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Abstract

Background/Purpose Dose escalation has demonstrated a significant improvement in biochemical recur-
rence in high-risk prostate cancer (HRPCa). We evaluated the impact on overall survival (OS) of dose intensification
with external beam radiation therapy (EBRT) in a cohort of HRPCa patients treated in a single institution.

Methods and Materials Between January 1997 and January 2024, a total of 1451 consecutive localized PCa patients
were treated with primary EBRT alone as part of a prospective institutional program for risk-adapted dose-intensi-
fication radiotherapy. For the present analysis, we specifically selected a cohort of 424 consecutive HRPCa patients
with a minimum follow-up (FU) of 5 years. The median RT dose was 79.2 Gy (interquartile range [IQR] 74.9-80.3). Short
and long-term hormones were administered in 56 (13%) and 350 (83%) of patients respectively. Kaplan—-Meier curves
were used to calculate overall survival (OS). Cumulative incidence of distant metastasis (DM), and cause specific sur-
vival (CSS) were estimated using competing risk regression.

Results Median patient age was 69 years (IQR 65-72) and median FU was 118 months (IQR 88.0-135.0). At the time
of analysis, 54 of 424 patients (13%) had died. The leading cause of death was cardiovascular disease in 16/54
patients (4%), followed by PCa in 15 patients (3%). At 10 and 15 years, the KM estimated OS rates were 91% (95% Cl
87-93) and 71% (95% Cl 61-79), respectively. The corresponding rates for MFS were 87% (95% Cl 83-90) and 60%
(95% Cl 49-68), and for CSS were 97% (95% Cl 95-99) and 90% (95% Cl 49-81), respectively. In multivariate analysis,
when adjusted for patient age, T stage, Gleason/ISUP group, PSA and length of hormone-therapy, higher radia-

tion dose remained significantly associated with an improved OS (HR 0.89; 95% Cl 0.84-0.94), MFS (HR 0.94; 95% Cl
0.90-0.98) and CSS (HR 0.89; 95% Cl 0.84-0.94).

Conclusions The present study confirms that radiation dose intensification is paramount in the treatment of HRPCa
with independence of duration of ADT.

Keywords High-risk prostate cancer, Radiation dose escalation, Radiotherapy, Overall survival, Metastasis-free
survival, Androgen deprivation

*Correspondence:

A. Zapatero

almudena.zapatero@salud.madrid.org

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13014-025-02665-0&domain=pdf

Zapatero et al. Radiation Oncology (2025) 20:102

Introduction

High-risk localized prostate cancer (HRPCa) is charac-
terized by substantial heterogeneity and a lack of predic-
tive models to facilitate an individualized, risk-adapted
therapeutic approach. Multimodal therapy, incorporating
high-dose RT (RT) combined with long-term androgen
deprivation therapy (LADT), is currently recognized as
a widely accepted standard-of-care treatment. Addition-
ally, for patients with very high-risk or locally advanced
disease, the inclusion of abiraterone is considered to fur-
ther enhance treatment efficacy [1].

The importance of RT dose intensification in PCa has
been demonstrated in several randomized controlled tri-
als [2—-5]. These studies have proved that dose escalation
improves biochemical recurrence outcomes. However,
they have failed to establish a significant benefit in over-
all survival (OS). Only one trial conducted in the 1990s,
which included patients across all risk groups, reported
a sustained improvement in PCa-specific mortality
after a median follow-up of 14 years [6]. Recently, the
GETUG-AFUI1S8 trial, presented at the ASCO 2024 meet-
ing, revealed that escalating the dose to 80 Gy in patients
with HRPCa was associated with improved OS and can-
cer-specific survival (CSS) (HR 0.61) compared to 70 Gy,
without a concomitant increase in long-term toxicity [7].

In this study, we aimed to determine how relevant is the
impact of EBRT dose escalation on key endpoints, such
as OS, metastasis-free survival (MFS), CSS and late toxic-
ity, in a prospective cohort of HRPCa patients treated in
a real-world setting and with a minimum FU of 5 years.

