O or 1) in the first
three cases after 1 week, 2 months and 1 month, respec-
tively. In the last case, the bleeding intermittently persisted
until the last follow-up date (85 months after IMRT). Grade
3 late rectal bleeding was observed in 3 cases; two of them
had been administered anticoagulant agents due to the his-
tory of cerebral infarction or coronary stenting. Argon
plasma coagulation was conducted in all the three cases.
Timings of the appearance of the symptom were 37, 64 and
10 months, respectively. The bleedings resolved to grade 0
or 1 after 6 months, 1 month and 9 months, respectively.
No grade 4 late toxicity was observed.

Discussion

It is widely accepted that combined ADT significantly
improves both biochemical control and survival rates com-
pared with EBRT alone, in patients with intermediate or
high risk prostate cancer. Meta-analyses of randomized
control trials comparing ADT plus EBRT with EBRT
alone, clearly demonstrate that combined ADT significantly
improves not only biochemical but also survival outcomes
[24, 25]. These benefits are observed regardless of the
duration of the combined ADT (i.e., short- or long-term).
In addition, Bolla et al. reported that a 6-month course of
A-ADT, combined with a standard dose of EBRT, was
associated with inferior survival rates compared with a 3—
year course of A-ADT with EBRT in patients with LAPC
(81 vs 84.5 % at 5 years; hazard ratio = 1.45, p = 0.65 for
non-inferiority) [12]. Therefore, combining long-term ADT
with EBRT for patients with LAPC is currently recom-
mended as the standard of care [10, 11].

However, the doses used in trials that assessed the
impact of ADT on EBRT ranged between 65 and 70 Gy,
which is substantially lower than the standard of care
applied in the current IMRT era. It has been well-estab-
lished that dose escalation significantly improves PFFS
outcomes in patients with prostate cancer, including LAPC
treated with EBRT.

Because we designed the currently reported IMRT
approach for LAPC before long-term A-ADT became
standard care, we only applied NA-ADT for relatively
short periods (median 6 months). However, approximately
two-thirds of our cohort remained ADT-free 8 years after
high-dose IMRT, despite markedly unfavorable conditions
(T3-T4; mean PSA = 37 ng/ml). In addition, our approach
to LAPC was associated with favorable survival outcomes

(8-year PCSS and OS rates were 96.6 and 89.1 %, respec-
tively) despite non-application of A-ADT. Although some-
what speculative, both dose escalation and the early initia-
tion of S-ADT might have contributed to these favorable
results.

Bolla et al. demonstrated the significant survival benefit
of long-term (3 years) A-ADT over a 6-month period when
ADT was combined with an EBRT of 70 Gy (prostate can-
cer-specific mortality 3.2 vs 4.7 % at 5 years, p = 0.002)
[12]. However, the difference in prostate cancer-specific
mortality was far smaller in comparison to the difference
observed in a previously reported study comparing EBRT
alone versus EBRT in conjunction with 3-year A-ADT
(30.4 vs 10.3 % at 10 years, p < 0.0001) [3]. Similarly,
in the RTOG 92-02 study which compared the impact of
short-term (4 months) and long-term (24 months) ADT
combined with standard-dose EBRT, the difference in pros-
tate cancer-specific mortality was also smaller, although the
difference was statistically significant (16.1 vs 11.3 % at
10 years, p = 0.0042) [26]. In the 92-02 study, the OS rate
was not statistically significant between the arms (51.6 vs
53.9 % at 10 years, p = 0.36). In addition, the TROG 0304
study which compared the impact of short-term (6 months)
and intermediate-term (18 months) ADT combined with
standard-dose EBRT =+ zoledronic acid, failed to show any
significant difference in both prostate cancer-specific mor-
tality and all-cause mortality [27].

Furthermore, the timing of S-ADT initiation was neither
clearly defined nor reported in those studies. Logically, if
we shifted a PSA value corresponding to the threshold for
S-ADT commencement such that it became progressively
lower, it would eventually reach an almost-identical value
to that of A-ADT, at which point comparable survival out-
comes would obviously be expected. Therefore, we hypoth-
esize that the inferior survival outcomes that characterize
shorter ADT arms are, at least partially, attributable to the
delayed initiation of S-ADT.

