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Whole-pelvic irradiation with boost to involved nodes and prostate in
node-positive prostate cancer—long-term data from the prospective
PLATIN-2 trial
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Abstract
Purpose Node-positive prostate cancer is a potentially curable disease. Definitive radiotherapy to the prostate and lymphatic
drainage is an effective treatment option but prospective long-term outcome data are scarce. Thus, the current study aimed
to evaluate the toxicity and efficacy of definitive radiation therapy for men with prostate cancer and nodal metastases using
modern irradiation techniques.
Methods A total of 40 treatment-naïve men with node-positive prostate cancer were allocated to the trial. All patients
received definitive radiation therapy at two German university hospitals between 2009 and 2018. Radiation was delivered
as intensity-modulated radiation therapy (IMRT) with 51Gy to the lymphatic drainage with simultaneous integrated boost
(SIB) up to 61.2Gy to involved nodes and 76.5Gy to the prostate in 34 fractions. Feasibility and safety, overall and
progression-free survival, toxicity, and quality of life measurements were analyzed.
Results During a median follow-up of 79 months, median overall survival was 107 months and progression-free survival
was 78 months. Based on imaging follow-up, no infield relapse was reported during the first 24 months of follow-up. There
were 3 (8%) potentially treatment-related grade 3 toxicities. Common iliac node involvement was associated with a higher
risk of progression (HR 15.8; 95% CI 2.1–119.8; p= 0.007).
Conclusion Definitive radiation to the lymphatic drainage with SIB to the involved nodes and prostate is a safe and
effective treatment approach for patients with treatment-naïve, node-positive prostate cancer with excellent infield tumor
control rates and tolerable toxicity. Location rather than number of involved nodes is a major risk factor for progression.
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Introduction

With an incidence of 130 per 100,000 males per year,
prostate cancer is the most common newly diagnosed non-
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cutaneous cancer in European men [1]. In case of node-
positive prostate cancer at primary diagnosis, the main-
stay of treatment is either radical prostatectomy with pelvic
lymph node dissection or definitive radiation to the prostate
and pelvic nodes both combined with androgen-deprivation
therapy [2]. As safe and effective dose concepts have been
established for normal fractionation, hypofractionation, and
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ultrahypofractionation for the prostate over the years [3, 4],
fewer long-term outcome data have been published on toxi-
city and efficacy of dose concepts with the inclusion of pos-
itive nodes and elective pelvic lymphatic drainage. Due to
the lack of comparative trials and supported by higher-sen-
sitivity diagnostics such as PSMA-PET/CT, a multitude of
surgical techniques and radiation approaches are currently
used to treat primary node-positive prostate cancer. To min-
imize toxicity, some techniques aim for involved-node ther-
apy (i.e., lymph node SBRT, PSMA-guided surgery), with
a risk of leaving potential disease in the pelvis untreated.

The five-armed, prospective PLATIN phase II trials aim
at determining safety and feasibility, progression-free sur-
vival, and toxicity of IMRT of the pelvic nodes in pa-
tients with a SIB to either the prostate (PLATIN-1 [5, 6])
or the prostate and macroscopic nodes (PLATIN-2) in pa-
tients with a high risk for (Roach formula >20%) or clinical
suspicion of nodal involvement. In a postoperative setting,
PLATIN investigates pelvic node irradiation with a SIB to
the prostate bed (PLATIN-3 [7]), the prostate bed and in-
volved nodes (PLATIN-4), or to involved nodes in patients
with nodal recurrence after having received previous adju-
vant prostate bed irradiation (PLATIN-5). Here, we report
on the long-term outcome data of the PLATIN-2 trial.

