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A B S T R A C T   

Background: Guidelines for oligometastatic breast cancer (OMBC) propagate multimodality treatment including 
polychemotherapy and local ablative treatment (LAT) of all lesions. The aim of this approach is prolonged 
disease remission, or even cure. Long-term outcomes in OMBC and factors associated with prognosis are largely 
unknown, due to the rarity of this condition. We report overall survival (OS), event-free survival (EFS), and 
prognostic factors in a large real-world cohort of patients with OMBC. 
Methods: Patients with breast cancer and 1–3 distant metastatic lesions, treated in the Netherlands Cancer 
Institute between 1997 and 2020, were identified via text mining of medical files. We collected patient, tumor 
and treatment characteristics. The Kaplan-Meier method was used to calculate OS and EFS estimates, and Cox 
regression analyses to assess prognostic factors. 
Results: The cohort included 239 patients, of whom 54% had ERpos/HER2neg, 20% HER2pos and 20% triple 
negative disease. Median follow-up was 88.0 months (95% confidence interval (CI) 82.9–93.1) during which 107 
patients died and 139 developed disease progression/recurrence; median OS was 93.0 months (95%CI 
66.2–119.8). Factors associated with OS in multivariable analysis were subtype, disease-free interval and 
radiologic response to first-line systemic therapy; LAT was associated with EFS, but not OS. 
Conclusions: In this large real-world cohort of patients with OMBC, OS and EFS compare favorably to survival in 
the general MBC population. Radiologic complete response to first-line systemic therapy was associated with 
favorable OS and EFS, indicating the importance of early optimal systemic therapy. The value of LAT in OMBC 
requires further study.   

1. Introduction 

Metastatic breast cancer (MBC) is almost invariably an incurable 
disease for which patients may receive therapy with a palliative intent. 
Median overall survival (OS) varies per breast cancer subtype from one 
to four years, but a subset of MBC patients survives long-term (>10 
years) [1–3]. Limited disease burden, commonly referred to as oligo-
metastatic breast cancer (OMBC), is an independent prognostic factor 
for long-term survival [4–6]. No uniform definition to classify OMBC 
exists, but a prevailing characterization is a maximum of 3–5 metastatic 

lesions, all amenable for local ablative therapy (LAT) [7]. 
Given the limited spread of oligometastatic disease, there is a po-

tential for cure if all metastases receive LAT and, as such, further spread 
of the disease is halted [8]. For breast cancer, treatment guidelines 
recommend a so-called multimodality approach that includes LAT and 
systemic therapy, tailored to the individual patient, to treat both 
macroscopic and microscopic disease [9,10]. 

The potential benefit of LAT originated in retrospective, observa-
tional studies [8]. SABR-COMET was the first randomized study on the 
subject. The study included 99 patients with different tumor types, of 
whom 18 breast cancer, and demonstrated a clear OS benefit of the 
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addition of stereotactic ablative radiotherapy (SABR) to standard of care 
systemic therapy [11]. The more recent NRG-BR002 study included 129 
patients with OMBC and found no benefit of metastasis-directed therapy 
in terms of progression-free survival (PFS) or OS [12]. These results 
suggest a differential effect of LAT for different tumor types; the debate 
on its value in OMBC is ongoing. 

Systemic therapy is a key component of OMBC treatment, but it is 
unclear which systemic regimen is optimal for the individual patient 
with OMBC. Maximal systemic therapy, as proposed by the current 
guidelines, resembles a (neo-)adjuvant approach rather than a palliative 
approach and may include combination chemotherapy, targeted therapy 
and endocrine therapy, depending on breast cancer subtype and previ-
ously received treatments. This approach clearly leads to added toxicity, 
but might be worthwhile with the prospect of significantly prolonged 
survival or even cure. 

In summary, the optimal treatment (both local and systemic) for 
patients with OMBC has yet to be determined and long-term outcomes 
for this patient group are largely unknown. In this real-world cohort 
study, we aim to explore treatment patterns and prognostic factors 
relevant in OMBC. We further aim to estimate long-term OS and event- 
free survival (EFS) in this population. 

