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ARTICLE INFO ABSTRACT

Keywords: The utilization of Androgen Deprivation Therapy (ADT) in conjunction with Stereotactic Body Radiotherapy
Prostate cancer (SBRT) and Brachytherapy (BT) boost in prostate cancer treatment is a subject of ongoing debate and evolving
SBRT clinical practice. While contemporary trends lean towards underutilizing ADT with these modalities, existing
Brachytherapy . . o . . . . .

. evidence suggests that its omission may lead to potentially inferior oncologic outcomes. Recommendations for
Androgen Deprivation . . . o e . . s .
Review ADT use should be patient-centric, considering individual risk profiles and comorbidities, with a focus on

achieving optimal oncologic outcomes while minimizing potential side effects.

Ongoing clinical trials, such as PACE-C, SPA, SHIP 0804, and SHIP 36B, are anticipated to provide valuable
insights into the optimal use and duration of ADT in both SBRT and BT settings. Until new evidence emerges, it is
recommended to initiate ADT for unfavorable intermediate-risk and high-risk prostate cancer patients under-
going radiotherapy, with a minimum duration of 6 months for unfavorable intermediate-risk patients and at least
12 months for those with high-risk characteristics. The decision to incorporate ADT into these radiation therapy
modalities should be individualized, acknowledging the unique needs of each patient and emphasizing a tailored
approach to achieve the best possible oncologic outcomes.

Introduction patients who were not included in RCTs.

Numerous clinical trials have examined the integration of Androgen
Deprivation Therapy (ADT) with External Beam Radiotherapy (EBRT)
and have investigated the optimal strategies for ADT duration and
sequencing in this combined treatment approach [1]. These trials have
shown that the addition of ADT to EBRT improves cancer specific sur-
vival (CSS), biochemical control and overall survival (OS), and this is
also true in the era of dose escalation in EBRT [2]. For this reason, the
use of ADT in combination with normo and hypofractionated EBRT is
endorsed by clinical guidelines in patients with intermediate and high
risk localized prostate cancer.

Conversely, ADT seems to be associated with a higher cardiovascular
(CV) toxicity and, more importantly, CV mortality [3-5]. However, this
detrimental effect has been showed on large observational studies but
not in RCTs maybe because these events occur in previously comorbid

Prostate radiotherapy is evolving towards extreme dose escalation
and ultra-hypofractionation through the means of prostate brachyther-
apy (BT) boost and Stereotactic Body Radiation Therapy (SBRT). How-
ever, there is a lack of evidence clarifying the role of ADT in the context
of these modern radiotherapy modalities.

Prostate BT boost serves as a form of extreme local treatment
intensification that recent SBRT protocols are trying to emulate (Hypo-
FLAME II) although with lower equivalent doses [6]. Level I evidence
shows that BT boost improves biochemical and local control [7] and
large national databases suggest a potential benefit in CSS and [8]. It has
been theorized that the addition of ADT to extreme dose escalation in
patients with intermediate and high-risk disease may have a less sig-
nificant impact and could be shortened or even omitted [9,10].

The goal of this article is to review the use an impact of ADT in
combination with prostate BT boost or SBRT to ascertain what is the
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current ideal use of these treatment strategies.
Methods and materials
Literature review

A comprehensive search of pertinent literature was conducted across
major medical databases including PubMed/MEDLINE, Embase,
Cochrane Library, Web of Science, and Scopus. The search strategy
employed a combination of Medical Subject Headings (MeSH) terms and
keywords related to “androgen deprivation therapy,” “brachytherapy,”
“SBRT (stereotactic body radiation therapy),” and their pertinent syn-
onyms. The search strategy was not limited by publication date but
focused on articles available up to the date of this review (Month, Year).

Inclusion and exclusion criteria

Studies were considered eligible if they explored the utilization, ef-
ficacy, safety, or outcomes associated with androgen deprivation ther-
apy in conjunction with either brachytherapy or SBRT in the context of
various androgen-sensitive conditions. English language publications
involving human subjects and clinical trials, observational studies, sys-
tematic reviews, meta-analyses, and relevant guidelines were included.
Conversely, studies not meeting these criteria, non-English articles,
animal studies, and case reports were excluded from this review.

Data extraction and synthesis

Following the literature search, identified articles were indepen-
dently screened by two reviewers based on titles, abstracts, and full
texts, as necessary, to assess their relevance and adherence to the in-
clusion criteria. Discrepancies were resolved by consensus or consulta-
tion with a third reviewer when necessary.

Data extraction encompassed study characteristics, patient de-
mographics, interventions, primary outcomes, and pertinent findings
related to the efficacy, safety, and overall impact of androgen depriva-
tion therapy in conjunction with brachytherapy or SBRT. A narrative
synthesis was employed to summarize and interpret the collective evi-
dence gleaned from the selected studies.

