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Abstract

Oligometastatic disease (OMD) defines a status of cancer that is intermediate between localized and widely spread metastatic
disease, and can be treated with curative intent. While imaging diagnostic tools have considerably improved in recent years,
unidentified micrometastases can still escape from current detection techniques allowing disease to progress. The variety
of OMD scenarios are mainly defined by the number of metastases, the biological and molecular tumour profiles, and the
timing of the development of metastases. Increasing knowledge has contributed to the earlier and improved detection of
OMD, underlining the importance of an early disease control. Based on increasing detection rates of OMD in the current
real clinical practice and the lack of standardized evidence-based guidelines to treat this cancer status, a board of experts
from the Spanish Societies of Radiation Oncology (SEOR) and Medical Oncology (SEOM) organized a series of sessions
to update the current state-of-the-art on OMD from a multidisciplinary perspective, and to discuss how results from clinical
studies may translate into promising treatment options. This experts’ review series summarizes what is known and what it
is pending clarification in the context of OMD in the scenarios of Non-Small Cell Lung Cancer and Breast Cancer (Part I),
and Prostate Cancer and Colorectal Cancer (Part IT), aiming to offer specialists a pragmatic framework that might contribute
to the improved management of patients.
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Introduction

The concept of “oligometastatic disease” (OMD) proposed
by Hellman and Weischselbaum in 1995 changed the under-
standing of cancer as a systematic disease and mooted the
existence of an intermediate status between localized and
metastasized disease, defined by an indolent tumour biol-
ogy and a limited metastatic potential [1, 2]. OMD was
initially defined as a limited number of metastases in loca-
tions amenable to local approaches. The main implica-
tion in clinical practice is that local control of the primary
tumour (i.e., using metastases-directed therapies [MDT])
may lead to longer disease-free intervals (DFI) and poten-
tial cure of patients. In this particular scenario, the role of
systemic therapy was not well determined [2]. A consensus
statement published by the European Society of Radiother-
apy and Oncology (ESTRO) and the American Society of
Radiation Oncology (ASTRO) proposed that OMD should
be determined by the image-based detection of <5 metasta-
ses involving <3 organs [3], although ongoing studies may
cause these numbers to change in the near future [4, 5]. The
European Organisation for Research and Treatment of Can-
cer (EORTC) and ESTRO recently developed the first com-
prehensive system for OMD characterisation, nomenclature,
and classification in which a total of nine subtypes of OMD
were determined [6].

There is scant high-level evidence supporting standard-
ized clinical guidelines for OMD management. Several clini-
cal variables have to be considered when personalizing treat-
ments, including the patient’s general performance status,
primary tumour and OM locations, tumour burden, cancer
kinetics, or the temporal pattern of OM development [7].
Therapeutic goals must also be established according to the
different presentations of OMD. Advances in the field have
changed the therapeutic goal from a palliative intent to an
attempt to achieve optimal and durable local control of the
disease and, potentially, cured patients [8§—12]. Newer MDT
using ablative radiation techniques (ART) (such as stereotac-
tic radiosurgery [SRS] or stereotactic ablative radiotherapy
[SABR, also known as stereotactic body radiation therapy or
SBRT]) to manage isolated metastases have prolonged sur-
vival and improved patients’ quality of life (QoL) when used
alone or in combination with systemic therapies [13] (see
Part I of this two-part review series for further information).

In the current landscape, new therapeutic approaches
are being investigated based on the biological and genetic/
molecular features of OMD with the aim of understanding
this entity in depth and refining the selection of patients
and the planning of personalized treatment strategies.

The aim of this second article of the two-part expert
review series on OMD was to provide an update on the cur-
rent knowledge of OMD in prostate cancer and colorectal
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cancer. The available evidence from retrospective and ran-
domized clinical studies will be discussed along with the
current challenges posed by the treatment of these patients
(see Part I of this article series for a review of OM non-
small cell lung cancer and breast cancer).

Oligometastatic disease in prostate cancer

The definition of an oligometastatic status in the context of
prostate cancer (PC) is still a matter of intense debate. The
main criteria used to define OM PC include the following:
(1) number (1-5) and location of metastatic lesions (visceral,
bone or nodal metastases); (2) time of OMD onset (syn-
chronous with the untreated primary tumour or metachro-
nous with recurrences occurring after treatment of primary
tumours [oligorecurrent disease]); (3) progression of limited
metastatic disease during systemic treatment (which defines
oligoprogressive disease); and (4) the castration status of PC
patients (hormone-sensitive or castration-resistant) [6]. This
heterogeneity in OMD scenarios is barely reflected in rep-
resentative clinical trials in which only a few of the possible
scenarios have been specifically investigated. Some OMD
definitions are based on the disease burden, so patients pre-
senting OMD may be included in the “low-volume” sub-
population of metastatic hormone-sensitive PC patients
(mHSPC) in accordance with the criteria established in the
CHAARTED clinical trial [14].

