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A B S T R A C T

Background and purpose: Data is needed regarding the use of ultrahypofractionated radiotherapy (UHRT) in the 
context of prostate cancer elective nodal irradiation (ENI), and how this compares to conventionally fractionated 
radiotherapy (CFRT) ENI with CFRT or moderately hypofractionated radiotherapy (MHRT) to the prostate.
Materials and methods: Between 2011–2019, 3 prospective clinical trials of unfavourable intermediate or high- 
risk prostate cancer receiving CFRT (78 Gy in 39 fractions to prostate; 46 Gy in 23 fractions to pelvis), MHRT 
(68 Gy in 25 fractions to prostate; 48 Gy to pelvis), or UHRT (35–40 Gy in 5 fractions to prostate +/- boost to 50 
Gy to intraprostatic lesion; 25 Gy to pelvis) were conducted. Primary endpoints included biochemical failure 
(Phoenix definition), and acute and late toxicities (CTCAE v3.0/4.0).
Results: Two-hundred-forty patients were enrolled: 90 (37.5 %) had CFRT, 90 (37.5 %) MHRT, and 60 (25 %) 
UHRT. Median follow-up time was 71.6 months (IQR 53.6–94.8). Cumulative incidence of biochemical failure 
(95 % CI) at 5-years was 11.7 % (3.5–19.8 %) for CFRT, 6.5 % (0.8–12.2 %) MHRT, and 1.8 % (0–5.2 %) UHRT, 
which was not significantly different between treatments (p = 0.38). Acute grade ≥ 2 genitourinary toxicity was 
significantly worse for UHRT versus CFRT and MHRT, but not for acute grade ≥ 3 genitourinary, or acute 
gastrointestinal toxicities. UHRT was not associated with worse late toxicities.
Conclusion: ENI with UHRT resulted in similar oncologic outcomes to CFRT ENI with prostate CFRT/MHRT, with 
worse acute grade ≥ 2 GU toxicity but no differences in late toxicity. Randomized phase 3 trials of ENI using 
UHRT techniques are much anticipated.

Introduction

Over the past two decades, there has been significant interest in 
hypofractionation in prostate cancer, owing to its unique radiobiology 
with low alpha–beta ratio compared to surrounding normal tissue [1,2]. 
Initially, studies evaluated the role of moderately hypofractionated 

radiotherapy (MHRT) to the prostate, which demonstrated non- 
inferiority compared to conventionally fractionated radiotherapy 
(CFRT) [3–6]. More recently, there has been interest in delivering even 
larger doses per fraction, and the efficacy of ultra-hypofractionated 
radiotherapy (UHRT) has been evaluated in two published phase 3 tri
als. The HYPO-RT-PC trial first demonstrated the non-inferiority of 7- 

* Corresponding author.
E-mail address: patrick.cheung@sunnybrook.ca (P. Cheung). 

Contents lists available at ScienceDirect

Clinical and Translational Radiation Oncology

journal homepage: www.sciencedirect.com/journal/clinical-and-translational-radiation-oncology

https://doi.org/10.1016/j.ctro.2024.100843
Received 21 June 2024; Received in revised form 11 August 2024; Accepted 15 August 2024  

Clinical and Translational Radiation Oncology 49 (2024) 100843 

Available online 16 August 2024 
2405-6308/© 2024 The Authors. Published by Elsevier B.V. on behalf of European Society for Radiotherapy and Oncology. This is an open access article under the 
CC BY license ( http://creativecommons.org/licenses/by/4.0/ ). 

mailto:patrick.cheung@sunnybrook.ca
www.sciencedirect.com/science/journal/24056308
https://www.sciencedirect.com/journal/clinical-and-translational-radiation-oncology
https://doi.org/10.1016/j.ctro.2024.100843
https://doi.org/10.1016/j.ctro.2024.100843
http://creativecommons.org/licenses/by/4.0/


fraction UHRT (using 3D conformal radiotherapy or intensity modulated 
radiotherapy) compared to 39-fraction CFRT [7]. More recently, the 
PACE-B trial demonstrated the non-inferiority of a 5-fraction UHRT 
regimen utilizing stereotactic body radiotherapy (SBRT) compared to 
either 20-fraction MHRT or 39-fraction CFRT [8].

