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Abstract

Although the oligometastatic type of prostate cancer (PCa) is the subject of much research, it still has
no clear biological and clinical specification. It is a condition between localized and extensive PCa, in
which early diagnosis and treatment are favorable prognostic factors. Not so long ago, just the
presence of metastases was considered a poor prognosis with limited therapeutic options. Such
patients were treated as if they had advanced cancer and received hormonal treatment. However,
clinical trials have shown that Androgen Deprivation Therapy (ADT) can be delayed in patients with an
oligometastatic PCa (OMPCa). New therapeutic methods are being developed thanks to the advanced
research and various concepts to understand the underlying biology of this type of cancer. In this
review, the intention is to bring together the latest information in this domain.
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Graphical abstract

Surgical resection is still the treatment of choice in
OMPCa

The detection of OMD allows adjustment of local
treatment strategies for metastases to delay disease
progression and ADT

In near future, local therapies are likely to become
an integral part of the management of OMPCa

OMPCa seems to represent the cut-off point for a
possibly curable disease

Promising SABR results, satisfactory effect on LC and OS

Further exploration of the genomic and biological basis
of OMPCa will provide more personalized therapy and
better oncological outcomes

Abstract: Although the oligometastatic type of prostate cancer (PCa) is the subject of much research, it still
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which early diagnosis and treatment are favorable prognostic factors. Not so long ago, just the presence of
metastases was considered a poor prognosis with limited therapeutic options. Such patients were treated as if
they had advanced cancer and received hormonal treatment. However, clinical trials have shown that An-
drogen Deprivation Therapy (ADT) can be delayed in patients with an oligometastatic PCa (OMPCa). New
therapeutic methods are being developed thanks to advanced research and various concepts to understand
the underlying biology of this type of cancer. In this review, the intention is to bring together the latest in-
formation in this domain.

Introduction

PCa is one of the most commonly diagnosed cancers and cause of death among men worldwide. In
2020, the number of new cancer cases was 1,414,259 (7.3%) and the number of deaths was 375,304 (3.8%)
[1]. These numbers are expected to increase in the coming years due to the COVID-19 pandemic and an
ageing population. Also due to improvements in diagnostic capabilities, the number of diagnoses continues
to rise, with the authors [2] predicting an increase of 15097 new diagnoses by 2025.

Between the two distinct clinical stages of PCa (a benign, locally limited form and a widely spread
malignancy) is oligometastatic carcinoma [3].

The clinical definition of OMPCa depends on the number of lesions (a limitation of <5 is used in
most publications), mainly because of the simplicity of patient classification and the correlation between
clinical findings and the number of lesions. This type was described more than 25 years ago and has not yet
been characterised morphologically, immunohistochemically or genomically, but it has been shown to be
represented by slower growth and a less aggressive phenotype and susceptibility to metastasis-directed ther-
apy (MDT) [4]. To date, no therapeutic recommendations have been made for this group of patients. The
definition and management, as well as the role of AS [5] and local therapies [6] as treatment modalities in
this type of cancer are controversial.

Publications [7], [8] have shown good clinical response and better prognosis after MDT in patients
with <5 metastases. In OMPCa patients, surgical metastasectomy and/or stereotactic radiotherapy (SABR)
as a form of MDT has been shown to be associated with improved survival or delayed systemic treatment
[9], while RT of the primary tumour improves overall survival (OS) [10] (Table 1).

Table 1. presenting the results of the STAMPEDE trial.

First author . Oligometastatic defi- Intervention (nu-
Study design e . Outcomes
(year) nition mer of patients)
LMB 3 -yr OS=73% (SOC)
81% (SOCHRT)
HMB 3 -yr OS= 54% (SOC)
53% (SOCHRT)

Low metastatic burden

- — 0
(LMB) defined as< 4 LMB 3 -yr FFS=33% (SOC)

bone metastases or 50% (SOC+RT)
A randomised any number of exclu- SOC (lifelong ~ HMB 3 -yr FFS=17% (SOC)
Parker et al. Y ADT+ docetaxel) 18% (SOC+RT)

controlled phase sively vertebrae or

(2018) (n=1029) vs SOC

3 trial. pelvis (ZZS;‘;“S S "LRT (n=1032)  LMB 3 -yr PFS=58% (SOC)
High metastoatic bur- 63% (SOCHRT)

HMB 3 -yr PFS= 35% (SOC

den (HMB) (58%) 30302 (SOC+RTO)( :

LMB 3 -yr CSS=79% (SOC)
86% (SOC+RT)

HMB 3 -yr CSS= 58% (SOC)
56% (SOC+RT)
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ADT- androgen deprivation therapy; CSS- cancer specific survival; FFS- failure free survival; HMB- high
metastatic burden; LMB-low metastatic burden; OS- overall survival; PFS- progression free survival; RT-
radiotherapy; SOC- standard of care.

