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SABR  Stereotactic ablative radiotherapy
RT  Radiotherapy
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Abstract
Metastatic breast cancer (MBC) is still an incurable disease, which eventually develops resistance mechanisms against sys-
temic therapies. While most patients experience widespread disease progression during systemic treatment (ST), in some 
cases, progression may occur at a limited number of metastatic sites. Evidence from other malignancies suggests that local 
treatment with stereotactic ablative radiotherapy (SABR) of oligoprogressive disease (OPD) may allow effective disease 
control without the need to modify ST. Available evidence regarding local treatment of oligoprogressive breast cancer 
is limited, mostly consisting of retrospective studies. The only randomized data come from the randomized CURB trial, 
which enrolled patients with oligoprogressive disease, including both small cell lung cancer and breast cancer patients, 
and did not show a survival benefit from local treatment in the latter group. However, local treatment of oligoprogressive 
MBC is still considered in clinical practice, especially to delay the switch to more toxic STs. This review aims to identify 
patients who may benefit from this approach based on the current available knowledge, focusing also on the potential risks 
associated with the combination of radiotherapy (RT) and ST, as well as on possible future scenarios.
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Introduction

Metastatic breast cancer (MBC) patients constitute a het-
erogeneous population, with great variability of disease 
presentation and prognosis. The majority of patients with 
MBC will face widespread disease progression, while a 
lower percentage of them will experience oligoprogression 
[1]. Oligoprogressive disease (OPD) is a relatively recent 
clinical concept characterized by disease progression lim-
ited to a few specific sites during systemic treatment (ST). 
OPD must be differentiated from oligometastatic disease 
(OMD), an intermediate state between localized and wide-
spread disease. The latter one denotes a metastatic disease 
empirically constrained to a maximum of five sites, which 
can occur synchronously or metachronously to the primary 
tumor. In this context, Guckenberger et al. have proposed 
a classification of OMD that can elucidate the relationship 
between these two entities [2]. Occasionally, OPD may 
represent a subset of OMD, as seen in patients develop-
ing oligometastatic disease during active ST; at the same 
time patients with OMD could experience oligoprogression. 
OPD and OMD are different entities, but they can co-exist. 
While OMD may represent an “earlier” state of metastatic 
disease associated with a better prognosis, oligoprogres-
sion is a manifestation of the development of resistance 
mechanisms to ST and, consequently, may imply greater 
aggressiveness [3]. Some retrospective studies include both 
BC patients with OMD and OPD treated with stereotactic 
body radiotherapy (SBRT). Only two of these studies have 
separately analyzed these two groups, revealing thatpatients 
with OMD experience better local control and improved 
progression-free survival (PFS), as additional confirma-
tion of the higher biological aggressiveness of OPD and 
the diversity between these two entities [4]. However, also 
in the OPD scenario, local ablative therapy, such as SBRT 
targeted at progressing metastases, could eradicate the cel-
lular clones that have developed resistance to ST. This may 
prevent widespread disease progression and extend the 
therapeutic efficacy of the ongoing ST [3]. Furthermore, 
certain mechanisms of resistance, such as the emergence of 
an ESR1 mutation or the selection of a clone with a differ-
ent phenotype, could be countered with specific therapies 
[5, 6]. Non-small cell lung cancer (NSCLC), and to a lesser 
extent, prostate carcinoma, and renal cell carcinoma, are the 
malignancies with the most data regarding the local ablative 
treatment of oligoprogression [3, 7–12]. These studies dem-
onstrate that the treatment of OPD can be an effective strat-
egy, especially in patients who received a limited number 
of therapeutic lines for metastatic disease, with oligopro-
gression during tyrosine-kinase inhibitors (TKI) therapy 
and without visceral metastases. Furthermore, in retrospec-
tive studies on NSCLC, prolonged disease control during 

ST before oligoprogression and ablative local treatment, 
constitute a positive prognostic factor [3, 13, 14]. However, 
prospective data are limited and heterogeneous and the 
appropriate therapeutic approach to OPD is not established 
yet. This is particularly evident in the BC context, where 
the lack of consistent data makes the management of OPD 
extremely challenging [15]. In this review, we will discuss 
the available data regarding the locally ablative treatment 
of oligoprogression in patients with BC, its implications in 
current clinical practice, and potential future perspectives 
that could shed light on this topic.