2. Material and methods 

2.1. Patient selection 

In this single center study at the Netherlands Cancer Institute, we 
performed automated text mining on all available electronic medical 
records up until July 31, 2020. Text mining consisted of a simple text 
search, using Microsoft SQL Server Management Studio. Breast cancer 
patients whose record contained the word ‘oligo’ were selected for 
eligibility screening. Patients with a maximum of three distant metas-
tases (according to the 8th edition of the American Joint Committee on 
cancer staging system) at first diagnosis of MBC, were included in the 
cohort. Lymph nodes within a single field suitable for high dose radio-
therapy (e.g., 3 nodes within head and neck level IV), were considered 
one lesion; all other lesions were counted separately based on available 
imaging in the medical file (without formal review of imaging). The 
Institutional Review Board of the Netherlands Cancer Institute approved 
the study and waived informed consent. 

2.2. Data collection 

We collected patient, tumor and treatment characteristics as well as 
recurrence and survival dates from the medical files and through the 

municipality registry. Patients were classified as having either syn-
chronous (distant metastases ≤6 months of primary diagnosis) or 
metachronous (distant metastases >6 months after primary diagnosis) 
OMBC [6]. For patients with metachronous OMBC, disease-free interval 
(DFI) was defined as the interval between diagnosis of the primary 
tumor or last locoregional recurrence and diagnosis of distant metasta-
ses. If either the estrogen or progesterone receptor were scored positive 
according to Dutch guidelines (positive stain in ≥10% tumor cells), the 
tumor was classified as endocrine receptor positive (ERpos) [13]. 
Human epidermal growth factor receptor 2 (HER2) status was scored 
according to the American Society of Clinical Oncology/College of 
American Pathologists (ASCO/CAP) guidelines [14]. We recorded initial 
systemic therapy for OMBC, which included adjuvant therapy after local 
treatment. Radiologic response to initial systemic therapy was defined 
as complete response with disappearance of all visible lesions (rCR), any 
response (not complete) or progressive disease (rPD) based on the 
radiologic report. If a patient also underwent local therapy for meta-
static disease, the radiologic response prior to local therapy was noted. 
For distant metastases, we classified local therapy as ablative (LAT) if 
the patient underwent radical surgery or radiofrequency and/or mi-
crowave ablation. For radiotherapy, an equivalent dose of 2 Gy (Gy) per 
fraction of >50Gyα/β = 10 was classified as ablative. 

2.3. Endpoint definitions 

Overall survival was defined as time from OMBC diagnosis until 
death by any cause. Event-free survival was defined as time from OMBC 
diagnosis until recurrence of disease (in patients who were rendered no 
evidence of disease (NED) by initial OMBC-therapy) or until disease 
progression (in patients who were not rendered NED) based on the 
medical file. 

2.4. Statistical analysis 

Data cut-off for the current analyses was May 2022. Descriptive 
statistics (median, interquartile range (IQR)) were used to describe 
baseline characteristics. Overall and event-free survival estimates were 
calculated with the Kaplan-Meier method. The effect of different prog-
nostic factors was assessed with Cox regression analysis. Variables of 
interest included age at OMBC diagnosis, T-stage and N-stage at primary 
diagnosis, year of OMBC diagnosis (1997–2012 versus 2013–2020), 
subtype (ERpos/HER2neg versus HER2 positive (HER2pos) and triple 
negative (TN)), DFI (synchronous metastases versus short (≤24 months) 
and long (>24 months) DFI), number of lesions (1 versus 2–3), bone- 
only disease, presence of visceral disease, node-only disease, proof of 

Abbreviations 

(O)MBC (Oligo)metastatic breast cancer 
ASCO American Society of Clinical Oncology 
BC Breast cancer 
CAP College of American Pathologists 
CI Confidence interval 
DFI Disease-free interval 
EFS Event-free survival 
EORTC European Organisation for Research and Treatment of 

Cancer 
ER Endocrine receptor 
ESTRO European Society for Radiotherapy and Oncology 
FDG-PET Fluorodeoxyglucose-positron emission tomography 
Gy Gray 
HER2 Human epidermal growth factor receptor 2 
HR Hazard ratio 