Results
Stereotactic body radiotherapy and androgen deprivation

Available evidence

Observational evidence and Phase I/11 trials. The utilization of ADT in the
context of high-risk prostate cancer remains highly variable across
published studies that investigate the efficacy of Stereotactic Body
Radiotherapy (SBRT), both with and without elective pelvic irradiation.
This significant heterogeneity among the studies hinders the formula-
tion of evidence-based recommendations. It is noteworthy that there is a
notable absence of phase III Randomized Controlled Trials (RCTs) in the
literature, which have specifically examined the role of SBRT in the
management of intermediate and high-risk prostate cancer.

When examining published studies that investigate the role of SBRT
combined with elective nodal irradiation in high-risk prostate cancer
cases, the duration of ADT exhibits considerable variation. Notably, in
the FASTR trial [11], ADT is administered for a duration of 1 year, while
in the SATURN trial [12], it spans from 12 to 18 months. In the Mumbai
cohort [13], patients without lymph node involvement receive a 2-year
ADT regimen, while those with positive lymph nodes are recommended
an indefinite course.

The variability in research studies that focus specifically on prostate
SBRT, especially in the context of intermediate and high-risk patients, is
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even more pronounced. These studies frequently employ shorter dura-
tions of ADT. In a comprehensive analysis pooling data from a US multi-
institutional phase II series, comprising 30 % of intermediate-risk pa-
tients and 11 % of high-risk patients, neoadjuvant and concurrent ADT
were administered to 15 % and 28 % of patients, respectively, with a
median ADT duration of 4 months [14].

In contrast, in accordance with contemporary standards, a phase II
clinical trial conducted by Zilli T et al. adopted a uniform 6-month ADT
regimen (including 2 months of neoadjuvant ADT) for all patients pre-
senting with two or more of the following tumor characteristics: >T2c,
Gleason score 4 + 3, PSA levels exceeding 10 ng/mL, perineural inva-
sion, and/or more than one-third of positive biopsy cores [15].

Despite the absence of robust empirical support for minimizing the
utilization of ADT in conjunction with SBRT for intermediate and high-
risk prostate cancer, clinical observational studies demonstrate that this
pattern is reflected in routine clinical practice. The prevalence of ADT
administration increases progressively in accordance with the risk group
of patients undergoing SBRT (low-risk, 4.1 %; favorable intermediate-
risk, 10.7 %; unfavorable intermediate-risk, 20.3 %; and high-risk,
33.2 %; p = 0.04). Nevertheless, these rates remain lower than those
observed in patients treated with conventional normofractionated ra-
diation regimens (low-risk, 9.5 %; favorable intermediate-risk, 24.7 %;
unfavorable intermediate-risk, 48.2 %; and high-risk, 76.6 %; p = 0.02)
[16]. These findings have been corroborated by an extensive analysis
conducted by Royce et al. utilizing the USA National Database. Their
study included 7,559 patients who underwent SBRT and 133,825 pa-
tients who were treated with conventional normofractionated and
moderate hypofractionated radiotherapy regimens. Their analysis
revealed a statistically significant decrease in the utilization of ADT in
patients treated with SBRT compared to those receiving other forms of
radiotherapy across all risk categories (p < 0.001). In this report, the
majority of patients receiving SBRT, specifically those classified as
having unfavorable intermediate-risk (80.8 %) and high-risk (58.5 %),
did not receive concurrent ADT [17]. Also, additional analyses con-
ducted using the same database did not reveal any disparities in the
estimated six-year overall survival when comparing normofractionated
or moderate hypofractionated radiotherapy regimens with concurrent
ADT to SBRT in conjunction with ADT, irrespective of the patients’ risk
group [18]. Nevertheless, it is essential to emphasize that this evidence
is neither derived from randomized trials nor prospective studies and is,
therefore, susceptible to potential biases.

Recently, the outcomes of a pooled analysis were presented by van
Dams et al., drawing data from seven phase II prospective trials. This
analysis focused on 344 patients with high-risk prostate cancer who
were subjected to SBRT. Interestingly, 72 % of these patients were
administered ADT with a median duration of 9 months, and 19 %
received elective nodal radiation therapy. With a median follow-up
period of 49.5 months, it was observed that patients who received
ADT exhibited a significantly improved biochemical recurrence-free
survival (BRFS) (p = 0.009). However, no significant differences were
detected in distant metastasis-free survival (DMFS) (p = 0.097) [19].
The estimated 4-year BRFS at 81.7 % is comparable to the findings re-
ported in the ASCENDE-RT study. In the ASCENDE-RT study, high-risk
patients achieved five-year BRFS rates of 85.5 % when a BT boost was
administered or 83.6 % when receiving dose-escalated conventionally
fractionated radiation therapy alone, combined with 12 months of ADT
[20]. It is important to consider that with longer follow-up, the dispar-
ities in BRFS have continued to widen, ultimately reaching differences of
nearly 20 % in favor of the group that received the BT boost [21].