This review aims to bring together the latest information on the effectiveness of therapies targeting
metastatic and localised lesions in patients with OMPCa.

2. Methods

We conducted this review by browsing MEDLINE (by PubMed) and Cumulative Index to Nursing
and the Cochrane Central Register of Controlled Trials (CENTRAL) (by Cochrane Library) for study re-
ports.

Publications other than original research reports (e.g., editorials, commentaries and letters) were also
included. We included only articles published in English, without restrictions on publication status or year.

The following keywords were used: (“prostate cancer" OR "prostate neoplasm" OR "prostate tu-
mor") AND ("oligometastatic prostate" OR "prostate oligometastases" OR "OMD") AND ("surgery" OR
"prostatectomy" OR "radical prostatectomy" OR "local treatment") AND ("radiotherapy" OR "radiosurgery"
OR "metastasis directed theraphy" OR "prostate metastasis directed therapy' OR “’SBRT' OR 'radical cy-
toreductive prostatectomy").

This study aimed to analyse the efficacy of therapies targeting metastatic and local lesions in
OMPCa patients. Search strategies included free-text terms and controlled vocabulary specifying eligible
participants, interventions and outcomes, and study design search filters (except Cochrane Library). Authors
also sought study reports from other sources, including bibliographies of relevant systematic reviews, back-
ward and forward citation searches of included study reports using Web of Science. Then we carried out
data extraction, further screening for relevant articles based on a full-text review.

2.1. Oligometastasis disease (OMD)

As mentioned above, in 1995, Hellman et al. [3] proposed a definition of a new form of cancer oc-
curring between locally limited and systemically metastatic disease. Since then, the number of scientific
articles has steadily increased in the following years, and OMD has remained at the center of researchers'
attention.

The term "oligometastatic prostate cancer" refers to a wide range of diseases (Figure 1) currently dis-
tinguished solely based on clinical features.

Figure 1. Graphic showing oligometastatic disease origin concepts.
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Oligometastatic disease origin concepts

Primary oligometastatic sites initiate "self-
seeding" of further metastases throughout
the body.

Clones derived from the primary tumour
site with unique genetic types.

: : - Metastasis is a multistep process with
Different than in polymetastatic disease. : : :
continuous mutational evolution. After

acquiring further (relevant) mutations, the

Aggressive control of the primary tumour development leads to polymetastatic
site prevents further development and disease.

spread of the disease.

The tumour cells from which
oligometastatic lesions arise have not yet
reached their full metastatic potential,
partly because the 'metastatic niche' is not
fully prepared and may be amenable to
local therapy.

The distinction between oligometastatic
and polymetastatic disease is encoded at
the genetic level before metastatic
dissemination occurs.

So far, none of the studies on genetic changes in oligometastatic disease have shown which
concept is correct, however they are not necessarily exclusive of each other.
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However, we still do not have a universally accepted one [11]. The consensus of the ESTRO-

Figure 2. Graphic showing the division of the oligometastatic state.

ASTRO group of radiation oncologists [12] dealing with this problem was to consider OMD a form that
meets the following conditions: the number of metastases <5, and the use of MDT should enable safe re-
moval of the lesions. At the same time, control of the primary tumour is optional. However, some situations
should be considered individually - sometimes, even multiple lesions grouped in one organ/region can be
safely treated. In this case, the management should depend on the individual patient's characteristics. There
are different [13]concepts to explain the biology of oligometastases (Figure 2).
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Oligometastatic state

De novo (synchronous)

The patient has primary oligometastatic
disease, untreated prostate cancer and is
still castration naive.

Oligoprogressive

The patient has isolated lesions progressing
against a background of stable disease
controlled by systemic therapy. Progression
occurs in one or more nodules, while many
other lesions remain under control. The
patient is currently resistant to castration.

Metachronous

The patient has a primary prostate cancer
treated radically and remains controlled with
subsequent development of oligometastatic
disease. The patient can be either castration
naive or not.