IQR Interquartile range 
LAT Local ablative therapy 
MARI Marking axillary lymph nodes with radioactive iodine 

seeds 
MWA Microwave ablation 
NED No evidence of disease 
NKI-AVL Netherlands Cancer Institute 
OS Overall survival 
PFS Progression-free survival 
rCR Radiological complete response 
RCT Randomized controlled trial 
RFA Radiofrequency ablation 
rPD Radiological progressive disease 
SABR Stereotactic ablative radiotherapy 
SN Sentinel node 
TN Triple negative 
WHO World Health Organization  
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metastatic disease (tissue biopsy or cytology), chemotherapy regimen 
(anthracycline or taxane-based regimens versus capecitabin-vinorelbin 
and non-anthracycline/non-taxane-based regimens), radiologic 
response to first-line systemic therapy (any response versus rCR and 
rPD) and LAT for all metastatic disease. Potential prognostic factors 
were first tested in univariable analysis. If the p-value was ≤0.10, that 
factor was entered in the multivariable model. We performed analyses in 
the whole cohort, and in two subgroups: patients with metachronous 
disease (primarily to investigate the effect of locoregional recurrence at 
time of OMBC diagnosis) and patients diagnosed from 2013 onwards (to 
evaluate potential immortal time bias and the effect of changing ther-
apies over time). 

3. Results 

3.1. Patients 

The automated text search yielded 1422 cases, of which 969 were 
treated at the NKI-AVL. Following chart review, 730 cases were 
excluded, mainly due to too extensive metastatic disease (n = 339) or 
the absence of distant metastases (n = 160). The final cohort consisted of 
239 patients (Fig. 1). 

Median age at OMBC diagnosis was 49.0 years (IQR 42.0–58.0). Year 
of OMBC diagnosis varied from 1997 to 2020, 81% of patients were 
diagnosed after 2012. Fifty-four percent of patients had ERpos/HER2-
neg disease, 20% HER2pos and 20% TN. Subtype was available for both 
primary tumor as well as metastatic lesion in 106 patients, and in 14 of 
these patients, there was a discrepancy between subtype of the primary 
tumor and that of the metastasis (Supplementary Table S1). OMBC was 
metachronous in 126 patients (53%), and of these, 60 patients had 
concurrent breast and/or locoregional recurrence. There was proof of 
metastatic disease in 64% of patients (Table 1). 

MBC, metastatic breast cancer; RCT, randomized controlled trial.  

* ClinicalTrials.gov identifier NCT01646034, ongoing RCT on the 
added effect of high-dose chemotherapy for patients with oligome-
tastatic breast cancer harboring homologous recombination 
deficiency 

3.2. Treatment 

Two-hundred patients received any local therapy for all metastases; 
in 111 patients, local therapy was ablative according to our criteria. In 
earlier years, SABR was not available and high dose radiotherapy was 
delivered with conventional fractionated radiotherapy in the range of 
30 × 2Gy to 17 × 3Gy. With the introduction of SABR, more hypo-
fractionated schemes were used and doses in the range of 1 × 24Gy to 8 
× 7.5Gy could safely be achieved. Nearly all patients (n = 236, 98.7%) 

Fig. 1. Flow chart of patient selection.  

Table 1 
Patient and tumor characteristics.    

N % 

TOTAL  239 100 
Female sex  237 99.2 

Characteristics at first BC diagnosisa 

Age at diagnosis in years, median 
(IQR)  

45,0 
(39,0–54,0)  

Year of diagnosis 1990–2004 48 20.1  
2005–2012 81 33.9  
2013–2020 110 46.0 

T-stageb Tx 3 1.3  
T1 53 22.2  
T2 97 40.6  
T3 44 18.4  
T4 32 13.4  
Unknown 10 4.2 

N-stage N0 62 25.9  
N1 70 29.3  
N2 36 15.1  
N3 61 25.5  
Unknown 10 4.2 

Grade 1 11 4.6  
2 94 39.3  
3 92 38.5  
Unknown 42 17.6 

Subtype (primary tumor) ERpos/HER2neg 123 51.5  
HER2pos 48 20.1  
Triple negative 46 19.2  
Unknownc 22 9.2 

Characteristics at OMBC diagnosis 

Age at diagnosis in years, median 
(IQR)  

49,0 
(42,0–58,0)  

Year of diagnosis 1997–2012 80 33.5  
2013–2020 159 66.5 

WHO performance score 0 152 63.6  
1 38 15.9  
Unknown 49 20.5 

Synchronous disease  113 47.3 
Metachronous disease Short DFI (metastases 

≤24 months of 
primary 

37 15.5  

Long DFI (metastases 
> 24 months of 
primary) 

89 37.2 

DFI in months, median (IQR) (in case of metachronous 
disease, n = 126)d 

45,0 
(23,8–85,0)  