Randomized evidence and meta-analysis. As of now, all Phase III trials
that have compared UHRT to normo-fractionated EBRT, such as the
HYPO-RT-PC trial and the PACE-B trial, have not permitted the con-
current administration of ADT with SBRT. Notably, some of these par-
ticipants may have met the current standards for concurrent ADT, as 11
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% of patients in the HYPO-RT-PC trial were diagnosed with high-risk
disease [22,23].

However, Jackson et al. conducted a meta-analysis encompassing
6,116 patients who received ultra-hypofractionated RT. Within the
analyzed studies, 92 %, 78 %, and 38 % of patients had low-, interme-
diate-, and high-risk prostate cancer, respectively. While ADT was
concurrently employed in 15 % of these patients, there was insufficient
available data for quantitative assessment of ADT’s impact, ADT dura-
tion was inconsistently specified, pelvic irradiation was infrequently
utilized, and its potential benefits in the context of prostate SBRT remain
uncertain [24].

Ongoing trials

Several ongoing clinical trials, such as the PACE-C trial and the SPA
trial, which compare hypofractionated radiotherapy plus ADT versus
SBRT plus ADT in intermediate- and high-risk patients, may shed further
light on this matter (see Table 1).

Due to the lack of randomized trials investigating the potential
benefits and optimal duration of ADT in combination with ultra-
hypofractionated RT and the apparent reduction of use of ADT with
UHRT, there are currently no evidence-based recommendations avail-
able. In fact, as opposed to what happens in normofractionated or
moderate hypofractionated radiotherapy regimen, we cannot establish
the true role of ADT, the optimal duration of its use or the most
appropriate timing of the administration of this systemic treatment in
patients undergoing SBRT on the primary tumor [17,19,25]. For this
reason, patients who are being considered for ultra-hypofractionated
regimens should be enrolled in relevant clinical trials that assess the
potential benefits of combining additional ADT with ultra-
hypofractionated EBRT.

Contemporary clinical practice reveals a tendency to less commonly
use ADT in combination with SBRT, despite the absence of robust high-
quality evidence to support this practice. One potential rationale for the
omission or reduction of ADT may stem from patient or physician
preferences influenced by concerns regarding its adverse effects [26].
However, the omission of ADT may result in inferior oncologic out-
comes, and randomized trials are needed to establish the safety of
omitting ADT with SBRT for higher risk prostate cancer.

Brachytherapy

Uncertainties persist regarding the clinical advantages of

Table 1
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incorporating ADT into dose-escalated EBRT. Current practice patterns
for managing intermediate-risk and high-risk prostate cancer patients
are a subject of controversy. There has been a suggestion that ADT use
could be minimized, or the duration shortened when a BT boost is
employed [10]. Indeed, this idea appears to influence clinical practice,
as observed in the study by Mohiuddin JJ in 2019 [27].

Numerous randomized trials have demonstrated that the incorpo-
ration of a BT boost into EBRT reduces the likelihood of local recurrence
and enhances biochemical control. Nevertheless, it has not been shown
to significantly reduce the incidence of metastatic disease or improve
overall survival [7].

In patients with unfavorable intermediate-, high-, or very-high-risk
prostate cancer who are undergoing curative treatment, the option of
incorporating a BT boost, whether low-dose rate (LDR) or high-dose rate
(HDR), alongside EBRT and ADT is considered [28].

Available evidence

Observational evidence. The outcome of trimodality treatment is excel-
lent, with 9-year progression-free-survival and DFS reaching 87 % and
91 %, respectively [29]. However, it remains unclear whether the ADT
component contributes to the outcome improvement. D’Amico and
colleagues studied a cohort of 1342 patients with PSA over 20 ng/mL
and clinical T3/T4 and/or Gleason score 8 to 10 disease. The addition of
either EBRT or ADT to BT did not confer an advantage over BT alone.
However, the use of all three modalities reduced prostate cancer-specific
mortality compared to BT alone (adjusted HR, 0.32; 95 % CI, 0.14-0.73)
[301.