Oligorecurrent

The patient has oligorecurrent prostate cancer
after definitive therapy to the prostate
recurrence of previously treated
oligometastases in the vicinity of previous
radical treatment (e.g. after primary radical
prostatectomy (RP) or radiotherapy (RT). This
may also involve the prostate gland. The patient
may be both naive and resistant to castration.

In the future, the presence of factors (Figure 3.) may help us distinguish OMD from the still invisible
but aggressive form of the disease and consider MDT's advisability.

Figure 3. A scheme for multistage decision-making in patients with OMPCa.
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Theoretically, it is possible to monitor the progression of the disease with follow-up imaging studies.
Their performance within 2-3 months usually gives us clear indications on the direction of treatment that
should be undertaken. However, it should be remembered that such management delays the treatment.
Monitoring is therefore risky due to the dangers of progression, which may narrow therapeutic options. It is
also essential to determine whether the metastases occurred in the primary stage or during the disease.
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On this basis, we distinguish two main subcategories: synchronous (diagnosed at the time of diagno-
sis) and metachronous (which appeared after treatment of the primary tumour) [14]. Metachronous metasta-
ses include oligorecurrent and oligoprogressive metastases (Figure 1).

In the oligoprogressive type, progression occurs in one or more lesions while many remain under
control. According to the definition, these metastases appear > 3 months after the primary diagnosis [15].
For this reason, we usually know the dynamics of disease progression, e.g. we have a series of previous
imaging studies. Hence, retrospective assessment of tumour size and other features facilitates the decision on
appropriate treatment. The term de novo oligometastases refers to newly diagnosed cases (synchronous with
the primary tumour) (Figure 1). Due to the lack of information regarding tumour kinetics in synchronous
metastases, patients usually start treatment with systemic therapy. Clinicians opt for local treatment after
reasonable control is achieved (figure 3).

2.2 What is the role and effectiveness of MDT and/or prostate-targeted therapy (PTT) in OMPCa?
2.2.1. The role and effectiveness of PTT- local treatments in OMPCa

External beam radiotherapy (EBRT) and radical prostatectomy (RP) were conventionally proposed for the
treatment of locally advanced PCa only. Over time, the use of these methods has evolved. The concept that
oligometastases are curable is becoming more readily accepted, and technological advances in PCa are
leading to better therapeutic outcomes [16].

2.2.1.1.The role of EBRT in local control (LC)

The results of radiotherapy modality studies for MDT in OMPCa have been reported in publications [14],
[17]. SBRT achieved 5-year LC of up to 92% and OS of 88%.

2.2.1.2 Role of RT targeting the prostate gland

Two prospective, randomised studies have been published [10], [ 18] comparing the prognosis of patients
receiving RT + ADT or ADT alone.

In the first multicentre, controlled HORRAD trial [18], 432 patients with de novo mPCa were divided into
standard ADT or EBRT + ADT groups. OS was assessed and did not differ significantly between groups
(figure 4). Nevertheless, RT significantly improved the median time to PSA progression. Limitations of this
study were the low dose of irradiation (only 70 Gy) and the lack of information on visceral metastases.

Figure 4. Summary of trials in OMPCa

90
91
92

93
94
95
96
97
98
99
100

101

102

103
104
105
106

107

108
109

110

111
112
113
114
115
116
117

118



7 of 19

Summary of trials in oligometastatic prostate cancer

Study description

Diagnostic staging imaging

|| || | | | | | |l

Main author, year

|| || | | | | | ||

Patient number; age (range)

|| || | | || || ||

Primary tumor treatment

| | N

||

| |
= =T s = s =

Study description

intervention arm: 98.9%

yoars; Vs. versus.

ADT- andragen deprivation therapy; ADT-F5. free survival; pu the chast, abdemen and palvis; free; Dx- diagnosis; sPLND. node dissection; LC- Local control; Mo- manths; NR- not reported: NS-not statistically significant: 05- overall survival;
o vic lymph igen, RPL tymph nede e radiel Yen

Furthermore, a study [19] showed that for PCa bone oligometastases, RT proves to be an effective method
for long-term pain relief (Table 4).