Since the EORTC-ESTRO consensus established the use
of conventional imaging to diagnose OMD [6], the arrival of
next generation imaging (NGI) techniques has significantly
improved the diagnosis of locoregional and distant spread
of disease. The sensitivity of conventional computed tomog-
raphy (CT) and bone scans ranges from 60 to 80%, but in
PC with low levels of prostate-specific antigen (PSA), both
techniques offer poor diagnostic power. Pelvic multipara-
metric magnetic resonance imaging (MRI) has significantly
upgraded the imaging-based diagnosis of primary tumours
and locoregional spread of the disease. Whole-body MRI
performs well in the detection of bone lesions, but has a
lower diagnostic accuracy for the identification of lymph
node metastases (LNM) at the time of selecting patients
for radical multimodal therapies. PET/CT scanning with
radiolabelled tracers (such as ''C-Choline, '*F-PSMA or
68 Ga-PSMA) provides the best detection rates for the assess-
ment of nodal, bone and visceral OMD in PC with very
low PSA levels. In the setting of biochemically recurrent
PC or advanced PC with shorter PSA doubling time, %8 Ga-
PSMA sensitivity is 92% [15]. Consequently, the European
Association of Urology (EAU) guidelines recommended
PSMA-PET/CT in biochemical PC recurrence to guide sub-
sequent treatment decisions, especially in patients who are
candidates for curative salvage treatment [16]. The updated
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Radiographic Assessments for Detection of Advanced
Recurrence guidelines (RADAR III) recommended the use
of available NGI techniques in the setting of metastatic PC
(mPC) according to the stage of the advanced disease and
in selected groups of patients with disease progression, for
whom more aggressive treatments against stage M1 meta-
static disease can be considered. In the setting of stage MO
castration-resistant PC (CRPC), RADAR III recommend the
use of NGI techniques in patients with PSA doubling time
of less than 6 months and propose early M1 treatments as an
optimal strategy to prevent further progression [17].

Treatment challenges in de novo oligometastatic
and oligorecurrent PC

Locoregional treatments and multimodal regimens

Based on evidence supporting the benefit of radiotherapy
(RT) in survival rates, the European Association of Urol-
ogy (EAU) guidelines recommend the use of RT in mHSPC
patients with low-volume PC [18]. However, in the group of
PC patients with de novo synchronous OMD or low-volume
metastatic disease, the use of various cytoreductive treat-
ments, such as cytoreductive radical prostatectomy (CRP) or
external beam radiotherapy (EBRT), can achieve control of
localized and potentially distant cancer [2, 19]. Nevertheless,
no randomized controlled trials (RCT) have compared the
use of CRP versus RT in de novo OM PC and consequently,
no evidence supports the recommendation for its use in this
setting. Retrospective series analyses suggested the safety
and feasibility of CRP and a prolonged overall survival (OS)
in selected patients [20-22]. Retrospective data also showed
the benefit of adding radical local ablative treatments (as
CRP or EBRT) to ongoing systemic androgen deprivation
therapy (ADT) [23]. This approach is mainly aimed at treat-
ing primary PC tumours and reducing both tumour self-
seeding and patients’ exposure to systemic agents.

Two RCTs (HORRAD and STAMPEDE) tested the
potential of adding prostate EBRT to ADT to improve
survival in mPC. In the H arm of the STAMPEDE trial,
prostate-targeted RT improved OS in newly diagnosed mPC
patients with low-volume disease compared to the use of sys-
temic therapy alone [24], while the HORRAD study found
no evidence of OS benefit despite a confirmed improved
PSA-progression-free survival (PSA-PES) [25]. However,
a beneficial effect on survival was found in the post hoc
analysis of the subgroup of patients with low-volume disease
(< 5 bone metastases).

Large RCTs incorporating CRP in the treatment of newly
diagnosed mPC patients have not yet reported on the out-
comes measured and analysed (Table 1).

In the scenario of oligorecurrent PC, a growing body of
evidence suggests a beneficial impact of MDT (as SABR
or EBRT) on resistant cancer clones, as these treatments
can delay the initiation of androgen receptor (AR)-targeted
therapies [26].