On the other hand, retrospective data suggest less benefit from the
addition of ADT in the setting of dose-escalated definitive radiation for
prostate cancer, especially when a combination of EBRT and BT ap-
proaches are used. Keyes et al. performed a systematic literature review
studying 260 men with unfavorable IR prostate cancer treated with low-
dose-rate BT, with or without 6 months of ADT without EBRT, 53 % did
not receive ADT. They observed that bNED (Phoenix definition) rates
with and without ADT at 5 years were 86 % and 85 % (p: 0.52),
respectively, with no differences in death from prostate cancer or in
overall survival [10]. Apparently, this idea influences clinical practice
and a retrospective analysis of the US National Cancer Database found
that patients with unfavorable intermediate- and high-risk prostate
cancer were significantly less likely to receive ADT if they underwent
dose escalation with a combination of EBRT and BT (OR 0.67, p 0.0001)

Selected ongoing clinicals trials testing SBRT and ADT in localized prostate cancer. An advanced search of ClinicalTrials.gov was performed in July 2023 for “SBRT and
ADT in prostate cancer” (retrieved 101 records). These were reviewed and selected based on the design of the study to analyse the role of ADT + SBRT in localized

prostate cancer.

TRIAL STUDY n RISK GROUPS TREATMENT ADT PRIMARY OUTCOME RECRUITMENT
(NCT number) TYPE PROTOCOL PLANNED STATUS
SPA TRIAL Phase III 310 Intermediate 5 x 7,25 Gy 6 months 5-year Biochemical disease Recruiting
(NCT05019846) unfavorable risk LhRH analogue free survival
High risk
PACE TRIAL Phase III 1182 Intermediate risk 5 x 7,25 Gy 6-12 months Biochemical disease free Recruiting
(NCT01584258) High risk LhRH analogue survival
NCT03056638 Phase III 120 Intermediate risk 5 x 8 Gy 6 2-year biopsy positivity Active, not recruiting
monthsGnRH antagonist rate
NCT01985828 Phase II 72 Intermediate risk 5 x 7,27 Gy Intermediate risk 5- year Biochemical Recruiting
High risk 45-50,4Gy IMRT + 3 4-6 months disease free survival
x 7 Gy High risk
6-36 months
LhRH analogue
PBS TRIAL Phase II 100 High risk 45 Gy IMRT 36 months 6- months Quality of Life Recruiting
(NCT03380806) + 30-35 Gy LhRH analogue
45 Gy IMRT
+ 3 x 6,5-7 Gy
NCT02296229 Phase II 220 High risk 5 x 7,25-8 Gy Up to 9 months 3- year Biochemical Active, not recruiting

LhRH analogue disease free survival

Abbreviations: ADT; androgen deprivation therapy, GnRH; Gonadotropin-releasing hormone, LhRH; luteinizing hormone releasing hormone, RT; radiotherapy.
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suggesting a potential underutilization of ADT in patients at higher risk
of advanced disease [27].

Randomigzed evidence. To date, 3 randomized clinical trials have shown
improved biochemical control with a BT boost over EBRT alone in pa-
tients with IR and HR disease but with higher toxicity. The use of ADT is
inhomogeneous in these trials.

In the trial lead by Sathya JR. et al, 104 males with clinical T2 or T3
prostate cancer were randomly assigned to EBRT alone (66 Gy in 2 Gy
fractions) or EBRT (40 Gy) preceded by a single, transperineal, tempo-
rary implantation of iridium-192 BT (35 Gy) given over 48 h. At a me-
dian follow-up of eight years, the rate of biochemical or clinical failure
was significantly lower in the BT plus EBRT group (29 versus 61 %). The
improvement in biochemical control was maintained at a median
follow-up of 14 years (hazard ratio [HR] 0.53, 95 % CI 0.31-0.88).
However, there was no statistically significant difference in overall
survival. It should also be noted that the EBRT regimen of convention-
ally fractionated 66 Gy in 33 fractions is considered suboptimal. No ADT
was prescribed in this trial [31].

In the Hoskin’s trial, 218 patients (44 % intermediate and 54 % high-
risk in the BT arm) were randomly assigned to EBRT alone (55 Gy in 20
fractions over four weeks) or EBRT (35.75 Gy in 13 fractions over 2.5
weeks) plus HDR BT (17 Gy divided into two fractions over 24 h). Neo-
adjuvant ADT was administered to 76 % of patients. The intention was to
administer ADT for 6 months in low/intermediate risk, and up to 3-years
in high-risk patients. Long term results with follow-up exceeding 12
years proved that relapse free survival was significantly longer with the
combined treatment and incidence of severe late urinary and bowel
morbidity was similar regardless of assigned treatment, but there was no
improvement in overall survival [32].