Patients and methods
Patients and treatment characteristics
Between January 1997 and January 2024, a total of
1451 consecutive male patients with localized PCa
were treated with primary EBRT alone as part of a pro-
spective institutional program for risk-adapted dose-
intensified RT. For the present analysis, we specifically
selected a cohort of 424 consecutive HRPCa patients,
defined according to the National Comprehensive Can-
cer Network (NCCN) criteria and the following eligibility
requirements: histological diagnosis of acinar adenocar-
cinoma, no evidence of regional nodal or distant disease
on conventional imaging, a radiation dose exceeding
66.0 Gy, no prior, concomitant or adjuvant treatment
with chemotherapy or novel androgen receptor pathway
inhibitors (ARPIs), no combined treatment with brachy-
therapy, and a minimum follow-up (FU) period of five
years. Exclusion criteria included the presence of other
histologies, T4 or N1 tumours.

Pre-treatment diagnostic evaluations included blood
chemistry analysis, digital rectal examination, transrectal
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ultrasound, magnetic resonance imaging (MRI) of pros-
tate since 2007, and conventional imaging for clinical
staging (computed tomography of the thorax, abdomen
and pelvis, and bone scan).

Treatment

All patients were treated with EBRT alone within a
framework of a continuous and progressive dose-inten-
sification institutional program. The median RT dose was
79.2 Gy (interquartile range [IQR]: 74.9-80.3 Gy). Treat-
ment was delivered in daily fractions of 1.8—-2.0 Gy in 407
cases, while alternative moderated fractionation schemes
were employed in 17 cases. The first 274 patients (65%)
received treatment with three-dimensional conformal
RT (3D-CRT). From 2007 onward, the subsequent 150
patients (35%) were treated with intensity-modulated/
image-guided RT (IMRT/IGRT), using intra-prostatic
gold fiducial markers to enhance the RT dose prescrip-
tion to 80.0 Gy. The techniques for simulation, treatment
planning, and delivery for both 3D-CRT and IMRT have
been described in detail elsewhere [8]. The clinical tar-
get volume primarily included the prostate gland and
the proximal two-thirds of the seminal vesicles. Given
the controversy regarding the role of prophylactic pel-
vic radiotherapy at the time, elective pelvic node radio-
therapy (ENRT) was at the discretion of the physician
and administered to 117 patients at doses of 45.0-50.0
Gy. Androgen deprivation was given as part of two con-
secutive multi-institutional trials [10, 11]. Short term
ADT (6 months, STADT) and LADT (24-36 months)
were administered in 56 (13%) and 350 (83%) of patients
respectively. Table 1 summarizes the patient and treat-
ment characteristics.

All patients were continuously monitored from the
time of treatment completion, and the duration of FU
was calculated from the date of diagnosis. FU visits,
including digital rectal examinations, PSA measure-
ments, and assessments of specific genitourinary (GU)
and rectal morbidity, were conducted every 3—6 months
for four years, and annually thereafter. CT, bone scans,
and chest X-rays were scheduled for re-staging following
PSA failure.

Outcomes and definitions

OS was defined as the time from diagnosis to death from
any cause or censoring at the date of the last contact.
MES was defined as the time from diagnosis to metastasis
or death from any cause, whichever occurred first, or as
censored at the date of the last follow-up. CSS included
all deaths from PCa or treatment-related complications,
as well as deaths from unknown causes in patients with
active cancer, excluding those with only biochemical
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Table 1 Summary of patients'and treatment characteristics