Oligoprogression definition

Typically, OPD is defined by progression at four or fewer 
sites, although some studies include up to five lesions [16]. 
However, this definition is empirical and involves several 
critical issues. First of all, it is important to consider that 
the RECIST criteria v1.1, which represent the standard 
methodology for interpreting the response to oncological 
treatments, are not suitable for assessing oligoprogression 
and could interpret it as stability or even partial response 
of the disease [3, 17]. Additionally, the RECIST criteria do 
not allow for an adequate assessment of patients with pre-
dominantly sclerotic bone disease. Bone is the most com-
mon metastatic site in patients with breast cancer, especially 
in HR-positive disease [18, 19]. Although bone lesions are 
generally lytic at diagnosis, the use of ST and bone target 
therapy can convert them into sclerotic ones [20, 21]. 

Advanced imaging modalities that allow for both func-
tional and morphological assessment could represent one 
solution to this problem. In this regard, 18 F-fluoride Posi-
tron Emission Tomography (PET/CT) could enable a more 
accurate and timely identification of oligoprogression [22, 
23]. PET/CT can also be used in combination with more 
innovative tracers, such as 18-fluoro-16-alpha-fluoroes-
tradiol (FES), which has demonstrated high diagnostic 
accuracy in detecting metastases from estrogen receptor 
(ER)-positive breast cancer [24, 25]. In a prospective study, 
the 18 F-FES uptake of biopsied lesions was correlated 
with the immunohistochemical expression of the ER, show-
ing a sensitivity and specificity of 91% and 69%, respec-
tively [26]. Thus, 18 F-FES PET/CT could also represent 
an alternative to tissue biopsy for determining ER status. An 
ongoing study is currently evaluating the use of FES-PET/
CT specifically in patients with oligoprogressive ER-posi-
tive breast cancer [27]. Whole-body Magnetic Resonance 
Imaging (WB-MRI) is a radiological technique that has the 
potential to identify additional metastatic sites (especially 
bone metastases) compared to standard imaging methods. In 
a retrospective study analyzing 101 breast cancer patients, 
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WB-MRI revealed additional disease sites compared to 
Chest, Abdomen, and Pelvis Computed Tomography (CT-
CAP) in 53.3% of cases. Moreover, in 18.9% of cases, WB-
MRI detected disease progression during ST, while CT-CAP 
showed stability [86]. Of note, WB-MRI’s ability to detect 
disease progression before standard imaging methods seems 
higher in cases of BC with lobular histology [87]. 

Since the mechanisms of drug resistance underlying dis-
ease progression include the emergence of mutations (such 
as the ESR1 mutation) and the selection of clones with dif-
ferent genotype and phenotype [28, 29], the definition of 
OPD cannot overlook biological data. The use of circulating 
tumor DNA (ctDNA) allows the determination of the tumor 
mutational profile and the onset of resistance mutations, 
potentially impacting treatment management. The PADA-1 
study, which enrolled patients with metastatic hormone 
receptor (HR)-positive HER2-negative BC on first-line 
treatment with an aromatase inhibitor and cyclin-dependent 
kinase 4 and 6 inhibitors (CDK 4/6i), demonstrated that an 
early switch from the aromatase inhibitor to fulvestrant in 
case of ESR1 mutation emergence can provide a significant 
PFS benefit [30]. On the other hand, circulating tumor cells 
(CTCs) determination allows for the detection of molecular 
subtype conversion (evaluating HR and HER2 expression), 
enabling targeted adjustments to ST [31]. Furthermore, the 
determination of CTCs [32–34] and ctDNA biomarkers 
could help distinguish between a disease in real oligopro-
gression from a situation where few progressive lesions 
underlie a diffuse microscopic progression. The assessment 
of ctDNA allows for the identification of disease progres-
sion even if not radiologically visible. A relatively recent 
study highlighted how continuing the same ST in case of 
ctDNA progression often leads to rapid clinical-radiological 
progression [35]. However, liquid biopsy is not yet a clinical 
practice tool. In this scenario, tissue biopsy (a more invasive 
technique) of one site of oligoprogression, can be used in 
daily practice to verify a potential conversion of the tumor 
phenotype. If the site of oligoprogression is singular, sur-
gical intervention could also be considered. This approach 
would allow both the determination of the tumor phenotype 
and the local treatment of oligoprogression.

