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Introduction

The incidence of new-onset primary breast carcinoma (BC) with 
synchronous metastases at diagnosis is commonly known as de novo 
metastatic breast carcinoma (dnMBC). The incidence of dnMBC 
is approximately 6-10% (1, 2). With improved imaging modalities, 
the number of patients diagnosed with dnMBC has increased. As the 
mechanisms of tumor biology are better understood and with the 
advent of new systemic treatment (ST) agents, survival has increased 
in patients with dnMBC. Although the first choice of therapy in 
patients with stage IV breast cancer (BC) is still ST, there is currently 
data that suggests that some subgroups of patients with dnMBC may 
benefit from primary locoregional treatment (LRT). Surgical removal 

of a primary tumor may improve survival by reducing tumor burden, 
decreasing immunomodulatory effects, removing the risk of new-onset 
metastatic illnesses, and reducing the likelihood of resistance (3, 4).

In 2002, Khan et al. (5) conducted a retrospective study indicating 
that primary surgery may have a role in the treatment of dnMBC. This 
study generated much interest and numerous retrospective studies 
and meta-analyses were then published (6-17). Many of these trials 
indicate that LRT is beneficial against local progression and improves 
disease-free survival (DFS) and overall survival (OS). However, these 
trials had inherent patient selection bias because of their retrospective 
design, rendering the data unreliable. Patients were younger, had less 
metastatic burden, and usually had favorable molecular subtypes in 
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ABSTRACT

Approximately 6-10% of all breast carcinoma is metastatic at diagnosis, termed de novo metastatic breast carcinoma (dnMBC). Systemic therapy remains the 
first line of treatment in dnMBC, but there is growing evidence that adjuvant locoregional treatment (LRT) of the primary tumor increases progression-free 
and overall survival (OS). Although selection bias may exist, real-world data from nearly half a million patients show that patients are undergoing primary 
tumor removal because of the survival benefit. The main question for the advocates for LRT in this patient population is not whether primary surgery 
is beneficial in dnMBC patients, but rather who is a good candidate for it. Oligometastatic disease (OMD) is a distinct subset of dnMBC that affects a 
limited number of organs. A better OS can be achieved with LRT in breast cancer patients, especially in those with OMD, bone only, or favorable subtypes. 
Though there is currently no consensus among breast care specialists on how to treat dnMBC patients, primary surgery for dnMBC should be taken into 
consideration for a subset of patients following an extensive multidisciplinary discussion.
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Key Points

• There are currently no specific guidelines for the treatment of de novo metastatic breast cancer (dnMBC) patients.

• Locoregional treatment in stage IV breast cancer may have a potential role in a subgroup of patients with dnMBC. 

• Patient age, metastatic burden, and molecular subtypes are important parameters for patient selection. 

• With more aggressive treatment, complete clinical and pathological remission can be achieved, especially in oligometastatic patients.

• Primary surgery for dnMBC should be considered for a subset of patients following a thorough multidisciplinary discussion.
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the LRT arms. Meta-analysis also showed that LRT improved survival 
(18-21). Consequently, randomized studies were designed to verify 
this hypothesis. 

Prospective Randomized Clinical Trials

At the time of writing, the results of four prospective studies with 
differing methodologies have been published. However, it is important 
to review and discuss the available data in order to identify subgroups 
of dnMBC patients that could benefit the most from LRT of the 
primary tumor (22).

In 2015, Badwe et al. (23) published an Indian study with a total 
of 350 patients who had ST first and patients who did not progress 
were later randomly assigned to LRT or continued ST. The findings 
of this study demonstrated that LRT is ineffective in terms of OS 
[19.2 months for the LRT group vs 20.5 months in the ST group; 
hazard ratio (HR) 1.04, 95% confidence interval (CI) 0·81-1·34; p = 
0.79]. Furthermore, the site of metastasis (bone, visceral organ, and 
visceral organ with bone) did not correlate with OS. Individuals in 
the LRT group had significantly improved locoregional progression-
free survival, but distant metastases were associated with poorer results 
(median 11.3 and 19.8 months for LRT and ST, respectively). The 
most controversial part of the study was that 26% of LRT patients 
and 35% of ST patients who were HER2-positive did not receive anti-
HER2 medication.