N N =424
Follow-up (months) 424
Median [Q1, Q3] 11888, 135]
Patient age (years) 424
Median [Q1, Q3] 69 [65, 72]
> 65 303 (71%)
<65 121 (29%)
Clinical T stage 424
T 29 (7%)
T2 124 (29%)
13 271 (64%)
PSA at diagnosis (ng/mL) 422
Median [Q1, Q3] 18.70[9.38, 33.50]
<10 111 (26%)
10-20 109 (26%)
>20 202 (48%)
Missing 2
Gleason score/ISUP grade groups 419
1 138 (33%)
2 93 (22%)
3 67 (16%)
4 81 (19%)
5 40 (10%)
Missing 5
Number of risk factors 418
One factor 274 (66%)
Two factors 118 (28%)
Three factors 26 (6%)
Missing 6
Radiation dose (Gy) (1.8-2/Fraction) 407
Median [Q1, Q3] [74.9-80.3]
<74 Gy 120 (29%)
>74Gy 287 (71%)
Not evaluated (2.7 Gy/Fraction) 17
IMRT/IGRT 150/424 (35%)
Elective pelvic node radiotherapy 117/424 (28%)
Androgen deprivation therapy 424
No 18 (4%)
STADT 56 (13%)
LTADT 350(83%)

*ISUP International society of urological pathology; #/MRT/IGRT Intensity
modulated radiotherapy/image guided radiotherapy; $STAD Short-term
androgrendeprivation therapy; & Long-term androgen deprivation therapy

failure. The cause of death was recorded by the treating
physician and reviewed in clinical records if necessary.
Late toxicity assessments (occurring >90 days after RT
and graded according to the RTOG/EORTC late radia-
tion morbidity scheme, were performed at each follow-
up visit. The Common Terminology Criteria for Adverse
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Events (CTCAE) scoring system was used for specific
conditions, such as urethral stenosis, incontinence, rec-
tal bleeding, and haematuria. The highest recorded acute
and chronic urinary toxicity for each patient was used in
the analysis.

Statistics

Quantitative variables were expressed as mean and
standard deviation (SD) or median and interquartile
range (IQR) for the variables with non-normal distribu-
tion. For qualitative variables, frequency and proportions
were used.

The OS analysis was done using Kaplan—Meier curves,
and the treatment groups were compared using the log-
rank (Mantel-Cox) test and the Cox proportional-hazards
model to compute hazard ratios (HRs). The cumulative
incidence curves of MFS and CSS were assessed using
competing risk regression. For cancer-specific death
and MFS, comparisons between groups were conducted
using the Fine and Gray model to account for the com-
peting risk of non-PCa mortality and estimate sub-dis-
tribution hazard ratios (HRs). Death from any cause was
considered a competing risk [9].

Univariate and multivariate Cox regression analysis
(MVA) was performed to assess the association between
clinical outcomes and treatment, adjusting for predefined
relevant clinical and demographic factors. The variables
included in the analysis were patient age (both continu-
ous and categorical), T stage, pre-treatment PSA (contin-
uous and categorical), Gleason score -empirically adapted
to International Society of Urological Pathology (ISUP)
groups-, duration of ADT, and radiation dose (continu-
ous and categorical). Patients treated with ENRT (117)
were not excluded from the analysis. Variables with a
p-value <0.1 in univariate analysis, as well as those with
p> 0.1 but deemed clinically relevant, were included in
the MVA. Two-sided p-values <0.05 were considered sta-
tistically significant. Statistical analyses were conducted
using R v.4.3.2

Outcomes

The median patient age was 69 years (IQR 65-72), and
the median FU was 118 months (IQR 88-135). At the
time of analysis, 54 out of 424 patients (13%) had died.
The leading cause of death was cardiovascular disease in
16 of 54 patients (4%), followed by PCa in 15 patients (3%)
and other malignancies in 9 patients (2%). Biochemical
failure (BF) (nadir +2 criteria) occurred in 101 patients
(24%), with a median time to event of 112 months (IQR
80-130). Of the 101 patients with BF, 97 received salvage
therapy, primarily with hormone therapy (51 patients,
53%). Distant metastasis developed in 41 patients (10%),
with a median time to event of 113 months (IQR 87-139).
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Fig. 2 Cumulative incidence of cause specific mortality from the Fine
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Local metastasis-directed therapy (MDT) combined with
hormone therapy was administered in 8 patients, while
salvage doublet therapy with docetaxel or androgen
receptor pathway inhibitors (ARPIs) was administered as
part of a clinical trial to 10 patients.