In fact, it has been suggested that delayed initiation of
salvage ADT results in inferior survival outcomes com-
pared with that started in an earlier phase [18-20]. Shipley
et al. reported a significant increase in PCSS rates among
patients who developed PSA recurrence following treat-
ment with EBRT alone, or combined with short-term NA-
ADT in the RTOG 86-10 trial, when patients with PSAs
of <20 ng/ml were compared to those with PSAs >20 ng/
ml at the time of S-ADT commencement (p = 0.03) [18].
Mydin et al. also reported that OS rates differ signifi-
cantly (p < 0.005) between recurred patients without dis-
tant metastases with PSA levels of <10 ng/ml at the time
of S-ADT initiation, (early S-ADT), and patients with
PSAs levels of >10 ng/ml (delayed S-ADT) (78 vs 42 %
at 10 years, respectively), based on a secondary analysis
of the Irish Clinical Oncology Research Group trial 97-01
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[19]. Similarly, Souhami et al. reported that OS rates were
significantly higher in an early (PSAs of <10 ng/ml) versus
late S-ADT (PSAs of >10 ng/ml) group (hazard ratio 1.5;
p = 0.01), based on a secondary analysis of the RTOG trial
85-31 [20].

A protocol for definitive 3D-CRT combined with short-
term NA-ADT for patients with T1-T4ANOMO prostate can-
cer was established at Kyoto University in 1997. In this
protocol, A-ADT was not included because the benefit of
adding long-term A-ADT for patients with LAPC treated
with EBRT had not been reported. In addition, a trigger
PSA value of >4 ng/ml for initiating S-ADT was set with
the intention to observe the true effect of EBRT on prostate
cancer [28, 29]. In the subsequently established IMRT pro-
tocol in 2001 (reported previously), the same approach was
maintained, because the intermediate-term outcomes of the
3D-CRT protocol appeared promising.

In Japan, a randomized trial [30] comparing 6-month
A-ADT followed by intermittent ADT versus long-term
(5 years) A-ADT in patients with LAPC treated by 6-month
NA-ADT plus EBRT of 72 Gy has been conducted, and
currently the study is in the follow-up period. The trigger
PSA value for restarting ADT in the intermittent arm was
set at 5 ng/ml. Therefore, the approach of the intermittent
arm is similar to our approach, although there are some
differences in the radiation dose (72 vs 78 Gy), the period
of A-ADT (6 months vs 0 months), and the trigger PSA
value of re-initiating ADT (5 vs 4 ng/ml). It was reported
that A-ADT was in the rest condition in 98.3 % of the total
period for intermittent cases [31]. This suggests, in an indi-
rect manner, that the survival outcome may comparable
between the two arms, although we need to wait for the
final results of the study.

Although the guidelines recommend the addition of
long-term A-ADT to LAPC cases [10, 11], we call into
question the validity of uniformly providing long-term
A-ADT. First, approximately two-thirds of our cases still
enjoy ADT-free status at 8 years following IMRT, as well
as favorable PCSS and OS outcomes. Second, the adverse
effects of providing long-term ADT are not negligible [32,
33]. The use of long-term ADT might lead to numerous
side-effects, including osteoporosis, obesity, sarcopenia,
lipid alterations, insulin resistance, and increased risk for
diabetes and cardiovascular morbidity [33], as well as sig-
nificant deterioration of self-reported, health-related quality
of life [32].

Our study had several limitations, such as the limited
number of cases, and the everyday clinical practice-based
design employed. However, to our knowledge, this is the
first report pertaining to long-term outcomes in a substan-
tial cohort of T3-T4 prostate cancer patients, treated using
high-dose IMRT combined with NA-ADT under a pre-
defined early S-ADT policy. In addition, we believe that
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our approach merits prospective comparison with the cur-
rent standard approach, of uniformly providing long-term
A-ADT, because our data suggests the potential benefit of
liberating a considerable proportion of LAPC cases from
long-term A-ADT. The validity of our approach should be
tested in a prospective randomized trial, in which PCSS or
OS was set as the primary endpoint.

Conclusions

Survival outcomes of LAPC patients treated with high-dose
IMRT combined with NA-ADT under an early salvage
policy were excellent despite non-provision of A-ADT;
two-thirds of the patients maintained ADT-free status over
the following 8 years. The outcomes of the current study
appear promising, and should confer advantages to patients
with LAPC in terms of both quality of life and cost. There-
fore, this approach might be a viable alternative to routine
provision of long-term A-ADT following high-dose EBRT
for patients with LAPC, and merits further validation in
prospective trials.
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