The MF07-01 protocol, supported by the Turkish Federation of 
Breast Disease Societies, was the second study, published in 2018 
(24). Patients were randomised to either upfront surgery followed by 
ST or ST alone. The early results of this trial were first presented at 
the San Antonio Breast Symposium in 2015 with a median 3-year 
follow up and there was no statistically significant difference between 
groups in terms of OS. However, at a median of 40 months of follow-
up, the LRT group (n = 138) had a 34% reduced death risk (HoD), 
significantly lower than the ST group (n = 136) (HR 0.66, 95% CI 
0.49 to 0.88, p = 0.005). The LRT and ST groups had respective OS 
rates of 41.6% and 24.4%. In the subgroup analysis, estrogen receptor 
(ER) positive (HR 0.64, 95% CI 0.46-0.91, p = 0.01), HER2 receptor 
negative (HR 0.64, 95% CI 0.45- 0.91, p = 0.01), patients under 55 
years of age (HR 0.57, 95% CI 0.38-0.86, p = 0.007) and patients 
with solitary bone metastases (HR 0.47, 95% CI 0.23-0.98, p = 0.04) 
had lower risk of death in the LRT group. In 2021, 10-year follow-up 
of this study was published (25). The median OS for the LRT group 
(n = 134) was 46 months compared to 35 months for the ST group 
(n = 131). The LRT group had a 29% decreased mortality rate (HR 
0.71, 95% CI 0.59 to 0.86, p = 0.00003). The OS rates for the LRT 
and ST groups at 10-years of follow-up were 19% (95% CI 13-28) 
and 5% (95% CI 2-12), respectively. Using the most recent follow-
up information and additional classification criteria, HER2-positive 
patients in the LRT group had a higher OS rate. The ST group had a 
14-fold higher locoregional progression than the LRT group at 10-year 
follow-up (14% in the ST group versus 1% in the LRT group).

The third prospective trial published in 2019 was the ABCSG-28 
POSITIVE study by Fitzal et al. (26). The methodology and design 
were comparable to the MF07-01 study. Although a sample size of 
around 254 was intended, only 95 patients were enrolled. This study 
was stopped early due to poor recruitment that possibly decreased the 
statistical power. The LRT and ST groups showed comparable OS rates 
(HR 0.69, 95% CI 0.36-1.33, p = 0.27) and time to distant metastases 

(HR 0.60, 95% CI 0.34-1.04, p = 0.07). Similar rates of locoregional 
progression were found in both groups (HR 0.933, 0.375-2.322, p = 
0.882), while the LRT group had significantly fewer cases (17.8% vs. 
8.9%, p = 0.2148). Surgical margin positivity was observed in 21% of 
the LRT group.  Of note, cT3 and cN2 tumors were more prevalent 
in the LRT arm (22.2% vs. 6.7% and 15.6% vs. 4.4%, respectively).

The most recent study on this topic was the E2108 trial by Khan et al. 
(27) published in 2022 after the data was initially presented at ASCO 
in 2020. The protocol of this study was similar to the Indian study. 
The initial endpoint was based on OS, while the secondary endpoints 
were locoregional recurrence and quality of life (QoL). A total of 256 
patients with dnMBC who didn’t progress after 4-8 months of ST 
were then randomized to LRT plus ST (n = 125) or ST only groups 
(n = 131). Three-year OS rates were similar between groups (68.4% 
vs. 67.9%; HR, 1.11; 90% CI, 0.82–1.52; p = 0.57). No progression-
free survival difference was observed between the groups. However, 
locoregional progression was reduced in the LRT group (p<0.001). 
It was found that hormone receptor (HR) and HER2 status had no 
statistically significant influence on overall survival with LRT. Of 
the patients randomly assigned to the LRT group, 14.4% did not 
receive primary breast surgery and 7.2% had no axillary surgery at 
all. Furthermore, 8.4% of patients had positive margins in the final 
histopathological examination. In addition, adjuvant RT, which is 
inevitable after breast conserving surgery (BCS), was not performed in 
12.9% of the patients. Alternatively, 18.8% (5 of 22) had mastectomies 
or BCS in the ST group. Sentinel lymph node biopsy/axillary lymph 
node dissection were performed together in 77% of the patients (17 
of 22) who were randomly assigned to the ST group, and RT was 
also completed in 45% of patients (10 of 22) who underwent surgery. 
There were no palliative axillary procedures performed in the non-
operative arm of the published comparable randomized studies. The 
curative intent of surgery and RT in the ST arm may statistically 
mask the cumulative effect of LRT on OS. The E2108 study included 
only 16% of oligometastatic patients, the vast majority of whom had 
multiple organ metastasis (84%). As such, the study does not reflect 
the data from the group that was most expected to respond to LRT.

