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Abstract

The cornerstone of treatment for metastatic prostate cancer patients has been conventional androgen deprivation therapy, with
additional systemic therapy initiated only after castration resistance, and local therapy reserved for palliation. Compelling
results from modern trials challenge this paradigm, arguing for initiating escalated hormone therapy and/or chemotherapy
during the castration-sensitive disease state for many patients. Furthermore, modern radiotherapy techniques allow for local
control of disease with low risk of toxicity. Finally, new PET probes with enhanced sensitivity and accuracy are likely to
become a part of routine staging and will lead to an increased incidence of patients with metastatic disease at presentation,
with a shift toward identification of patients with limited metastatic disease. As such, the landscape is primed for investiga-
tions aimed to explore the role of primary tumor therapy for patients with metastatic prostate cancer. We review the existing
data evaluating primary tumor therapy for patients with metastatic prostate cancer and describe ongoing clinical trials testing

the hypothesis that primary tumor therapy may benefit patients with metastatic prostate cancer.
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Introduction

The treatment intent for patients with metastatic prostate
cancer is palliative [1]. The majority of metastatic prostate
cancers will initially respond to treatments that interfere with
the androgen receptor (AR) signaling axis [2]. Consequently,
the principal component of the current standard of care for
patients with metastatic prostate cancer is androgen depriva-
tion therapy (ADT) [1]. ADT comprises systemic therapeu-
tics that either reduce the synthesis of androgens [3] or com-
petitively interfere with the binding of androgens to the AR.
Prostate cancers that are responsive to ADT are considered
castration (or hormone) sensitive. However, relapse on ADT
is inevitable. Modern cohorts of patients treated with ADT
alone have a median time to failure and overall survival of
11 and 42 months, respectively [4]. Patients are maintained
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on ADT continuously or, less frequently, intermittently, until
death. The expected side effects of ADT include loss of sex
drive, impotence, loss of bone mineral density, and exacer-
bation of underlying cardiovascular and metabolic disease
[5]. Recently, there has been a shift in treatment strategies
for men with metastatic prostate cancer with an increase in
the use of enhanced hormonal or chemohormonal therapy
supported by prospective Phase III trials [6, 7] as well as
aggressive local therapy in the form of surgery or radiation.

The biological rationale for the local therapy of the pri-
mary tumor in patients with likely incurable metastatic dis-
ease is based on the concept that the primary tumor acts as
both a source of metastatic cancer cells and proliferative
factors, as well as a sanctuary site for the development of
treatment-resistant clones. Historically, the primary tumor
was believed to be the primary source of metastatic seeding
and therefore removal of the primary tumor would prevent
further dissemination of metastases. Recent studies have
shown that the metastatic ecosystem is more complicated
with multidirectional communication and flow between
the primary tumor and metastatic sites, as well as seeding
between metastatic sites [8, 9]. Even in this more complex
metastatic ecosystem, treating the primary tumor may be
beneficial as it remains a favorable environment for met-
astatic clones to “self-seed”, leading to local progression
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and further metastatic potential [8]. Furthermore, there is
also evidence that the primary tumor can produce tumor
chemokines that promote the development of distant meta-
static niches and dictate the patterns of metastatic spread
[10]. Finally, the primary tumor in prostate cancer may
facilitate resistance to ADT through local conversion of
adrenal androgens as well as the selection and expansion of
treatment-resistant prostate cancer subclones [11]. Another
argument for offering aggressive local therapy in the setting
of metastatic disease is an improvement in local control.
Halting the local progression of disease can prevent the
development of symptoms from primary tumor growth and
invasion and decrease the need for palliative procedures and
the associated procedural risks and complications [12-14].