The second prospective study [10] STAMPEDE included more patients (n=2061). The results suggested no
improvement in OS (Figure 4) when RT was added to ADT in newly diagnosed mPCa patients. However,
similar to the HORRAD study, OS was better in the low metastatic burden (LMB) subgroup (3-year OS
73% with ADT vs 81% with ADT+RT). Likewise, 3-year prostate CCS was better in the LMB subgroup
(79% in ADT vs 86% in ADT+RT).

Similar results were reported in a recently published systematic review [20], including publications [10],
[18]. In unselected patients, RT + ADT did not improve survival. However, a significant difference was ob-
served in the effect of a metastatic burden on survival (with a 7% improvement in 3-year OS) in the LMB
group. An improvement in ADT-free survival (ADT-FS) was also observed in the LMB arm.
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We are awaiting additional results from an ongoing study on CRP in HSPC with de novo metastases [21].
Based on the results, prostate-targeted radiotherapy (PTT-RT) may be proposed as a standard treatment op-
tion in men with LMB. However, clinicians should interpret the data with caution due to reports that argue
against implementing new treatments in the absence of convincing results from phase 2 and 3 trials [22].

SBRT, due to its excellent LC and limited side effects, is a promising therapeutic modality in OMPCa. The
most extensive prospective study to date (n=1422) [23]verifying the utility of SBRT showed that its use was
associated with improved OS and high efficacy (Figure 4). These results support the benefits of SBRT, and
the NHS recommended SBRT as a treatment option for OMD in March 2020.

2.2.1.3. The role of cytoreductive radical prostatectomy (CRP)

The advantages of cytoreductive radical prostatectomy (cRP) in mPCa have been demonstrated in
retrospective studies [24]-[26].

Jang et al. [27] analysed the history of 79 patients with mPCa treated with RALP (robot-assisted
laparoscopic prostatectomy) or ADT. They showed that RALP for OMPCa improved oncological outcomes,
disease progression-free survival (PFS) and cancer-specific survival (CSS) (table 3). A study [28]evaluated
the results of radical prostatectomy (RP) in 11 patients with OMPCa with a follow-up period of at least five
years. It was shown that RP could be a safe procedure with acceptable oncological outcomes at long-term
follow-up in selected patients (Table 3). These results have also been confirmed in other studies [29], [30].

Table 3. Table of outcomes in local therapy in OMPCa.

. . . . Intervention
First author Study design Ollgometa.statlc defini- (numfeghof pa- Outcomes
(year) tion .
tients)
Jang et al. Retrospective ™ bone scanup to 5 Robot-assisted RP Median PFS= 75 mo;
(2018) P metastases (n=38) median CSS= not reached
<5 oligometastases on RPgs tended
— & pelvic LN dissec-

Gandaglia et bone scan with/ without . 7- yr clinical PFS= 45%;

al. (2017) Retrospective pelvic or retroperitoneal pou .(n 1), with 7-yr CSS=82%
. adjuvant ADT
LN involvement
(n=10)
. . Median time to development of
<
Heidenreich Prospective g1 ases on bone cRP (n=23) CR=40 mo; PFS=38.6 mo; CSS=
et al. (2015) scan

95.6%

ADT = androgen-deprivation therapy; CSS = cancer-specific survival; CR= castration resistance; cRP- cy-
toreductive prostatectomy; FFS- failure-free survival; LN = lymph node; mo-months; OS-overall survival;
PFS = progression-free survival; RP= Radical prostatectomy; PSA = prostate-specific antigen.

However, the risk of selection bias in these retrospective studies should be considered. The subsequent pro-
spective study [31] had a lower risk of selection bias.

In the study [31], no significant effect of CRP on survival was observed, but the rate of locoregional compli-
cations was lower. Similarly, a publication [32] showed that CRP does not improve tumour-specific survival
in PCa patients with skeletal metastases but provides better LC and better biochemical recurrence-free sur-
vival.