It is important to note that LRT does not contribute to improved OS, 
even in the MF07-01 study at 3-year follow-up. However, the long-
term results of the MF07-01 study in the peer-reviewed publication 
showed that local control provides a significant survival advantage in 
all subgroups except for the patients with triple negative (TN) BC in 
both 5-year and 10-year OS.

Oligometastatic Disease

The majority of randomized studies did not show a survival benefit 
of LRT in dnMBC, but these trials are heterogeneous in design and 
there are subgroups of patients that deserve detailed analysis. When 
addressing primary surgery for dnMBC patients, detailed information 
about oligometastatic disease (OMD) is important. Though this term 
has no formal definition, OMD often refers to less than five metastases 
(28).

Unfortunately, literature regarding the survival impact of surgical 
resection of the primary tumor in oligometastatic BC patients is 
lacking.  In the E2108 and Indian studies, no survival difference 
was reported for oligometastatic patients, which represented 16.3% 
and 25% of the study population, respectively (23, 27, 29). It is also 
important to address metastases-directed treatment when assessing 
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the impact of local treatment of the primary tumor in oligometastatic 
BC. The combination of LRT of the primary tumor and metastasis-
directed therapy, aimed at complete eradication of detectable disease, 
should be investigated. Metastasis-directed interventions have reduced 
the risk of death for patients with limited lung/liver metastases who 
are amenable to interventions after completion of primary cancer 
treatment. 

The IMET study published in 2022 enrolled 200 patients with luminal 
A/B and/or human HER2-positive patients with operable lung and/
or liver metastases in the follow-up assessment after completion of 
primary BC treatment. The median follow-up time was 77 months in 
the intervention (IT) group (n = 119; 59.5%) and 57 months (range 
39–84) in the ST-only group (n = 81; 40.5%). The median (range) 
metastasis detection-free interval (MDFI) was 40 (23–70) months in 
the IT group, and 35 (13–61) months in the ST-only group (p = 0.47). 
The groups had similar surgeries for the primary tumor and axilla. 
Nearly half of the patients had liver metastases (49.5%, n = 99), and 
42% (n = 84) of the patients had lung metastases. Both lung and liver 
metastases were found in 8.5% (n=17) of the patients. The primary 
tumor was HR positive in 75% (n = 150) of the patients, and 32% 
(n = 64) of the patients had HER2 positive tumors. Metastatic-site 
resection was performed for 32% (n = 64) of the patients, and 27.5% 
(n = 55) of the patients underwent metastatic ablative interventions. 
In the Kaplan-Meier survival analysis, the HoD was 56% lower in the 
IT group than in the ST-only group (hazard ratio HR 0.44; 95% CI 
0.26–0.72; p = 0.001). The HoD was lower in the IT group than in 
the ST-only group for the patients younger than 55 years (HR, 0.32; 
95% CI 0.17–0.62; p = 0.0007). In the multivariable Cox regression 
model, HoD was significantly lower for the patients who underwent 
intervention for metastases and had an MDFI longer than 24 months, 
but their liver metastases doubled the risk of death compared with 
lung metastases (28).

Bone-only Disease

The dnMBC patients with bone-only disease usually have a better 
prognosis. BOMET MF14-01 is a prospective, multicenter registry 
study that evaluated the role of LRT of the primary tumor in addition 
to ST in dnMBC patients with bone-only disease. This study included 
505 patients and concluded a better survival in the median 3-year 
follow-up in favor of LRT (HR 0.40, p<0.0001) (30). 

In a large cohort retrospective study including 3956 BC patients with 
bone metastases, surgery of the primary tumor in addition to ST 
significantly improved OS with a median survival of 50 months versus 
31 months in ST-only patients (p<0.001) (31).