Local treatment of oligoprogression: is it 
worth?

The rationale for local treatment of metastatic lesions in the 
context of OPD is to eliminate resistant cellular clones that 
have developed during ST. This can be achieved through 
either surgery or radiotherapy. There is some data on the sur-
gical treatment of metastases in BC, but it mainly pertains to 
OMD rather than OPD disease [36]. Surgical treatment is an 

invasive approach, but it allows histological and immuno-
phenotypic reassessment of the lesions. However, there has 
been increasing interest in SBRT for metastatic sites both in 
OMD and OPD.

SBRT is a technique that allows the delivery of high 
radiation doses to small-volume lesions while minimizing 
the exposure of healthy tissues. Higher doses per fraction 
can lead to indirect cell death due to ischemia, unlike tradi-
tional radiotherapy. SBRT is administered in small number 
of sessions compared to traditional therapy, but doses and 
number of sessions can vary based on the metastatic site 
and the histological characteristics of the underlying dis-
ease (radio-resistant tumors require a higher dose per frac-
tion) [37]. Studies focused on oligoprogressive BC reported 
SBRT doses ranging from 24 to 60 Gy in 1 to 10 fractions 
(Table 1) depending on the site and size of the metastasis, 
with overall good tolerance [15]. SBRT in OPD is generally 
preferred over surgery, both in clinical practice and clinical 
trials, as it allows non-invasive local disease control.

SBRT can be delivered using various techniques, includ-
ing intensity-modulated radiation therapy, which allows the 
modulation of the radiation beam, enabling the irradiation 
of tumors with complex and irregular shapes near sensi-
tive organs; CyberKnife, a robotic system that uses robotic 
arms to deliver radiation from numerous angles; the Gamma 
Knife, which uses multiple gamma radiation beams and is 
specifically designed for the treatment of brain lesions; and 
stereotactic proton therapy, a technique that uses protons 
instead of conventional photons to deliver the dose [38]. 

Prospective evidence

The first prospective randomized evidence regarding the 
local treatment of OPD in patients with mBC is provided by 
the recently published results of the CURB study (Table 1). 
This phase II study randomized patients with mBC or meta-
static NSCLC experiencing oligoprogression, between the 
standard of care plus SBRT at the sites of oligoprogression 
and standard of care (SOC) alone. The primary endpoint of 
the study was progression-free survival (PFS). Out of the 
106 randomized patients, 47 had BC. The median PFS was 
longer in the SBRT-treated group compared to the SOC 
alone group (7.2 months vs. 3.2 months, HR 0.53, p 0.0035). 
However, analyzing only BC patients, no difference was 
observed between the two treatment groups (4.4 months 
vs. 4.2 months, HR 0.78, p = 0.43). The time to initiation 
of a new therapy was also longer in patients with NSCLC 
compared to those with BC (11.0 months vs. 3.9 months). 
However, no benefit in overall survival (OS) was observed 
in either the entire cohort or in the different subgroups. This 
study has several limitations that prevent definitive conclu-
sions. Firstly, the BC patient sample is too small, and more 
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or cessation of ST (applied to the definition of EFS in this 
study) holds undeniable value. Even if the local treatment 
of progression does not lead to an increase in OS, extending 
a well-tolerated treatment would result in improved quality 
of life.

Retrospective evidence

The remaining evidence regarding the treatment of oli-
goprogression in patients with BC consists of retrospective 
studies (Table 1).

