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etastatic prostate cancer has
long been considered in-
curable and managed with

systemic therapies alone. However,
there is increasing evidence of an “oli-
gometastatic” state where patients with
low-volume metastatic disease may
achieve sustained disease-free intervals
as well as potentially improved over-
all survival (OS) with combinations of
systemic and local therapy. The concept
of oligometastatic disease was first de-
scribed by Hellman and Weichselbaum
who hypothesized that there may be an
intermediate state between locally con-
fined disease and fulminant metastatic
disease.! Accordingly, recent data sug-
gests that aggressive treatment of the
primary tumor or metastasis-directed
therapy (MDT) may confer a survival
advantage in carefully selected patients
with metastatic prostate cancer.>*
Among the 190,000 new cases of
prostate cancer diagnosed each year in
the US, about 20% present with primary
metastatic disease.’® Prostate-specific

antigen (PSA) screening and imaging
advances have led to a relative increase
in the detection of cases with early met-
astatic disease. Even after detection of
distant metastases (DM), metastatic
prostate cancer is relatively indolent and
marked by a long disease course.” Due to
its long natural history, prostate cancer
has been at the forefront of efforts inves-
tigating aggressive treatment in oligo-
metastatic disease. In this review we aim
to outline treatment approaches for these
patients, while highlighting existing lit-
erature, ongoing trials, and important
areas for future study.

Defining the Oligometastatic State
Although the definition of oligomet-
astatic disease varies considerably in
the literature, most definitions limit the
maximum number of metastatic sites to
between 3 to 5.8 Furthermore, a major
challenge in synthesizing the available
literature is the wide array of clinical
scenarios represented. In the landmark
paper by Hellman and Weicheslbaum,
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the authors described two scenarios
that both fell under the umbrella of
oligometastatic disease, but likely have
different clinical courses. The first are
“tumors early in the chain of progres-
sion with metastases limited in number
and location” and “another group of
patients with oligometastases who had
widespread metastases that were mostly
eradicated by systemic agents, the che-
motherapy having failed to destroy those
remaining because of the number of
tumor cells, the presence of drug-resis-
tant cells, or the tumor foci being located
in some pharmacologically privileged
site.” Consequently, more granularity is
needed when describing oligometastatic
disease. One such effort is the European
Society for Radiotherapy and Oncology
and European Organization for Research
and Treatment of Cancer (ESTRO/
EORTC) consensus recommendations
for characterization and classification
of oligometastatic disease, which iden-
tified 9 distinct states of oligometastatic
disease.” Standardized definitions of oli-
gometastatic disease will lead to a more
uniform understanding of study results
and allow for cross-study comparisons.

Role of Prostate-directed Therapy
Many have hypothesized that treat-
ment of the primary tumor in the set-
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ting of metastatic disease could lead
to improved clinical outcomes due to
cytoreduction, reduced seeding of new
metastases, and stimulation of an an-
ti-tumor immune response. Indeed,
some prospective studies across var-
ious disease sites have reported im-
proved outcomes with treatment of
the primary tumor,'%!? although this
remains controversial.!*!* Within the
realm of prostate cancer, there is in-
creasing prospective data to support
prostate-directed radiation therapy
(RT) in carefully selected patients with
metastatic disease. The HORRAD and
Systemic Therapy in Advancing or
Metastatic Prostate Cancer: Evalua-
tion of Drug Efficacy (STAMPEDE)
trials have established a survival ben-
efit to prostate-directed RT in patients
with low-volume metastatic disease.
HORRAD was a phase III randomized
trial investigating the addition of pros-
tate-directed RT to lifelong androgen
deprivation therapy (ADT) in men with
newly diagnosed prostate cancer with
bone metastases.'® Patients received 70
Gray (Gy) in 35 daily fractions or 57.76
Gy in 19 fractions 3 times per week to
the prostate. There was no difference
in OS for the entire cohort; however,
an unplanned subgroup analysis sug-
gested a potential benefit in patients
with 4 or fewer bone lesions, although
this did not reach significance (HR
0.68,95% C10.42-1.10). STAMPEDE
is a multi-arm, phase III randomized
trial that investigated the role of deliv-
ering RT to the prostate in men with
newly diagnosed metastatic prostate
cancer receiving lifelong ADT.? Pa-
tients could receive either 36 Gy in 6
weekly fractions, or 55 Gy in 20 daily
fractions. Radiation fields did not in-
clude pelvic nodes or any metastatic
sites. Prostate-directed RT was well
tolerated with only 5% experiencing
acute grade 3-4 radiation toxicity (4%
GU and 1% GU). While no OS benefit
was seen in the entire population, a pre-