Simultaneous breast and/or locoregional recurrence (in case 
of metachronous disease, n = 126) 

60 25.1 

Number of metastases 1 148 61.9  
2 60 25.1  
3 31 13.0 

FDG-PET for staging  194 81.2 
Proof of distant metastatic diseasee  154 64.4 
Subtype (metastatic lesion) ERpos/HER2neg 75 31.4  

HER2pos 18 7.5  
Triple negative 19 7.9  
Unknown 127 53.1 

Subtype - summary (used for 
analysis: metastatic lesion if 
available, otherwise primary 
tumor) 

ERpos/HER2neg 129 54.0 
HER2pos 47 19.7 
Triple negative 47 19.7 
Unknown 16 6.7 

Visceral disease  59 24.7 
Bone-only disease  109 45.6 
Node-only disease  55 23.0 

BC, breast cancer; DFI, disease-free interval; ER, estrogen receptor; FDG-PET, 
fluorodeoxyglucose-positron emission tomography; HER2, human epidermal 
growth factorreceptor 2; IQR, interquartile range; OMBC, oligometastatic breast 
cancer; WHO, World Health Organization. 

a Moment of first BC diagnosis equals moment of OMBC diagnosis for patients 
with synchronous disease. 

b In case of neo-adjuvant systemic therapy: c- or yp-stage (whichever was 
highest); in case of no neo-adjuvant systemic therapy: p-stage. 

c 1/22 unknowns was diagnosed after 1-1-2005, the moment HER2-testing 
became routinely available in the Netherlands. 

A. van Ommen-Nijhof et al.                                                                                                                                                                                                                  



The Breast 67 (2023) 14–20

17

received some form of systemic therapy, of whom the majority chemo-
therapy (n = 195, 81.6%) and/or endocrine therapy (n = 166, 69.5%). 
Of the patients who received no chemotherapy, the majority had ERpos/ 
HER2neg disease (32/44 patients). The majority of chemotherapy reg-
imens contained anthracyclines and/or taxanes (n = 157, 65.7%), 
although patients with HER2-positive disease often received an 
anthracycline-free regimen (Supplementary Table S2). Radiologic 
response to first-line systemic treatment was evaluable in 185 patients, 
of whom 40 achieved an rCR and 21 had rPD (Table 2). 

3.3. Survival 

Median follow-up for OS was 88.0 months (95%CI 82.9–93.1); 107 
patients died, five without prior documented disease recurrence/pro-
gression. Median OS estimate in the whole cohort was 93.0 months (95% 
CI 66.2–119.8) (Fig. 2A). In the subgroup of patients diagnosed in or 
after 2013, median OS was also 93.0 months (95%CI not reached) 
(Supplementary Fig. S1). OS did not significantly differ between patients 
with or without proof of metastatic disease (Supplementary Fig. S1). 

After a median follow-up of 84.0 months (95%CI 72.7–95.3), we 
observed 139 recurrence/progression events with a medium EFS esti-
mate of 41.0 months (95%CI 25.7–56.4) (Fig. 2B). The majority (n =
113, 81.2%) of EFS-events involved new lesions (with or without pro-
gression of known disease), whereas 18 EFS-events were based on pro-
gression of previously known lesions(s) only; for the remaining eight 
events, the site of recurrence/progression was unknown. 

At data cut-off, 95 patients were alive without documented disease 
recurrence or progression. 

3.4. Prognostic factors 

In univariable analyses breast cancer subtype, DFI, chemotherapy 
regimen, radiologic response to first systemic therapy and LAT for all 
metastases were statistically significantly associated with OS (Supple-
mentary Table S3). The multivariable model included all these factors 
except chemotherapy, which we excluded because it strongly correlated 
with DFI (chi squared p < 0.001). TN subtype was associated with worse 
OS (hazard ratio (HR) for death: 4.07, 95%CI 2.39–6.95), as was short 
DFI (HR 2.19, 95%CI 1.18–4.08) and rPD to first-line systemic therapy 
(HR 5.35, 95%CI 2.74–10.46). rCR to first-line systemic therapy (HR 
0.27, 95%CI 0.13–0.59) was associated with better OS. LAT was not 
significantly associated with OS (Fig. 3A, Supplementary Fig. S2). 

Subtype according to metastatic lesion if available, otherwise pri-
mary tumor. 