At 10 and 15 years, the Kaplan—Meier estimated OS
rates were 91% (95% CI 87-93) and 71% (95% CI 61-79),
respectively. The corresponding rates for MFS were 87%
(95% CI 83-90) and 60% (95% CI 49-68), while those for
CSS were 97% (95% CI 95-99) and 90% (95% CI 49-81),
respectively (Figs. 1 and 2). The 10-year estimated inci-
dence of grade >2 late urinary complications was 13%,
while that of grade >2 late rectal toxicity was 10%. There
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were only nine cases (2%) of grade 3 genitourinary (GU)
toxicity and two cases of grade 4 GU complications.
Regarding gastrointestinal (GI) toxicity, there were four
cases (0.9%) of grade 3 toxicity, with no cases of grade 4
toxicity reported.

The results of the univariate and MVA are summarized
in Tables 2 and 3 and Appendices 1 and 2. For clarity, we
decided to exclude from the radiation-dose analysis the
17 patients treated with a fractionation different from
1.8-2 Gy per fraction. The univariate analysis for OS
showed that higher radiation dose (as continuous vari-
able, HR 0.89, 95% CI 0.85-0.93, p< 0.001), low patient
age (HR 1.07, 95% CI 1.02-1.12, p= 0.010), and LTADT
(HR 0.26, 95% CI 0.12-0.58, p < 0.001) were significantly
associated with an improvement in OS, whereas T stage,
PSA levels, and Gleason/ISUP grade groups were not.
Unexpectedly, patients treated with ENRT experienced
significantly more events than those who did not receive
ENRT (p< 0.001). This finding was deemed a bias-related
artifact (patients with poorer prognosis and lower radia-
tion dose) and was therefore excluded from the MVA.

In the MVA, when adjusted for patient age and length
of hormone-therapy, higher radiation dose remained
significantly associated with an improved OS (HR 0.89,
95% CI 0.84-0.94). The 10-year OS was 95% for patients
receiving RT at doses >74 Gy, compared to 81% for those
receiving lower RT doses (supplementary information in
Appendix 1 and 2). With regard to MFS, higher radiation
dose was also associated with a significant improvement
in MFS, in both univariate and MVA (HR 0.94, 95% CI
0.90-0.98), together to Gleason/ISUP grade groups 4-5
(HR 1.66, 95% CI 1.01-2.73) (Figs. 3 and 4, Appendices
1 and 2).

Finally, although the number of events was low, we also
observed a significant improved CSS with higher radia-
tion doses (HR: 0.84; 95% CI 0.84—0.94) (Fig. 5, Appendix
1).

Discussion

The results of the present study provide new evidence
highlighting the critical role of dose intensification with
EBRT in treating HRPCa in a real-world setting, beyond
the controlled selection criteria of clinical trials. In this
long-term analysis (median FU of 118 months) of a pro-
spective cohort of HRPCa patients, we proved a signifi-
cant benefit of dose-escalation with EBRT on MFS, OS
and CSS. This survival benefit was irrespective of ADT
length, patient age and other tumour related factors,
without compromising urinary or rectal function. The
late GU and GI toxicity rates remained low, probably due
to the incorporation of IMRT/IGRT techniques to inten-
sify the RT dose from 76.0 to 80.0 Gy.
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Table 2 Univariate and multivariate Cox analysis for overall survival
Variables N Univariate analysis Multivariate analysis

p value HR (95% CI) p value HR (95% Cl)
Patient age 424 0.010 1.07 (1-02-1.12) 0.059 1.05 (0.99-1.10)
continuous
Radiation dose (Gy) 407 < 0.001 0.89 (0.85-0.93) <0.001 0.89 (0.84-0.94)
continuous
ADT 424