Methods

Study design and participants

PLATIN-2 is an investigator-initiated, prospective, open,
bicentric, phase II trial initiated in 2009. Between 2009
and 2018, 40 patients with biopsy-proven, treatment-naïve
prostate cancer and clinical suspicion of node-positive dis-
ease in the pelvis at primary diagnosis were enrolled in
the trial. Eligible patients were between the age of 18 and
75 and had a sufficient performance status (Karnofsky per-
formance status ≥70%). The study protocol required andro-
gen-deprivation therapy (ADT) for at least 2 months prior to
study entry as well as ADT covering the period of radiation
therapy (usually 3-month depot LHRH-analogue). A total
ADT period of 24 months was recommended. Exclusion
criteria included pretherapeutic lymph edema, previous ra-
diation to the pelvis, and metastatic disease outside of the
pelvis.

All patients had pretherapeutic staging with conven-
tional imaging (pelvic CT and MRI and bone scintigra-
phy), 18F-fluorethylcholine, or [68Ga]Ga-PSMA-PET/CT.
Prostate-specific antigen (PSA) values were documented
before the start of ADT, before radiation, and during fol-
low-up visits. Follow-up visits were performed 6 weeks and
6, 12, 18, and 24 months after completion of radiotherapy
and PSA values were documented every 3 months. For

post-hoc analysis, overall survival (OS) was enquired with
the German Cancer Registry. Patients were contacted for
quality of life measures and PSA history was provided by
the treating urologist.

Procedures

Full details on the radiation parameters are provided in the
protocol. In summary, radiation was delivered as external
beam radiation therapy either as step-and-shoot IMRT or
tomotherapy, both with daily image guidance. No gold fidu-
cials were implanted. Target volume matching was primar-
ily performed to the prostate with a PTV margin of 6mm
and secondarily to the lymphatic drainage and metastatic
nodes, each with a PTV margin of 5mm. All patients re-
ceived irradiation of the pelvic lymphatic drainage with
a total dose of 51Gy with a SIB up to 76.5Gy to the prostate
and 61.2Gy to lymph nodes suspicious of metastatic disease
in 34 fractions. To minimize toxicity, the boost to the in-
volved nodes was considered secondary in close proximity
to the intestinal wall, permitting a maximum dose of 53Gy
in the intestine. Irradiated elective lymphatic drainage cov-
ered the external and internal iliac, obturator, presacral, and
common iliac nodes. Patients were offered therapy response
assessment with MRI 6, 12, 18, and 24 months after therapy
completion. With regard to nodal disease, therapy response
assessment was conducted according to the revised RECIST
guidelines (version 1.1) [8].

Outcomes

Due to the study protocol being designed in 2009, the pri-
mary endpoint of the PLATIN trial was safety and feasibil-
ity of the IMRT/IGRT technique in patients with prostate
cancer and an indication for nodal irradiation with a SIB
to lymph node metastases. Safety and feasibility were as-
sessed based on the rate of grade 3–5 toxicities (EORTC
CTCAE v3.0) and number of treatment discontinuations,
respectively.

One secondary endpoint was progression-free survival
(PFS), defined as time from study entry to biochemical
failure, radiological disease progression, or death from any
cause. Biochemical failure was defined according to the
Phoenix recommendations [9]. Radiological progression
was determined by pelvic MRI during the 6-, 12-, 18-,
and 24-month follow-up visits. If MRI was contraindi-
cated for staging due to comorbidities, contrast-enhanced
pelvic CT scan was performed. OS was defined as death
from any cause. Additionally, quality of life was deter-
mined by EORTC QLQ-C30 questionnaires and analyzed
in accordance with EORTC guidelines [8].

The safe treatment application rate (STR) was chosen as
the primary endpoint and defined as the proportion of pa-
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tients without treatment discontinuation or grade 3–5 toxi-
city as reported before [5].

The secondary survival endpoints were analyzed using
the following methods: a Kaplan–Meier plot was generated
in order to describe the development of OS and PFS over
time. Furthermore, to assess the effect of different covari-
ates on PFS, a multivariate Cox regression including all
covariates of interest was performed. The proportional haz-
ards assumption necessary for correctly applying the Cox
regression was checked using a score test and graphical
methods.