Two prospective phase 2 studies, STOMP and ORIOLE,
confirmed the high efficacy of MDT in the management of
metastases. The STOMP trial results showed a prolonged
ADT-PFS, although the impact on OS is still unknown
[19, 27, 28]. On the other hand, the ORIOLE trial con-
firmed higher PFS and distant metastasis-free survival in
PC patients with no untreated lesions according to PET-
PSMA imaging, compared with patients who received
selected metastases-directed SABR based on conventional
imaging (CT or bone scan). A retrospective study reported
higher rates of ADT-PFS with the use of *® Ga-prostate-
PSMA PET-CT-guided MDT compared with '®F-fluoro-
choline PET-CT-guided MDT [29]. Recently, a prospective
study has shown promising results with '”’Lutetium (Lu)-
PSMA-617 radioligand therapy in oligorecurrent mHSPC
[30], providing additional information on the best imaging
techniques to guide MDT.

Systemic multimodal regimens

For decades, the conventional standard of care (SOC) for
mPC patients was based on systemic therapy with ADT. The
addition of chemotherapy (ChT, docetaxel) to ADT showed
improved outcomes [31], as confirmed by the results of the
CHAARTED and STAMPEDE docetaxel trials in mHSPC
[14, 32, 33] (Table 2) that prompted changes in the SOC of
mHSPC patients.

The LATITUDE and STAMPEDE abiraterone tri-
als showed similar substantial survival improvement in
selected patients and confirmed a delayed transition of de
novo mHSPC to mCRPC after treatment with androgen
receptor-signalling inhibitors (ARSi), including abirater-
one acetate plus prednisone (AAP), ADT, and docetaxel
[34, 35] (Table 2). The risk criteria for the stratification of
patients were based on the criteria of high/low-volume dis-
ease or high/low risk established in the CHAARTED and
LATITUDE studies, respectively. LATITUDE high-risk
patients were defined by at least two of the following: >3
bone metastases (BM), presence of 1-3 visceral metasta-
ses, and Gleason score > 8 [34, 35]. High-volume disease
was defined in the CHAARTED trial by >4 BM with > 1
located outside the vertebral column and pelvis along with
the presence of visceral lesions, while low-volume disease
was defined as non-high-volume disease [14]. According
to the CHAARTED criteria that have been widely accepted
as prognostic predictors and used as stratification factors
in subsequent clinical trials, most OMD patients would
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Table 1 Prospective and ongoing randomized controlled clinical trials in cytoreductive prostatectomy to treat primary tumour in de novo hor-

mone-sensitive metastatic prostate cancer (mHSPC) and metastatic prostate cancer (mPC)

Clinical trial/trial ID  Phase  Inclusion Study arm Study arm Primary end- Completion date
point
Feasibility stud- TRoMbone NA De novo OM PC  Standard ST Standard F/S 2018
ies ISRCTN15704862 ST+ CRP
(including
ePLND)
LOMP 11 Phase 2 Newly diagnosed Standard Standard FR 2022
NCT03655886 mPC ST+ CRP ST +EBRT
Local cytoreduc- FUSCC-PMPCa Phase 2 OM PC ADT ADT+CRPor  PFS 2023
tion NCT02742675 ERBT
g-RAMPP NA De novo OM PC  Best ST Best ST+CRP  CSS 2026
NCT02454543 (including
ePLND)
SIMCAP Phase 2 Newly diagnosed Standard ST Standard FFS 2022
NCT03456843 mPC ST+CRP
(including
ePLND)
NCT03988686 NA OM PC Standard ST Standard TTCR 2022
ST+CRP
Multimodal IP2-ATLANTA Phase 2 De novo OM PC 1) SOC PFS 2024
treatments ISRCTN58401737 2) Standard ST + minimally inva-
sive LAT (including ePLND or
MDT)
3) CRP (including ePLND) or
EBRT (including PLNRT or
MDT)
SWOG 1802 Phase 3 Any M1 on Standard ST Standard (N} 2028/2031
NCT03678025 conventional ST+CRP or
imaging EBRT

ADT androgen deprivation therapy, CSS cancer specific survival, EBRT external beam radiotherapy, ePLND extended pelvic lymph node dissec-
tion, FFS failure free survival, F/S feasibility and safety, FR feasibility of randomization, MDT metastasis-directed therapy, NA not applicable,
OM PC oligometastatic prostate cancer, OS overall survival, PLNRT pelvic lymph node radiotherapy, SOC standard of care, ST systemic therapy,

TTCR time to castration resistance

be included into the CHAARTED low-volume disease
group. A post hoc analysis of the STAMPEDE trial, which
used the metastatic burden criteria established in the
CHAARTED trial, confirmed longer 5-year survival rates
with the addition of docetaxel in PC patients with low-
burden OMD (72% vs. 34% in patients with high-burden
disease) [36].