However, the above studies have evaluated the role of hypofractio
nation when treating the prostate only, without including elective nodal 
irradiation (ENI). Although the role of ENI remains controversial, with 
two large phase 3 randomized trials, GETUG-1 and RTOG-9413 
demonstrating equivalent event- or progression-free survival with ENI 
[9–12]. It is notable that these studies were performed using relatively 
low radiotherapy doses to the prostate and shorter duration of androgen 
deprivation therapy (ADT) for patients with high-risk disease [13]. More 
recently, the randomized phase 3 POP-RT trial demonstrated significant 
oncologic improvement of biochemical progression-free survival and 
distant metastasis-free survival with the addition of ENI, with patients 
treated with MHRT [14]. Importantly, POP-RT included a well-selected 
patient population of high-risk disease patients the majority who had 
undergone prostate specific membrane antigen (PSMA) positron emis
sion tomography (PET) staging [14].

Few studies have assessed the role of ENI treated with UHRT. A meta- 
analysis of 417 patients across 7 publications was performed with a 
median follow up of 3 years, and focused on toxicity outcomes [15]. The 
SPORT trial, a feasibility trial of 30 patients randomized patients be
tween prostate stereotactic body radiotherapy (SBRT) with or without 

ENI, and found increased rates of late grade ≥ 2 GI and GU toxicity in the 
group receiving ENI with median follow up at 3 years [16].

With the increasing use of UHRT for management of the prostate 
[17], more data is needed regarding the use of ENI in the setting of 
UHRT, and how this treatment compares to CFRT ENI in the context of 
CFRT or MHRT to the prostate. Herein, we present results from 3 pro
spective clinical trials that included CFRT, MHRT, and UHRT to the 
prostate and ENI for unfavourable prostate cancer.

Materials and methods

All three prospective phase 2 trials were approved by the Sunny
brook Research Ethics Board and registered on clinicaltrials.gov
(NCT04239599 for pHART2; NCT01953055 for SATURN, and 
NCT02911636 for 5STAR). All studies used the 2009 RTOG atlas for 
pelvic nodal clinical target volumes (CTV) [18] with a 6 mm planning 
target volume (PTV).

Patient selection and treatment details

From 2011 to 2019, 186 patients (of which 180 were eligible for 
analysis: 90 randomized to MHRT and 90 randomized to CFRT) with 
high-risk prostate cancer were enrolled in pHART2. Study details were 
previously published [19]. Briefly, patients were randomized to either 
MHRT using a simultaneous integrated boost or CFRT. Patients ran
domized to MHRT received 68 Gy in 25 fractions to prostate and 48 Gy 
to pelvis, with a 4 mm isotropic margin around the primary CTV 
(prostate and proximal seminal vesicles (SVs) or the entire SV’s for 
clinical stage T3b disease). All MHRT patients underwent transperineal 
implantation of 3 gold prostate fiducial markers prior to computed to
mography (CT) simulation. No rectal spacers were used. Patients ran
domized to CFRT received 46 Gy in 23 fractions with a sequential boost 
to the prostate of 32 Gy in 16 fractions, with a 10 mm margin (except 7 
mm posteriorly) around the primary CTV and primary CTV boost. Daily 
cone beam CT (CBCT) was performed for image guidance in both arms. 
In the MH arm, the implanted fiducial markers were used for matching, 
while soft tissue matching was used in the CF arm (which is why the PTV 
margins were different between the 2 arms). Patients received 1.5–3 
years of androgen deprivation therapy (ADT).

Between 2013–2014, 30 patients with high-risk prostate cancer were 
enrolled in SATURN. Study details have been reported [20]. CTV1 
encompassed pelvic lymph nodes and SVs, with a 6 mm margin for 
planning target volume-1 (PTV1). CTV2 encompassed the prostate, with 
a 3 mm margin for PTV2. Planning doses were 25 Gy to CTV1, 23.25 Gy 
to PTV1, 40 Gy to CTV2, and 33.25 Gy to PTV2, in 5 weekly fractions. All 
patients underwent transperineal implantation of 3 gold fiducial 
markers prior to CT simulation, which was performed using a custom 
vacuum lock bag for immobilization. No rectal spacers were used. Daily 
CBCT was performed for image guidance. The implanted fiducial 
markers were used for matching. Patients received 12–18 months of 
ADT.