specified subgroup analysis of patients
with low-volume disease showed a
statistically significant improvement in
3-year OS from 73% to 81%. High-vol-
ume disease was defined as 4 or more
bone metastases with 1 or more out-
side the vertebral bodies or pelvis, or
visceral metastases; all other patients
were considered to have low-volume
disease. The Systemic Treatment Op-
tions for Prostate Cancer (STOPCAP)
meta-analysis of the 2 preceding trials
reclassified STAMPEDE patients into
low- or high-volume using the HOR-
RAD definition of 4 or fewer bone
lesions, and found a statistically signif-
icant survival benefit in low-volume
patients, with RT improving the 3-year
survival rate from 70% to 77%.'°

Taken together, these studies support
prostate-directed RT for patients with
limited metastatic disease. Additional
ongoing trials such as Patients With
Metastatic Hormone-naive Prostate
Cancer (PEACE-1), Impact of Radical
Prostatectomy as Primary Treatment
in Patients With Prostate Cancer With
Limited Bone Metastases (G-RAMMP),
Testing Radical prostatectomy in men
with prostate cancer and oligoMetastases
to the bone (TRoMbone), STAMPEDE
arm M, and SWOG 1802 will further
clarify the role of prostate-directed
therapy, including surgery, in the era of
modern systemic therapy for metastatic
prostate cancer.'7!

Role of Metastasis-directed Therapy
An important limitation of defining
oligometastatic disease by the num-
ber of lesions is reliance on imaging
techniques that are neither perfectly
sensitive nor specific. Emerging im-
aging techniques have allowed for
more accurate characterization of dis-
ease burden. The most promising of
these is prostate-specific membrane
antigen (PSMA) positron emission
tomography — computed tomography
(PET-CT), which has demonstrated
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superior performance compared
to conventional imaging and other
contemporary radiotracers.??>3 Un-
fortunately, PSMA PET-CT is not
approved by the Food and Drug Ad-
ministration and, therefore, is unavail-
able in the US. A readily available
alternative is '®F-fluciclovine (Ax-
umin) PET-CT, which is commercially
available in the US and demonstrates
superior sensitivity and specificity
compared to conventional imaging
modalities.?* These imaging improve-
ments have led to detection of metas-
tases in some patients who would have
previously been classified as having
localized disease, and polymetastases
in some who would have been classi-
fied as having oligometastatic disease.
Additionally, advanced imaging al-
lows for accurate characterization and
subsequent treatment of the full extent
of oligometastatic disease.

The importance of pretreatment imag-
ing on the efficacy of MDT was shown
by the randomized phase II Observa-
tion in Oligometastatic Prostate Cancer
(ORIOLE) study.? Fifty-four men with
recurrent, hormone-sensitive prostate
cancer with 3 or fewer lesions were ran-
domized to stereotactic body radiation
therapy (SBRT) to all metastatic lesions
or observation. Salvage RT to the pros-
tate bed or pelvis was permitted, and
patients were allowed to receive ADT
or other systemic therapy during ini-
tial management or salvage treatment,
but not within 6 months of enrollment.
SBRT patients received 19.5 to 48.0 Gy
in 3 to 5 fractions. Those randomized
to MDT underwent a PSMA scan prior
to MDT; however, the treating radi-
ation oncologists were blinded to the
results of PSMA and selected targets
were based only on CT, MRI, or bone
scan. PSMA scans were then compared
to treatment plans, and patients were
categorized as having had total (n =
19) or subtotal (n = 16) consolidation
of PSMA-avid lesions. The proportion
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of men with disease progression at 6
months was 10% in the SBRT arm vs
61% in the observation arm (P=0.005).
Within the SBRT group, patients who
had undergone total consolidation had
significantly reduced rates of new me-
tastases at 6 months compared with
those who had undergone subtotal con-
solidation (16% vs 63%, P = 0.006).
There were no grade 3 or higher adverse
events, and no significant differences in
quality of life (QOL) between the two
groups. Median distant metastasis-free
survival was 29 months in men with
no untreated lesions and 6 months in
men with any untreated lesions. These
results highlight the importance of op-
timal pretreatment imaging in maximiz-
ing the efficacy of MDT.