No 18 - - -

STAD 56 0.22 0.58 (0.24-1.38) 037 0.67 (0.28-1.60)
LTAD 350 < 0.001 0.26 (0.12-0.58) 0.12 0.52(0.23-1.19)
PSA ng/ml 424 0.65 0.99 (0.99-1.00)
continuous
Gleason/ISUP grade group 419

1-2 231 - -

3 67 0.87 0.93 (0.38-2.26

4-5 121 0.22 147 (0.80-2.68)

T stage 424

T 29 - -

T2 124 041 1.86 (0.43-8.07)

T3 271 0.60 147 (0.35-6.14)

*HR Hazard ratio; #Cl Confidence interval; **ADT Androgen deprivation therapy; ¢STADT: Short-term androgen deprivation therapy; €LTADT Long-term androgen
deprivation therapy; **ISUP International society of urological pathology

Table 3 Univariate and multivariate Cox analysis for metastasis-free survival

Variables Univariate analysis Multivariate analysis
Pvalue HR (95% ClI) P value HR (95% ClI)
Patient age 424 036 0.1.08 (0.98-1.05) -
Continuous
Radiation dose (Gy) 407 0.003 0.94 (0.91-0.98) 0.003 0.94 (0.90-0.98)
Continuous
ADT 424
No 18 - - -
STAD 56 049 0.74(0.32-1.71)
LTAD 350 0.06 048 (0.23-1.02)
PSA ng/ml 424 0.54 0.99 (0.99-1.0) -
Continuous
Gleason/ISUP Grade 419
1-2 131 - - - -
3 67 042 1.30 (0.68-2.50) 0.24 1.50 (0.77-2.88)
4-5 121 0.02 1.80 (1.10-2.93) 0.05 1.66 (1.01-2.73)
T stage 424
T1-2 153 - - -
T3 271 0.76 1.07 (0.66-1.75)

*HR Hazard ratio; #C/ Confidence interval; **ADT Androgen deprivation therapy; ¢STADT Short-term androgen deprivation therapy; €LTADT Long-term androgen
deprivation therapy; **/SUP International society of urological pathology

To our knowledge, the MDACC dose-escalation trial,
with a recent update reporting a median follow-up of
14 years, and the GETUG 18 trial, presented at the 2024
ASCO meeting, are the only phase III studies that have
demonstrated a significant improvement in OS and CSS

with dose escalation beyond 78 Gy. The aim of our retro-
spective study was to underscore the importance of high-
dose EBRT, highlighting that each additional Gy (HR
0.89) contributes meaningfully to treatment outcomes in
HRPCa, irrespective of the use or duration of ADT.
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Although we recognize that our data are not directly
comparable, the clinical outcomes observed at 10 and
15 years in this study using EBRT alone for dose escalat-
ing, are consistent with other trials of dose intensification
with EBRT, or combined therapy with a brachytherapy
boost [5, 10—14]. The 10-year OS and CSS were 91% and
97%, respectively, despite only one-third of the patients
received ENRT. While intuitive and rational, the impact
of ENRT on the OS of HRPCa patients remains contro-
versial. Until recently, there has been no high-level and
unequivocal evidence indicating a clinically significant
benefit in relevant oncologic outcomes from ENRT [15,
16]. Recently, the POP-RT trial reported a significant
improvement in biochemical disease-free survival and
MES at 5-years with the addition of whole pelvic RT in
224 PET PSMA-staged patients with very unfavourable
factors, although without an impact on OS [17]. Hope-
fully, the NRG/RTOG 0924 randomized trial will shed
definitive light on the selection of patients who will ben-
efit from ENRT.

Further refinements to intensify RT dose without a
relevant increase in toxicity include hypofractionation
schemes, stereotactic technics and biologically guided
focal intensification. The oncological benefits of focal
boosting of index lesions (ILs) was demonstrated in the
phase 3 FLAME trial [18], and other studies have also
reported excellent morphological and functional local
control with highly selected focal radiation dose intensi-
fication [19].