Regarding randomized trials, in the MF07-01 study, 51% and 40% of 
patients presented with bone-only metastases in the LRT group and ST 
group respectively. Notably, 23% and 15% of patients had a solitary 
bone metastasis in the LRT and ST groups, respectively. In unplanned 
subgroup analysis, solitary bone metastasis was associated with a lower 
risk of death if treated with LRT in addition to ST (24). Conversely, in 
the E2108 trial, patients with bone-only disease (37.7%) were under-
represented (27).

Molecular Subtypes

HR-positive tumors have the best prognosis among the subtypes of 
breast cancer (32). According to retrospective studies, HR-positive 
dnMBC patients benefit the most from LRT (33-35). In the subgroup 

analysis of the MF07-01 study, HR-positive status was also a relevant 
factor for surgical decision making (25). One of the pitfalls of this 
study was that HR-positive patients are over-represented in the LRT 
arm, which results in uncertainty regarding the results of this trial. 
In the ABCSG-28 POSYTIVE study, luminal B subtype did not 
show a statistically significant benefit from primary tumor surgery. In 
contrast, surgery adversely affected survival in the luminal A subgroup 
(26). The E2108 trial showed that the TN immunohistochemical 
subtype was associated with poor prognosis in dnMBC patients 
undergoing surgery. Similar findings were seen in the MF07-01 trial. 
Some retrospective evidence also seems to support the use of LRT in 
the HER2-positive subtype. Even if HER2 expression results in a more 
aggressive disease with a poor prognosis, the use of HER2-targeted 
therapy led to outstanding survival benefit in these patients. According 
to retrospective observational studies, 13–32% of patients with HER 
2 positive dnMBC who received LRT and had no evidence of disease 
lived for more than ten years (36, 37).

Quality of Life

While primary surgery in dnMBC patients appears to improve OS, 
the impact on quality of life (QoL) must also be explored. In their 
MF07-01Q study, Soran et al. concluded that LRT had no detrimental 
effect on QoL compared to ST only in a cohort of patients who lived 
longer than three years, but the toxic effects of continued ST might 
be the cause of lower physical QoL scores compared to those of the 
general population and stage I-III BC patients (38). In the E2108 
trial, Khan et al. (27) assessed health-related quality of life (HRQoL) 
using the FACT-B study assessment (Trial Outcome Index), which 
encompasses depression, anxiety, and well-being. Although HRQoL 
outcomes in the LRT group worsened at 18-month follow-up, results 
were comparable at the 6 and 30-month follow-ups. In conclusion, the 
EA2108 study found neither an improvement in OS nor a change in 
the QoL scale in patients who underwent LRT. 

Although modified radical mastectomy (MRM) is associated with 
higher morbidity than BCS, retrospective studies of primary surgery 
in de novo metastatic inflammatory BC (IBC) found that MRM was 
an independent factor associated with OS in patients with dnMBC 
metastatic IBC (39). Chen et al. (40) Also noted that MRM may 
improve disease specific survival in a subset of dnIBC patients. A 
randomized clinical study, JCOG 1017, is currently underway and 
this study will add more valuable evidence to this cohort of patients' 
survival and QoL (41).

Conclusion

Survival in dnMBC patients is currently higher than in the past 
decade. Typically, patients with dnMBC have more favorable disease 
characteristics and longer OS compared to metachronous patients (42). 
Stage IV BC is an extremely heterogenous disease and prognosis for these 
patients may vary according to the treatment choice. ST for dnMBC 
patients has dramatically evolved over the last two decades for every 
molecular subtype. LRT of the primary tumor and modern ST seem 
to be the perfect partners for better DFS and OS. Current guidelines 
offer LRT in selected cases due to the lack of clear evidence. However, 
there may be a subgroup of patients that may benefit more from LRT, 
including younger age, less tumor burden (oligometastatic disease, bone-
only disease) and favorable molecular subtype (HR positive patients). 
Meanwhile, LRT of the primary tumor should be discussed in a 
multidisciplinary context for every patient with dnMBC.



113

Demirors et al. The Role of Primary Surgery in De Novo Metastatic Breast Carcinoma  

Peer-review: Internally peer-reviewed.