From 2016 to 2017, 30 patients with unfavourable-intermediate or 
high-risk prostate cancer were enrolled in 5STAR. Study details have 
been published [21]. Briefly, patients were treated with 25 Gy to the 
pelvic lymph nodes and SVs, and 35 Gy to the prostate with a simulta
neous integrated boost up to 50 Gy to a magnetic resonance (MR)- 
detected intraprostatic nodule, delivered in 5 weekly fractions. CTV1, 
CTV2, and PTV1 were created the same as in the SATURN study. PTV2 
was created using a 2 mm expansion (except 2.5 mm superiorly- 
inferiorly) on CTV2, enabled through the use of a prostate-endorectal 
immobilization system [22]. All patients underwent transperineal im
plantation of 3 gold fiducial markers prior to CT simulation and fused 
MR. No rectal spacers were used. Daily CBCT was performed for image 
guidance. The implanted fiducial markers were used for matching. 
Urethrogram was performed at the time of planning to identify the 
urethra as a dose-limiting structure. The dominant intraprostatic lesion 

Table 1 
Baseline patient and treatment characteristics.

Variables CFRT (n =
90)

MHRT (n =
90)

UHRT (n =
60)

p-value

Age (median, IQR) 77 (71–80) 75 (70–79) 74 (68–79) 0.1
Risk group (n, %) 

UIR 
High risk

0 
90 (100 %)

0 
90 (100 %)

13 (21.7 %) 
47 (78.3 %)

<0.0001

Grade group (n, %) 
1 
2 
3 
4 
5 
Unknown

0 
14 (15.6 %) 
10 (11.1 %) 
33 (36.7 %) 
29 (32.2 %) 
4 (4.4 %)

1 (1.1 %) 
5 (5.6 %) 
8 (8.9 %) 
39 (43.3 %) 
32 (35.6 %) 
5 (5.6 %)

1 (1.7 %) 
10 (16.7 %) 
15 (25 %) 
18 (30 %) 
16 (26.7 %) 
0 (0 %)

0.03

Clinical stage (n, %) 
T1c 
T2a 
T2b 
T2c 
T3a 
T3b 
Unknown

28 (31.1 %) 
27 (30 %) 
14 (15.6 %) 
8 (8.9 %) 
8 (8.9 %) 
1 (1.1 %) 
4 (4.4 %)

30 (33.3 %) 
23 (25.6 %) 
12 (13.3 %) 
7 (7.8 %) 
12 (13.3 %) 
1 (1.1 %) 
5 (5.6 %)

10 (16.7 %) 
17 (28.3 %) 
10 (16.7 %) 
11 (18.3 %) 
8 (13.3 %) 
3 (5 %) 
1 (1.7 %)

0.3

Baseline PSA 
(median, IQR)

15.7 
(7.1–26.5)

13.5 
(7.5–23.6)

11.8 
(6.9–19.9)

0.3

Baseline PSA 
categories (n, %) 
<10 
10–20 
>20 
Unknown

31 (34.4 %) 
21 (23.3 %) 
35 (38.9 %) 
3 (3.3 %)

30 (33.3 %) 
27 (30 %) 
29 (32.2 %) 
4 (4.4 %)

22 (36.7 %) 
23 (38.3 %) 
15 (25 %) 
0 (0 %)

0.3

Risk of lymph node 
involvement 
(median, IQR)

33.1 
(10.4–73.7)

32.9 
(17.9–80.0)

26.9 
(21.7–33.0)

0.0006

Duration of ADT 
(median, IQR)

22.2 
(15–29.5)

22 (15–30.1) 12 
(6.2–15.9)

<0.0001

Duration of ADT 
categories (n, %) 
0 months 
≤12 months 
>12–24 months 
≥24 months

5 (5.6 %) 
17 (18.9 %) 
29 (32.2 %) 
39 (43.3 %)

3 (3.3 %) 
15 (16.7 %) 
35 (38.9 %) 
37 (41.1 %)

4 (6.6 %) 
24 (40 %) 
31 (51.7 %) 
1 (1.7 %)

<0.0001

*CFRT: conventionally fractionated radiotherapy; MHRT: moderately hypo
fractionated radiotherapy; UHRT: ultrahypofractionated radiotherapy; IQR: 
interquartile range; UIR: unfavorable intermediate risk; PSA: prostate specific 
antigen; ADT: androgen deprivation therapy.
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(DIL) was contoured on the fused multiparametric magnetic resonance 
imaging and boosted up to 50 Gy if the organs-at-risk dose limits were 
not exceeded. Patients received 6–18 months of ADT.