Traditionally, management of met-
astatic prostate cancer has consisted of
lifelong ADT alone. However, long-term
ADT and its hypogonadal sequelae neg-
atively impact QOL with side effects
including hot flashes, fatigue, weight
gain, mood changes, and sexual dys-
function. Advances in radiation planning
have made it possible to deliver ablative
doses of radiation to sites of metastatic
disease with minimal toxicity while de-
laying initiation of ADT. The role of
MDT in delaying systemic therapy was
demonstrated in the phase II STOMP
trial, which randomized patients with
biochemically recurrent prostate cancer
with 1 to 3 lesions (nodal or metastatic)
on choline PET-CT to observation vs
MDT (surgery or SBRT) to all detected
lesions, with the primary endpoint of
ADT-free survival .2 Patients under-
going SBRT received 30 Gy in 3 frac-
tions. ADT was given for progression
of symptoms, progression to more than
3 metastases, or progression of known
lesions. Asymptomatic progression in
3 or fewer new lesions could be treated
with further MDT. Tolerance of MDT
was excellent with no grade 2 or higher
toxicity reported. The time to both PSA
progression and initiation of ADT was
longer in the MDT arm, with an increase

in median ADT-free survival from
13 to 21 months. PSA doubling times
< 3 months were predictive of a larger
magnitude of benefit from MDT. Five-
year ADT-free survival increased 8%
to 34% with MDT, showing that some
patients may delay systemic therapy for
a prolonged period. Additionally, 76%
of the MDT group remained castration
sensitive at 5 years, as opposed to 53%
in the surveillance group.?” Longer fol-
low-up is required to determine the effect
of MDT and delayed onset of metastatic
castrate-resistant prostate cancer on
survival.

Despite attempts to delay systemic
therapy using MDT, ADT remains the
standard-of-care treatment for patients
with metastatic prostate cancer, and
delivery of consolidative MDT with
concurrent ADT may represent a via-
ble form of treatment intensification.
Results of the phase II Stereotactic Ab-
lative Radiotherapy Versus Standard
of Care Palliative Treatment in Patients
With Oligometastatic Cancers (SA-
BR-COMET) trial support the use of
concurrent MDT and systemic therapy.
Patients with 1-5 metastatic lesions and
a controlled primary tumor were ran-
domized to receive standard-of-care
treatment with or without SBRT to all
oligometastatic sites. Sixteen patients
with prostate cancer were included
(16% of the study population). Im-
portantly, standard-of-care systemic
therapy was recommended as indi-
cated, and choice of systemic agent
was left to the discretion of the treat-
ing medical oncologist. Nearly 60%
of patients in both arms received sys-
temic therapy after MDT. Patients in
the MDT arm had improved median
progression-free survival from 5.4 to
11.6 months (P = 0.001), as well as
improved OS from 28 to 50 months
(P =0.006) with no significant change in
QOL .2 The results of SABR-COMET
illustrate the potential survival benefits
of integrating MDT into standard-of-
care systemic therapy.

Role of Systemic Therapy

Although ADT remains the back-
bone of treatment for metastatic pros-
tate cancer, the optimal duration of
systemic therapy in the oligometastatic
setting is unknown. Patients with wide-
spread metastatic disease generally
receive lifelong ADT. Conversely,
patients with high-risk localized dis-
ease treated with RT are recommended
to receive up to 3 years of long-term
ADT % Presumably, just as oligomet-
astatic tumor burden lies between these
two states, so too does optimal ADT
duration.