Authorship Contributions
Surgical and Medical Practices: S.O., A.S.; Concept: B.D., B.G., H.M., 
S.O., A.S.; Design: B.D., B.G., H.M., S.O., A.S.; Data Collection and/ or 
Processing: B.D., B.G., H.M., S.O., A.S.; Analysis and/or Interpretation: B.D., 
B.G., H.M., S.O., A.S.; Literature Search: B.D., B.G., S.O., A.S.; Writing: 
B.D., B.G., H.M., S.O., A.S.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no 
financial support.

References

1. Gnerlich J, Jeffe DB, Deshpande AD, Beers C, Zander C, Margenthaler 
JA. Surgical removal of the primary tumor increases overall survival in 
patients with metastatic breast cancer: analysis of the 1988-2003 SEER 
data. Ann Surg Oncol 2007; 14: 2187-2194. (PMID: 17522944) 
[Crossref ]

2. Blanchard DK, Shetty PB, Hilsenbeck SG, Elledge RM. Association of 
surgery with improved survival in stage IV breast cancer patients. Ann 
Surg 2008; 247: 732-738. (PMID: 18438108) [Crossref ]

3. Danna EA, Sinha P, Gilbert M, Clements VK, Pulaski BA, Ostrand-
Rosenberg S. Surgical removal of primary tumor reverses tumor-induced 
immunosuppression despite the presence of metastatic disease. Cancer 
Res 2004; 64: 2205-2211. (PMID: 15026364) [Crossref ]

4. Norton L, Massagué J. Is cancer a disease of self-seeding? Nat Med 2006; 
12: 875-878. (PMID: 16892025) [Crossref ]

5. Khan SA, Stewart AK, Morrow M. Does aggressive local therapy improve 
survival in metastatic breast cancer? Surgery 2002; 132: 620-626; 
discussion 626-627. (PMID: 12407345) [Crossref ]

6. Khan SA. Primary tumor resection in stage IV breast cancer: consistent 
benefit, or consistent bias? Ann Surg Oncol 2007; 14: 3285-3287. 
(PMID: 17891444) [Crossref ]

7. Babiera GV, Rao R, Feng L, Meric-Bernstam F, Kuerer HM, Singletary 
SE, et al. Effect of primary tumor extirpation in breast cancer patients 
who present with stage IV disease and an intact primary tumor. Ann Surg 
Oncol 2006; 13: 776-782. (PMID: 16614878) [Crossref ]

8. Rapiti E, Verkooijen HM, Vlastos G, Fioretta G, Neyroud-Caspar I, 
Sappino AP, et al. Complete excision of primary breast tumor improves 
survival of patients with metastatic breast cancer at diagnosis. J Clin 
Oncol 2006; 24: 2743-2749. (PMID: 16702580) [Crossref ]

9. Fields RC, Jeffe DB, Trinkaus K, Zhang Q, Arthur C, Aft R, et al. Surgical 
resection of the primary tumor is associated with increased long-term 
survival in patients with stage IV breast cancer after controlling for site of 
metastasis. Ann Surg Oncol 2007; 14: 3345-3351. (PMID: 17687611) 
[Crossref ]

10. Arriagada R, Rutqvist LE, Mattsson A, Kramar A, Rotstein S. Adequate 
locoregional treatment for early breast cancer may prevent secondary 
dissemination. J Clin Oncol 1995; 13: 2869-2878. (PMID: 8523049) 
[Crossref ]

11. Hazard HW, Gorla SR, Scholtens D, Kiel K, Gradishar WJ, Khan SA. 
Surgical resection of the primary tumor, chest wall control, and survival 
in women with metastatic breast cancer. Cancer 2008; 113: 2011-2019. 
(PMID: 18780312) [Crossref ]

12. Nieto Y, Nawaz S, Jones RB, Shpall EJ, Cagnoni PJ, McSweeney PA, 
et al. Prognostic model for relapse after high-dose chemotherapy with 
autologous stem-cell transplantation for stage IV oligometastatic breast 
cancer. J Clin Oncol 2002; 20: 707-718. (PMID: 11821452) [Crossref ]

13. Bafford AC, Burstein HJ, Barkley CR, Smith BL, Lipsitz S, Iglehart JD, et 
al. Breast surgery in stage IV breast cancer: impact of staging and patient 
selection on overall survival. Breast Cancer Res Treat 2009; 115: 7-12. 