Heidenreich et al. [32] investigated whether performing CRP in PCa patients with three or fewer bone me-
tastases provides any benefit. The control and experimental arm consisted of 23 patients with similar clini-
cal, biological and oncological characteristics. Comparing the experimental group with the control group
showed a longer median time to development of castration resistance and better clinical PFS and CSS (Table
4) [33].
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Table 4. Table of retrospective studies of MDT in OMPCa.
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165

First author Oligometastatic Intervention

(numer of Outcomes

Toxicity

(year) definition patients)
Ostetal. Majority with <3 SBRT (n=119) 3-Zr dist.ant 17 (14%) patienj[s 'had grade 1, and 3 (3%)
. PFS=31%; 3-yr patients had toxicity grade 2. No grade >3
(2016) oligometastases. 0S=95% toxicity occurred.
3-yr follow-up:
N1 and M1a/b Median ADT-
Ostetal . di.sease on Surgery/. SBRT FS:21vs 13 6 patients (17%? had grade 1. No grade >2
(2018) " imaging, with <3 vs surveillance mo. toxicity occurred.
synchronous oli- (n=62) Median PSA
gometastases. PFS:
10 vs 6 mo.
LC and a de-
crease in serum
PSA in 94% of
patients. Mean
SBRT (n=16)  time to ADT 1 patient had G2 acute gastrointestinal
. and delay-23.7 mo. .
Ponti et al. NA . ] Toxicity and
(2015) concomitant - OS at 19 mo: 1 had G3 late gastrointestinal
ADT (n=10) 94% toxicit
2-yr bPFS= 4
44%; (median
follow-up of
29.4 mo.) LC=
94%
Repeated Medlal;ll())FS_lg 7 (14%) patients had grade I and
Majority with <3 SBRT until >3 Median ADT- 3 (6%) had grade II (according to Na-
Decaestecker synchronous oli- metastases  FS=25 mo 2- tional Cancer Institute Common Termi-
etal. (2014) gometastases. detected  and 5-yr CSS= nology Criteria for Adverse Events
- [CTCAE] v3.0).
(n=50) 96% and 90%,
respectively.
— 0/ .
Bone metastases of 31_};1(?:&6:;{;’
a]iO<D6Ibf§ed§1g?;i 88% of patients Pathological fracture and SCC were not
Tabata et al. tases on bone scan, RT (n=35) who had pain seen at treated sites but developed at non-
(2012) with each site be-’ were improved. irradiated sites in 3 patients (8.6%) and 1
. . Median dura- patient (2.8%), respectively.
ing <50% the size tion of pain
of a vertebral body. relief: 12 mo
LC=100% at a
median follow-
up of 6 mo; 12- No acute grade >3
. SBRT + ADT  mo CSS= No late toxicity
Ahggc} ;;[ al. <3 oth(;I;letasta- (n=15) 100%; (According to National Cancer Institute
) SBRT (n=17) 40% PSA nadir Common Terminology Criteria for Ad-
undetectable in verse Events [CTCAE] v3.0).
9 (53%) pa-

tients, 12-mo
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distant progres-

sion free.
SBRT repeated Median ADT-
. =3 synchronpus until >3 FS= 38 mo; 2- 8% of patients had acute grade 2 genitou-
Berkovicet  metastases in metastases  yr LC= 100%; rinary: 6% had acute erade 2 vastrointes-
al. (2013) bone and/or lymph developed (n = 2-yr clinical tin}; Ng orade >3 t%xici ty (igccurre d
node on PET. 24) PFS=42% ' - '

<4 Metachronous
metastases on

ey T SRTGSD) ey s N
’ fluoromethylcho- ’
line PET/CT scan
l-yr LC=
- O . -
Guleretal. o2 6/8Ga PSMA _ 10_0 /02, 1_ T (4.3%) patient had acute grade 2 gastro-
(2018) PET/CT scanup  RT (n=23)  PFS=51%; 1-yr intestina. No grade >3 toxicity occurred
to 3 metastases 0S=100% ' - '
3-yr PFS=23%
3- yr OS=69%
on bone scans + F- Long-course RT
Wu et al. . ADT +RT was associated 3 (10%) patients had acute toxicity: 2
18 choline PET/CT B . )
(2016) (n=30) with superior 3- grade 1 and 1 grade 2.
up to 3 metastases
yr OS vs short-
course RT (76%
vs 44%)

ADT- Androgen deprivation therapy; ADT-FS- ADT-free survival; bPFS- biochemical; CSS- cancer-
specific survival; EBRT- External beam radiation therapy; G = grade; LC- local control; mo- months; NA-
Not applicable; OS- Overall survival; PFS- Progression-Free Survival; PSA = prostate-specific antigen; RT-
Radiation therapy/ radiotherapy; SCC- spinal cord compression.

Grade III or higher Clavien-Dindo adverse events occurred in 29 of 193 patients [26]-[28], [32], [33]. The
incidence of grade I-III adverse events was the same or even better than in the control group. No grade IV or
V complications, according to Clavien-Dindo, were observed in the RP group [32].