Study endpoints and follow-up

Patients were assessed at baseline, weekly during radiotherapy, 
every 3–6 months for 5 years, and then once a year or more frequently as 
clinically indicated. Prostate specific antigen (PSA) and testosterone 
were measured at baseline and each follow-up visit following radio
therapy. Imaging was not routinely performed, but may have been at the 
discretion of the physician at the time of biochemical failure, either with 
conventional imaging (CT and/or bone scan and/or MR) or prostate- 
specific membrane antigen (PSMA) positron emission tomography 
(PET)-CT. Salvage therapies including salvage ADT was performed at 
physician and patient discretion, without a study-mandated pre-deter
mined threshold. Biochemical failure was defined as per the Phoenix 
definition (nadir plus 2.0 ng/mL). Distant metastasis was defined as the 
presence of extra-prostatic disease on any form of imaging. Castrate- 
resistant prostate cancer (CRPC) was defined as rising PSA or develop
ment of new metastases in the setting of castrate testosterone levels. 
Toxicities were collected using Common Terminology Criteria for 
Adverse Events (CTCAE) versions 3.0 (pHART2 and SATURN) and 4.0 
(5STAR).

Statistical analysis

Demographic and tumor characteristics were summarized using 
median and interquartile range (IQR) for continuous variables and 
proportions for categorical variables. Estimates of risk of lymph node 
involvement (LNI) were calculated according to the Roach formula [23]. 
Cumulative incidence of biochemical failure, CRPC, and acute and late 
toxicities were estimated using Nelson-Aalen estimates. Metastasis-free 
survival, prostate cancer-specific survival (PCSS), and overall survival 

(OS) were estimated using Kaplan-Meier method. Univariate and 
multivariable Cox proportional hazards model on predictive factors 
were performed for oncologic outcomes and toxicity, with variables 
assessed including age, treatment type (CFRT vs MHRT vs UHRT), mo
dality type (IMRT vs SBRT), risk group (unfavorable intermediate vs 
high risk), use of ADT (yes vs no), and duration of ADT (logarithm 
transformed). P<0.05 was considered statistically significant, all ana
lyses were conducted using Statistical Analysis Software (v9.4, Cary, 
NC) and R package (v4.3.0).

Results

240 patients were included: 90 patients received CFRT, 90 received 
MHRT, and 60 received UHRT. Baseline characteristics are outlined in 
Table 1. The groups differed significantly in risk group categories, as the 
UHRT trials allowed unfavorable intermediate risk patients (n = 13), 
whereas only patients with high-risk disease received CFRT and MHRT 
(p < 0.0001). Median estimates of risk of LNI also significantly differed, 
with patients receiving CFRT and MHRT having significantly higher 
estimated risk of LNI (33.1 % and 32.9 % risks, respectively) compared 
to patients receiving UHRT (26.9 % risk) (p = 0.0006). However, within 
the UHRT group, patients with high-risk disease had significantly higher 
median risk of LNI (28.1 %) compared to the unfavourable intermediate 
risk disease patients (18.8 %) (p < 0.0001). Groups also differed in 
duration of ADT, with patients receiving UHRT having significantly 
shorter durations of ADT (p < 0.0001). Median follow up was 71.6 
months (IQR 53.6–94.8) for the entire cohort and was 65.6 months (IQR 
49–87.9) for CFRT, 72.5 months (IQR 46.7–95.7) for MHRT, and 77.2 
months (IQR 66.6–98.4) for UHRT. Results are reported as aggregates 
across all trials.