Most of the evidence on ultra-hypofractionation
(UHRT) is derived from studies in low- and intermedi-
ate-risk PCa, with limited data available for high-risk
disease. Currently, the most extensive randomized evi-
dence for UHRT in high-risk disease comes from the
HYPO-RT-PC trial. This phase III non-inferiority clini-
cal study that randomized 1,200 patients to receive either
UHRT or conventional fractionated EBRT, including
126 high-risk patients, showed that UHRT was equally
effective to conventionally fractionated radiotherapy

for intermediate-to-high risk prostate cancer [20]. An
individual patient meta-analysis of 344 HRPCa patients
treated with stereotactic ablative body radiotherapy
(SABR) has provided prospective evidence support-
ing favourable toxicity profile and promising efficacy of
UHRT in HRPCa [21]. Prospective studies on SABR in
HRPCa, with or without focal boost, have also reported
encouraging preliminary results [22, 23]. Several con-
trolled prospective studies are currently underway to
validate these findings and to determine the optimal dose
and biologically guided target volume in high-risk dis-
ease, particularly in combination with ENRT, ADT, and/
or novel therapies [24, 25].

The incorporation of PSMA-PET imaging in staging,
monitoring and biological targeting is reshaping the land-
scape of PCa [26, 27]. This shift is particularly significant
in the high-risk and very HRPCa setting, as advanced
imaging is likely to result in a more selective—and poten-
tially more favourable—high-risk cohort. Additionally,
it will lead to increased detection of low-volume oligo-
metastatic disease requiring adjustments in management
that may involve reassessing the duration of ADT, evalu-
ating the role of ENRT versus nodal SBRT, and determin-
ing the optimal timing for integrating novel androgen
receptor pathway inhibitors (ARPIs) and MDT.

Furthermore, the long-established criteria for BF fol-
lowing prostate RT may need to be reconsidered. The
earlier—and potentially more frequent—detection of
oligorecurrent and low-volume metastatic disease at
low PSA levels presents new treatment challenges, par-
ticularly in defining PSA failure [28]. However, the full
clinical impact of this"prognostic shift'on OS, as well as
the optimal integration of PSMA-PET imaging into treat-
ment protocols and definitions, remains under investi-
gation and requires further phase III clinical trials [29].
Given that a substantial proportion of high-risk patients
treated with LTADT (with or without ARPIS) and high-
dose RT achieve long-term survival, there remains a
need for earlier surrogate endpoints for OS. Emerging



Zapatero et al. Radiation Oncology (2025) 20:102

biological imaging techniques are expected to play a sig-
nificant role in this context.

Treatment strategies should be individualized (inten-
sification vs de-escalation) based on emerging predic-
tive tools. Multimodal artificial intelligence (AI) models,
including those based on histopathology or imaging, as
well as genomic platforms, are expected to play a piv-
otal role in the future of personalized PCa management.
Several ongoing trials evaluating the addition of second-
generation antiandrogens and/or poly(ADP-ribose)
polymerase (PARP) inhibitors in combination with radio-
therapy (RT) and androgen deprivation therapy (ADT)
for localized HRPCa have incorporated these novel pre-
dictive tools into their study designs.

This study has several strengths, including a long-term
follow-up, a low rate of missing data and a non-selective
patient population treated outside of clinical trials. We
analysed radiation dose as both a continuous and cat-
egorical variable, thereby enhancing the reliability of our
10-year outcome estimates. Furthermore, the use of CSS
as an endpoint offers certain advantages over OS and
contributes to the consistency of the results.

We acknowledge several key limitations, primarily
related to the retrospective design of the study. First, the
extended treatment period during which technological

Table 4 Univariate and multivariate Cox analysis for overall survival
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advancements were progressively implemented. Second,
substantial variability existed in the timing, indications,
and reporting methods for re-staging with conventional
imaging following biochemical failure, as well as in the
frequent use of early salvage hormone therapy in this
context.