The rationale for a treatment paradigm that includes
aggressive treatment of the primary tumor in the context
of metastatic disease has precedence in patients with ovar-
ian, colorectal, and renal cell carcinomas for which local
therapy in the metastatic setting is already a part of routine
care. Two randomized trials found that radical nephrectomy
and interferon immunotherapy were superior to interferon
immunotherapy alone and improved survival in patients
with metastatic renal cell cancer and a resectable primary
[15, 16]. However, a recent Phase III trial, more reflective
of current systemic therapy practice, randomized patients
with intermediate to poor risk metastatic renal cancer to
nephrectomy, followed by sunitinib versus sunitinib alone
and found that sunitinib alone was not inferior [17]. It is too
early to determine how this will impact current practice.
Randomized prospective data on the role of surgical debulk-
ing in metastatic ovarian cancer is not available, but numer-
ous retrospective studies convincingly support its role as
primary treatment in the majority of stage III and IV patients
[18-20]. A substantial minority of colorectal cancer patients
with oligometastatic disease to the liver who undergo stand-
ard local therapy and complete resection of all metastases
may be cured [21, 22]. Recently, molecular subtyping has
identified a potentially curable oligometastatic state in colo-
rectal liver metastases [23]. Although randomized prospec-
tive data on the impact of aggressive primary therapy in
metastatic colon cancer patients is lacking, aggressive pri-
mary tumor therapy is a standard of care for appropriately
selected patients with oligometastatic colon cancer [24].
In metastatic breast cancer, multiple retrospective studies
have shown a benefit for definitive treatment of the primary
tumor [25]. However, the results of a randomized trial at
Tata Memorial Hospital showed no benefit with radical
mastectomy or breast-conserving therapy in women with
de novo metastatic breast cancer with complete or partial
response to neoadjuvant chemotherapy or endocrine therapy
[26]. In light of this evidence from other disease sites, it is
still unknown at present if none, many, or a small subset of
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patients with metastatic prostate cancer may benefit from
aggressive treatment to the primary tumor.

There is evidence that overall metastatic disease burden is
an important prognostic factor for survival in patients with
prostate cancer. It has been hypothesized that patients with
low-volume metastatic disease, in particular, stand to ben-
efit the most from aggressive local therapy. The incidence
of patients presenting at diagnosis with metastatic prostate
cancer has risen [27-29], potentially due to a reduction in
the use of screening. A further increase is anticipated given
the recent development of more sensitive diagnostic imaging
[30], likely to enter routine care within the next few years.
There is already substantial clinical evidence that defini-
tive local therapy to the prostate when added to ADT can
improve survival in patients with locally advanced [31, 32]
and node-positive disease [33]. This review summarizes
the current evidence and ongoing trials exploring the role
of primary prostate cancer tumor therapy in patients with
metastatic hormone-sensitive prostate cancer.

Retrospective evidence in favor of treating
the primary tumor in patients with metastatic
prostate cancer

Local therapy options for oligometastatic prostate cancer
include radical prostatectomy, external beam radiotherapy,
and brachytherapy. The impact of these local consolidative
therapies on prostate cancer outcomes have been analyzed
in several population-based retrospective studies (summa-
rized in Table 1). Two reports from Culp et al. [34] and
Antwi et al. [35] present Surveillance, Epidemiology, and
End Results (SEER) database analyses of 8185 and 7858
patients, respectively. All patients who were included had
Mla-Mlc disease. Both studies compared the effects of no
local treatment, radical prostatectomy, and brachytherapy on
overall survival and prostate cancer-specific survival. Both
studies excluded patients who underwent external beam
radiotherapy due to the inability to distinguish between
definitive or palliative external beam radiotherapy. Culp
et al. analyzed 8185 patients with a median follow-up of
16 months and found that patients who underwent radical
prostatectomy (RP: 245, or 2.9%) or brachytherapy (BT:
129, or 1.5%) had improved 5-year overall survival (67.4%
RP, 52.6% BT vs. 22.5% NSR) versus those not receiving
local therapy (NSR: 7811, or 95.4%). Antwi et al. analyzed
an overlapping cohort of 7858 patients, 222 (2.8%) of whom
received radical prostatectomy, 120 (1.5%) received brachy-
therapy, and 7516 (95.6%) received no further treatment.
Using propensity score matching to control for the effects of
baseline characteristics, they also found a significant percent
decrease in risk for all-cause mortality (RP vs. no treatment:
73%; BT vs. no treatment: 57%) and prostate cancer-specific
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Table 1 Nonrandomized studies of local therapy in metastatic prostate cancer