A meta-analysis and retrospective cohort study [34] compared survival outcomes in the RP+ ADT vs ADT-
only group of patients with OMPCa. The results suggest that the addition of surgery does not increase
CRPC-free survival. However, this meta-analysis showed that patients with OMPCa may benefit from RP +
ADT in OS. Although, it should be noted that there is a risk of potential bias due to the limited number of
studies, which may have contributed to this result. Therefore, further prospective studies and randomised
controlled clinical trials should be conducted to test whether surgery is a beneficial intervention in OMPCa.

In conclusion, retrospective studies have shown many positive results, and prospective studies have not
demonstrated an effect on OS. Retrospective studies are subject to selection bias. Adverse events were with-
in acceptable limits and contributed to reducing local symptoms, and LC was effective. However, to draw
reliable conclusions, we must await the results of future prospective studies, including the TRoMbone study
[ISRCTN15704862], studies on RP in OMPCa with bone oligometastases [35], [36], [NCT02454543],
[NCTO02742675] which are currently ongoing. These will undoubtedly provide valuable information on men
with OMPCa and hopefully demonstrate the efficacy of targeted therapies in these conditions.

2.2.2. The role of MDT in OMPCa.
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As with other cancers, there is growing evidence to support the use of MDT in OMPCa, due to the delayed
onset of castration resistance and improved PFS [14], [17]. Most publications on MDT are retrospective,
single-center studies [19], [37]-[47]. Many of these [42]-[47] and other retrospective studies [39], [48]-[53]
suggest that MDT for OMPCa improves PFS.

In the past, the role of local treatment was limited to palliative treatment. However, in recent years, this
method has become increasingly important, with the main hope being to improve OS.

Studies on MDT in OMPC have mainly focused on the most common metastases, i.e., bone or lymph nodes.

Visceral metastases are less frequent and herald a worse prognosis [54]. Whether MDT (e.g., SABR) or sur-
gical intervention is beneficial in this situation or whether prompt systemic treatment is preferred is still un-
clear. In men with distant metastases after primary treatment, all treatment modalities have early benefits in
inhibiting disease progression [8]. Although the location of metastases is an important prognostic factor
(Figure 3), it is unclear whether the benefits of MDT are different. Rogowski et al. [55] showed that MDT
provides good LC and is safe in OMPCa. At two-year follow-up, progression was not observed in more than
40% of participants.

However, in the STOMP study, there was no difference in the effects of MDT between bone and nodal me-
tastases, indicating that both groups benefited [8]. Grade II-V toxicity was not observed in any group, and
MDT was not associated with impaired quality of life (QoL).

A systematic review [56], including four controlled trials (two randomised [8], [57] and two non-randomised
[38], [58]) involving 169 patients with bone, node and visceral metastases showed that two investigated op-
tions for MDT: RT and surgery - are promising therapies for oligometastatic hormone-sensitive (omHSPCa).
However, this still requires confirmation in extensive cohort studies.

Whether subsequent MDTs can benefit patients or result in systemic treatment not being administered in
time arises. Given the relatively promising results of MDT and the slow progression of PCa, this method
should be used primarily in young men and older patients in good condition without comorbidities.

2.2.2.1. The role of SABR in the treatment of metastasis in OMPCa.

In oligoreccurent patients, SABR has gained popularity because of its durable and safe lesion control and
ability to delay ADT. A flagship example of this approach is the prospective multicenter phase II STOMP
study [8], which randomized LMB patients with biochemical recurrence (BCR). After primary treatment
between surveillance (AS) and MDT (81% SABR or 19% surgical resection). In this study, an additional
round of MDT was allowed for patients with relapse and <3 metastases. The indication for initiating ADT
was a progression of treated lesions or finding >3 metastases.

Patients in both the observation and MDT arms were more likely to avoid ADT (Table 4). At a median fol-
low-up of 3 years, 19% of patients with oligorecurrence in the surveillance arm and 39% in the MDT arm
did not indicate to start ADT. This study demonstrates that flip-targeted therapy in men with oligorecurrence
PCa can be safely and effectively delayed, thus protecting patients from adverse effects such as hot flashes,
fatigue or sexual dysfunction.