Oncologic outcomes

Cumulative incidence of biochemical failure (95 % CI) at 5-years was 

Fig. 1. Oncologic outcomes by treatment type: (a) cumulative incidence of biochemical failure; (b) Kaplan-Meier of metastasis-free survival; (c) cumulative incidence 
of castrate-resistant prostate cancer; (d) Kaplan-Meier of prostate cancer specific survival; and (e) Kaplan-Meier of overall survival.
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11.7 % (3.5–19.8 %) for CFRT, 6.5 % (0.8–12.2 %) for MHRT, and 1.8 % 
(0–5.2 %) for UHRT, which was not significantly different between 
treatment types (p = 0.38) (Fig. 1a). Excluding the unfavourable inter
mediate risk patients from the UHRT group, the cumulative incidence of 
biochemical failure at 5 years for UHRT for high-risk patients exclu
sively was 2.3 % (95 % CI 0–4.6 %). There were no significant predictive 
factors associated with biochemical failure on univariate analysis. 
Metastasis-free survival was not significantly different between 

treatment type (p = 0.68), and at 5-years was 98.7 % (95 % CI 96.1–100 
%) for CFRT, 98.7 % (96.2–100 %) for MHRT, and 98.2 % (94.9–100 %) 
for UHRT. There were no significant predictive factors associated with 
metastasis-free survival on univariate analysis.

Cumulative incidence of CRPC at 5-years (95 % CI) was 1.2 % 
(0.1–5.9 %) for CFRT, 0 % for MHRT, and 0 % for UHRT (p = 0.54), with 
no significant predictive factors on univariate analysis. PCSS was not 
significantly different between treatment type (p = 0.35), and at 5-years 

Fig. 2. Acute toxicity by treatment type: (a) grade ≥ 2 gastrointestinal; (b) grade ≥ 2 genitourinary; (c) grade ≥ 3 genitourinary.
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was 98.7 % (95 % CI 96.2–100 %) for CFRT, 100 % for MHRT and 100 % 
for UHRT, with no significant predictive factors on univariate analysis. 
At 5-years, overall survival (95 % CI) was 90.8 % (84.5–97.5 %) for 
CFRT, 91.3 % (85.4–97.7 %) for MHRT, and 93.3 % (87.2–99.9 %) for 
UHRT, and was not significantly different between the groups (p =
0.74). On univariate analysis, the use of ADT was significantly associ
ated with survival, with patients receiving ADT having a lower proba
bility of death compared to patients who did not receive ADT (HR 0.24, 
95 % CI 7.7–74.3, p = 0.01).

Acute toxicity

Cumulative incidence (95 % CI) of acute grade ≥ 2 gastrointestinal 
(GI) toxicity at 3-months was 4.4 % (1.4–10.2 %) for CFRT, 5.7 % 
(2.1–11.9 %) for MHRT, and 11.7 % (5.1–21.2 %) for UHRT, which was 
not significantly different between treatment type (p = 0.19) (Fig. 2a). 
There were no acute grade ≥ 3 GI toxicities in any patients. Acute grade 
≥ 2 genitourinary (GU) toxicity at 3 months was 40 % (95 % CI 29.8–50 
%) for CFRT, 30 % (20.4–39.3 %) for MHRT, and 56.7 % (43–68.2 %) for 
UHRT, which was statistically significantly different between groups (p 
< 0.0001) (Fig. 2b). On multivariable analysis, treatment type was 
significantly associated with acute grade ≥ 2 GU toxicity (UHRT vs 
CFRT HR 2.1, 95 % CI 1.3–3.2, p = 0.0009, and UHRT vs MHRT HR 2.9, 
95 % CI 1.8–4.7, p < 0.0001). Acute grade ≥ 3 GU toxicity was rare, with 
cumulative incidences (95 % CI) at 3 months of 1.1 % (0.1–5.4 %) for 
CFRT, 1.1 % (0.1–5.6 %) for MHRT, and 0 % for UHRT, not significantly 
different between the groups (p = 0.50).