In the CHAARTED trial, the addition of docetaxel to
ADT did not provide a benefit in OS in the low-volume
subgroup. Exploratory post hoc analysis of the low-vol-
ume mHSPC subgroups included in the STAMPEDE,
ENZAMET, ARCHES, and TITAN trials suggested an
OS benefit with the combination of ARSi (enzalutamide
or apalutamide) or with docetaxel and ADT, but none
of these trials were designed or powered to specifically
answer this question [37—43] (Table 2). Recently, the pro-
spective RCT PEACE-1 (NCT01957436) and ARASENS
(NCT02799602) provided evidence that the triplet of ADT
plus docetaxel plus ARSi improves OS versus ADT plus
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docetaxel in patients with mHSPC. The PEACE-1 trial
included only de novo mHSPC, and the subgroup analysis
confirmed these results in patients with high-volume dis-
ease. No information was available from the ARASENS

trial on outcomes in the high- or low-volume subgroups
[44, 45].

Treatment challenges in oligoprogressive CRPC

CRPC patients with no metastases (MO CRPC) who pro-
gress to oligometastatic status during SOC treatment with
ADT and ARSi (such as enzalutamide, apalutamide or
darolutamide) are defined as oligoprogressive PC patients.
In mCRPC, different therapeutic strategies may be used
[46]. It is still unknown if different radiobiological features
can be defined among the variety of OM CRPC scenarios,
or if early metastases ablation can affect cancer clonal
evolution.
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Locoregional treatments and multimodal regimens

Oligoprogressive CRPC remains an incurable disease with
a life expectancy of only 2-3 years, and specialists have
not yet agreed on a therapeutic approach [47]. The safety
and feasibility of SABR in oligorecurrent and oligoprogres-
sive CRPC is supported by retrospective studies [26, 48,
49]. In oligoprogressive CRPC patients, Triggiani and cols
(2019) confirmed a 2-year distant PFS (D-PFS) of 21.6%
and a median 2-year systemic treatment-free survival of
41.3 months [48].

The prospective multicentre phase 2 SBRT-SG 05
(NCT02192788) trial showed that the association of SBRT
and ADT in oligorecurrent HSPC and CRPC patients was
safe and provided favourable clinical outcomes in both sub-
groups of patients. Specifically in CRPC, after a median
follow- up of 41 months, 42.9% of patients were free from
disease progression at last follow-up, with no need to start
ARSI [50]. The application of SBRT during the interruption
of systemic hormone therapy confirmed a local control (LC)
rate of 100% and a biochemical control rate of 97.5% [51].

Finally, in previously treated mCRPC patients, the ran-
domized phase 2 SABR-COMET trial showed that the use
of SABR in a limited number of PC patients receiving SOC
increased both PFS and OS with optimal safety and toxicity
when compared with SOC alone [52].

Several ongoing clinical trials will provide relevant infor-
mation on the potential of combined regimens with local
therapies, SBRT, and hormonal therapies, and on the out-
comes obtained after therapy intensification in oligorecur-
rent CRPC [53] (Table 3).

The expert view
Advances made in recent years in the field of mHSPC now

allow us to offer multiple alternatives for the systemic treat-
ment of this disease. The role of treatment of the primary

Table 3 Ongoing clinical trials in PC patients

tumour (with radiation therapy) is clearly relevant in the
setting of low-tumour-burden mHSPC. Pending results
from larger ongoing surgical studies, the results of the H
arm of the STAMPEDE study confirmed a statistically sig-
nificant benefit, according to CHAARTED criteria, of 8%
in overall 3-year survival in patients with low-tumour vol-
ume who received radiation therapy to the primary tumour.
Although this differentiation of patients with low- or high-
tumour volume was not specified as a stratification factor
in the original study design, a subsequent in-depth analysis
showed that it could be considered as such for all purposes.
The authors concluded that radiation therapy to the primary
tumour should be considered the new SOC in low-volume
mHSPC, as this strategy did not increase local symptomatic
events in treated patients. This indication in turn raises some
uncertainty as to the extent of the benefit of this treatment
in patients who also receive systemic treatment with doc-
etaxel or abiraterone acetate, enzalutamide or apalutamide,
since only 18% of patients in the H arm of the STAMPEDE
study received chemotherapy and none received ARSi. A
conclusive response to this question is expected once the
final results of the PEACE-1 study evaluating the role of RT
are published (NCT01957436).