A study conducted by Nicosia et al. included 79 patients 
with BC patients experiencing oligoprogression treated with 
SBRT. Local control of treated metastases was associated 
with time to polymetastatic conversion (tPMC) in both uni-
variate and multivariate analysis (HR 2.726, p = 0.02). This 
highlights the importance of achieving local control through 
the administration of an appropriate radiation dose, identi-
fied as a BED greater than 70 Gy in the mentioned study 
[42]. 

The remaining retrospective studies include both patients 
with OPD and OMD.

A study conducted by Tan et al. included a total of 120 
mBC patients treated with SBRT, of which only 36 under-
went ablative therapy for oligoprogression. Patients treated 
for oligometastases showed more favorable outcomes, cor-
roborating the higher biological aggressiveness of OPD. 
Although it is specified that the best survival patterns were 
observed in patients with Luminal A and triple-positive dis-
ease, specific subgroup analysis for patients with OPD was 
not conducted [43]. 

In a retrospective study conducted by Weykamp et al., 
among the 46 patients included (treated with SBRT), 32 had 
OMD, and 14 had OPD. The presence of bone metastases 
proved to be a favorable prognostic factor for both PFS and 
OS. Although these data pertain to the entire study popula-
tion, the authors emphasize that PFS and OS did not sig-
nificantly differ in patients with OPD. However, the fact 
that OPD was associated with lower local control confirms 
its increased aggressiveness and likely indicates the need 
for higher SBRT doses than those used in oligometastatic 
patients [4]. 

In a retrospective study by Wijetunga et al., all 79 patients 
undergoing stereotactic ablative radiotherapy (SABR) 
had OMD, but 37 of them were treated for oligoprogres-
sion. Like the previous study, no substantial difference was 
observed between oligometastatic and oligoprogressive 
patients, although it should be noted that even the latter had 
OMD. It is interesting to note that a shorter time from BC 
diagnosis to SABR (< 5 years) was associated with lower 
OS and time to subsequent therapy (TTST) [44]. 

than a third of it comprises triple-negative BC, which is 
inherently more aggressive than other BC phenotypes and 
may not represent the ideal candidate for ablative therapy 
of oligoprogressive sites. Additionally, the representation 
of other phenotypes is not specified, especially the preva-
lence of human epidermal growth factor receptor 2 (HER2) 
expression in the study population is not reported. The STs 
used are also not detailed; it is only emphasized that 15% of 
patients in the SBRT arm and 25% in the SOC arm changed 
ST at the time of enrollment. The fact that the decision 
regarding ST change at randomization was at the discretion 
of the clinician reflects current clinical practice but compli-
cates the interpretation of the results. Finally, it should be 
noted that the BC patients had received a greater number 
of previous STs on average compared to NSCLC patients, 
reflecting a population with more advanced disease [39]. 