Study

Comparison groups

Number of metastases

Number of patients

Data source

Results

Culp et al. [34]

Antwi and Everson
[35]

Satkunasivam et al.
[36]

Leyh-Bannurah et al.
(39]

Loppenberg et al. [38]

Gratzke et al. [43]

Heidenreich et al. [12]

Cho et al. [41]

Parikh et al. [37]

Steuber et al. [40]

RP or BT vs. NLT

RP or BT vs. NLT

RP, IMRT, or CRT
vs. NLT

LT vs. NLT
RP vs. RT

LT vs. NLT

RP+ vs. RP—

ADT +RP vs. ADT

Prostate RT vs. no
prostate RT

LT (RP, IMRT, or
CRT) vs. NLT

RP vs. BST

Mla—c

Mla—c

Mla—c

Mla—c

Mla—c

M1

MI1b and <3 mets

Ml

Mla—c

M1b and < 3 mets

7811 (NLT)
245 (RP)
129 (BT)

7516 (NLT)
222 (RP)
120 (BT)

3827 (NLT)
107 (CRT)
88 (IMRT)
47 (RP)

13,218 (NLT)
313 (RP)
161 (RT)

14,301 (NLT)
1470 (LT)

1464 (RP-)
74 (RP+)

38 (ADT)
23 (RP)

63 (no RT)

39 (non-prostate RT)

38 (prostate RT)

5224 (NLT)
622 (RP)
153 (CRT)
52 (IMRT)
43 (RP)

40 (BST)

SEER

SEER

SEER-Medicare

SEER

NCDB

Munich Cancer
Registry

Yonsei University

NCDB

Martini-Klinik Pros-
tate Cancer Center
(RP)

Copenhagen Prostate
Cancer Center
(BST)

S-year OS: 67.4% (RP),
52.6% (BT) vs. 22.5%
(NLT) p<0.001

5-year DSS: 75.8%
(RP), 61.3% (BT),
48.7% (NLT)
p<0.001

Relative reduction in
PrCaSM vs. NLT
after PSM: 78% (RP),
60% (BT) p<0.0001

Relative decrease in
PrCaSM vs. NLT
after PSM: 45% (RP)
not significant, 53%
(IMRT) p=0.001, 3%
(CRT) not significant

PSM CSM: HR 0.35,
CI10.26-0,46 (RP vs.
NLT), p<0.001; HR
0.48, C10.35-0.66
(RT vs. NLT),
p<0.001; HR 0.59,
CI0.35-0.99 (RP vs.
RT), p=0.048

PSM 3-year OMFES:
69% (LT), 54% (NLT)
p<0.001

5-year OS: 55% (RP+),
21% (RP-) p<0.01

OS: not significant
PFS: 38.6 mo
(ADT+RP) vs. 26.5
mo (ADT) p=0.032
Median time to CR: 40
mo (ADT +RP) vs.
29 mo (ADT) p=0.04
CSS: 95.6%
(ADT +RP) vs. 84.2%
(ADT) p=0.043

3-year OS: 69% (pros-
tate RT) vs. 43% (no
prostate RT)

p=0.004

3-year BCFFS: 52%
(prostate RT) vs. 16%
(no prostate RT)

p=0.002

5-year OS: 45.7% (LT)
vs. 17.1% (NLT)
p<0.01

No difference in OS
(p=0.25) or CRFS
(p=0.92)
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Table 1 (continued)

Study Comparison groups Number of metastases

Number of patients

Data source

Results

Rusthoven et al. [42] RT+ADT vs. ADT M1

Dall’Era et al. [27] LT (RP or RT) vs. Locally advanced or

ADT M1

5844 (ADT) NCDB PSM 5-year OS: 49%
538 (RT+ADT) (RT+ADT) vs. 33%
(ADT) p<0.001
PSM MS: 55 mo
(RT+ADT) vs. 37
mo (ADT) p>0.001
222 (ADT) CDC POC-BP 9-year CSS: 24% (LT)
78 (RT) vs. 27% (ADT) not
14 (RP) significant

