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FIG 1. The oligometastatic disease state. The spectrum of malignant disease is represented by blue ovals for primary prostate cancer and red circles for
macroscopic metastases. Patients are considered in relation to the putative benefits of local versus systemic therapies. Men in the oligometastatic disease
state may benefit from both systemic therapy and local therapies.

definition, our working clinical definitions will further be
complicated by the stage or risk migration that is occurring
with newer and highly sensitive imaging modalities. As
commented on by Clement and Sweeney,6 we agree that
current clinical definitions need to be consistent and based in
the context of conventional imaging for which we have the
bulk of our clinical data, but at the same time, they should
proceed in parallel with the necessary research to develop new
advanced imaging techniques. Thus, we will need careful
clinical validation of these newer imaging modalities to
eventually incorporate them into better definitions of
actionable oligometastatic disease.
Understanding Prevalence
Second, how prevalent is hormone-sensitive oligometastatic
prostate cancer? In the modern era with conventional imaging,
metastatic prostate cancer as a whole is present in only a mi
nority of newly diagnosed patients, and thus, synchronous or
de novo oligometastatic prostate cancer comprises an even
smaller subset of these men, likely numbered in the several
thousands in the United States. Whether this number will in
crease because of decreased prostate-specific antigen screening
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and newer clinical definitions based on advanced imaging
modalities is an area of interest. In contrast, metachronous or
oligorecurrent (oligoprogressive) prostate cancer comprises a
large number of men, possibly the majority of men after failed
primary therapy; these men ultimately experience pro
gression to metastatic disease based on the limited number
of series that have examined this population . 8 " 11 Assuming
that these patients are possibly in a curable state before
castration resistance develops, we need additional studies to
examine this potentially large prevalence in a more robust
fashion.
Biology of Hormone-Sensitive Oligometastatic
Prostate Cancer
Third, is there a biologic difference between hormone-sensitive
oligometastatic prostate cancer and polymetastatic prostate
cancer ? The genetic and transcriptomic profiling of hormonesensitive localized1" and metastatic castration-resistant
prostate cancer13 has been well described recently, but a
complimentary data set for the hormone-sensitive oligo
metastatic state is still unavailable. In addition, exploration of
the biology of the oligometastatic state may also uncover
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biomarkers such as blood-based microRNA signatures or
others to further direct care. Having this detailed biologic and
genetic classification, assuming that the oligometastatic state
is molecularly distinct, would not only afford us a more
precise definition to be used clinically, but also provide us an
understating of the early metastatic process before the in
evitable changes have developed in men with metastatic
castration-resistant prostate cancer after the heavy selective
forces of multiple systemic treatment regimens. Older models
of metastasis portray the unidirectional flow of circulating
tumor cells (CTCs) leaving the primary tumor site and seeding a
metastasis at a distant site.14 However, recent preclinical data
using diverse experimental models of breast and colon cancer as
well as melanoma suggest that metastasis is a multidirectional
process whereby CTCs seed both distant sites as well as the
original primary tumor— a process termed self-seeding.15,16
Interestingly, genomic lineage tracing of metastases and, in some
cases, the primary tumor from a rapid autopsy series of men who
died of metastatic castration-resistant prostate cancer suggests
that macroscopic metastases represent communal sanctuaries
that are composed of prostate cancer cells from many other
metastatic sites throughout the body.17 These communal
sanctuaries are presumably favorable niches that allow
prostate cancer cells the ability to gain competence for the
development of future macroscopic metastases. These human
data from metastatic castration-resistant prostate cancer are
consistent with the preclinical concept of self-seeding or a
m ultidirectional flow of CTCs. However, do these p ro 
vocative data hold true for men with horm one-sensitive
oligometastatic cancer? If yes, then m etastasis-directed
therapies to all macroscopic metastases in patients with
oligometastatic disease may eliminate these sanctuaries
and alter the natural history of metastatic prostate cancer.
Even more provocative, can we convert a polymetastatic
incurable biology into an oligometastatic presumably cur
able biology in a man with prostate cancer? Fortunately, we
may have some answers to these important questions in the
near future. In addition to the many prospective trials in
oligometastatic prostate cancer detailed in the review by
Clement and Sweeney,6 there is also a Movember Global
Action Plan 616 initiative on oligometastatic prostate cancer
that is planning to directly investigate many of the biologic and
clinical issues identified earlier.
In closing, although much has changed since the time that
Rubin and Green published Solitary Metastases, some central
tenets remain, including that “ [t] he management of such patients
Copyright ® 2017 by American Society o f Clinical Oncology

requires sound judgement and perspective.” 1(p3) We are in full
agreement with Clement and Sweeney6 that the standard of care
for these men is still systemic therapy in the form of androgen
deprivation and that any additional local therapies should ideally
be implemented in the setting of a clinical trial. However, we are
also optimistic that with the data from such prospective trials and
efforts like the Movember Global Action Plan 6 initiative and
others, we will have more knowledge to benefit these men
with oligometastatic prostate cancer in the near future. 11*13
A c k n o w le d g m e n t

P.T.T. was supported by the Keeling Family, the M o tto Family, the Irene and
Bernard L. Schwartz Scholar Award from the Patrick C. Walsh Prostate Cancer
Research Fund, a M ovember-Prostate Cancer Foundation award, Grant No. SKF-13021 from the Sidney Kimmel Foundation, Grant No. 122688-RSG-12-196-01-TBG
from the American Cancer Society, and Grant No. R01CA166348 from the National
Institutes o f Fieatth (Nthij/Nationat Cancer Institute (NCI). E.SA. was partially
supported by the Prostate Cancer Foundation and NtH/NCI Grant No.
P30CA006973.