The secondary quality of life endpoints were analyzed
depicting the development of population mean and standard
error over the first six visits (baseline and months 2, 3, 6,
12, and 24) in a line plot with error bars.

The figures were created with RStudio (2022.02.3+ 492,
packages “survminer,” “ggplot2,” “ggpubr,” “forester”)
[10].

The PLATIN protocol is conducted in accordance with
Good Clinical Practice guidelines and the Declaration of
Helsinki. Ethics approval was granted by the local ethics
committee of both participating centers.

Results

Between 2009 and 2018, 40 patients with pelvic node-pos-
itive prostate cancer at primary diagnosis were allocated to
the PLATIN-2 trial for definite radiation therapy. The base-
line characteristics of the patients are shown in Table 1. The
median age at study entry was 69.5 years (range 53–75),
median PSA was 26.5ng/ml (range 6.6–232), and all pa-
tients had intermediate- or high-risk-featured biopsy-proven
primary tumors. Suspicion for nodal metastases was based
on conventional imaging (pelvic CT/MRI) alone in 24/40
(60%) and on PET/CT in 16/40 (40%) of men. All patients
had either PET/CT and/or bone scintigraphy negative for
metastatic bone lesions. A SIB was applied to a median of
2 (range 1–8) lymph node metastases with a nodal boost
planning target volume of 17ml (range 3.1–107). ADT was
started 2 months prior to radiation therapy with a PSA re-
duction proving hormone sensitivity in all cases. All pa-
tients reported a minimum of 6 months ADT. Although
24 months of ADT were recommended, 29/40 (72.5%)
had a documented androgen suppression for 18–30 months,
6/40 (15%) discontinued the ADT after 6 months, and for
5/40 patients (12.5%), no reliable, continuous data for ADT
use were documented after 6 months of follow-up.

The median follow-up period regarding OS data was
79 months (range 3–141) with a median OS of 107
months (Fig. 1). PSA values were available for a median
of 49 months (range 3–141) with a PFS of 78 months.

Table 1 Patient and planning characteristics

Patients (n) 40

Age at study entry (years)

Median (range) 69.5 (53–75)

PSA before ADT at study entry (ng/ml)

Median (range) 26.5 (6.6–232)

Gleason score (n)

6 1 (3%)

7a 6 (15%)

7b 10 (25%)

8 14 (35%)

9 8 (20%)

10 1 (3%)

T stage at primary diagnosis

T1 13 (33%)

T2 6 (15%)

T3 16 (40%)

T4 5 (13%)

Pretherapeutic staging (n)

Conventional only 24 (60%)

Choline PET/CT 12 (30%)

Choline and PSMA-PET/CT 2 (5%)

PSMA-PET/CT 2 (5%)

Boosted lymph nodes per patient (n)

Median (range) 2 (1–8)

PTV of total LN-SIB (cm3)

Median (range) 17 (3.1–107)

In 104 posttherapeutic abdominal MRI or CT scans in
31 patients, no infield relapse was seen up to 24 months
after study entry. Based on RECIST 1.1 criteria, 61%
(19/31) of patients had partial or complete remission after
24 months; 16% (5/31) were diagnosed with progressive
disease on follow-up MRI during the first 2 years of follow-
up. All relapse sites were located out of the radiation field
and occurred in patients with initially conventional staging
at an early follow-up stage. At long-term follow-up after
a median of 49 months, 14/40 (35%) patients had expe-
rienced disease relapse. Relapse pattern analysis revealed
an outfield progression in 11 patients and one patient with
both outfield and infield tracer avidity shown on PSMA-
PET/CT. In two patients, no imaging data were available
after biochemical relapse.