ER, endocrine receptor; DFI, disease-free interval; HER2, human 
epidermal growth factor receptor 2; HR, hazard ratio; LAT, local ablative 
therapy; neg, negative; pos, positive; ref, reference category. 

Similar to OS, breast cancer subtype, DFI, chemotherapy regimen, 
radiologic response to first systemic therapy and LAT of all metastases 
were statistically significantly associated with EFS in univariable ana-
lyses (Supplementary Table S3). The multivariable model included all 
variables except chemotherapy regimen (because of strong correlation 
with DFI). TN subtype was associated with worse EFS (HR 2.40, 95%CI 
1.46–3.97), as was short DFI (HR 2.09, 95%CI 1.16–3.74) and rPD to 
first-line systemic therapy (HR 20.18, 95%CI 9.34–43.60). LAT was 
associated with favorable EFS (HR 0.56, 95%CI 0.36–0.88) (Fig. 3B). 

In the subgroup of patients with metachronous OMBC, we identified 
no association between the presence of locoregional recurrence at time 
of OMBC diagnosis and OS or EFS (Supplementary Tables S4 and S5). 

d Defined as the interval between primary tumor and diagnosis of distant 
metastases; in case of intercurrent locoregional recurrence without distant me-
tastases: interval between locoregional recurrence and distant metastases. 

e By histology (tissue biopsy or cytology). 

Table 2 
Treatment characteristics.    

N % 

TOTAL  239 100 

BC therapy prior to OMBC diagnosis (metachronous population only, n = 126) 

Surgical treatment breast Breast-conserving 52 21.8  
Ablative 71 29.7  
Nonea 3 1.3 

Surgical treatment 
locoregional disease 

SN 40 16.7  

MARI 6 2.5  
ALND 67 28.0  
None 13 5.4 

Locoregional radiotherapy Chest only or nodes only 38 15.9  
Chest + axilla and/or other nodes 45 18.8  
None 43 18.0 

Systemic treatment Any 94 39.3  
Chemotherapy 88 36.8  
Endocrine therapy 65 27.2  
HER2-targeted therapy 12 5.0 

At OMBC diagnosis 

Surgical treatment breast Breast-conserving 60 25.1  
Ablative 34 14.2  
Re-surgery 17 7.1 

Surgical treatment 
locoregional disease 

SN 21 8.8 
MARI 28 11.7 
ALND 57 23.8 
Surgical debulking otherwise 2 0.8 

Locoregional radiotherapy Chest only or nodes only 21 8.8  
Chest + axilla and/or other nodes 82 34.3  
Re-irradiation ( ± hyperthermia) 26 10.9  
Unknown 2 0.8 

Local treatment of all metastatic lesionsb 200 83.7 
Local treatment modality 

metastases 
Radiotherapy only 155 64.9  

Surgery only 29 12.1  
RFA/MWA 6 2.5  
Two or more modalitiesc 13 5.4 

Ablative local treatment 
metastasesd  

111 46.4 

Systemic treatment (first-line)e Any 236 98.7  
Chemotherapy 195 81.6  
Endocrine therapyf 166 69.5  
HER2-targeted therapy 52 21.8 

Chemotherapy regimen Anthracyclins + cyclophosphamide 13 5.4  
Anthracyclins + cyclophosphamide 
+ taxanes±platinum 

70 29.3  

Taxanes±platinum 37 15.5  
Capecitabin + vinorelbin 17 7.1  
Other, with anthracyclins and/or 
taxanesg 

37 15.5  

Other, no anthrayclines or taxanes 21 8.8 
Radiologic response to first- 

line systemic therapy 
Complete response 40 16.7 
Any response, not complete 124 51.9 
Progression 21 8.8 
Not evaluable 54 22.6 

ALND, axillary lymph node dissection; BC, breast cancer; HER2, human 
epidermal growth factorreceptor 2; MARI, marking axillary lymph nodes with 
radioactive iodine seeds; MWA, microwave ablation; OMBC, oligometastatic 
breast cancer; RFA, radiofrequency ablation; SN, sentinel node. 

a 2 patients refused primary surgery, 1 patient received radiotherapy. 
b Local treatment of all metastases within 1 year of OMBC diagnosis. 
c For either the same or different lesions. 
d Defined as surgery, RFA/MWA, or ablative radiotherapy (an equivalent dose 

of 2Gy per fraction of >50Gyα/β = 10). 
e First systemic therapy for OMBC; adjuvant therapy for patients with no ev-

idence of disease (NED) after local treatment was also considered part of the first 
systemic therapy. 