The randomized ASCENDE-RT trial compared two methods of dose
escalation in 398 patients with intermediate- or high-risk prostate can-
cer: dose-escalated EBRT boost to 78 Gy or LDR BT boost [20]. All pa-
tients were initially treated with 12 months of ADT and pelvic EBRT to
46 Gy. An intention-to-treat analysis found that the primary endpoint of
biochemical PFS was 89 % versus 84 % at 5 years; 86 % versus 75 % at 7
years; and 83 % versus 62 % at 9 years for the LDR versus EBRT boost
arms (log-rank P < 0.001) [33].

There are 5 randomized clinical trials (RCT), completed or ongoing,
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addressing the role of ADT in combination with PB in IR and HR patients
(Table 2). So far, only two completed RCT at least indirectly addresses
the role of ADT in BT [34,35].

In the Australian multicentre TROG 03.04 RADAR 2 x 2 factorial
RCT 1071 men with locally advanced PC were randomized to receive
ADT for 6 or 18 months with dose escalated EBRT (66 Gy, 70 Gy, 74 Gy
or 46 Gy + HDR 19.5 Gy in three fractions) and randomized between
0 or 18 months of zoledronic acid. Initially, the primary end point was
BRFS and subsequently changed to prostate cancer specific mortality
(PCSM). With a median follow-up of 7.4 years, there was no significant
difference in PCSM or OS between arms. Subsequent publication showed
the cumulative and composite estimates of BRFS stratified by duration of
ADT (6 vs. 18 months). Longer ADT had a positive effect on the PSA and
local control outcome on all EBRT dose levels with greater benefit in
lower doses, but no effect was seen in patients treated with HDR boost
(absolute difference 3 %). This data suggests minimal if any benefit to
longer ADT with the use of prostate BT, however it does not answer the
question of whether ADT is needed with prostate BT at all [34].

Recently RTOG 0815 phase III prospective randomized study has
been published [35]. A total of 1,492 patients with stage T2b-T2c,
Gleason score 7, PSA > 10 and <20 ng/mL were randomized to dose
escalated RT alone (arm 1) or dose escalated RT + ADT (arm 2). ADT
consisted in 6 months of luteinizing hormone-releasing hormone
agonist/antagonist therapy plus antiandrogen whereas RT modalities
were EBRT alone to 79.2 Gy or EBRT (45 Gy) with a BT boost. The
primary end point was overall survival (OS). Secondary end points
included PCSM, non-PCSM, distant metastases (DMs), PSA failure, and
rates of salvage therapy. With a median follow-up of 6.3 years, 5-y OS
estimates were 90 % versus 91 %, respectively (hazard ratio [HR], 0.85;
95 % CI, 0.65 to 1.11]; p 0.22). ADT exhibited a modest impact on
reducing PSA failure (p < 0.001). However, the observed benefit for
distant metastasis (p < 0.001), prostate cancer-specific mortality (p =
0.007) and salvage therapy use (p 0.025), although significant, was
modest. Other-cause deaths were not significantly different (p 0.56).
Unfortunately, patients treated with BT were significantly underrepre-
sented in the clinical trial, as only 12 % of the patients received this
treatment. Therefore, definitive conclusions regarding the impact of BT
on the duration of hormonal treatment in localized prostate cancer
cannot be drawn.

Table 2
Selected phase III clinicals trials testing BT and ADT in localized prostate cancer.
RCT STUDY n RISK GROUPS TREATMENT PROTOCOL ADT PRIMARY STATUS OUTCOME
TYPE OUTCOME
ASCENDE-RT Phase III, 398 IR or HR 12 m ADT + 46 Gy WPRT 12m bPFS Closed No difference in OS, CSS, or
[38] 2 arm then:—»LDR boost (115 Gy I- DM. BPFS improved. 10-yr OS
125) vs EBRT boost (78 Gy) ~ 75 %, not different. Worse
toxicity with LDR
TROG 2x2 1071 IR or HR Dose escalated EBRT (66 Gy, 6 or 18 m bPFS/PCSM Closed No significant difference in
03.04_RADAR factorial 70 Gy, PCSM or OS between the arms
[39] 74 Gy or 46 Gy + HDR 19.5
Gy in three fractions). 0-18
m of Zoledronic Acid
RTOG 08-15 Phase III 1538 IR Exclusions: all three ~ 79.2Gyvs.79Gy + 6 mADT. 6 m oS Closed Short term ADT added to dose
[40] risk factors or >50 % 45 Gy + brachytherapy boost escalated radiation improves
cores positive* also allowed (12 %) PCSM and DM, but not OS.
SHIP 0804 [41] Phase III 420 IR Brachytherapy + 0Ovs9m 10 y bPFS Ongoing
Neoadjuvant ADT 3 m, then
0vs 9m ADT
SHIP 36B [42] Phase III 340 HR EBRT + Brachytherapy + 0vs24m bPFS Closed
ADT 6 m, then randomized
0 vs 24 m ADT
RTOG 0924 Phase III 2580  Unfavourable IR or IMRT, or IMRT + HDR or Stratified 6 0s Ongoing