In multivariate analysis, a lower risk of progression was
seen in patients with only one involved lymph node and
T1/T2 disease (Fig. 2). Regarding the primary staging be-
fore study entry, the risk of progression was higher in pa-
tients with conventional staging compared to patients staged
with PET/CT (p= 0.04). Although only seen in 4 (10%) pa-
tients, common iliac node involvement was associated with
a higher risk for progression (p= 0.007).
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Fig. 1 Survival data PLATIN-2. OS overall survival, PFS progression-
free survival

During the 24 months of primary follow-up there were
three possibly treatment-related grade 3 toxicities including
one case of gross hematuria in need of inpatient hospital
care, one urethral fistula, and one case of recurring blad-
der obstruction requiring suprapubic catheter placement.
Grade 2 toxicity was common, with 25/40 (62.5%) patients
experiencing some treatment-related grade 2 toxicity dur-
ing treatment or at some point during the 2-year follow-
up, with cystitis being the most frequently reported toxicity
(Table 2).

After recovery from acute toxicity, quality of life as mea-
sured by the EORTC QLQ-C30 scores was not severely af-
fected by the treatment on a long-term basis (supplementary
Fig. 1).

Fig. 2 Hazard risk for progression in subgroups. CIN common iliac node, PET positron-emission tomography

Discussion

Recently, large randomized controlled trials have been pub-
lished to report on outcomes after whole-pelvic radiation
therapy with or without androgen deprivation therapy in
patients with a high risk for pelvic lymph node metasta-
sis, most often assessed on the basis of the Roach formula
[11–13]. In case of cN1-disease, however, mostly retro-
spective analyses have been published so far [14–17]. To
our knowledge, PLATIN-2 is the first prospective trial to
report on long-term outcome after WPRT using IMRT with
SIB to the nodal disease with neoadjuvant and concomitant
ADT.

As part of a subanalysis of the STAMPEDE control arm,
James et al. described a positive effect on failure-free sur-
vival (FFS; defined as lack of biochemical failure, systemic
progression, and death from prostate cancer) in patients
with high-risk prostate cancer including N+ disease when
adding RT to ADT compared to ADT alone [18]. In their
N+M0 subcohort, FFS at 2 years was 89% in patients
receiving RT and ADT with grade 3 genitourinary (GU)
or gastrointestinal (GI) toxicities in about 5% of patients,
which is similar to our results reported here.

In a retrospective analysis of 507 men treated with rad-
ical prostatectomy and lymph node dissection for node-
positive prostate cancer, Boorjian et al. reported a supe-
rior biochemical recurrence-free survival after 10 years of
56%. Aside from the selection bias in a surgical cohort,
these patients were not initially staged with node-positive
disease and therefore represent a lower-risk cohort than the
PLATIN-2 cohort. Furthermore, lifelong androgen depri-
vation in 90% of patients as well as adjuvant or salvage
radiation in 15% of patients have to be taken into account
when comparing this outcome to the results reported here
[19].

When compared to the long-term outcomes of the
PLATIN-1 trial [6] with a high risk for but no evident
nodal disease yet, both median OS and PFS are expectedly
worse in PLATIN-2 with macroscopic nodal involvement.
Our relapse analysis shows that the radiation treatment
in PLATIN-2 provides excellent local control rates with
tolerable toxicity. Progression was almost exclusively sys-
temic and was less likely in patients who underwent a more
sensitive pretherapeutic staging with PET/CT. Considering
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Table 2 Treatment-related grade 2 toxicity as per CTCAE vs. 3.0

Diarrhea (%) Enteritis (%) Proctitis (%) Edema (%) Cystitis (%)

Defining
symptom

Increase of 4–6 stools per day
over baseline; not interfering
with ADL

Abdominal pain;
mucus or blood in
stool

Rectal dis-
comfort

>10–30% inter-limb
discrepancy in volume
or circumference

Frequency with dy-
suria; macroscopic
hematuria

Treatment
completion

11 0 0 0 22

Month 6 3 0 0 0 5

Month 12 3 0 0 0 9

Month 18 3 0 6 0 6

Month 24 0 6 0 0 6

ADL activities of daily living

that most PET/CTs were conducted using a choline tracer
instead of the more sensitive PSMA [20], advances in
pretherapeutic staging may improve patient selection for
local therapy, resulting in even better curation rates than
those reported here. As seen in the postoperative PLATIN-4
and PLATIN-5 trials, common iliac node involvement was
a major risk factor for progression (unpublished data),
whereas the number of involved nodes was not associated
with a higher risk of progression.

