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Objective

The surgical treatment of the primary site has been a subject of controversy in patients with de novo metastatic breast cancer. In recent years, studies using large databases and retrospective analyses have provided evidence of the survival benefits of localized surgery for these patients. However, due to the improved prognosis associated with novel antitumor agents and the widespread use of anti-HER2 therapy, it is important to investigate the role of primary site surgery in the context of new drug treatments for stage IV HER2-positive breast cancer.





Methods

This retrospective analysis included patients with metastatic breast cancer at diagnosis who were consulted at the First Hospital of Jilin University between 2016 and 2022. We compared the patients’ clinical and pathological characteristics, treatment regimens, and prognosis between the surgery and non-surgery groups.





Results

A total of 96 patients with stage IV HER2-positive breast cancer were included in the study, with 24 patients (25%) undergoing surgery for the primary lesion. Patients with lower Eastern Cooperative Oncology Group (ECOG) scores, earlier T-stage, metastases confined to one organ/site, and fewer metastases were more likely to undergo surgery. Patients in the surgical group had longer progression-free survival (median 25.7 vs. 15.9 months, p=0.073) and overall survival (median 79.1 vs. 48 months, p=0.073) compared to patients in the non-surgical group, however, there was no statistical difference. Univariate and multivariate Cox regression analysis suggested that the choice of first-line targeted therapy regimens rather than surgical treatment influenced the patients’ prognoses. In the subgroup of patients receiving first-line targeted therapy with trastuzumab plus pertuzumab, the decision to undergo surgery on the primary site did not have a statistically significant effect on prognosis.





Conclusion

Primary site surgery does not improve the prognosis of de novo stage IV HER2-positive breast cancer. In the era of anti-HER2 therapy, primary surgery is not recommended, except in exceptional circumstances.





Keywords: stage IV, breast cancer, HER2-positive, surgery, prognosis




1 Introduction

Breast cancer is currently the most common type of malignancy worldwide, with distant metastases observed in 5-10% of patients upon initial diagnosis (1, 2). For metastatic disease, the primary objective of current treatment approaches is to slow down disease progression and extend survival time, with systemic therapy serving as the foundation of the treatment plan (3). However, around 30%-50% of patients undergo localized treatment, primarily through surgery (4). Presently, it is believed that local surgical intervention can reduce local symptoms such as pain, skin ulcers, and bleeding. Additionally, combined with systemic therapy, localized treatment can also potentially reduce tumor burden and minimize the risk of tumor metastasis (5). Nevertheless, the significance of localized therapy in stage IV breast cancer remains uncertain (6).

While there are currently no specific guidelines for the local treatment of de novo metastatic breast cancer patients, four prospective clinical trials provide valuable insights. The TBCRC013 study and the MF07-01 study included patients with advanced disease who were initially treated and randomized into two groups: one receiving systemic therapy after surgery, and the other receiving systemic therapy alone. On the other hand, the TATA study and the EA2108 study enrolled advanced patients who had responded well to systemic therapy and randomized them into a surgical group and a nonsurgical group. The MF07-01 study showed that patients who received localized treatment experienced improved survival (7, 8). But there was also selection bias in this trial, and the majority of patients in the surgery group were hormone receptor (HR) positive patients, which may have a better prognosis. However, the TATA study, TBCRC013 study, and EA2108 phase III clinical trial suggested that localized surgical management does not enhance survival in patients with stage IV breast cancer (9–11).

HER2-positive breast cancer, a subtype that once had a poor prognosis, has achieved remarkable outcomes with systemic therapy in the era of targeted therapies, significantly improving the prognosis of patients. Therefore, the question of whether surgical treatment of the primary breast lesion in HER2-positive patients with de novo advanced breast cancer would provide additional benefits to this subset of patients is commonly encountered in clinical practice. Several retrospective studies have suggested that patients with de novo metastatic HER2-positive breast cancer can benefit from localized treatment of the primary site (6, 12, 13). However, not all of the patients included in these previous studies received anti-HER2 therapy, which fails to address the current clinical question at hand. Therefore, we conducted a retrospective analysis utilizing the most recent clinical data in order to investigate the clinical characteristics and prognosis of patients with de novo stage IV HER2-positive breast cancer, with or without primary site surgery. Our objective was to figure out which patients would benefit from local treatment.