The AVATAR study a phase II single-arm trial recruited 
32 patients with HR-positive, HER2-negative BC undergo-
ing endocrine therapy in combination with a CDK4/6i, with 
progressive disease in a maximum of 5 sites. These patients 
received stereotactic RT at the sites of progression in addi-
tion to the mentioned ST. The primary endpoint was the 
event-free survival (EFS), defined as a change in systemic 
therapy, progression within 6 months of enrollment, or pro-
gression in more than 3 lesions. Data from a median fol-
low-up of 15.8 months were presented at the 2023 ASTRO 
Annual Meeting. The primary endpoint was achieved, with 
47% (95% CI: 29–65) of patients remaining event-free for 
≥ 6 months. The median PFS was 5.2 months (95% CI, 3.1–
6.8), but 33% of these progressing patients were eligible for 
a second course of SABR to further delay the modification 
of ST [40]. Despite the limitations due to the small sample 
size (32 patients), these results suggest that patients with 
HR-positive/HER2-negative BC undergoing therapy with 
CDK4/6i may benefit from local treatment with SABR in 
the case of oligoprogression, maintaining the same ST. This 
subgroup of patients may emerge as a promising candidate 
population for the ablative treatment of oligoprogression. 
Firstly, the combination of CDK4/6i and endocrine therapy 
represents a targeted therapy. Progression during this kind 
of therapy may more frequently be associated with the 
development of resistant clones in a limited number of sites, 
thus more often configuring a true oligoprogression [1, 3]. 
Of note, the patients enrolled in the study must have stable 
or responsive disease to a CDK 4/6i-based treatment for at 
least 6 months. This criterion likely helped to select patients 
with true oligoprogression, excluding those with potentially 
more aggressive and microscopic widespread progression. 
Furthermore, it is well-established that the combination of 
CDK4/6i and endocrine therapy is well-tolerated, especially 
in comparison to the chemotherapeutic agents used in sub-
sequent lines [41]. Therefore, the concept of time to change 
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While in the study by Nicosia et al. OPD was treated 
with SBRT maintaining the same ST, this information is 
not clearly reported in the other studies. Additionally, while 
the aforementioned study and the one by Tan et al. allowed 
for up to 5 progressing lesions, the other two studies evalu-
ated patients with just one progressing lesion. This is an 
important difference, since in the study by Nicosia et al. the 
number of metastases was found to be an associated factor 
with NEST in multivariate analysis (HR 1.765, p < 0.01). 
Specifically, patients with 1, 2–3, and 4–5 active metasta-
ses showed a median NEST of 13.4, 10.2, and 5.8 months, 
respectively. Furthermore, while the study by Nicosia et al. 
allowed for a maximum of 2 prior lines of ST, this limitation 
was not present in the other studies. The retrospective nature 
of these studies together with their heterogeneity, affect the 
chance of drawing impactful conclusions for our clinical 
practice.

How to combine radiotherapy and systemic 
treatment

Identifying patients most likely to benefit from local treat-
ment of oligoprogressive sites is not the only obstacle to 
overcome. Once the patient is considered for this strategy, 
the issue of potential toxicity associated with the concomi-
tant administration of ST and radiotherapy (RT) arises.

The treatment of metastatic BC is rapidly evolving 
with the introduction of novel drugs. However, safety data 
regarding the concomitant administration with RT remains 
limited. Most of the data concerning the concurrent use of 
SBRT and ST involves CDK 4/6i, while other drugs have 
been primarily evaluated with conventional radiotherapy. 
Therefore, these observations should be interpreted with 
caution.

The CDK4/6i have become the standard of care for HR-
positive and HER2-negative MBC [45, 46]. The concurrent 
use of palliative RT and CDK4/6i was specifically examined 
in a prospective clinical context only for a subset of patients 
enrolled in the PALOMA trials [47], where palbociclib was 
suspended from the day before RT. Therefore, we have 
no information regarding the combination of RT and the 
CDK4/6i [48]. Becherini C. et al. conducted a meta-analysis 
that incorporated eleven retrospective studies, encompass-
ing a total of 382 patients who underwent concurrent RT 
and CDK4/6i, to examine the safety profile of this combi-
nation [48]. SBRT or Stereotactic Radiosurgery (SRS) was 
employed in 96 patients, with Intensity-Modulated Radio-
therapy or Volumetric-Modulated Arc Therapy documented 
in 79 patients, and 3-Dimensional Conformal Radiation 
Therapy used in 286 patients. The pooled incidence of all 
grade 3 + toxicity was 22% (95% CI, 0.08–0.39), the pooled 
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aforementioned toxicities pose questions about the feasibil-
ity of concomitant treatment with thoracic and abdominal 
RT.

There is also lack of data regarding the use of TKIs, such 
as lapatinib and tucatinib targeting HER2 /neu pathways. 
However, tucatinib showed important gastrointestinal tox-
icity which could potentially be enhanced by concomitant 
abdominal RT [66]. 