favourable HR

LDR boost and randomized
into IMRT to prostate or
pelvis

vs 32 m

Abbreviations: ADT; androgen deprivation therapy, LDR; low-dose rate, HDR; high-dose rate, EBRT; external beam radiotherapy, IMRT; intensity-modulated radiation
therapy, IR; intermediate risk, HR; high risk, bPFS; biochemical progression-free survival, PCSM; prostate cancer specific mortality, OS; overall survival, DM; distant

metastasis, CSS; cancer specific mortality.
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In the context of toxicity, patients receiving RT plus ADT exhibited
higher incidences of acute AEs in endocrine symptoms, sexual/repro-
ductive function, constitutional symptoms, gastrointestinal toxicity,
renal/genitourinary toxicities, and metabolic/laboratory findings, with
all values demonstrating statistical significance (p < 0.001). The rates of
grade >3 acute AEs were notably elevated in the group receiving com-
bined treatment (12 %) compared to those treated with dose-escalated
RT alone (2 %), indicating a substantial difference in toxicity burden
between the two groups (odds ratio: 5.67; 95 % CI: 3.30 to 10.28; p <
0.001). Additionally, the incidence of acute grade >3 general cardiac
events appeared slightly higher in patients on arm 2 (RT plus ADT)
compared to arm 1 (RT alone) but did not reach statistical significance
(Fisher’s exact p = 0.068).

Meta-analysis. Since none of the published RCTs was designed to
establish the ideal use of ADT in combination with prostate BT, a patient
level meta-analysis of six trials examining ADT use in conjunction with
RT for high- or intermediate-risk prostate cancer was recently performed
to elucidate specific ADT duration thresholds associated with improved
outcomes when BT boost is in place [8]. Across 5136 patients, (median
follow-up 12.9 years), the addition of ADT to RT significantly prolonged
metastasis-free survival (HR 0.83, 95 % CI 0.77-0.89), corresponding to
a 10-year absolute benefit of 8.6 percent (95 % CI 5.8-11.4). Use of ADT
also improved overall survival (HR 0.85, 95 % CI 0.80-0.92), corre-
sponding to an absolute 10-year benefit of 7.7 percent (95 % CI
4.9-10.4). The benefits were seen regardless of risk group, patient age,
or radiotherapy dose.

Kishan A, et al published data about the interplay between duration
of ADT and EBRT with or without a BT boost in HR prostate cancer based
on a patient-level data analysis of 3 cohorts [9]. The study analyzed
1827 patients treated with EBRT and 1108 patients treated with EBRT +
BT from the retrospective cohort; 181 treated with EBRT and 203 with
EBRT + BT from RADAR study; and 91 patients treated with EBRT from
DART trial. The primary outcome was DMFS; secondary outcome was
overall survival (OS). The study found a significant interaction between
the treatment type (EBRT vs EBRT + BT) and ADT duration (binned to
<6, 6 to >18 and >18 months). Natural cubic spline analysis identified
minimum duration thresholds of 26.3 months (95 % CI, 25.4-36.0
months) for EBRT and 12 months (95 % CI, 4.9-36.0 months) for EBRT
+ BT for optimal effect on DMFS. These cohort study findings suggest
that the optimal minimum ADT duration for treatment with high-dose
EBRT alone is more than 18 months; and for EBRT + BT, it is 18
months or possibly less.

The sequencing of ADT with radiotherapy for non-metastaic prostate
cancer has been studied in an individual patient data from 12 random-
ized trials that included patients receiving neoadjuvant/concurrent or
concurrent/adjuvant short-term ADT (4-6 months) with RT for localized
disease. Data were obtained from the Meta-Analysis of Randomized
trials in Cancer of the Prostate consortium (MARCAP). Overall, 7,409
patients were included with a median follow-up of 10.2 years. A sig-
nificant interaction between ADT sequencing and RT field size was
observed for all end points except OS. Authors concluded that concur-
rent/adjuvant ADT should be the standard of care where short-term ADT
is indicated in combination with prostate radiotherapy [25].