Late toxicity

Cumulative incidence (95 % CI) of late grade ≥ 2 GI toxicity at 5 
years was 25 % (16–35 %) for CFRT, 35 % (24.9–45.4 %) for MHRT, and 
23.4 % (95 % CI 13.6–34.8 %) for UHRT, which was not significantly 
different between treatment types (p = 0.18) (Fig. 3a). On univariate 
analysis, older age was significantly associated with higher risk of 

developing late grade ≥ 2 GI toxicity (HR 1.1, 95 % CI 1.0–1.1, p =
0.02). Late grade ≥ 3 GI toxicity at 5 years was 2.4 % (95 % CI 0.5–7.6 
%) for CFRT, 13.4 (7.1–21.7 %) for MHRT and 0 % for UHRT, which was 
significantly different between groups (p = 0.001) (Fig. 3b). On uni
variate analysis, treatment type was significantly associated with late 
grade ≥ 3 GI toxicity (p = 0.02), and significantly differed for MHRT vs 
CFRT (HR 4.8, 95 % CI 1.1–20.4, p = 0.03). Cumulative incidence (95 % 
CI) of late grade ≥ 2 GU toxicity at 5 years was 63 % (51.5–72.5 %) for 
CFRT, 58.8 % (46.8–69 %) for MHRT, and 65 % (51.3–75.7 %) for 
UHRT, and was not significantly different between treatment groups (p 
= 0.36) (Fig. 3c). Late grade ≥ 3 GU toxicity (95 % CI) at 5 years for 
CFRT, MHRT, and UHRT was 0 %, 1.2 % (0.1–5.7 %), and 3.4 % 
(2.4–10.5 %), respectively, and was not significantly different amongst 
treatment types (Fig. 3d).

Discussion

This analysis shows that with a median follow-up of approximately 6 
years, there were no statistically significant differences in oncologic 
outcomes between the various fractionation types. This mirrors the ev
idence to date examining hypofractionation in the setting of prostate- 
only radiotherapy. Interestingly, the cumulative incidences of 
biochemical failure were numerically different among the groups (<2% 
for UHRT, >10 % for CFRT), although not statistically significant, 
perhaps owing to the under-powered nature of this analysis, or differ
ences in baseline patient characteristics between the studies including a 
higher estimated risk of LNI in patients receiving CFRT and MHRT 
compared to UHRT which may have driven these oncologic results, 
although the high-risk disease patients who received UHRT had similar 
estimates of risk of LNI compared to those receiving CFRT and MHRT. 
Interestingly, similar findings were seen in PACE-B with prostate-only 
radiotherapy, where the 5-year biochemical failure event-free survival 
rate was numerically (but not statistically) improved for UHRT (SBRT) 
compared to the standard arm.

In terms of toxicity, we found that UHRT was associated with 

Fig. 2. (continued).
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significantly worse acute grade ≥ 2 GU toxicity. Fortunately, there was 
no worse acute grade ≥ 3 GU toxicity, and the toxicity seems to have 
been transient, as there was no worse late GU toxicities in the UHRT arm 
compared to CFRT or MHRT. Grade 2 GU toxicities may be influenced by 
prescribing patterns for medications such as alpha adrenergic receptor 
antagonists and beta-3 adrenergic receptor agonists. Furthermore, half 
of the patients in the UHRT group received a DIL boost which could be 
associated with higher incidence of GU toxicity. Although our prior 

analysis of the two UHRT trials included in this analysis did not 
demonstrate statistically worse GU toxicity with a DIL boost, this may be 
owing to underpower with small sample sizes, as the numeric differences 
in acute grade ≥ 2 toxicity were large (66.6 % with DIL boost versus 
43.3 % without) [21) Further, an interim analysis from the PRIME trial 
(NCT03561961) of UHRT versus MHRT to the prostate and pelvis did 
not demonstrate significant differences in acute grade ≥ 2 GU toxicity 
[24]. UHRT did not have any significantly worse late toxicities 

Fig. 3. Late toxicity by treatment type: (a) grade ≥ 2 gastrointestinal; (b) grade ≥ 3 gastrointestinal; (c) grade ≥ 2 genitourinary; (d) grade ≥ 3 genitourinary.
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compared to the other treatment types. Interestingly, the 1-year urinary 
flare leading to worse GU toxicities in PACE-B was not observed in the 
present study [25]. The only significant difference in late toxicities was 
the worse grade ≥ 3 GI toxicity in MHRT, despite use of a tighter PTV 
margin, which we initially demonstrated in our analysis of the pHART2 
study [19], but there were no differences between UHRT and CFRT.