Immune checkpoint inhibitors targeting programmed 
cell death 1 (PD-1) and its ligand 1 (PD-L1) are currently 
used in triple negative breast cancer patients both in the 
neoadjuvant and metastatic setting [67–69]. Clinical trials 
conducted in metastatic patients with different tumor types 
support the use of immunotherapy with concomitant RT in 
terms of toxicity [70–73]. Clinical evidence in BC patients 
is still lacking but prospective trials are ongoing [74, 75]. 
A phase II trial investigated the efficacy and safety of con-
current RT and pembrolizumab in metastatic triple-negative 
breast cancer patients. Among the 17 patients enrolled in 
the trial, dermatitis was the most common low-grade tox-
icity (29%); four grade 3 were reported [76]. Overall, the 
combination of immunotherapy and RT seem safe, since it 
increases the rate of grade 1 and 2 toxicities, but with rare 
grade 3 or 4 adverse events [77]. However, we suggest cau-
tion. Since immunotherapy can present a wide spectrum 
of toxicities and long-term side effects, larger studies with 
extended follow-up are needed [78]. 

Poly (ADP-ribose) polymerase inhibitors (PARPi) are 
a novel class of anti-cancer therapies targeting the DNA 
damage response, currently approved in adjuvant and meta-
static setting for BC patients carrying a BRCA 1/2 mutation 
[79–81]. A phase I trial evaluated Olaparib and breast RT 
combination in triple-negative BC patients with inflamma-
tory, locoregionally advanced, or metastatic disease, or with 
residual disease after neoadjuvant chemotherapy. Among 
the 24 patients enrolled in the study, at 1-year follow-up, 
no treatment-related grade ≥ 3 toxicity was reported [82]. 
However, data are still limited to consider the concomitant 
administration of PARPi and RT as a safe strategy.

However, some metastatic BC patients are treated with 
conventional chemotherapy instead of target therapy. In 
such cases, the interval between chemotherapy administra-
tion and radiotherapy should be determined based on the 
pharmacokinetics and pharmacodynamics of the drug, as 
well as the site to be irradiated. However, it should be noted 
that the prescription of local treatment for oligoprogression 
is less common in this subgroup and may be reserved for 
cases with limited therapeutic alternatives.

incidence of grade 3 + hematologic toxicity rate was 14% 
(95% CI, 0.03–0.30) and was mostly represented by neu-
tropenia (58.8% of events). However, only four patients 
required definitive discontinuation of CDK4/6i treatment. A 
retrospective study on MBC patients treated with CDK4/6i, 
with or without RT, found no evidence of increased pulmo-
nary toxicity in patients who underwent SBRT for lung or 
bone metastases [49]. Several ongoing trials are currently 
assessing the combination of CDK4/6i and RT in breast can-
cer [50, 51]. 

Regarding HER2-positive disease, which accounts for 
approximately 25% of all breast cancers, the use of first-
line double-blockade with humanized monoclonal antibod-
ies, directed against the extracellular domain of the HER2 
receptor, trastuzumab and pertuzumab in combination with 
taxane, has been shown to provide long-term survival for 
approximately one-third of treated patients becoming the 
gold standard first-line therapy for this subgroup of patients 
[52]. In the adjuvant setting, trastuzumab is commonly 
used concomitantly to RT [53]. Since both trastuzumab 
and locoregional RT can cause cardiotoxicity [54, 55] their 
concomitant use could result in higher cumulative cardiac 
events. However, several retrospective studies showed no 
increased pulmonary, skin or cardiac toxicity [56, 57]. Ret-
rospective studies in the adjuvant setting also support the 
safety of HER2-double blockade (Pertuzumab plus trastu-
zumab) and RT combination [58, 59]. Evidence for the 
concomitant use of dual HER2 blockade and SBRT for met-
astatic lesions is lacking, but there is no reason to suspect 
higher rates of adverse events.

TDM-1 is an antibody-drug conjugate (ADC) consist-
ing of the humanized monoclonal antibody trastuzumab 
covalently linked to the cytotoxic agent DM1, currently 
approved both in the adjuvant and metastatic setting [60, 
61]. In concurrently with RT compared to patients treated 
with trastuzumab and RT and more ≥ grade 3 events were 
observed in patients who underwent irradiation compared to 
those treated only with TDM-1 [60]; but there is also clini-
cal evidence supporting the safety of this combination [62, 
63]. 