Ongoing trials

Finally, there are several ongoing trials that might help elucidate the
role and optimal duration of ADT in combination with prostate BT boost
in different prostate cancer groups. SHIP 0804 (Seed and Hormone for
Intermediate-Risk Prostate Cancer, ClinicalTrials.gov NCT00664456) is
an ongoing multi-institutional Japanese RTC, that will be reporting
outcomes on 420 IR patients treated with PB and neoadjuvant ADT for 3
months, randomized to 0 vs. 9 months adjuvant ADT. The study began
recruiting in April 2008. Primary endpoint is 10y bPFS. Secondary
endpoints include OS, clinical PFS (local, distant failures) DSS, salvage
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treatments, IPSS and QOL [36].

SHIP 36B (ClinicalTrials.gov: UMIN000003992) is a RTC including
340 patients with high-risk localized prostate cancer, all treated with
EBRT + PB + ADT for 6 months, randomized between additional 0 vs.
24 months of adjuvant ADT. The trial was closed for accrual in 2012.
Primary endpoint is bPFS, and secondary endpoints are OS, PFS, CSS,
salvage treatments and adverse effects and results are expected soon
[37].

RTOG 0924 (NCT01368588) is an ongoing Phase III Randomized
Trial of ADT and high dose radiotherapy with or without whole-pelvic
radiotherapy in unfavourable IR or favourable HR prostate cancer pa-
tients. The groups have been stratified according to ADT duration (6 or
32 months) and RT modality (IMRT vs IMRT + HDR or LDR boost) and
randomized into IMRT to prostate only or prostate + pelvis. Target
accrual is 2580 patients, and the primary endpoint is OS while bPFS,
DM, CSS and HRQL are some of the secondary endpoints. First results
will be available in 2024.

The promising data discussed above provide a compelling basis for
the evaluation of prostate and pelvic SBRT vs BT boost in a randomized
clinical trial. The upcoming phase III ASCENDE-SBRT trial (CCTG
PR24), is set to address this need. This multicenter randomized
controlled trial (RCT) will enroll 710 patients with unfavorable
intermediate-risk (UIR) or high-risk prostate cancer (HRPC) and
randomize them into two arms: one receiving elective nodal irradiation
(ENI) plus BT, and the other receiving a SBRT boost. The BT arm will
undergo conventional fractionated radiation therapy (CFRT) with a dose
of 46 Gy delivered in 23 fractions, following a high-dose rate (HDR) of
15 Gy or a low-dose rate (LDR) of 115 Gy using I-125 seeds as a BT boost.
The SBRT arm will receive 25 Gy to the pelvis and 40 Gy to the prostate
in 5 fractions. Patients in both arms will also receive ADT, with a
duration of 4-6 months for UIR patients and 18-36 months for HR pa-
tients. The hypothesis of the ASCENDE-SBRT trial is that a prostate boost
with SBRT, performed concurrently with ENI, will yield outcomes
comparable to a BT boost followed by ENI.

The generalizability to contemporary favorable intermediate-risk
disease and unfavorable intermediate-risk disease is unclear. Emerging
data suggests that underlying transcriptomic heterogeneity may drive
outcomes, and such data were not available for incorporation in this
analysis. Future trials, such NRG GUO009 and GUO010, will test these
hypotheses [38,39]. Additionally, imaging modalities such as multi-
parametric MRI, and PET imaging with prostate-specific tracers such as
prostate-specific membrane antigen (PSMA) hold potential to more
optimally select patients with IR likely to benefit from adjuvant STAD
[40].

ADT added to dose-escalated RT did not improve rates of OS for men
with IR prostate cancer compared with patients treated with dose-
escalated RT alone. Reductions in PSA failure and DMs should be
weighed against the toxicity added by ADT and its overall impact on
patients’ quality of life. In high risk patients, the data form meta ana-
lyses suggest that despite escalating RT dose with BT boost, ADT is
needed in a long term scheme.

Discussion

Firstly, the existing body of evidence is heterogeneous and limited in
terms of both its design and sample size. Despite several studies con-
ducted, including clinical trials, retrospective analyses, and systematic
reviews, many of them feature small or heterogeneous samples, making
it challenging to generalize the findings. This has led to a lack of
consensus regarding definitive recommendations concerning the dura-
tion, sequence, and necessity of ADT in combination with modern ra-
diation therapies such as SBRT and BT.

Studies exploring the combination of ADT with SBRT present a
diverse landscape. Some studies have demonstrated significant im-
provements in Biochemical Recurrence-Free Survival (BRFS) with the
use of ADT alongside SBRT, as evidenced in van Dams et al.’s analysis
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where ADT administration was associated with enhanced BRFS in high-
risk prostate cancer patients. However, no significant differences were
observed in Distant Metastasis-Free Survival (DMFS) [19].

While these findings suggest some potential benefit from concurrent
ADT use with SBRT, it’s crucial to note that most of this data originates
from retrospective analyses or observational studies, raising concerns
about possible biases and limitations in result interpretation.