As previously discussed, the combination of ADT with
docetaxel, abiraterone, enzalutamide or apalutamide pro-
longs OS in the entire HSPC patient population. Although
no formal subgroup analysis was planned in these studies,
the magnitude of the benefit of these combinations seems to
be more evident in patients with synchronous high-volume
disease, but there is also evidence of a benefit in the low-
volume subpopulation. Based on exploratory retrospective
pooled analysis of these studies, some authors recommend
that the use of new hormonal agents and MDT should be
considered in the setting of OMD [54], particularly in the
context of clinical trials that evaluate the role of both sys-
temic and local MDT in this scenario. These trials should
define the role of MDT in the treatment of OMD, as well

Clinical Trial/Trial ID Trial design Inclusion criteria Study arm Study arm Primary endpoint Completion date
ARTO NCT03449719 Phase 2 mCRPC Abiraterone acetate Abiraterone acetate + SABR PSA response rate 2022
PILLAR NCT03503344 Phase 2 mCRPC Best ST Best ST plus CRP or RT PSA response rate 2023
PEACE-V Phase 2 Oligorecurrent PC ADT +MDT (including ADT +MDT (including PLND or Metastasis-FS 2023
NCT03569241 PLND or SABR) SABR)+ WPRT
NCT03902951 Phase 2 Oligorecurrent PC ADT + abiraterone acetate +apal- PSA response rate 2023
utamide + SABR
PCS IX NCT02685397  Phase 2/3 Oligorecurrent mCRPC ~ ADT + enzalutamide ADT +enzalutamide + SABR rPFS 2025
START-MET Phase 3 mHSPC ADT + ARSi+EBRT ADT + ARSi+EBRT + SBRT rPFS 2025
NCT05209243

ADT androgen deprivation therapy, ARSi androgen receptor-signalling inhibitor, EBRT external beam radiotherapy, FS free survival, mCRPC
metastatic castration-resistant prostate cancer, mHSPC metastatic hormone-sensitive prostate cancer, MDT metastasis-directed therapy, PC pros-
tate cancer, PLND pelvic lymph node dissection, rPF'S radiographic progression-free survival, ST systemic treatment, PSA prostate-specific anti-
gen, SABR stereotactic ablative radiotherapy, SBRT stereotactic body radiation therapy, WPRT whole pelvic radiotherapy
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as the need for, and optimal duration of, systemic therapy
for the management of OMD. The recommended objectives
of these trials should be time to radiographic progression,
clinical progression, OS and QoL. Well-designed trials with
stratification and an adequate number of patients, as well as
a multidisciplinary approach are strongly recommended to
achieve these goals.

A summary of current recommendations on the manage-
ment of OMD in PC is presented in Table 4.

Oligometastatic disease in colorectal cancer

Around 50% of colorectal cancer (CRC) patients will
develop metastases (M 1), whether synchronous or metachro-
nous, from the primary tumour [55]. Most CRC metasta-
ses develop in the liver and the lung [56]. The therapeu-
tic approach currently consists of systemic treatments and
achieves a median OS of approximately 2 years [57, 58].
Available imaging techniques for OM CRC detection include
ultrasound, CT, MRI, and PET/CT, modalities that offer var-
ying grades of sensitivity. In this clinical context, PET/CT
has become a useful diagnostic tool due to its higher speci-
ficity and ability to rule out extrahepatic disease (EHD). It
is also useful when combined with CT or MRI for evaluat-
ing the resectability of metastatic lesions, especially liver
metastases (LM) [59-62]. As a variety of factors influence
the diverse presentations of OMD, a proper prognostic
algorithm for OM CRC might also consider patient charac-
teristics (such as ECOG or comorbidities), tumour burden
(including number, locations and size of M1), and the bio-
logical features of the cancer (CRC mutational status).
RAS and BRAF gene mutations have been negatively
associated with PFS, OS, and recurrence-free survival after
LM resection [63], and define a cohort of CRC patients with
poor prognosis, for whom hepatectomy may be discarded
and alternative systemic therapies must be considered. In a

study that included 134 CRC patients with OM in the liver,
three robust subtypes of de novo metastatic CRC (mCRC)
were identified using integrative molecular analysis. These
subtypes showed clearly different outcomes with differen-
tial 10-year OS rates ranging from 19 to 94%, helping iden-
tify patients who might benefit from a primary therapeutic
modality (based on one or more focal treatments of limited
metastases) or the use of systemic therapies with or with-
out regional approaches [64]. This trial provided interesting
evidence that supported the biological basis of curable OM
CRC and the inclusion of tumour molecular profiling as a
crucial prognostic tool that could help clinicians when mak-
ing everyday clinical decisions.

The randomized phase 3 KEYNOTE-177 trial showed
that the use of first-line immunotherapy in a subgroup of
newly diagnosed mCRC patients with high microsatellite
instability and mismatch-repair deficiency (MSI/dMMR)
significantly improved PFS when compared with ChT with
or without immunotherapy (16.5 vs. 8.2 months), with
around 60% of patients surviving at 5 years from M1 diag-
nosis [65]. These results supported the prognostic utility of
molecular profiling, but also suggested the potential benefits
of combining local ablative and systemic treatments in order
to significantly increase “long-term” survival in this patient
population.