Trastuzumab-deruxtecan is an ADC consisting of the 
humanized monoclonal antibody trastuzumab covalently 
linked to the topoisomerase I inhibitor deruxtecan. This 
agent is reshaping the treatment of both HER2-positive and 
HER2-low metastatic breast cancer, providing impressive 
survival benefit in comparison to standard therapy, also in 
heavily pretreated patients [64, 65]. Trastuzumab derux-
tecan is associated with a significant risk of drug-related 
interstitial lung disease or pneumonitis (10.5% incidence 
in Destiny-Breast03 study) and with higher rates of gas-
trointestinal toxicity [64]. Data regarding the combina-
tion of trastuzumab deruxtecan and RT are lacking, but the 
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be excellent candidates for local treatment of OPD: a more 
indolent progression generally characterizes this subtype 
and they can be managed with drugs that are typically well-
tolerated, allowing for a good quality of life. In contrast, tri-
ple-negative breast cancer is usually more aggressive [85]. 
Delaying a change in systemic therapy in the event of OPD 
may result in rapid disease progression, leading to symptom 
onset and organ failure. Moreover, despite recent advances, 
we have fewer well-tolerated targeted drugs for this subtype 
[86]. However, it might be worthwhile to further explore 
the role of OPD treatment in triple-negative BC patients 
with OMD (and thus at lower risk of organ failure) during 
immune checkpoint inhibitor therapy. Although HER2-pos-
itive disease is biologically aggressive, it is also effectively 
treated with anti-HER2 targeted therapies, which are well-
tolerated and allow for durable disease control [52]. Thus, 
patients with HER2-positive tumors could also be good can-
didates for local treatment of OPD.

Future studies may provide the answers we are looking 
for, some of which are currently in progress (Table 2). The 
COSMO study is a phase 2 trial with 6-month PFS as the 
primary endpoint. Local treatment can include RT, surgery, 
and radiofrequency. Moreover, this study aims to enroll a 
larger number of patients, specifically 118, although they 
may be less selected, as various types of STs (endocrine 
therapy, targeted therapy, chemotherapy, and immuno-
therapy) are allowed. At the same time, the definition of 
oligoprogression is more selective, considered as the pro-
gression of 1–2 metastatic lesions limited to a single organ. 
Among the exploratory endpoints, the study also includes an 
analysis of the prognostic value of circulating tumor DNA 
(ctDNA), assessed both at the occurrence of oligoprogres-
sion and during treatment [74]. This study could contribute 
to redefining the concept of oligoprogression by integrating 
radiological imaging with ctDNA assessment. The BOSS 
study is an observational trial that could also contribute to 
clarifying some aspects of local treatment for oligoprogres-
sion in BC. In this study, oligoprogression is defined as the 
progression of 1–3 extracranial lesions, and an analysis 
of CTCs is planned [75]. These studies could provide us 
a more comprehensive definition of oligoprogressive that 
integrates biological data with imaging. Considering a dis-
ease as oligoprogressive when there is a maximum of 3–5 
progressing lesions is utterly arbitrary as the presence of a 
limited number of progressing lesions may still underlie the 
development of widespread progression, and the evaluation 
of ctDNA and CTCs could precisely discern cases where 
ablative local treatment might be futile.

The aforementioned CURB study included the measure-
ment of ctDNA at pre-randomization and 8 weeks. While 
in NSCLC patients SBRT led to a reduction in allelic frac-
tion, no change in ctDNA was observed in BC patients 

Discussion

A retrospective study highlighted that approximately 21% 
of patients with HR-positive MBC treated with endocrine 
therapy, exhibit oligoprogressive disease [1]. Even though 
the percentage of oligoprogression is higher in other malig-
nancies, such as NSCLC treated with TKIs, it is important 
to note that BC data refer to a population not treated with 
modern targeted therapies (e.g. CDK 4/6i). Therefore, it 
may be underestimated compared to the current reality. Fur-
thermore, patients with MBC are much more numerous than 
those with NSCLC ALK/EGFR mutations and the absolute 
incidence of OPD is likely higher within the context of BC, 
warranting special attention [1]. Therefore, defining a treat-
ment strategy for MBC patients with oligoprogression rep-
resents an everyday clinical challenge.