9-year OS: 14% (LT)
vs. 17% (ADT) not
significant

RP radical prostatectomy, EBRT external beam radiation, /MRT intensity-modulated radiation, CRT conformal radiotherapy, BT brachytherapy,
NLT no local therapy, LT local therapy, BST best systemic therapy, ACM all-cause mortality, BCFFS biochemical failure-free survival, CSM
cancer-specific mortality, CSMFS cancer-specific mortality-free survival, CRFS castration resistance-free survival, CR castration resistance, DSS
disease specific survival, OMFS overall mortality-free survival, PrCaSM prostate cancer-specific mortality, PSM propensity score matching

mortality (RP vs. no treatment: 72%; BT vs. no treatment:
54%) with local therapy.

Another population-based study by Satkunasivam et al.
[36] showed that radical prostatectomy and intensity-mod-
ulated radiotherapy were associated with a 52% and 62%
decrease in prostate cancer-specific mortality after propen-
sity score matching. Interestingly, 3D conformal radiation,
which has now largely been supplanted by intensity-modu-
lated radiotherapy was not associated with a survival benefit.
Similarly, in an analysis of the National Cancer Database
(NCDB), Parikh et al. found a significant decrease in risk
of death for radical prostatectomy or intensity-modulated
radiotherapy versus no local treatment that persisted after
propensity score matching (HR 0.27 for RP and 0.41 for
IMRT vs. no treatment, p <0.01); no benefit was seen with
conformal radiation [37]. The largest study to date was an
analysis of 15,771 patients with metastatic prostate cancer in
the NCDB by Loppenberg et al. [38]. The authors compared
the outcomes of patients who received definitive local ther-
apy with radical prostatectomy, external beam radiation, or
brachytherapy (comprising a total of 1470 patients [9.5%])
versus patients who received nonlocal therapy (ADT, watch-
ful waiting, non-prostate EBRT). After propensity score
matching, they reported higher 3-year overall mortality-free
survival with local therapy (69% vs. 54%).

Another large registry study of 13,692 patients in the
SEER database by Leyh-Bannurah also found a significant
decrease in risk for cancer-specific mortality with defini-
tive local therapy (65% for RP and 52% for RT vs. no local
treatment) [39]. The authors also compared the outcomes
of patients who received radical prostatectomy versus
patients who were treated with definitive brachytherapy
with or without external beam radiotherapy and found a
lower cancer-specific mortality favoring radical prostatec-
tomy. In addition to these large registry based retrospective
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studies, two prospective case—control studies in Europe
compared the outcomes of patients with metastatic pros-
tate cancer who had radical prostatectomy versus matched
control patients who received hormone therapy alone [12,
40]. Neither study found a difference in overall survival,
but Heidenreich et al. [12] did find a statistically significant
improvement in median progression-free survival (38.6 vs.
26.5 months), median time to castration resistance (40 vs.
29 months), and prostate cancer-specific survival (95.6%
vs. 84.2%). However, the results of the Heidenreich study
should be interpreted with the understanding that only
patients who achieved a PSA nadir under 1.0 ng/mL were
eligible to receive cytoreductive prostatectomy—perhaps,
selecting for a more favorable subset of patients. Another
prospective case—control study performed at Yonsei Univer-
sity in South Korea found that patients who received prostate
radiotherapy had improved 3-year overall survival (69% vs.
43%) and biochemical failure-free survival (52% vs. 16%)
compared to patients who received no local therapy or pal-
liative radiotherapy that did not include the prostate [41].
The median radiation dose to the prostate was 60 Gy with a
range of 30-72.6 Gy.

