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Introduction


Cancer is a major public health problem worldwide that has now become the leading cause of death among adults aged 35-70 years causing twice as many deaths as cardiovascular disease [1,2]. The incidence burden and mortality is closely with sociodemographic indices (SDI) levels and is highest in countries with higher SDI levels [3].
Globally breast cancer remains the commonest type of cancer in women with an estimated 2.4 million new cases diagnosed per year, causing 523,000 deaths in women worldwide [4]. Though its incidence rates vary greatly ranging from 19.3 per 100,000 women in Eastern Africa to 89.7 per 100,000 women in Western Europe according to WHO [5]. The global incidence of breast cancer has been rising with annual increases of 3.1%, beginning with 641,000 cases in 1980 and increasing to > 1.6 million in 2010 and this trend is likely to continue [6]. In the United States it effects 1 in 8 women and currently there are more than 3 million women who have been diagnosed with breast cancer [7].



Advances in the imaging modalities has resulted in increased diagnosis of low burden disease and improved systemic therapies have helped to improve survival. Some of the considerations where local control with surgery may be able to provide some meaningful benefit to patients with metastatic breast cancer in the era where significant improvement in systemic treatment options has been achieved are considered here.



A majority (62%) of women at diagnosis in USA have early stage breast cancer where invasive cancer is localized to the breast; and with prevailing effective treatment strategies 5-years relative survival rate is 99% [8]. Nonetheless, an estimated 20-30% of women with early stage breast cancers will go on to develop metastatic disease where as between 6-10% of newly diagnosed women with breast cancer have stage IV disease at presentation [9]. Although some women with stage IV breast cancer may survive for many years it carries a poor prognosis with median survival between 18 to 24 months [10] and 5-year survival of only 27% [11]. It is estimated that about 90% of deaths in breast cancer are caused by distant metastases [12]. Stage IV breast disease is rarely encountered in practice before diagnosis of primary site cancer. 



Metastatic breast disease is essentially incurable and conventional mainstay of treatment for stage IV disease has been medical therapy only with varying outcomes and in general primary site surgery as local therapy for asymptomatic patients is not offered routinely due to lack of clear evidence of any beneficial survival advantage. The role of surgery in the treatment of these patients remains controversial and has thus far been limited. It has mainly been palliative in nature and by far and large confined to a select subgroup of patients for helping to improve quality of life e.g. alleviating intractable pain or for those lesions which are large, fungating or ulcerating. It addresses quality rather quantity of life issues.



Currently the decision to offer surgery for the primary site in exceptional circumstances is made on a case-by-case basis in a multidisciplinary setting as it is a heterogeneous disease on the molecular level. It has been argued that surgery may be more useful in patients with human epidermal growth factor receptor 2 (HER2) &/or ER positive disease, who have a rapid and dramatic response to systemic therapy but there is lack of evidence to support this approach. In addition, radiation therapy is not routinely used as in primary curative treatment for non-metastatic disease if lumpectomy of the primary lesion is offered and reconstructive surgery is only limited to closing a large mastectomy wound.



Previously analysis from National Cancer Database in USA [13] and metanalysis of large single-institutional databases, have reported improved survival in some patients with metastatic disease who had surgery for treatment of primary breast tumor and who had earlier received systemic therapy. These data although retrospective had concluded that the surgical resection of the primary breast tumor was independently associated with a statistically significant improvement in overall survival [14-17]. This has been attributed to cytoreduction of tumor burden [18] and/or depletion of mesenchymal stem cells within tumor stroma that promote metastases in breast cancer [19]. But there remains the possibility of selection bias in these studies in that breast surgery may have been offered only to those who had a longer potential for survival in the first place. However, it can reasonably be argued that removing the primary tumor reduces the risk of further metastatic spread or reseeding is eradicated, it decreases the chance of emergence of chemo resistant chemo resistant cells as breast cancer is a heterogeneous disease and under stress cancer stem cells may undergo symmetric self-renewal increasing tumor resistance to systemic therapy. Furthermore, decreasing the tumor bulk may restore immune competence of the host as lower tumor burden in limited stage IV disease  makes it potentially more responsive to treatment [20,21]. It has been suggested that in local recurrence, surgery should be the primary treatment of choice whereas that axillary staging can be redone in patients with a previous negative sentinel node biopsy  [22].