The optimal choice of systemic
therapy is also unknown, but likely in-
cludes the addition of a second agent
to ADT. The Enzalutamide in First
Line Androgen Deprivation Therapy
for Metastatic Prostate Cancer (EN-
ZAMET) and TITAN trials found a
survival benefit with the use of enzalut-
amide and apalutamide, respectively,
for metastatic patients with either high-
or low-volume metastatic disease.3!3?
The STAMPEDE arm randomizing
patients to ADT with or without abi-
raterone enrolled half nonmetastatic pa-
tients; an OS benefit was seen with the
addition of abiraterone for all patients,
including those with nonmetastatic and
low-volume metastatic disease.>* Data
for docetaxel in limited volume dis-
ease has been mixed, with the STAM-
PEDE investigators finding benefit for
both high- and low-volume patients,**
whereas the Androgen Ablation Ther-
apy With or Without Chemotherapy in
Treating Patients With Metastatic Pros-
tate Cancer (CHAARTED) trial found a
benefit for only those with high-volume
disease

Accordingly, for optimal disease
control, data suggests that systemic
therapy and MDT, as well as treatment
of the prostate, should be incorporated
into the treatment of oligometastatic pa-
tients. However, the optimal ADT du-
ration and sequencing of systemic and
local therapy remains unknown.
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Treatment of Isolated
Nodal Recurrences

Isolated pelvic nodal disease rep-
resents a unique scenario within the
array of oligometastatic disease states,
in that regionally metastatic disease
signifies an early intermediate point on
the spectrum between locally confined
and diffusely metastatic disease. A
Surveillance, Epidemiology, and End
Results (SEER)-Medicare analysis of
nearly 4,000 patients with metastatic
prostate cancer demonstrated a me-
dian OS of 43 months, 24 months, 16
months, and 14 months for those with
nodal metastases, bone metastases, vis-
ceral metastases, and bone plus visceral
metastases, respectively.*® As such, the
potential for durable disease control
with curative-intent salvage therapies is
higher in this cohort than in other types
of oligometastatic patients, and aggres-
sive definitive therapy such as ADT
and whole-pelvis RT with an addi-
tional boost to gross disease should be
considered. SBRT can be considered;
however, at least one pattern of failure
analysis found that 68% of relapses
after nodal SBRT occurred in other
regional nodal regions.’” Therapeutic
lymphadenectomy is a reasonable al-
ternative to RT. A recent systematic
review of 27 series reporting outcomes
after lymph-node dissection for recur-
rent prostate cancer found complete
biochemical response in a mean of
44% of cases, showing the potential
for nodal-confined disease.?® The ideal
extent of lymph-node dissection is un-
known, but more extensive dissection
has been associated with improved
PSA response.* The ongoing Salvage
Treatment of Oligorecurrent Nodal
Prostate Cancer Metastases (STORM)
trial seeks to provide insight into op-
timal management for these patients;
men with oligorecurrent prostate can-
cer isolated to the pelvic lymph nodes
will receive 6 months of ADT along
with MDT, and are subsequently ran-
domized to pelvic RT or not.?

Conclusion

There is increasing evidence of an
oligometastatic state, an intermediate
between localized and polymetastatic
disease, in which patients may expe-
rience prolonged survival with mul-
timodality combinations of local and
systemic therapy. Prostate cancer has
become a flagship for the oligometa-
static paradigm due to a relatively indo-
lent disease course and early detection of
metastatic disease using PSA screening
and advanced imaging. Because oligo-
metastatic prostate cancer encompasses
a vast array of disease biology and clini-
cal trajectories, the optimal management
of oligometastatic disease remains un-
clear. Systemic therapy remains the cor-
nerstone of treatment for patients with
metastatic disease, but several studies
demonstrate benefits to the integration
of local therapy to the prostate and met-
astatic sites. Further study is needed to
identify genomic and clinicopathologic
classifiers to better select patients most
likely to benefit from MDT.
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