In summary, the findings of the present study confirm
that radiation dose intensification is paramount in the
treatment of HRPCa, irrespective of the duration of ADT.
Dose escalation with EBRT, using IMRT/IGRT technolo-
gies, achieves excellent 10-year OS rates with low tox-
icity, consistent with outcomes observed in combined
approaches incorporating EBRT and brachytherapy
boost. The integration of novel advancements in SBRT
delivery guided by predictive models is currently being
evaluated in clinical trials with promising results. These
innovations are expected to substantially improve treat-
ment outcomes and, ultimately, enhance the quality of
life for patients with HRPCa.

Appendix 1
See Tables 4, 5, 6,7, 8,9 and 10.

Variables N Univariate analysis Multivariate analysis
p value HR (95% Cl) p value HR (95% Cl)
Patient age 424 0.010 1.07 (1-02-1.12) 0.059 1.05 (0.99-1.10)
continuous
Radiation dose (Gy) 407 <0.001 0.89 (0.85-0.93) <0.001 0.89 (0.84-0.94)
continuous
<74 Gy 120
> 74 Gy @ 287 < 0.001 0.24 (0.13-0.43) <0.001 0.29 (0.15-0.55)

ADT 424

No 18 - - -

STAD 56 0.22 0.58 (0.24-1.38) 0.37 0.67 (0.28-1.60)

LTAD 350 < 0.001 0.26 (0.12-0.58) 0.12 0.52(0.23-1.19)
Gleason/ISUP grade group 419

1-2 231 - -

3 67 0.87 0.93(0.38-2.26

4-5 121 0.22 147 (0.80-2.68)
T stage 424

T 29 - -

T2 124 041 1.86 (0.43-8.07)

T3 271 0.60 147 (0.35-6.14)

*HR Hazard ratio; #C/ Confidence intervale; ¢STADT Short-term androgen deprivation therapy; €.TADT Long-term androgen deprivation therapy; **/SUP International
society of urological pathology. " ? Median FU of 123 months (95% Cl 95-154) and 115 months (95% Cl 87-139) respectively
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Table 5 Univariate and multivariate Cox analysis for metastasis-free survival
Variables Univariate analysis Multivariate analysis
P value HR (95% ClI) P value HR (95% ClI)
Patient age 424 0.36 0.1.08 (0.98-1.05) -
Continuous
Radiation dose (Gy) 407 0.003 0.94 (0.91-0.98) 0.003 0.94 (0.90-0.98)
Continuous
<74 Gyt 120
> 74 Gy(Z) 287 0.002 048 (0.30-0.75) 0.002 047 (0.30-0.76)
ADT 424
No 18 - - -
STAD 56 049 0.74(0.32-1.71)
LTAD 350 0.06 048 (0.23-1.02)
PSA ng/ml 424 0.54 0.99 (0.99-1.0) -
Continuous
Gleason/ISUP Grade 419
1-2 131 - - - -
3 67 042 1.30 (0.68-2.50) 0.24 1.50 (0.77-2.88)
4-5 121 0.02- 1.80 (1.10-2.93) 0.05 1.66 (1.01-
2.73=
T stage 424
T1-2 153 - - -
T3 271 0.76 1.07 (0.66-1.75)

*HR Hazard ratio; #C/ Confidence intervale; ¢STADT Short-term androgen deprivation therapy; €.7TADT Long-term androgen deprivation therapy; **/SUP International
society of urological pathology. " Median FU of 123 months (95% CI 95-154) and 115 months (95% Cl 87-139) respectively