Similar to the PLATIN-1 trial [6], no grade 3–4 GI toxi-
city was observed in our trial. In contrast to the PLATIN-1
cohort, however, three grade 3 GU toxicities occurred. Re-
vision of the radiation plan revealed no extraordinary dose
distribution explaining the urethral fistula or bladder outlet
obstruction, respectively. The gross hematuria was linked
to an overdosage of phenprocoumon, although a radiogenic
susceptibility for bleeding cannot be ruled out. Similar rates
for grade 2+ GU and GI toxicities were reported in the
whole-pelvic radiotherapy arm of the POP-RT trial [11],
indicating a negligible additional risk for GU and GI tox-
icity by adding a SIB to the positive nodes. In the POP-
RT trial, a more hypofractionated concept with 50Gy in
25 fractions to the lymphatic drainage was safely applied
in cN0 disease and was also similarly used with 46.8Gy to
the lymphatic drainage with SIB to the involved nodes up
to 57.2Gy in 26 fractions, with excellent infield control in
the PLATIN-5 trial (unpublished data). Since then, even ul-
trahypofractionated concepts have been adopted with node-
positive disease [21, 22].

Strengths of the study include the prospective nature,
the long follow-up period, and the strict adherence to the
study protocol. As adjuvant androgen deprivation was rec-
ommended although not an obligatory component of the
protocol, treatment regimens varied inevitably depending
on e.g. risk factors, toxicity, and the consulted urologist,
potentially clouding PFS data during the first 24 months of
follow-up. Limitations include the limited number of pa-
tients and the heterogenous staging modalities: since the
study started patient recruitment in the pre-PSMA-PET/CT
era, the missing PET/CT staging in patients recruited early

to the trial may constitute a potential bias. Consistent use
of PSMA-PET/CT as primary staging would probably have
excluded the patients with early progression on MRI fol-
low-up from enrolment. Subsequently, this study may have
underestimated PFS and OS in patients with node-positive
prostate cancer due to occult systemic metastases. Further-
more, in the context of high-risk prostate cancer and node-
positive disease, the STAMPEDE trial has provided evi-
dence supporting the use of intensified antiandrogen ther-
apy with radiotherapy [23]. Specifically, the combination of
ADT with abiraterone/prednisolone has demonstrated supe-
rior metastasis-free and overall survival compared to ADT
alone and may be considered standard of care for patients
with node-positive disease, even though the role of pelvic
radiation in the setting of intensified antiandrogen is yet to
be determined.

In summary, definitive radiation to the lymphatic drainage
with a boost to the involved nodes and prostate is a safe and
effective treatment option for node-positive prostate cancer.
Considering the establishment of more sensitive prether-
apeutic staging in high-risk prostate cancer with PSMA-
PET/CT, more patients will be diagnosed in a nodal pos-
itive stage. For this growing patient cohort, the PLATIN-
2 trial provides long-term data with excellent local control
rates and tolerable toxicity.

Supplementary Information The online version of this article (https://
doi.org/10.1007/s00066-023-02129-y) contains supplementary mate-
rial, which is available to authorized users.

Acknowledgements We thank the Klaus Tschira Foundation for fund-
ing the PLATIN trials.

Funding This work was supported by the Klaus Tschira Foundation.
The Klaus Tschira Foundation had no part in data collection, analysis,
interpretation, manuscript writing or submission.

Author Contribution Study conception and design were performed
by Klaus Herfarth, Jürgen Debus, and Daniel Zips. All authors con-
tributed to data collection and analysis. The first draft of the manuscript
was written by Christoph Fink and all authors commented on previous
versions of the manuscript. All authors read and approved the final
manuscript.