Furthermore, evidence from randomized clinical trials regarding the
role of ADT in combination with BT also presents challenges. Results
from trials like ASCENDE-RT have shown improvements in BRFS with
the use of BT as a boost to external radiotherapy, but without significant
differences in overall survival [21,31,32].

Despite these conclusions, the optimal duration of ADT in the context
of BT remains unclear. Some studies suggest that adding ADT to esca-
lated doses of radiotherapy does not enhance overall survival rates in
intermediate-risk prostate cancer patients [10,27]. This raises questions
about the true utility and appropriate duration of ADT in this specific
scenario.

Another critical aspect is the lack of direct and well-designed studies
exploring the utility and optimal duration of ADT in contexts of extreme
radiation therapies like SBRT and BT, particularly in patients with in-
termediate to high-risk prostate cancer. This leaves physicians and pa-
tients in a therapeutic dilemma without clear evidence-based guidance
to make informed decisions regarding the use of ADT in combination
with these more modern radiation therapies.

Of note, despite the appeal of integrating ADT with SBRT or BT,
caution is advised due to their potential limited efficacy in significantly
improving disease outcomes. Recent studies, notably exemplified by
RTOG 0815 [35], emphasize the need for cautious approach. The mar-
ginal benefits observed in disease control metrics alongside the notable
escalation of treatment-related toxicities underscore the necessity for
judicious patient selection and careful consideration when contem-
plating the addition of ADT. For patients with an expected prolonged
survival without succumbing to aggressive prostate cancer, the balance
between the modest benefits and increased side effects becomes pivotal
in treatment decision-making.

Scientific advancements increasingly advocate for the authorization
of second-generation anti-androgens in patients with hormone-sensitive
prostate cancer, a realm where drugs like Abiraterone, Apalutamide,
and Enzalutamide have showcased substantial benefits in disease con-
trol and survival [41-46]. The current focus of our discussion in this
article lies in exploring the use of ADT alongside SBRT or BT. However,
it’s noteworthy that the scientific landscape is dynamically evolving.
The forthcoming years are anticipated to witness a significant shift due
to the emergence of new studies investigating the utilization of novel
second-generation anti-androgens in localized prostate cancer and its
combination with local radiation therapies.

While existing studies provide some understanding of ADT effec-
tiveness in combination with SBRT and BT, the heterogeneity of the data
and the absence of well-designed, large-scale clinical trials pose signif-
icant challenges in establishing definitive recommendations. There is an
urgent need for further research with rigorous clinical trials to define the
role and optimal duration of ADT in combination with modern radiation
therapies, enabling better guidance in the management of intermediate
and high-risk prostate cancer.

Conclusions

In conclusion, the utilization of ADT in combination with SBRT re-
mains an area of ongoing debate and evolving practice. While in
contemporary clinical practice ADT is less commonly used with SBRT,
the existing evidence, although limited, suggests that its omission may
lead to potentially inferior oncologic outcomes. Recommendations for
using ADT in combination with SBRT should be based on individual
patient characteristics, including risk profiles and comorbidities. The
ongoing clinical trials, such as the PACE-C and SPA trials, should provide
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valuable insights into the optimal use and duration of ADT in SBRT
settings, and the results are eagerly anticipated.

Until new evidence becomes available, the recommendation is to
initiate ADT for patients with unfavorable intermediate-risk and high-
risk prostate cancer undergoing SBRT. This recommendation is
derived from extrapolating information obtained from evidence related
to conventional fractionated or moderately hypofractionated radio-
therapy, with a requirement to maintain hormonal treatment for a
minimum of six months in unfavorable intermediate-risk patients and
24 months for high-risk disease.*

Similarly, the role of ADT in conjunction with BT boost remains a
subject of debate. Existing data indicate the potential benefits of BT
boost in improving biochemical control and local control in patients
with intermediate and high-risk prostate cancer. However, the addition
of ADT to BT remains a contentious issue, with clinical practice influ-
enced by guidelines that recommend minimizing or shortening ADT
duration. For patients undergoing BT, the decision to use ADT should
consider individualized factors and the specific context of the treatment.
The ongoing SHIP 0804 and SHIP 36B trials should provide further
clarity on the role of ADT in BT settings and the ideal duration of its use.
Until then, the recommendation in terms of ADT duration is to admin-
ister 6 months for patients with unfavorable intermediate-risk and at
least 12 months for patients with high-risk characteristics.

Ultimately, the decision to incorporate ADT into these radiation
therapy modalities should be tailored to the unique needs and charac-
teristics of each patient, with a focus on achieving optimal oncologic
outcomes while minimizing potential side effects.
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