(PMID: 18581232) [Crossref ]

14. Ruiterkamp J, Ernst MF, van de Poll-Franse LV, Bosscha K, Tjan-Heijnen 
VC, Voogd AC. Surgical resection of the primary tumour is associated 
with improved survival in patients with distant metastatic breast cancer at 
diagnosis. Eur J Surg Oncol 2009; 35: 1146-1151. (PMID: 19398188) 
[Crossref ]

15. Shien T, Kinoshita T, Shimizu C, Hojo T, Taira N, Doihara H, et al. 
Primary tumor resection improves the survival of younger patients 
with metastatic breast cancer. Oncol Rep 2009; 21: 827-832. (PMID: 
19212646) [Crossref ]

16. Harris E, Barry M, Kell MR. Meta-analysis to determine if surgical 
resection of the primary tumour in the setting of stage IV breast cancer 
impacts on survival. Ann Surg Oncol 2013; 20: 2828-2834. (PMID: 
23653043) [Crossref ]

17. Petrelli F, Barni S. Surgery of primary tumors in stage IV breast cancer: 
an updated meta-analysis of published studies with meta-regression. Med 
Oncol 2012; 29: 3282-3290. (PMID: 22843291) [Crossref ]

18. Xiao W, Zou Y, Zheng S, Hu X, Liu P, Xie X, et al. Primary tumor 
resection in stage IV breast cancer: A systematic review and meta-analysis. 
Eur J Surg Oncol 2018; 44: 1504-1512. (PMID: 30146252) [Crossref ]

19. Gera R, Chehade HELH, Wazir U, Tayeh S, Kasem A, Mokbel K. 
Locoregional therapy of the primary tumour in de novo stage IV breast 
cancer in 216 066 patients: A meta-analysis. Sci Rep 2020; 10: 2952. 
(PMID: 32076063) [Crossref ]

20. Kim KN, Qureshi MM, Huang D, Ko NY, Cassidy M, Oshry L, et al. 
The Impact of Locoregional Treatment on Survival in Patients With 
Metastatic Breast Cancer: A National Cancer Database Analysis. Clin 
Breast Cancer 2020; 20: e200-e213. (PMID: 32089454) [Crossref ]

21. Lane WO, Thomas SM, Blitzblau RC, Plichta JK, Rosenberger LH, 
Fayanju OM, et al. Surgical Resection of the Primary Tumor in Women 
With De Novo Stage IV Breast Cancer: Contemporary Practice Patterns 
and Survival Analysis. Ann Surg 2019; 269: 537-544. (PMID: 29227346) 
[Crossref ]

22. Merloni F, Palleschi M, Gianni C, Casadei C, Curcio A, Romeo A, et al. 
Locoregional treatment of de novo stage IV breast cancer in the era of 
modern oncology. Front Oncol 2023; 13: 1083297. (PMID: 3679360) 
[Crossref ]

23. Badwe R, Hawaldar R, Nair N, Kaushik R, Parmar V, Siddique S, et 
al. Locoregional treatment versus no treatment of the primary tumour 
in metastatic breast cancer: an open-label randomised controlled trial. 
Lancet Oncol 2015; 16: 1380-1388. (PMID: 26363985) [Crossref ]

24. Soran A, Ozmen V, Ozbas S, Karanlik H, Muslumanoglu M, Igci A, et 
al. Randomized Trial Comparing Resection of Primary Tumor with No 
Surgery in Stage IV Breast Cancer at Presentation: Protocol MF07-01. 
Ann Surg Oncol 2018; 25: 3141-3149. (PMID: 29777404) [Crossref ]

25. Soran A, Ozmen V, Ozbas S, Karanlik H, Muslumanoglu M, Igci A, 
et al. MF07-01 Study Group. Primary Surgery with Systemic Therapy 
in Patients with de Novo Stage IV Breast Cancer: 10-year Follow-up; 
Protocol MF07-01 Randomized Clinical Trial. J Am Coll Surg 2021; 233: 
742-751.e5. (PMID: 34530124) [Crossref ]