However, it should not only be the preferred treatment option in this group of patients- a study [59] showed
that (SBRT) is the optimal treatment for elderly patients, allowing reasonable tumour control and limiting
side effects, as it is associated with minimal toxicity. Furthermore, phase II studies suggest that SBRT com-
bined with palliative treatment can improve OS and delay initiating systemic therapy in OMD patients.

In studies [39], [41], the authors demonstrated a long median ADT-FS after SBRT treatment (Table 4), con-
firming that patients can avoid aggressive treatment. This is important because, in some patients, systemic
therapy leads to a state of androgen resistance and treatment-induced linear crisis [60].

The optimistic results of studies to date can significantly affect healthcare costs [61]. This treatment should
be appreciated for its low toxicity and cost-effectiveness [62]-[66]. Kumar et al. [66] showed that delaying
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tumour progression by SABR makes this treatment cost-effective and achieves an increase in QALY's from
2.96 (with standard therapy) to 4.84 (with SABR).

In the single-arm, prospective POPSTAR study [38], SABR was used to treat metastases (single fraction
dose was 20 Gy). Thirty-three men with <3 metastases (oligorecurrent: 22/33 mCSPC and 11/33 mCRPC)
were included in the study (figure 4). One patient (3%) developed grade >III toxicity, and no patient died
during the study. Male patients who relapsed had M1b disease at study inclusion.

In another prospective, single-arm TRANSFORM trial [40], oligoreccurent OMPCa was treated with MDT.
The study results showed that 58.1% of patients did not require treatment intensification. The primary end-
point was the proportion of patients who did not need treatment intensification after two years.

However, most of the papers on SBRT are retrospective studies. Of these, Nicosia et al. [67] retrospectively
evaluated the efficacy of SBRT in the treatment of lymph node (LN) metastases in a population of 109 men.
They obtained 1-, 2- and 3-year LC rates of 93.1%, 86.6% and 86%, respectively. The 1.3-year nodal PFS
was 59%, 29%, with a median nodal PFS of 15 months. Survival times after 1.3 years were 100% and 95%.
No acute or late grade > II toxicities were observed. SBRT is, therefore, a tolerable and effective treatment
for LN metastases in PCa.

These studies have shown that SABR reduces the risk of progression of new metastases and has an accepta-
ble safety profile with no treatment-related deaths.

The SABR-COMET trial [68] is a prospective phase II study, but it should be noted that only 99 men partic-
ipated. Men with oligoprogressive disease and < 5 metastases were randomized to standard systemic therapy
(SST) + palliative treatment or SST + SABR.

Therefore, even patients with poor performance status and frailness can be considered for SABR. Neverthe-
less, a single fraction of 20 Gy applied in the POPSTAR trial was associated with a 15% higher rate of grade
IT complications than 30 Gy in three fractions in the STOMP trial [§], [38]. Toxicity after SABR is generally
mild, even if treatment is administered daily. However, therapy every other day is often used to reduce the
risk of toxicity, as it is associated with less toxicity [69].

A benefit in OS and PFS after SABR has been demonstrated (figure 4). The results of this study have
prompted other phase III trials to confirm these results [70], [71].

2.2.3.Stereotactic body radiation therapy (SBRT) and elective nodal radiotherapy (ENRT)

De Bleser et al. [72] compared outcomes and toxicity between SBRT (minimum dose of 5 Gy per fraction
per shift in up to 10 fractions) and ENRT (minimum amount of 45 Gy in up to 25 fractions). 3-year metasta-
sis-free survival = 68% with SBRT and 77% with ENRT. Local progression was observed in 50 patients
after SBRT and 9 patients after ENRT. Early and late toxicities after ENRT were significantly higher than
after SBRT, but most were limited to grade 2. Because nodal recurrence was less frequent after ENRT than
after SBRT, the authors concluded that ENRT should be the preferred treatment option. This publication
also demonstrated that prophylactic node irradiation could reduce the risk of recurrence.

3. Discussion

Despite the still undetermined biological basis of OMPCa, studies suggest that interventions such as RP,
local and metastasis-targeted RT can be performed with minimal risk of side effects. In addition,
publications show oncological benefits in men undergoing MDT treatment of primary cancer within the
gland, both in LC and distant progression, demonstrating whether ablative treatments such as SABR
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improve survival requires RCTs with OS as the primary endpoint. It is worth bearing in mind that the widely
used disease PFS is not an appropriate surrogate endpoint, as radical treatment or removal of visible
metastases will inevitably improve disease PFS without necessarily affecting OS.