While it is challenging to determine whether local treat-
ment of oligoprogressive sites can result in an OS benefit, 
endpoints such as PFS or NEST also hold particular sig-
nificance in evaluating this strategy. Being able to extend 
disease control during a well-tolerated ST, thus delaying the 
switch to a more toxic therapy, represents a clinically rel-
evant outcome with a direct impact on the patient’s quality 
of life. We can pursue this goal with SBRT, which allows for 
an excellent local response without high levels of toxicity 
[15, 83, 84].

However, it is not easy to compare data regarding 
OPD management, as both published and ongoing stud-
ies (Tables 1 and 2) use different endpoints, ranging from 
PFS to the percentage of patients who have not changed 
treatment after a certain period (with these concepts being 
expressed through various endpoints). Future studies should 
standardize endpoints to ensure a correct interpretation of 
results and should a thorough evaluation of quality of life.

There is substantial evidence supporting the local abla-
tive treatment of OPD in patients with NSCLC, but BC 
data are scarce and have numerous limitations. The main 
limitations of these studies lie in their retrospective nature, 
the small number of patients and their heterogeneity, both 
in terms of BC phenotype and STs. This complicates the 
identification of a population that could derive more benefit 
from a locoregional approach to oligoprogression. In addi-
tion, the CURB study, which is the only randomized trial 
available, highlighted that this approach could be beneficial 
in patients with NSCLC but not in those with BC [39].

However, before deeming local treatment of OPD as 
ineffective in BC, we must consider the high heterogeneity 
of this disease. In fact, the recent results of the phase II AVA-
TAR study, which enrolled only patients with HR-positive/
HER2-negative disease undergoing therapy with CDK 4/6i, 
achieved its primary endpoint, suggesting a potential ben-
efit in this patient setting. Patients with HR-positive BC can 
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emergence of a targetable resistance mutation or subclonal 
selection, a treatment arm that includes a switch to the spe-
cific drug alongside SBRT should also be considered (as 
previously described) (Image 1).

While this kind of studies could represent a turning point 
in the management of OPD, we urgently need to identify 
criteria for the management of oligoprogressive BC patients 
in everyday clinical practice. Referring to the available data, 
HR-positive/HER2-negative or HER2-positive patients 
undergoing first-line target therapy that has provided pro-
longed disease control (especially CDK 4/6i), experiencing 
non-visceral oligoprogression (especially in a single site), 
may be potential candidates for local treatment of OPD, in 
addition to current ST continuation. It is also crucial that the 
ongoing ST is well-tolerated, justifying the delay in chang-
ing ST. If the few progressing sites are also symptomatic, 
local ablative treatment should be strongly considered, as 
it would have a potential dual benefit. In any case, tissue 
biopsy of the progressive lesions must be considered, as it 
enables tailoring of the ST in case of phenotype change, 
instead of continuing the same therapy.

Once a patient is considered for local OPD treatment, it 
is important to consider the risks associated with the concur-
rent use of SABR and ST, as discussed earlier. For this pur-
pose, guidelines resulting from a Delphi consensus involving 
28 members of the European Society for Radiotherapy 
(ESTRO) and the European Organisation for Research and 
Treatment of Cancer (EORTC) Oligocare consortium were 
published in 2023. These guidelines focus on the suspension 
of modern STs during SBRT [87]. In any case, both the indi-
cation for local treatment of oligoprogression and the timing 
of the ST suspension, should be evaluated within a multidis-
ciplinary team composed of an oncologist, radiologist, and 
radiation oncologist, as available data does not allow us to 
draw definitive conclusions for clinical practice.

Acknowledgements This work was partly supported by “Ricerca 
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after ablative therapy. This evidence is consistent with the 
progression pattern observed in the two subgroups. While 
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