Treatment alternatives in oligometastatic CRC
Locoregional treatments and multimodal regimens

Surgery Based on radiological imaging using established
parameters, only 20% of mCRC patients have resectable LM
at diagnosis [66, 67]. Thus, patients might be classified as
fit or unfit for LM resection and, depending on each con-
text, different strategies and therapeutic approaches must
be offered [68]. Complete surgical resection (RO) of LM in

Table 4 Summary of recommendations on the management of OMD in prostate and colorectal cancer

Recommendations

1. Multidisciplinary tumour boards might guide treatment decisions
Prostate Cancer

2. In PC patients with OMD, we recommend the maintenance of ST while primary tumour is locally treated

3. Adding MDT to ST in patients with OMD seems to be a reasonable option, particularly in the context of prospective clinical trials, whenever

possible

4. For the great majority of mHSPC patients, ADT alone is no longer the SOC

Colorectal Cancer

5. In CRC patients, the most useful tools for a proper and individualized therapeutic decision making are as follows: radiologic response to
previous ST, tumour biology, location and size of metastases, the time of OMD presentation with respect to the primary tumor, clinically
relevant comorbidities, primary tumour’s feasibility treatment and ECOG PS

6. In CRC patients with OMD, ST is the preferred option to achieve a global disease control
7. In OM CRC patients, the combination of local MDT (TAT; SABR) with ST is an option that may be evaluated in selected patients. It is

crucial to maintain the use of ST while tumours are under local MDT
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selected CRC patients provides higher 5-year survival rates
(40%-50%) than systemic treatment alone [69, 70]. Long-
term survival rates after LM resection may be affected nega-
tively by several factors, including the presence of positive
margins after primary tumour resection, synchronous OMD
or metachronous OMD with a DFI<12 months,>4 LM
tumours, or high serum levels of carcinoembryonic antigen
(CEA) are well established prognostic factors. Moreover, in
large mCRC series, patients, who achieved partial or com-
plete response to prior ChT showed better outcomes after
LM resection [71].

Resection of extrahepatic metastases may lead to 35%
5-year survival rates, confirming that patients with LM or
extrahepatic disease (EHD) undergoing metastasectomy
could also achieve comparable survival benefits [72]. In
other scenarios with worse prognosis and evolution, such
as peritoneal carcinomatosis, outcomes from surgical resec-
tion are sometimes better than those obtained with systemic
therapy alone in selected cases [73].

Surgery and perioperative chemotherapy Recurrence after
surgery may occur due to persistent microscopic residual
disease. In this situation, the use of perioperative ChT
achieves longer CRC survival. The randomized phase 3
EORTC 40,983 trial confirmed longer PFS and treatment-
free intervals in CRC patients with resectable LM who
received perioperative oxaliplatin and fluoropyrimidine-
based ChT compared with surgery alone [74]. OS was also
longer, although not statically significantly, in the periop-
erative ChT group compared to the surgery group. A meta-
analysis of 18 studies with more than 6,000 mCRC patients
also confirmed that neoadjuvant ChT prior to hepatic resec-
tion can improve survival outcomes [75]. Based on these
results, clinical guidelines for CRC management recom-
mended this multimodal approach with perioperative ChT
as the SOC of mCRC patients with resectable LM [62].

Radiofrequency ablation and microwave ablation The
ESMO consensus clinical guidelines recommend the use of
other alternatives to surgery, in combination with systemic
therapies if needed [62]. Image-guided percutaneous ther-
mal ablative therapies (TAT) that include radiofrequency
ablation (RFA) or microwave ablation (MWA) emerged
as effective alternatives for the treatment of unresectable
LM. Results of the randomized phase 2 CLOCC trial, that
included more than 119 mCRC patients with unresectable
LM, showed that the combined use of RFA with systemic
therapy (with/without surgical resection) yields signifi-
cantly higher survival rates than ChT alone [76].

In the absence of RCTs that directly compare the efficacy
and safety of TAT versus surgery, most evidence comes from
retrospective analyses. Although no evidence has yet sup-
ported any significant benefit with TAT versus surgery, a

similar long-term benefit of TAT in lesions <3—4 cm has
been reported, with 5-year OS rates of 40%-50% [77-80].
A recent observational study that recruited >400 OM CRC
patients to compare the efficacy of RO LM resection com-
pared to complete TAT of resectable/ablative lesions <5 cm,
showed longer PFS after surgical resection of metastatic
lesions >3 cm in high-risk patients. Nevertheless, the use
of both approaches to treat LM <3 cm achieved comparable
liver PFS [81]. More recently, similar efficacy results have
been reported after TA of CRC lung metastases (<2 lesions
of <2 cm). The reported 5-year OS rate was higher than
30%-40%, and median OS ranged from 33 to 68 months
[82]. In this study, high CEA levels and a DFI < 12 months
were negative survival prognostic factors. Altogether, these
results suggest that TA of pulmonary and liver metastases
could lead to optimal long-term LC.