K

https://doi.org/10.1007/s00066-023-02129-y
https://doi.org/10.1007/s00066-023-02129-y


Strahlentherapie und Onkologie (2024) 200:202–207 207

Funding Open Access funding enabled and organized by Projekt
DEAL.

Conflict of interest C.A. Fink, D. Wegener, L.D. Sauer, C. Jäkel,
D. Zips, J. Debus, K. Herfarth, and S.A. Koerber declare that they have
no competing interests.

Open Access This article is licensed under a Creative Commons At-
tribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes
were made. 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/4.0/.

References

1. Wang L, Lu B, He M, Wang Y, Wang Z, Du L (2022) Prostate can-
cer incidence and mortality: global status and temporal trends in 89
countries from 2000 to 2019. Front Public Health 10:811044

2. NCCN. Prostate Cancer Version 3.2022. National Comprehensive
Cancer Network Clinical Practice Guidelines in Oncology. 2022.

3. Shelan M, Aebersold DM, Albrecht C, Bohmer D, Flentje M, Gan-
swindt U et al (2021) Moderately hypofractionated radiotherapy as
definitive treatment for localized prostate cancer: Pattern of practice
in German-speaking countries : A survey of the Prostate Cancer Ex-
pert Panel of the German Society of Radiation Oncology (DEGRO)
and the Working Party on Radiation Oncology of the German Can-
cer Society (DKG-ARO). Strahlenther Onkol 197:993–1000

4. Wolf F, Sedlmayer F, Aebersold D, Albrecht C, Bohmer D, Flen-
tje M et al (2021) Ultrahypofractionation of localized prostate can-
cer : Statement from the DEGRO working group prostate cancer.
Strahlenther Onkol 197:89–96

5. Habl G, Katayama S, Uhl M, Kessel KA, Edler L, Debus J
et al (2015) Helical intensity-modulated radiotherapy of the
pelvic lymph nodes with a simultaneous integrated boost to the
prostate—first results of the PLATIN 1 trial. Bmc Cancer 15:868

6. Koerber SA, Winter E, Katayama S, Slynko A, Haefner MF, Uhl M
et al (2019) Elective node irradiation with integrated boost to the
prostate using helical IMRT-clinical outcome of the prospective
PLATIN-1 trial. Front Oncol 9:751

7. Katayama S, Habl G, Kessel K, Edler L, Debus J, Herfarth K et
al (2014) Helical intensity-modulated radiotherapy of the pelvic
lymph nodes with integrated boost to the prostate bed—initial re-
sults of the PLATIN 3 Trial. Bmc Cancer 14:20

8. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D,
Ford R et al (2009) New response evaluation criteria in solid
tumours: revised RECIST guideline (version 1.1). Eur J Cancer
45:228–247

9. Roach M 3rd, Hanks G, Thames H Jr., Schellhammer P, Ship-
ley WU, Sokol GH et al (2006) Defining biochemical failure
following radiotherapy with or without hormonal therapy in men
with clinically localized prostate cancer: recommendations of the
RTOG-ASTRO phoenix consensus conference. Int J Radiat Oncol
Biol Phys 65:965–974

10. R Core Team (2023) R: A Language and Environment for Statistical
Computing. Vienna, Austria: R Foundationfor Statistical Comput-
ing. https://www.R-project.org/

11. Murthy V, Maitre P, Kannan S, Panigrahi G, Krishnatry R, Bak-
shi G et al (2021) Prostate-only versus whole-pelvic radiation ther-
apy in high-risk and very high-risk prostate cancer (POP-RT): out-
comes from phase III randomized controlled trial. J Clin Oncol
39:1234–1242

12. Pommier P, Chabaud S, Lagrange JL, Richaud P, Le Prise E, Wag-
ner JP et al (2016) Is there a role for pelvic irradiation in localized
prostate adenocarcinoma? Update of the long-term survival results
of the GETUG-01 randomized study. Int J Radiat Oncol Biol Phys
96:759–769