To more specifically examine the additive benefit of
local therapy to ADT, Rusthoven et al. assessed the overall
survival in the subcohort of 584 men in the NCDB who
received definitive dose external beam radiotherapy to the
prostate or to the prostate and pelvis with ADT, versus a
larger cohort of 5844 patients receiving ADT alone. They
reported a significant improvement in 5-year overall survival
(49% vs. 33%) and median survival with the addition of
radiation to ADT [42]. Patients received a median radiation
dose of 75.6 Gy and patients who received radiation doses
higher than 65 Gy had improved overall survival compared
to those who received less than 65 Gy. A study by Gratzke
and colleagues in patients from the Munich Cancer Registry
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comparing patients who underwent radical prostatectomy to
those who did not found a significant improvement in 5-year
overall survival with radical prostatectomy (55% vs. 21%)
[43]. Of the patients who did not receive radical prostatec-
tomy, 389 received radiation; however the authors did not
specify whether radiation was delivered with palliative or
definitive intent.

A more recent study, however, found no survival benefit
for aggressive local therapy when compared to ADT alone
[27]. The authors analyzed 272 node-positive and 314 meta-
static prostate cancer patients in the CDC Breast and Pros-
tate Cancer Data Quality and Patterns of Care Study. While
they found a significant improvement in 9-year overall sur-
vival in patients with node-positive disease following local
therapy versus ADT alone (in accordance with randomized
data), they did not identify a benefit among the patients with
metastatic disease. Specifically, 9-year overall survival was
24% following conservative therapy versus 27% following
either radical prostatectomy (14 patients, or 4.2%) or radio-
therapy (78 patients, or 26.1%).

Cautious interpretation of these database and retrospec-
tive studies suggests the hypothesis that treatment of the pri-
mary tumor in the context of metastatic disease may impact
survival in selected patients.

Prospective trials investigating the role
of treatment of the primary tumor in patients
with metastatic prostate cancer

The value of aggressive local therapy for metastatic pros-
tate cancer patients needs to be addressed in prospective
trials. Indeed, several trials for patients with de novo M1
hormone-sensitive prostate cancer are ongoing (summarized
in Table 2) and two trials have recently published results.
The HORRAD trial randomized 432 patients with pri-
mary bone metastatic prostate cancer to either ADT alone
or ADT plus 70 Gy conventionally fractionated radiotherapy
to the prostate alone, excluding pelvic lymph nodes or meta-
static sites [44]. Median survival in the ADT alone and ADT
plus radiotherapy arms were 43 and 45 months, respectively.
Notably, the median PSA was 145 ng/mL and the majority
of patients had polymetastatic disease. The dose (70 Gy) and
target volumes (prostate only) are not reflective of current
practice. Subgroup analysis suggests a possible benefit to
patients with oligometastatic disease (4 or fewer metastases),
lower PSA, and Gleason score <9, although this constituted
a minority of the patients and statistical significance for the
oligometastatic subgroup was not met. The authors con-
cluded that future trials evaluating primary tumor therapy
in M1 prostate cancer patients should focus on patients with
oliogometastatic disease defined by modern imaging [44].
The much larger prospective, multi-arm randomized
STAMPEDE trial very recently published the results of

Arm H, which adds radiotherapy of the prostate to long-
term ADT in patients with de novo M1 disease [45]. Two
thousand and sixty-one patients were randomized to ADT
alone versus lifelong ADT combined with radiotherapy to
the prostate alone. Patients with any number of metastases as
defined by planar bone scans and CT were included. Based
on existing retrospective data, the STAMPEDE investigators
specified a pre-planned subgroup analysis of patients with
limited metastatic disease burden as opposed to high meta-
static burden (high metastatic burden was defined as four or
more bone metastases with one or more outside the vertebral
bodies or pelvis, or visceral metastases, or both; all other
assessable patients were considered to have low metastatic
burden) [46] to test the hypothesis that radiotherapy to the
primary would be most effective in improving overall and
failure-free survival in these patients. There was no overall
survival benefit to the addition of prostate radiotherapy for
the entire cohort, though failure-free survival was improved
from 23 to 32% (HR 0.76, 0.68-0.84). However, the addi-
tion of prostate radiotherapy in the pre-specified subgroup
with low-volume disease had an improvement in the 3-year
overall survival from 73 to 81% (HR 0.68, 0.52-0.9), and
an improvement in the 3-year failure-free survival from 33
to 50%. In contrast, there was no improvement in the 3-year
overall survival in patients with high metastatic burden
(54% vs. 53%, HR 1.07, 0.90—1.28); failure-free survival
was also not improved in these patients (17% vs. 18%, HR
0.88, 0.77-1.01). The test for heterogeneity of treatment
effect by metastatic burden on overall survival was signifi-
cant (interaction p =0-0098). Notably, the allowed doses,
36 Gy delivered in 6 weekly fractions or 55 Gy in 20 frac-
tions, were lower than the curative doses used for definitive
prostate radiotherapy and was directed to the prostate alone.
Neither the pelvic nodes (whether radiographically involved
or not), seminal vesicles, nor visible metastases, were treated
with radiotherapy.