ADT-FS has emerged as a new primary endpoint that tends to be potentially beneficial in terms of quality of
life and less toxicity for patients [8], [38], [61]. ADT-FS, however, may be of limited use in synchronous
and de novo OMPCa types, where ADT + intensive systemic treatment has a clear survival benefit [73].

Nevertheless, the results described are optimistic. MDT should also be considered to prevent the emergence
of a castration-resistant state via delaying ADT.

The good results obtained with MDT may be explained by the fact that it causes changes in the
microenvironment of the tumour tissue, following cytotoxicity caused by irradiation or surgical resection. It
treats primary metastases but can also cause an "abscopal effect" [74], [75]. An extrinsic effect (abscopal) is
a process in which local tumour treatment leads to the antitumour impacts observed outside the radiation
field at a considerable distance from it [76]. Based on the existing literature, abscopal effects are observed in
patients treated with RT [77], oncothermia [78] or a combination of them. Local irradiation of a tumour at
one site induces the entry of tumour antigens or inflammatory response factors into the circulatory system,
which may cause an increased defence response directed against non-irradiated tumour lesions displaying
similar tumour antigens [79].This is supported by the potential benefits of immunotherapy and the evidence
of the activity of immune checkpoint inhibitors in mCRPC [80], [81].

Intensive research is underway to uncover the biological and biochemical (immunology) basis [82], [83] of
its mechanisms of action as well as the possibility of exploiting its impact in regular oncology practice.

It is still unclear which treatment is most beneficial. Is the optimal treatment for de novo oligometastases: 1.
ablative only at the primary site 2. at the primary site and regional foci of disease or 3. at all distant sites and
the initial site.

Supporting evidence in favour of maximal tumour removal includes 1. the Norton-Simon hypothesis [84]
that removal of the tumour results in increased sensitivity to systemic treatment and 2. reduction of the
possibility of metastatic spread from the metastatic site + initial sites [85]. However, "better than expected"
results after ablative treatment [27], [28], [86]suggest that incomplete ablation will be the treatment option
of choice, at a minimum for a subset of patients. The ablation effect mentioned above may be related to this
[76], [77].

In addition, the [57] ORIOLE study in men undergoing SABR identified T cell receptor expansion, which is
promising. At the beginning of the study, four (8.2%) lesions showed a complete radiological response,
although they did not receive direct irradiation. Response to the in situ vaccine is in favour of that.

It is unclear whether OMPCa de novo and CS oligorecurrent status are molecularly distinct, albeit the
clinical relevance is essential to answer it. The findings may also reveal other important questions about
optimal therapy. For example, even well-tolerated treatments may not be appropriate in older patients with
severe comorbidities and "molecularly favourable" OMD.

4. Conclusions

Most published data show that surgical resection is still the treatment of choice in OMPCa. The detection of
OMD allows adjustment of local treatment strategies for metastases to delay disease progression and ADT.
In near future, local therapies are likely to become an integral part of the management of OMPCa.

SABR is promising. Numerous retrospective and prospective studies have demonstrated its effect on LC and
OS. However, further randomised comparative studies are needed to establish MDT's role and optimal
timing. According to their individual preferences, they are already being prioritised in specific situations and
are a viable option for some patients. It is a well-tolerated type of MDT with demonstrated palliative
advantages and evidence supporting further research on its potential to achieve sustained control of disease,
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either standalone or when used with systemic treatments in PCa. Currently, relieving pain in symptomatic
lesions is the most common indication for using it. Local ablation of limited metastases can result in
prolonged cancer control. In addition, it plays a vital role as an addition to or substitutes for systemic therapy
in the palliative condition, and its minor side effects amount enhances this.

OMPCa seems to represent the cut-off point for a possibly curable disease. Precise genetic characterisation
of this condition is the aim of The Movember group [87]. This identification will provide us with a more
specific definition and allow us to develop more personalised therapies.

It seems that in the future, in addition to clinical criteria, OMPCa will be defined on the basis of biological
and genomic characteristics, thus allowing therapeutic decisions to be made with greater precision and se-
lecting those patients who will benefit most from MDT. The ideal therapy for OMPCa should be based on
rapid, non-invasive and accurate diagnosis and individualized treatment. Scientists and clinicians worldwide
should join forces in pursuit of a better future.
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