SABR

The randomized phase 2 SABR-COMET trial demonstrated
longer OS and PFS in the subset of OM CRC patients under-
going SABR compared with palliative SOC [52]. Based on
accumulating evidence, current clinical guidelines rec-
ommend the use of SABR as an alternative therapeutic
approach for the management of OM in mCRC patients
[62, 68, 83]. Despite the lack of consensus on the optimal
dose and fractionation, retrospective data suggest that the
efficacy of SABR on LC may be influenced by the dose
escalation schedule, which should be planned taking into
account the number and volume of target lesions. Higher
LC and OS rates have been reported in high-volume tumours
(=40 cm?) after irradiation with a biologically effective dose
(BED) > 100 Gy [84].

A systematic review of SABR efficacy in the treatment
of liver and lung metastases in cohorts of CRC patients
reported 2-year OS rates of 65%—76% and a median PFS
of 9-14 months for lung metastases, and 2-year OS rates of
26%—-83% and median PFS of 10.8-34.4 months for LM,
along with low toxicity [85]. Several prospective phase 1
and 2 studies reported similar results with 2-year OS rates
of 30%—-83% [86]. The delivery of SABR to LNM has shown
superior clinical outcomes than in visceral metastases, with
higher 1-year LC rates, and improved PFS when pelvic and
extrapelvic LNM are targeted [87].

Spinal metastases can be detected in advanced stages of
mCRC. Most of the studies that evaluated SABR efficacy in
vertebral metastases included patients with different can-
cer histologies and used highly hypofractionated irradiation
or radiosurgery with a single dose of irradiation [88]. The
most common fractionation schemes have achieved 2-year
LC rates of 82%—96% [89]. In selected patients with no ver-
tebral compression (Bilsky grade 0-Ib), radioresistant his-
topathology, estimated survival > 6 months, and Karnosky
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performance status (KPS) > 70, SABR to vertebral metas-
tases yielded high rates of pain control (around 85%) and
radiological responses (90%). Delivery of high SABR BED
to the spine resulted in prolonged LC, and palliative pain
relief was reported in both spinal and non-spinal metastases
[90-92].

There are no direct comparisons of efficacy of SABR
with other local approaches in OM CRC. Only two studies
that included mCRC patients with unresectable LM treated
with RFA or SRS/SABR (according to the characteristics
of lesions) reported higher 1-and 2-year LC rates with SRS/
SABR compared to RFA, especially in lesions >2-3 cm.
Nevertheless, no significant differences in OS or toxicity
were found [93, 94]. A recent meta-analysis has confirmed
high LC associated with the use of SABR on LM [95].

Cost-effectiveness and maintaining good QoL in CRC
patients are other key factors to consider at the time of ther-
apeutic decision-making [96]. Cumulative evidence has
shown that the safety and tolerability of SABR confers good
QoL in mCRC patients with LM [96]. Moreover, the cost-
effectiveness of this approach makes it an optimal alternative
to standard therapies [97, 98].

The expert view

Many years of clinical experience support the efficacy of
surgical resection as the standard approach to manage OM
CRC. Surgery offers many advantages including access to
tissue samples for biopsy and an optimal visualization of
the metastatic lesions or affected organs, favouring accurate
diagnosis. However, its invasive nature means patient recov-
ery times are longer and morbidity is higher than with ART.
Although currently available data, coming mainly from clin-
ical series and small phase II trials, are limited, ART offers
long-term LC and longer PFS, and the low number of asso-
ciated side effects allow patients to continue simultaneous
systemic treatments. From a palliative point of view, ART
in mCRC with multiple M1 also improves some common
disease-related symptoms, such as pain. However, the time
to response to ART is longer when compared with surgi-
cal resection, and close follow-up with regular radiological
testing is required. In this scenario, ART can play a crucial
role in the treatment of all OM or recurrences not amenable
to surgical resection, offering high efficacy, an interesting
safety profile, and preserved QoL. Further clinical studies
will evaluate intensification therapies and new clinical tools
that help specialists evaluate the response to ST and improve
the selection of patients suitable for treatment with ART.
Percutaneous and image-guided RFA or MWA are mini-
mally invasive techniques that have a similar efficacy to
SABR, as confirmed in retrospective clinical series. The
efficacy of RFA and SABR depends mainly on the size and
location of target lesions, as well as the energy delivered.
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With these alternatives it is important to consider certain
technical and anatomical aspects to minimize side effects
or avoid potential damage in adjacent tissues or blood
vessels. Another detrimental factor to bear in mind is the
potential cell cancer seeding in intravascular locations due
to the trajectory of catheter during the RFA procedure.