f Includes 3 patients who received a CDK4/6 inhibitor, no patient received 
everolimus in first-line. 

g Includes 10 patients who underwent high-dose chemotherapy with carbo-
platin, thiothepa and cyclophosphamide. 
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4. Discussion 

We describe a large real-world cohort of 239 patients with OMBC, 
with a median follow-up of 88.0 months. Median OS in the cohort was 
93.0 months, which is notably longer than the reported one to four years 
for the overall MBC population [1–3]. This finding supports the notion 
that OMBC is a distinct clinical entity with favorable prognosis [1,2]. We 
identified breast cancer subtype, DFI and radiologic response to first-line 
systemic therapy as independent prognostic factors for OS. 

Breast cancer subtype is perhaps the most widely acknowledged 
prognostic factor for MBC; our cohort validates this observation in 
OMBC [15]. The HER2pos subtype was associated with comparable OS 
and EFS as the ERpos/HER2neg subtype in our cohort. Due to the 
introduction of new anti-HER2 targeting agents such as 
trastuzumab-emtansine and trastuzumab-deruxtecan in the last couple 
of years, survival in the HER2pos subgroup will further improve [16, 
17]. The TN subtype had unfavorable OS compared to the ERpos/H-
ER2neg subtype, but in this small subgroup long-term survivorship also 
occurred. Recent promising therapies for TN breast cancer such as im-
mune checkpoint inhibitors and sacituzumab-govitecan have expanded 
systemic options for this subgroup [18–20]. The effect of these new 
therapies in patients with TN OMBC is eagerly awaited. Subtype 
discrepancy between primary and metastatic tumor has been recognized 
as a prognostic factor for survival [21]. In our cohort, the discrepancy 
rate was 6%, which is lower than in the literature, but availability of 

both subtypes was limited in our cohort, which hinders further inter-
pretation of this phenomenon [22,23]. 

Short DFI was independently associated with worse OS, in line with 
data in the overall population with MBC [24–27]. In our previously 
published systematic review, we also identified DFI as an independent 
prognostic factor for OMBC [28]. These results underline the hetero-
geneity within the OMBC population, and plea for a more detailed 
categorization of patients with OMBC, such as suggested by the Euro-
pean Society for Radiotherapy and Oncology (ESTRO) and European 
Organisation for Research and Treatment of Cancer (EORTC) consensus 
statement [7]. DFI should be incorporated in the design of new trials in 
OMBC, but also in the clinical decision making process for individual 
patients. 

A third independent prognostic factor in our cohort was radiologic 
response to first-line systemic therapy. Patients with rCR had favorable 
survival compared to patients with any response while those with rPD 
clearly fared worse. Due to lack of standardized radiologic evaluations in 
our study, we could not discern patients with stable disease from partial 
responders. This led to a relatively heterogeneous control group of pa-
tients with ‘any response’. Nevertheless, the association between 
radiologic response and survival remained statistically significant. Our 
results are in line with other MBC studies, in which radiologic response 
to systemic therapy was associated with OS although some other studies 
questioned the association between objective response and OS [29–32]. 
These findings support the hypothesis that early maximal systemic 
therapy in OMBC is important. A ‘curative’ regimen, comparable to the 

Fig. 2. Overall (A) and event-free (B) survival in the whole cohort. 
CI, confidence interval; EFS, event-free survival; OMBC, oligometastatic breast 
cancer; yr, year. 

Fig. 3. Factors associated with overall (A) and event-free survival (B) in 
multivariable analysis. 
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regimens used in early breast cancer (doublet or triplet chemotherapy), 
provides the best chances of favorable response and may therefore be 
preferable [33]. The fact that the majority of patients in our cohort 
relapsed at new disease sites further supports the idea that optimal 
systemic therapy is key in achieving long-term remission. We would like 
to stress that there is very limited data on what constitutes optimal 
systemic therapy in OMBC. Patients and physicians need to be aware of 
this knowledge gap and carefully weigh the benefits of a curative 
regimen (higher chances of tumor response) against the costs (toxicity). 
Future prospective studies are necessary to provide more clarity on this 
topic, as retrospective, non-randomized studies such as ours have 
limited value in determining the value of specific therapies. 