Table 6 Univariate and multivariate Cox analysis for cause-specific survival

Variables N Univariate analysis Multivariate analysis
p value HR (95% Cl) p value HR (95% Cl)
Patient age 424 0.460 0.97 (0.89-1.06) - -
continuous
Radiation dose (Gy) 415 0.002 0.88 (0.81-0.95) <0.001 0.89 (0.84-0.94)
continuous
<74Gy " 120
> 74 Gy? 287 0.01 0.26 (0.09-0.74) <0024 0.25 (0.08-0.83)
ADT (suppress hormone therapy)
No 18 - - -
STAD 56 0.59 1.78 (0.21-14.8) - -
LTAD 350 0.84 0.81(0.11-6.2) -
PSA ng/ml 424 0.57 0.99(0.34-7.22)
continuous
Gleason/ISUP grade group 419
1-2 231 - -
3 67 0.66 143 (0.29-6.98)
4-5 121 0.07 2.70(0.91-7.95)
T stage 424
T 29 - -
T2 124 < 0.001 11.11(2.53-48.7) < 0.001 10.34 (1.79-59.92)
T3 271 < 0.001 31.54 (15.3-66.1) < 0.001 4938 (11.5-212.2)

*HR Hazard ratio; #C/ Confidence intervale; ¢STADT Short-term androgen deprivation therapy; €LTADT Long-term androgen deprivation therapy; **/SUP International
society of urological pathology. " Median FU of 123 months (95% Cl 95-154) and 115 months (95% Cl 87-139) respectively
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Table 7 Univariate and multivariate Cox analysis for biochemical disease-free survival

Page 10 of 12

Variables N Events Univariate analysis Multivariate analysis
101 p value HR (95% Cl) p value HR (95% Cl)
Patient age 424 101 0.60 0.99 (0.96-1.02) - -
continuous
Radiation dose (Gy) 407 101 0.04 0.96 (0.93-0.99) 0.04 0.96 (0.93-0.99)
continuous
<74Gy " 120 47
> 74 Gy @ 287 52 0.04 0.65 (0.43-0.98) 0.05 0.66 (1.0-043)
Missing 2
ADT 424
No 18 8 - - -
STAD 56 16 0.22 0.58(0.24-1.38) 0.37 0.67 (0.28-1.60)
LTAD 350 30 < 0.001 0.26 (0.12-0.58) 0.12 0.52 (0.23-1.19)
PSA ng/ml 424 101 0.81 0.99 (0.99-1.00) -
continuous
Gleason/ISUP grade group 419
1-2 231 48 - -
3 67 17 0.096 0.93(0.91-2.81) 0.04 1.8 (1.03-3.21)
4-5 121 34 0.006 1.86 (1.19-2.91) 0.025 2.16 (1.36-3.44)
T stage 424
T 29 5 - - - -
T2 124 24 0.82 1.12 (0.45-2.94)
T3 271 72 0.59 1.29(0.52-3.10)

*HR Hazard ratio; #C/ Confidence intervale; ¢STADT Short-term androgen deprivation therapy; €.7TADT Long-term androgen deprivation therapy; **/SUP International

society of urological pathology. " Median FU of 123 months (95% CI 95-154) and 115 months (95% Cl 87-139) respectively

Table 8 Impact of biochemical failure on overall survival

Characteristic N Deathevent HR 95%Cl p-value

Table 10 Subgroups according to number of risk factors

Number and type of risk factors

Biochemical Failure ISUP4-5 51 (12%)

(nadir +2 ng/ml) ISUP4-5 & PSA > 20 14 (3.3%)

No 323 23 — PSA >20 85 (20%)

Yes 101 29 242  137-429 0,002 T3 138 (33%)

HR Hazard Ratio, C/ Confidence Interval T3 &ISUP4-5 12 (2.9%)
T3 & ISUP4-5 & PSA > 20 26 (6.2%)
T3 & PSA >20 92 (22%)

Table 9 Impact of biochemical failure on metastasis-free survival

Characteristic N MTS HR 95% Cl p-value

event

Biochemical Failure
(nadir +2 ng/ml)

No 323 24 — —
Yes 101 30 033 0.01-0.11 < 0,001

HR Hazard Ratio, C/ Confidence Interval
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