26. Fitzal F, Bjelic-Radisic V, Knauer M, Steger G, Hubalek M, Balic M, et 
al. ABCSG. Impact of Breast Surgery in Primary Metastasized Breast 
Cancer: Outcomes of the Prospective Randomized Phase III ABCSG-28 
POSYTIVE Trial. Ann Surg 2019; 269: 1163-1169. (PMID: 31082916) 
[Crossref ]

27. Khan SA, Zhao F, Goldstein LJ, Cella D, Basik M, Golshan M, et al. 
Early Local Therapy for the Primary Site in De Novo Stage IV Breast 
Cancer: Results of a Randomized Clinical Trial (EA2108). J Clin Oncol 
2022; 40: 978-987. Erratum in: J Clin Oncol. 2022; 40: 1392. (PMID: 
34995128) [Crossref ]

28. Soran A, Ozbas S, Ozcinar B, Isik A, Dogan L, Senol K, et al. Breast 
Health Working Group International. Intervention for Hepatic and 

https://doi.org/10.1245/s10434-007-9438-0
https://doi.org/10.1097/SLA.0b013e3181656d32
https://doi.org/10.1158/0008-5472.can-03-2646
https://doi.org/10.1038/nm0806-875
https://doi.org/10.1067/msy.2002.127544
https://doi.org/10.1245/s10434-007-9547-9
https://doi.org/10.1245/ASO.2006.03.033
https://doi.org/10.1200/JCO.2005.04.2226
https://doi.org/10.1245/s10434-007-9527-0
https://doi.org/10.1200/JCO.1995.13.12.2869
https://doi.org/10.1002/cncr.23870
https://doi.org/10.1200/JCO.2002.20.3.707
https://doi.org/10.1007/s10549-008-0101-7
https://doi.org/10.1016/j.ejso.2009.03.012
https://doi.org/10.1245/s10434-013-2998-2
https://doi.org/10.1007/s12032-012-0310-0
https://doi.org/10.1016/j.ejso.2018.08.002
https://doi.org/10.1038/s41598-020-59908-1
https://doi.org/10.1016/j.clbc.2019.12.010
https://doi.org/10.1097/SLA.0000000000002621
https://doi.org/10.1016/S1470-2045(15)00135-7
https://doi.org/10.1016/j.jamcollsurg.2021.08.686
https://doi.org/10.1016/j.jamcollsurg.2021.08.686
https://doi.org/10.1097/SLA.0000000000002771
https://doi.org/10.1200/JCO.21.02006


114

Eur J Breast Health 2023; 19(2): 110-114

Pulmonary Metastases in Breast Cancer Patients: Prospective, Multi-
institutional Registry Study-IMET, Protocol MF 14-02. Ann Surg Oncol 
2022; 29: 6327-6336. Erratum in: Ann Surg Oncol 2023; 30: 1074. 
(PMID: 35876920) [Crossref ]

29. Soran A, Özbaş S, Doğan L, Sezgin E, Özmen V, Beriwal S, et al. Loco-
Regional Treatment for Intact Primary Tumor in Patient with De Novo 
Metastatic Breast Cancer; Comments and Concerns of ECOG-ACRIN 
2108 Trial. Eur J Breast Health 2020; 16: 158-159. (PMID: 32656512) 
[Crossref ]

30. Soran A, Dogan L, Isik A, Ozbas S, Trabulus DC, Demirci U, et al. The 
Effect of Primary Surgery in Patients with De Novo Stage IV Breast 
Cancer with Bone Metastasis Only (Protocol BOMET MF 14-01): A 
Multi-Center, Prospective Registry Study. Ann Surg Oncol 2021; 28: 
5048-5057. (PMID: 33532878) [Crossref ]

31. Huang Z, Zhou X, Tong Y, Zhu L, Zhao R, Huang X. Surgery for primary 
tumor benefits survival for breast cancer patients with bone metastases: a 
large cohort retrospective study. BMC Cancer 2021; 21: 222. (PMID: 
33663462) [Crossref ]

32. McAndrew NP, Finn RS. Clinical Review on the Management of 
Hormone Receptor-Positive Metastatic Breast Cancer. JCO Oncol Pract 
2022; 18: 319-327. (PMID: 34637323) [Crossref ]