The PEACEI] trial NCT01957436) is a randomized four-
arm trial in patients with de novo metastatic prostate cancer
treated with ADT and docetaxel. Patients are randomized
to additional treatment with abiraterone, prostate radio-
therapy, and the combination of both. An advantage of this
trial design is the incorporation of abiraterone, which was
recently shown to improve survival when added to conven-
tional ADT in patients with hormone-sensitive metastatic
disease. Results, however, are not expected until 2030.

MD Anderson Cancer Center is conducting an
ongoing multi-institutional randomized Phase II trial
(NCTO01751438) in men with de novo metastatic prostate
cancer comparing best systemic therapy with definitive local
therapy to the prostate against best systemic therapy alone.
All patients receive 6 months of initial best systemic therapy.
Patients who do not progress are then randomized 1:1 to
local therapy (surgery or radiotherapy, investigators choice)
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or best systemic therapy alone. The primary end point is
progression-free survival with a planned interim analysis
after 60 patients. Planned correlative studies include the
development of a biomarker panel to predict benefit from
local therapy and characterization of the prostate and asso-
ciated stroma. This trial has completed accrual and initial
results are anticipated in 2019. A larger SWOG/NCTN
Phase III trial (NCT03678025) recently opened for enroll-
ment and will randomize over 1200 patients to standard sys-
temic therapy or standard systemic therapy with surgery or
radiotherapy to the primary. Patients with polymetastatic
and oligometastatic disease will be eligible and metastasis-
directed therapy to up to four oligometastatic sites will be
allowed. The primary endpoint of the trial will be overall
survival with secondary end points of median overall sur-
vival, progression-free survival, and quality of life measures.

In general, the aforementioned trials test the hypoth-
esis that local therapy may improve clinically meaningful
outcomes for patients with hormone-sensitive M1 prostate
cancer. However, all trials include indefinite ADT and do
not explicitly explore the hypothesis that a curative intent
therapy may be attempted for selected patients. A recent
confluence of diagnostic and treatment advances now raise
the question if a multimodal approach with aggressive, early
treatment of newly diagnosed metastatic prostate cancer
could be attempted with curative intent. These advances
include the development of imaging with improved sensitiv-
ity of detection of metastatic prostate cancer [30], enhanced
hormone therapies with proven survival benefit when used
early during the hormone-sensitive disease state [6, 7], and
metastasis-directed therapies, such as stereotactic body radi-
otherapy (SBRT), offering durable local control with low
toxicity [47]. Memorial Sloan Kettering Cancer Center pub-
lished a pilot study of 20 patients with de novo M1 prostate
cancer who underwent ADT of 610 months, metastasis-
directed SBRT, and radical prostatectomy [48]. Four of the
20 patients achieved an undetectable PSA after testosterone

Study type
RCT

Primary endpoint

oS

one + Prednisone + RT/RP

ADT or ADT + Abirater-
one + Prednisone
ADT or ADT + Abirater-

Study arms
patients
1273

ber of

Number of metastases Num-

Ml

RP radical prostatectomy, EBRT external beam radiation, /MRT intensity-modulated radiation, SBRT stereotactic ablative radiotherapy, CSS cancer-specific survival, PFS progression-free sur-