Authors’ Disclosures of Potential Conflicts of Interest
D is c lo s u re s p ro v id e d b y th e a u th o r s a re a v a ila b le w ith th is a r tic le at
a s c o p u b s .o rg /jo u rn a l/jo p .

Author Contributions
Conception and design: A ll a u th o rs
Financial support: A ll a u th o rs
Collection and assembly of data: A ll a u th o rs
Data analysis and interpretation: A ll a u th o rs
Manuscript writing: A ll a u th o rs
Final approval of manuscript: A ll a u th o rs
Accountable for all aspects of the work: A ll a u th o rs
Corresponding author: Phuoc T. Tran, MD, PhD, 1 5 5 0 Orleans St, CRB2,
RM 40 6, Baltimore, M D 2 1 2 3 1 ; e-mail: tranp@jhmi.edu.

References
1. Rubin P, Green J: Solitary Metastases: Springfield, IL, C.C. Thomas, 1968
2. Palma DA.Salama JK, LoSS.etal: The oligometastatic state: Separating tru th from
wishful thinking. Nat Rev Clin Oncol 11:549-557, 20 14
3. H e ilm a n S, W e ich se lb a u m RR: O lig o m e ta sta se s. J C lin O nco l 1 3 -8 -1 0
19 95
4. Uppal A, W ightm an SC, Mallon S, e t al: 14q32-encoded microRNAs mediate an
oligom etastatic phenotype. O ncotarget 6:3540-3552, 2015
5. Gomez DR, Blumenschein GR Jr, Lee JJ, et a t Local consolidative therapy versus
maintenance therapy or observation fo r patients w ith oligometastatic non-small-cell
lung cancer w ith o u t progression a fte r first-lin e systemic therapy: A multicentre,
randomised, controlled, phase 2 study. Lancet Oncol 10.1016/S 1470-2045(16)
3 0 532-0 [epub ahead o f prin t on O ctober 24, 2016]
6. Clem ent JM. Sweeney CJ: Evolving treatm ent o f oligometastatic hormonesensitive prostate cancer, J Oncol Pract 13:9-18, 2017
7. Tosoian JJ, Gorin MA, Ross AE, et al: Oligom etastatic prostate cancer: Definitions,
clinical outcomes, and treatment considerations. Nat Rev Urol 10.1038/nrurol.2016.175
[epub ahead of print on October 11, 2016]

8 . Soloway MS, Hardeman SW, Hickey D, e t al: Stratification o f patients w ith
metastatic prostate cancer based on extent o f disease on initial bone scan. Cancer 61195-202, 1988
9. Singh D, Yi WS, Brasacchio RA, et at: Is there a favorable subset o f patients w ith
prostate cancer who develop oligometastases? Int J Radiat Oncol Biol Phys 58-3-10
2004

V o lu m e 1 3 / Is s u e 1 / J a n u a ry 2 0 1 7 ■ a s c o p u b s .o r g /jo u r n a l/jo p

23

mSKm

Tran and Antonarakis

...

10 . Schweizer MT, Zhou XC, Wang H, et al: Metastasis-free survival is associated
with overall survival in men with PSA-recurrent prostate cancer treated with de
ferred androgen deprivation therapy. Ann Oncol 24:2881-2886, 2013
11 . Sridharan S, Steigler A, Spry NA, et al: Oligometastatic bone disease in prostate
cancer patients treated on the TROG 03.04 RADAR trial. Radiother Oncol 121:
98-102, 2016

14 . Chiang AC, Massague J: Molecular basis of metastasis. N Engl J Med 359:
2814-2823, 2008
15 . Kim MY, Oskarsson T, Acharyya S, et al: Tumor self-seeding by circulating cancer
cells. Cell 139:1315-1326, 2009
16 . Comen E, Norton L, Massague J: Clinical implications of cancer self-seeding. Nat
Rev Clin Oncol 8:369-377, 2011

12. Boutros PC, Fraser M, Harding NJ, et al: Spatial genomic heterogeneity within
localized, multifocal prostate cancer. Nat Genet 47:736-745, 2015

17. Gundem G, Van Loo P, Kremeyer B, et al: The evolutionary history of lethal
metastatic prostate cancer. Nature 520:353-357, 2015

13. Robinson D, Van Allen EM, Wu YM, et al: Integrative clinical genomics of ad
vanced prostate cancer. Cell 161:1215-1228, 2015

18 . Movember Foundation: GAP6 - oligometastatic prostate cancer. https://gap6.
fluidreview.com/

Follow ASCO Journals on T w itte r

Journal o f
C l in ic a l
ONCOLOGY

@ JCO_ASCO

24

Journal of

oncology
practice
@ JO P_ASCO

Volume 13 / Issue 1 / January 2017 ■ Journal of Oncology Practice

@ JG O _A SCO

Copyright ® 2017 by American Society of Clinical Oncology

Copyright of Journal of Oncology Practice is the property of American Society of Clinical
Oncology and its content may not be copied or emailed to multiple sites or posted to a listserv
without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use.