Interestingly in the Spanish El Alamo registry analysis of 1415 patients with de novo metastatic breast cancer patients diagnosed between 1990 and 2001 primary tumor surgery was associated with better overall survival in the primary site surgery group. This was independent of metastatic location, histological type, histological grade, hormone receptor status and tumor size; suggesting that locoregional therapy of primary tumor should be considered as part of the therapeutic strategy for selected patients with advanced breast disease [23].



In contrast, based on previous randomised trials and existing evidence in 2018 Cochrane Library Database of Systematic Reviews did not come a definitive conclusions on the benefits and risks of breast surgery associated with systemic treatment for women with stage IV disease. It was argued that while primary site breast surgery  may improve the control of local disease it probably worsened control at distant sites [24]. 



Recent prospectively randomised trials, from India, Turkey and Austria did not convincingly demonstrate any useful survival advantage from surgery to the primary site in stage IV breast cancer [25-27]. Therefore, from the available data there does not appears to be overwhelming evidence of benefits of breast surgery with its inherent associated risks, when comparing with systemic treatment alone for patient with metastatic breast cancer. However, the patients in the aforesaid studies were a very heterogeneous group in terms of the number of metastases at baseline, the involved metastatic sites e.g. bone, liver, brain, lungs and so on. Further the issue of the breast cancer subtypes and the systemic treatments for each subtype and then how surgery plays a role in that background had not been addressed either. The relatively poor outcome may be reflection of the dogma that the removal of primary site tumor is not a local phenomenon. Arguably it increases the labelling index in distant metastases because of increase in serum growth factors secondary to immunosuppression [28] and trauma caused by surgery, as was shown in animal models [29,30]. Primary tumor is a source of antiangiogenic factors and growth factors inhibitors, therefore its removal may result in an accelerated distant relapse, suggesting that the intervention could even be disadvantageous [31]. As survival is determined by metastatic burden and not local therapy, the biological rationale for removing the primary in case of proven disease dissemination does become questionable.



Therefore, given the conflicting data available and in keeping with the prevailing ESO-ESMO International Consensus Guidelines for Advanced Breast Cancer [32] the role of surgery of the primary site tumor, at present in general, remains to be determined on a case-by-case basis for selected few patients who show excellent responses to systemic therapy and have a low burden of distant disease [33]. A number of major questions still remain unanswered such as which patients would really benefit the most from surgery and what is appropriate timing of surgery in those patients i.e. whether it should be undertaken at the outset before any systemic therapy or should it be after initialising systemic therapy. Is systemic therapy first followed by surgery approach is more beneficial or whether there is improved survival compare to those who don't have surgery? It is hoped outcome from trials such as Eastern Cooperative Oncology Group (ECOG) E2108 in the US and the Japanese Cooperative Oncology Group (JCOG) 1017 in Japan may be able to address some of these issues. 



Both trials have now completed enrolment. ECOG is a randomization trial of surgery or no surgery in patients who have systemic therapy first and have some response to therapy. The endpoint is to evaluate overall survival and quality of life as well as the incidence of uncontrolled chest wall disease among those undergoing local management of the primary site disease with metastatic breast cancer [33]. JCOG is a prospectively randomised trial of over 400 stage IV patients to confirm the superiority of primary tumor resection plus systemic therapy over systemic therapy alone in patients who are sensitive to primary systemic therapy [34].



In conclusion the important role of surgery in individuals with locally advanced breast cancer to achieve adequate locoregional control will remain palliative in nature for now until the results of current trials in progress are available. In the meantime it is suggested that breast surgery of the primary tumor may be offered to select few patients with de novo metastatic breast cancer after initial response to first-line systemic therapies who have luminal or HER2-positive biology, a good performance status, oligometastatic disease and limited if any visceral involvement. The patients and their clinicians working together would have to try to ascertain which patient is more likely to benefit from the surgery at the primary site in a metastatic breast cancer setting in a shared decision making environment.
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