33. Tan Y, Li X, Chen H, Hu Y, Jiang M, Fu J, et al. Hormone receptor 
status may impact the survival benefit of surgery in stage iv breast cancer: 
a population-based study. Oncotarget 2016; 7: 70991-71000. (PMID: 
27542240) [Crossref ]

34. Neuman HB, Morrogh M, Gonen M, Van Zee KJ, Morrow M, King 
TA. Stage IV breast cancer in the era of targeted therapy: does surgery 
of the primary tumor matter? Cancer 2010; 116: 1226-1233. (PMID: 
20101736) [Crossref ]

35. Thomas A, Khan SA, Chrischilles EA, Schroeder MC. Initial Surgery 
and Survival in Stage IV Breast Cancer in the United States, 1988-2011. 
JAMA Surg 2016; 151: 424-431. (PMID: 26629881) [Crossref ]

36. Smith CEP, Marcom PK, Mitri Z, Ko NY. Predictors of long-term 
durable response in de novo HER2-positive metastatic breast cancer and 
the real-world treatment experience at two institutions. Breast Cancer Res 
Treat 2022; 196: 215-220. (PMID: 36087190) [Crossref ]

37. Wong Y, Raghavendra AS, Hatzis C, Irizarry JP, Vega T, Horowitz N, et 
al. Long-Term Survival of De Novo Stage IV Human Epidermal Growth 
Receptor 2 (HER2) Positive Breast Cancers Treated with HER2-Targeted 
Therapy. Oncologist 2019; 24: 313-318. (PMID: 30139836) [Crossref ]

38. Soran A, Soyder A, Ozbas S, Ozmen V, Karanlik H, Igci A, et al. 
Breast Health Working Group International (supported by the Turkish 
Federation of Breast Disease Societies). The role of loco-regional 
treatment in long-term quality of life in de novo stage IV breast cancer 
patients: protocol MF07-01Q. Support Care Cancer 2021; 29: 3823-
3830. (PMID: 33242163) [Crossref ]

39. Partain N, Postlewait LM, Teshome M, Rosso K, Hall C, Song J, et al. The 
Role of Mastectomy in De Novo Stage IV Inflammatory Breast Cancer. 
Ann Surg Oncol 2021; 28: 4265-4274. (PMID: 33403525) [Crossref ]

40. Chen JC, Li Y, Fisher JL, Bhattacharyya O, Tsung A, Bazan JG, et al. 
Modified Radical Mastectomy in De Novo Stage IV Inflammatory Breast 
Cancer. Ann Surg Oncol 2022; 29: 6681-6688. (PMID: 35676605) 
[Crossref ]

41. Shien T, Nakamura K, Shibata T, Kinoshita T, Aogi K, Fujisawa T, et al. 
A randomized controlled trial comparing primary tumour resection plus 
systemic therapy with systemic therapy alone in metastatic breast cancer 
(PRIM-BC): Japan Clinical Oncology Group Study JCOG1017. Jpn J 
Clin Oncol 2012; 42: 970-973. (PMID: 22833684) [Crossref ]

42. de Maar JS, Luyendijk M, Suelmann BBM, van der Kruijssen DEW, Elias 
SG, Siesling S, et al. Comparison between de novo and metachronous 
metastatic breast cancer: the presence of a primary tumour is not the only 
difference-a Dutch population-based study from 2008 to 2018. Breast 
Cancer Res Treat 2023; 198: 253-264. (PMID: 36648694) [Crossref ]

https://doi.org/10.1245/s10434-022-12239-z
https://doi.org/10.5152/ejbh.2020.080620
https://doi.org/10.1245/s10434-021-09621-8
https://doi.org/10.1186/s12885-021-07964-9
https://doi.org/10.1200/OP.21.00384
https://doi.org/10.18632/oncotarget.11235
https://doi.org/10.1002/cncr.24873
https://doi.org/10.1001/jamasurg.2015.4539
https://doi.org/10.1007/s10549-022-06718-w
https://doi.org/10.1634/theoncologist.2018-0213
https://doi.org/10.1007/s00520-020-05905-z
https://doi.org/10.1245/s10434-020-09392-8
https://doi.org/10.1245/s10434-022-11975-6
https://doi.org/10.1093/jjco/hys120
https://doi.org/10.1007/s10549-022-06837-4