Further study of UHRT for prostate and ENI treatment is needed. To 
our knowledge, five phase 3 randomized controlled trials investigating 
UHRT are ongoing: four trials are comparing different fractionation 
schemes, and one is assessing the role of ENI compared to prostate only 
radiotherapy. First, the PRIME trial (NCT03561961) is a non-inferiority 
multi-centre study of 464 patients with high risk localized or node 

Fig. 3. (continued).
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positive PCa randomized to MHRT (50 Gy to the pelvis and 66–68 Gy in 
25 fractions to the prostate, delivered daily) or UHRT (25 Gy to the 
pelvis and 35–36.25 Gy in 5 fractions to the prostate, delivered daily or 
alternate days) with a primary endpoint of 4-year biochemical failure 
free survival [26] Second, the ‘High Five Trial’ − NRG GU013 
(NCT05946213) is a randomized non-inferiority multi-centre trial of 
1209 patients with high risk localized or node positive PCa randomized 
to CFRT or MHRT (20–45 fractions over 4–9 weeks) or UHRT (5 frac
tions delivered on alternate days) with a primary endpoint of metastasis- 
free survival.

Third, ASCENDE-SBRT − CCTG PR.24 is a multi-centre study of 710 
patients with high risk localized PCa investigating high-dose rate or low- 
dose rate brachytherapy boost plus external beam radiotherapy to the 
prostate and pelvis (46 Gy in 23 fractions) versus SBRT to the prostate 
and pelvis (25 Gy to the pelvis and 40 Gy to the prostate). Fourth, PCS-XI 
(NCT05820633) is a non-inferiority multi-centre randomized study of 
500 patients with prostate cancer needing pelvic RT investigating CFRT 
or UHRT (25 Gy in 5 fractions) to the prostate and pelvis in combination 
with a HDR brachytherapy boost with a primary endpoint of toxicity and 
quality of life.

Fifth, PACE-NODES (NCT05613023) is a multi-centre trial aiming to 
accrue 536 patients with high risk localized PCa investigating the role of 
pelvic RT in the context of UHRT. In PACE-NODES, patients are ran
domized to either receive prostate only SBRT (36.25 Gy in 5 fractions to 
the prostate and SVs with a dose of 40 Gy to the prostate CTV, delivered 
on alternate days) or prostate and pelvic SBRT (25 Gy to the pelvis and 
36.25 Gy in 5 fractions to the prostate and SVs with a dose of 40 Gy to 
the prostate CTV, delivered on alternate days) with a primary endpoint 
of time to biochemical or clinical failure at a minimum of 3.5 years of 
follow-up.

This analysis must be interpreted in the context of the limitations of 
the study. First, this cohort was developed from 3 separate prospective 
trials with different enrolment criteria, with the allowance of unfav
ourable intermediate risk patients into the UHRT trials but not CFRT or 
MHRT trial. Patients on the UHRT trials also received a shorter duration 
of ADT compared to the other patients, so the efficacy results should be 
interpreted with that in mind. Second, the studies took place over 
different time periods, although the UHRT trials took place over the 
timespan of pHART2 RCT. This also contributed to 5STAR using an 
updated CTCAE scale for toxicity grading compared to pHART2 RCT and 
SATURN. Third, SATURN and 5STAR were single-arm studies without a 
comparator arm of MHRT or CFRT radiotherapy, and pHART2 RCT did 
not include an UHRT arm. Fourth, SATURN and 5STAR used two 
different prostate doses, and although the results are presented as 
aggregate, there may be differences related to prostate dose. Overall, 
this data should be viewed as hypothesis generating. Results from phase 
3 randomized studies of UHRT versus MHRT or CFRT are needed to 
determine the efficacy of an UHRT approach before it is routinely 
adopted into clinical practice.

In summary, ENI using UHRT resulted in similar oncologic outcomes 
to CFRT and MHRT, with worse acute grade ≥ 2 GU toxicity but no 
differences in late toxicity. Randomized phase 3 trials of ENI using 
UHRT techniques are ongoing and much anticipated.
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