In this clinical context, then, patient selection is a cru-
cial step towards optimizing long-term results and mini-
mizing potential side effects. The expert should examine
multiple scenarios with different prognosis, therapeutic
approaches, and outcomes to select the most optimal thera-
peutic alternative for oligorecurrent versus oligoprogres-
sive or even widespread mCRC (Fig. 1):

(1) First, a complete diagnostic analysis and metastatic
work-up with imaging (body-TC, FDG-PET and some-
times liver MRI can be helpful in this sense) are essen-
tial to establish the tumour burden (number and size
of M1, organs involved, etc.) and to determine if there
is a true oligometastatic or pseudo-oligometastatic
disease that has already disseminated with undetected
M1 (“false OMD?”). In the first scenario, LC is crucial.
Thus, local therapeutic approaches (such as surgery or
metastases-directed therapies, TAT or SABR, depend-
ing on patient and disease characteristics) generally
combined with systemic therapies are key to achieving
a long-term OS or even curation. However, in patients
with “false OMD”, systemic therapy is the preferred
option for achieving global disease control, while local
therapies with palliative intent may be only considered
in selected cases.

(2) Classical clinical prognostic scales [99] and some indi-
vidual factors, such as radiologic response to previous
systemic therapy [71] or tumour biology profile (as
RAS/BRAF mutational status) [63, 100], are prob-
ably as useful as the patient’s general status (ECOG)
and presence of clinically relevant comorbidities when
selecting the optimal therapeutic approach for each
patient.

(3) The feasibility of primary tumour control is also crucial
for decision-making. The time of OMD presentation,
whether synchronous or metachronous with primary
tumour, is an important factor as these two clinical
presentations have different prognosis (synchronous
OM CRC is well established as a negative prognosis
factor).

Finally, given the complexity of OM CRC, multidisci-
plinary tumour committees are an essential tool to appro-
priately guide treatment decisions [101].

A summary of recommendations on the management of
OMD in CRC is presented in Table 4.
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Fig. 1 Proposed therapeutic
algorithm for OM CRC patients
with different presentations

of metastatic disease. CT
computed tomography, ECOG
PS ECOG performance status,
MDT metastasis-directed ther-
apy, MRI magnetic resonance
imaging, MSI microsatellite
instability, MSS microsatellite
stable, OMD oligometastatic

U

Clinical evaluation
(CT scan, FDG-PET, liver MRI , etc.)

\
/"~ Patient characteristics

+ ECOG PS

« Comorbidities

+ Social support

* Personal preferences

Tumour biology A

* RAS / BRAF status

* MSS / MSI status
* Number and size of metastatic lesions

« Organs affected

disease, PET positron emission

J

tomography, SABR stereotac-

Metastatic disease presentation and
tumor burden
» Synchronous or metachronous M1 disease

tic ablative radiotherapy, TAT
thermal ablative therapy

o
[ “True” OMD ] “False” OMD ]
[ Resectable disease ][ Unresectable disease ]\ []
N
A S
Single organ involved Multiple organs involved S o

Treatment options Treatment options N “

+ Surgery + Surgery

+ SABRab + SABR®

+ TATac « TATc®

\/

[ Systemic therapy ]

2|n patients not amenable to surgery

b Preferable option to treat symptomatic bone M1 lesions
¢ Similar effectiveness to surgery in M1 lesions< 2-3cm and low-risk patients

Conclusions

OM patients have been acknowledged as a defined group
that, due to their better prognosis, can be classified sepa-
rately from multimetastatic patients, and it has been deter-
mined that local therapies improve not only PFS but also
OS in this group. Consequently, this approach should be
always considered and analysed in this clinical setting. Sys-
temic treatment is still the cornerstone intervention in most
metastatic patients, while recent developments in molecular
selection of therapies have yielded encouraging results. The
combination of local therapies with systemic therapies may
then confer a clinically significant survival advantage.

Local ablative therapies such as TA and MWA are mini-
mal invasive techniques that are highly effective and safe
and associated with a short recovery time. However, local
control achieved with these approaches may be limited by
the size or location of the metastases.

ARTs are non-invasive and have demonstrated a high
level of disease control and safety. Their main advantages
include the fact that they can be applied to different solid
organs at the same time (including bone or CNS) and their
apparent cost-effectiveness.

Given that the combination of systemic and local treat-
ments could provide clinically relevant survival benefits in
selected patients, in the context of OMD, we recommend
maintaining the indication for systemic treatment while the
primary tumour is treated locally. The management of OM
PC and CRC should be led by a multidisciplinary team in

T

[ Palliative MDT to ]

selected foci

order to optimize the choice of all available alternatives and
improve efficacy, based on the individual patient’s perfor-
mance status, tumour molecular characteristics, and location
and size of the metastases, among other factors.
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