H
3
£ § recovery, which was durable for at least 20 months after
E _§ initiation of therapy. These data suggest that a combined
e é § modality approach directed toward all apparent sites of dis-
< .
B2 - g ease may benefit select patients.
= -§ £ Consequently, another set of ongoing trials explore the
Q =] . . . P
< s @ potential for multimodality therapy to eliminate all detect-
able disease and perhaps allow patients’ durable disease con-
E L= trol off therapy: a first step toward demonstration of a cura-
g 1S § = 5 tive intent regimen for oligometastatic M1 prostate cancer.
— 2= = .. . . . .
« § 288 E A multi-institutional single arm Phase II trial sponsored
2 % z g é‘ j‘é _ g by Veterans Affairs (NCT03298087) is testing the efficacy
= ; g E g é § = of combining radical prostatectomy, metastasis-directed
= = . .
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The primary end point is the percent of patients with unde-
tectable PSA 6 months after testosterone recovery. Several
correlative analyses are planned utilizing high-throughput
genomic analyses of prostate tissue to determine the primary
metastasis-initiating lesion and pathways associated with the
development of metastases.

Based on their pilot data, Memorial Sloan Kettering is
initiating a randomized trial (Metacure) of multimodal ther-
apy consisting of radical prostatectomy, ADT, apalutamide,
and metastasis-directed SBRT versus the same plus abira-
terone (NCT03436654). Patients with either localized very
high-risk, low-volume de novo M1a,b, or recurrence after
surgery with low-volume M1a,b prostate cancer are eligible.

Defining oligometastatic prostate cancer

A common theme in most of the ongoing trials incorporat-
ing treatment of the primary tumor in metastatic patients
is selective enrollment of patients with limited metastatic
disease, commonly referred to as oligometastatic disease.
This is reflected in the range of number and sites of metas-
tases allowable, commonly limited to three to five sites of
distant metastases. This selection is based in part on the
evolving concept that oligometastatic disease may represent
a clinical state distinct from more extensive metastatic dis-
ease [49] that is more amenable to aggressive and curative
intent therapy. Currently, there is no standardized definition
of oligometastatic disease. Hellman and Weichselbaum ini-
tially described it as an early stage of progression in which
metastases are limited in number and location [49]. Soloway
found in 1988 that prostate cancer patients with less than six
bone metastases on bone scans had 2-year survival rates of
94% [50]. Subsequently, Singh et al. retrospectively analyzed
369 prostate cancer patients who received definitive external
beam radiation from 1970 to 1990 and found that among the
patients who developed metastatic disease, those with fewer
than five metastases had significantly better overall survival
[51]. Subsequent reports have varied in their definition of
the number of lesions that qualify as oligometastatic disease.
The hypothesis that prostate cancer patients with oligomet-
astatic disease may benefit most from aggressive therapy
directed to the primary tumor is consistent with hypothesis
generating (although under powered) subgroup analyses of
the HORRAD trial [44], and subsequent confirmatory analy-
ses of the much larger and adequately powered STAMPEDE
trial [45] (described above).

The accurate identification of patients with oligometa-
static disease remains a significant unmet need. Currently,
about 5-10% of patients with prostate cancer present
with M1 disease at diagnosis, although reduction in rou-
tine PSA screening may have increased this rate in recent
years [27-29]. Conventional imaging for prostate cancer is

@ Springer

insufficiently sensitive for accurate estimation of disease
extent in many patients.

Conclusion

One published prospective randomized Phase III trial
(STAMPEDE) demonstrated a survival benefit to radiother-
apy directed to the primary tumor in patients with limited
metastatic disease treated with ADT [45]. The results from
multiple ongoing trials, largely focused on oligometastatic
patients, will further establish the role for primary tumor
and metastasis-directed therapy in patients with M1 disease.
Improved imaging, in particular PSMA PET/CT, is expected
to identify many patients presenting with advanced disease
who otherwise would have been inaccurately staged by con-
ventional imaging. Our treatment paradigms will continue
to evolve as evidence mounts. Our prospective trials must
keep up the pace.
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