LAT of all metastases was not significantly associated with OS, but it 
was independently associated with EFS. Our OS-results are in line with 
the results of the NRG-BR002 study, the only randomized study that 
investigated the value of LAT in OMBC [12]. The OS-benefit of LAT in 
OMBC might be limited due to the availability of multiple systemic 
therapies with reasonable chances of durable response, again making 
the case for increasing knowledge on optimal systemic therapy in OMBC 
[34]. Whilst our study, and other retrospective studies, suggest an 
EFS-benefit from LAT, the NRG-BR002 showed no benefit in PFS [6,35, 
36]. This discrepancy might be the result of confounding by indication 
in observational studies, but it might also be the result of different study 
populations or differences in systemic therapy. Since the full publication 
of NRG-BR002 is not out yet, information on certain relevant prognostic 
factors (such as the number of patients with visceral disease or the 
median DFI) lacks. In terms of systemic therapy, only 27% of the patients 
in NRG-BR002 received chemotherapy, compared to 82% in our cohort. 
Given the sample size (n = 129) of NRG-BR002 and the relative over-
representation of patients with an ER+/HER2neg tumor (80% of par-
ticipants), additional data are highly desirable to establish the value of 
LAT in OMBC, or the lack thereof. Results from the OligoCare project 
and the TAORMINA study are therefore eagerly awaited [7,37]. 

Although not one uniform definition to classify OMBC exists, most 
definitions leave room for patients with up to five distant metastases [7, 
38]. For this project, we chose a more conservative limit of three distant 
metastases, because this has been the cut-off for OMBC in our institute in 
the past decade. A recent nationwide cohort study from our group 
reinforced this cut-off [6]. 

Important strengths of our study are the size of the cohort and the 
duration of follow-up. To our knowledge, this is the largest OMBC cohort 
to date with the longest follow-up. Second, we selected patients based on 
disease characteristics only, regardless of therapy or outcome. Our re-
sults are therefore generalizable to the whole OMBC population and are 
less likely affected by selection bias in favor of fit patients than previous 
studies that focused on patients who underwent a specific type of LAT 
[39,40]. Third, we had detailed data on potential relevant prognostic 
factors. 

Some limitations of our study require consideration. The NKI-AVL is 
a tertiary referral hospital, and many patients only visit for a second 
opinion or for radiotherapy; all these patients were excluded from this 
cohort. The fact that patients in our cohort were notably younger than in 
the average MBC population is probably also the result of the tertiary 
referral function of our hospital (mainly young and healthy patients are 
referred to the NKI-AVL). Our selection method may have caused se-
lection bias. The term ‘oligo’ might be used in particular to describe fit 
patients, who are eligible for ‘oligo’-directed treatment. Our search, 
however, also identified a large sample of non-oligo patients, indicating 
that ‘oligo’ is a common term in our hospital. It is possible that our 
strategy failed to identify patients with OMBC who were diagnosed long 
ago, because the term ‘oligo’ was not yet common at that time. On the 
one hand, this indeed poses a risk of selection bias. On the other hand, it 
is highly debatable if patients who were diagnosed with limited meta-
static disease over 20 years ago are representative of the patients with 
OMBC we see in the clinic today. Novel imaging techniques such as FDG- 
PET and MRI have changed which patients classify as ‘oligo’ and both 

systemic as well as local treatment options have improved. Availability 
of an electronic medical record was a prerequisite for inclusion in the 
cohort and, as such, patients who were diagnosed with OMBC prior to 
introduction of the electronic medical record in our hospital (February 
2013) could only be included in the cohort if they were still alive at that 
time which may have caused immortal time bias. The fact that the 
sensitivity analysis based on year of diagnosis demonstrated similar OS 
in patients diagnosed prior to and in/after 2013 indicates that this effect 
has had very limited impact on the results. A final limitation of our study 
is that the data were not primarily registered for research purposes. For 
many parameters (e.g., age at diagnosis) this need not be problematic, 
but for some parameters this may have caused unwanted heterogeneity 
(e.g., there was no standardized radiology protocol to evaluate disease 
status). 

5. Conclusions 

This real-world cohort confirms a favorable long-term outcome in 
patients with OMBC, with a 10-year overall survival estimate of 45%. 
Breast cancer subtype, DFI and radiologic response to first-line systemic 
therapy are independent prognostic factors for OS. These factors can aid 
in designing future prospective OMBC studies, which should focus on 
optimizing systemic therapy and clarifying the role of LAT. 
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