2 Methods



2.1 Study population

Here we included patients initially diagnosed with stage IV HER2 positive breast cancer at the Cancer Center of the First Hospital of Jilin University between January 2016 to December 2022. The inclusion criteria in this study are as follows: 1) Pathologically confirmed as invasive breast carcinoma; 2) Initial diagnosis of metastatic breast cancer; 3) Complete clinical data and pathology of the patients; 4) All patients received anti-HER2 targeted therapy.

The patients with concomitant other primary tumors and metastatic cancer of unknown primary sites were excluded. Our retrospective study did not involve any intervention factors, physical or economic burden, or adverse effects on the patients. Personal information will be kept confidential in all clinical data.




2.2 Data collection

Patient data were gathered by reviewing their medical records. The information extracted included the age at which the patients were diagnosed with breast cancer, their menstrual status, pathologic type of cancer, tumor stage, histological grade, hormone receptor status (estrogen and progesterone receptor), Ki-67 value, metastatic site and number of metastases, first-line treatments, time to disease progression, and time to death. Adverse events caused by surgery were also collected in the surgical group.




2.3 Statistical analysis

Continuous variables were shown as median values with range. Categorical variables were presented as frequencies with percentages. The chi-square test or Fisher’s exact test was used to compare the clinical characteristics of patients in the surgery and non-surgery groups. Survival statistics were assessed using Kaplan-Meier analysis, and the log-rank test was used to determine progression-free survival (PFS) and overall survival (OS) between the two groups. Univariate and multivariate Cox regression analyses were performed to estimate the impact of surgery on prognosis. Progression-free survival (PFS) was defined as the time from the first diagnosis of breast cancer to disease progression or death from any cause. Overall survival (OS) was defined as the time from the first diagnosis of breast cancer to death.

Statistical significance was defined as a two-sided p-value less than 0.05. The statistical tests were performed using SPSS 26.0 (SPSS Inc., Chicago, IL) and R software, version 4.2.2.





3 Results



3.1 Population characteristics

A total of 96 patients with stage IV HER2-positive breast cancer were included in our study. Out of these patients, 24 (25%) underwent surgery for the primary lesion. Table 1 presents the characteristic differences between the two groups: the surgery group and the non-surgery group. Our findings indicate that patients who underwent surgery for the primary lesion had a higher likelihood of having a lower Eastern Cooperative Oncology Group (ECOG) score (p=0.004), the absence of lung metastasis (p=0.024) and visceral metastasis (p=0.030), only bone metastasis (p=0.010), metastases confined to one organ/site (p=0.002), and a lower number of metastases (p<0.001). There were no significant differences in other characteristics such as age distribution, menstrual status, pathological type, T stage, N stage, histological grading, ER/PR status, Ki67 value, prevalence of bone and liver metastasis, and first-line target therapy.


Table 1 | clinicopathological characteristics of patients in surgery and non-surgery groups.






3.2 Clinical characteristics of patients with surgery

A total of 24 patients underwent surgical treatment for breast lesions in this study, with 19 undergoing radical breast surgery (simple mastectomy on affected side and axillary lymph node dissection) and five patients undergoing palliative surgery (resection of mastectomy and axillary lymph node dissection if necessary). Six patients (25%) received surgical treatment before systemic therapy; three had oligometastases, and one had bone metastases only. Eighteen patients (75%) underwent surgery following systemic treatment, with ten patients having bone-only metastases and eight patients having oligometastases. Three patients had visceral (lung and liver) oligometastases, and the efficacy of systemic therapy was evaluated as partial response (PR) in 2 patients and complete response (CR) in 1 patient. Three patients had soft tissue-only metastases and underwent surgery after the complete response of the metastases. No serious adverse events were observed in any of the 24 patients who underwent surgery. None of the suspensions of targeted therapy due to surgery exceeded two months.




3.3 Survival outcome

The patients had a median progression-free survival (PFS) of 17.9 months and a median overall survival (OS) of 57.5 months. Based on the Kaplan-Meier survival curve presented in Figures 1, 2, we observed no significant differences in PFS between the surgery and non-surgery groups at the primary site. The median PFS for the surgery group was 25.7 months (19.2 to NA months), while the non-surgery group had a median PFS of 15.9 months (10.5 to 20.1 months). Similarly, we found no significant difference in OS between the surgery and non-surgery groups. The median OS for the surgery group was 79.1 months (57.5 to NA months), while the non-surgery group had a median OS of 48 months (33.4 to NA months).