13. Roach M, Moughan J, Lawton CAF, Dicker AP, Zeitzer KL,
Gore EM et al (2018) Sequence of hormonal therapy and ra-
diotherapy field size in unfavourable, localised prostate cancer
(NRG/RTOG 9413): long-term results of a randomised, phase 3 trial.
Lancet Oncol 19:1504–1515

14. Lin CC, Gray PJ, Jemal A, Efstathiou JA (2015) Androgen depri-
vation with or without radiation therapy for clinically node-posi-
tive prostate cancer. J Natl Cancer Inst. https://doi.org/10.1093/jnci/
djv119

15. Bryant AK, Kader AK, McKay RR, Einck JP, Mell LK, Mundt AJ
et al (2018) Definitive radiation therapy and survival in clini-
cally node-positive prostate cancer. Int J Radiat Oncol Biol Phys
101:1188–1193

16. Seisen T, Vetterlein MW, Karabon P, Jindal T, Sood A, Nocera L et
al (2018) Efficacy of local treatment in prostate cancer patients with
clinically pelvic lymph node-positive disease at initial diagnosis.
Eur Urol 73:452–461

17. De Meerleer G, Berghen C, Briganti A, Vulsteke C, Murray J, Jo-
niau S et al (2021) Elective nodal radiotherapy in prostate cancer.
Lancet Oncol 22:e348–e57

18. James ND, Spears MR, Clarke NW, Dearnaley DP, Mason MD,
Parker CC et al (2016) Failure-free survival and radiotherapy in
patients with newly diagnosed Nonmetastatic prostate cancer: data
from patients in the control arm of the STAMPEDE trial. JAMA
Oncol 2:348–357

19. Boorjian SA, Thompson RH, Siddiqui S, Bagniewski S, Bergstralh
EJ, Karnes RJ et al (2007) Long-term outcome after radical prosta-
tectomy for patients with lymph node positive prostate cancer in the
prostate specific antigen era. J Urol 178:864–870 (discussion 70–1)

20. Jilg CA, Drendel V, Rischke HC, Beck TI, Reichel K, Kronig M
et al (2019) Detection rate of (18)F-choline PET/CT and (68)ga-
PSMA-HBED-CC PET/CT for prostate cancer lymph node metas-
tases with direct link from PET to Histopathology: dependence on
the size of tumor deposits in lymph nodes. J Nucl Med 60:971–977

21. Telkhade T, Murthy V, Kanala TS, Mathew JM, Phurailatpam R,
Mokal S et al (2021) Safety and efficacy of ultra-hypofractiona-
tion in node-positive prostate cancer. Clin Oncol (r Coll Radiol)
33:172–180

22. Pinitpatcharalert A, Happersett L, Kollmeier M, McBride S,
Gorovets D, Tyagi N et al (2019) Early tolerance outcomes of
stereotactic hypofractionated accelerated radiation therapy con-
comitant with pelvic node irradiation in high-risk prostate cancer.
Adv Radiat Oncol 4:337–344

23. Attard G, Murphy L, Clarke NW, Cross W, Jones RJ, Parker CC
et al (2022) Abiraterone acetate and prednisolone with or with-
out enzalutamide for high-risk non-metastatic prostate cancer:
a meta-analysis of primary results from two randomised con-
trolled phase 3 trials of the STAMPEDE platform protocol. Lancet
399:447–460

K

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.R-project.org/
https://doi.org/10.1093/jnci/djv119
https://doi.org/10.1093/jnci/djv119

	Whole-pelvic irradiation with boost to involved nodes and prostate in node-positive prostate cancer—long-term data from the prospective PLATIN-2 trial
	Abstract
	Introduction
	Methods
	Study design and participants
	Procedures
	Outcomes

	Results
	Discussion
	Supplementary Information
	References