Figure 1 | Progression-free survival (PFS) in patients with de novo stage IV HER2 positive breast cancer.






Figure 2 | Overall survival (OS) in patients with de novo stage IV HER2 positive breast cancer.



We utilized the Cox hazard model to investigate whether surgical treatment improved the prognosis of patients. Univariate analysis indicated that the following factors were significantly associated with progression-free survival (PFS): ECOG score, T stage, lung metastasis, liver metastasis, bone metastasis as the only site of metastasis, metastatic lesions confined to one organ/site, visceral metastasis, and receiving first-line target therapy (Table 2). Multivariable analysis demonstrated that first-line target therapy was an independent prognostic factor for PFS. However, there was no statistically significant difference in PFS improvement with surgery.


Table 2 | Univariate and multivariate analysis of the prognostic factors for progression-free survival (PFS).



Similarly, we observed a significant association between the following factors and overall survival (OS): ECOG score, T stage, liver metastasis, bone metastasis as the only site of metastasis, metastatic lesions confined to one organ/site, visceral metastasis, receiving first-line target therapy, and undergoing surgery (Table 3). Multivariable analysis showed that first-line targeted therapy was the independent prognostic factor for overall survival. Similarly, there was no statistically significant difference in improved OS with surgery.


Table 3 | Univariate and multivariate analysis of the prognostic factors for overall survival (OS).






3.4 Subgroup analysis

We conducted subgroup analyses to assess the potential benefits of surgery in different patient groups based on age, T stage, HR status, first-line target therapy, and tumor metastasis. Similarly, we did not find any subgroup that benefited from surgical treatment with PFS and OS (Figures 3, 4). Additionally, we performed a survival analysis on patients who received first-line targeted therapy with trastuzumab plus pertuzumab. Figures 5 and 6 present the results, indicating no statistically significant difference in the improvement of PFS and OS between patients who underwent surgery and those who did not.




Figure 3 | Subgroup analysis of Progression-free survival (PFS).






Figure 4 | Subgroup analysis of overall survival (OS).






Figure 5 | Progression-free survival (PFS) in Trastuzumab+Pertuzumab group.






Figure 6 | Overall survival (OS) in Trastuzumab+Pertuzumab group.







4 Discussion

In our study, primary site surgery does not improve the prognosis of de novo stage IV HER2-positive breast cancer. De novo stage IV breast cancer refers to breast cancer that has already spread to other parts of the body at the time of diagnosis. Although there are currently no specific treatment guidelines regarding surgical intervention for patients with de novo metastatic breast cancer, several studies suggest that surgery may enhance survival rates for certain individuals (14, 15). It is currently believed that palliative topical treatment should only be given when the efficacy of systemic medication has stabilized or when local symptoms are severe. However, in clinical practice, approximately half of patients with advanced breast cancer receive surgical treatment (16).

The MF07-01 study, a prospective clinical trial conducted in Turkey, revealed that patients who received localized treatment exhibited better survival rates compared to those who did not (19% vs. 5% of 10-year survival). Further subgroup analyses indicated that individuals younger than 55 years, patients with only bone metastases, or those who tested positive for estrogen receptor (ER-positive) were more likely to benefit from localized treatment. This finding further establishes the importance of surgical treatment in current medical practice (7, 8). However, the results of the TATA study and the TBCRC013 study suggest that localized surgical management does not improve survival in patients with stage IV breast cancer (9, 10). The EA2108 phase III clinical trial, published in 2022, included patients who responded positively to systemic therapy. The study reported 3-year overall survival (OS) rates of 68.4% and 67.9% for the two groups, respectively. However, the difference between these rates was not statistically significant (17).

Studies utilizing large databases such as the Surveillance, Epidemiology, and End Results (SEER) and the National Cancer Database (NCDB) have demonstrated a significant improvement in overall survival rates associated with primary cancer surgery (18–20). Also, several retrospective studies have confirmed the effectiveness of surgical treatment in advanced breast cancer. Among these studies, it has been observed that HER2 positive patients are particularly responsive to surgical interventions (6, 13, 21, 22). However, the current clinical data lack currency, and the prognosis for patients in this category has improved considerably with the widespread use of anti-HER2 therapy. Therefore, it is necessary to further explore the role of local treatment in HER2-positive breast cancer in the era of new drug therapy.

In our study, we observed a trend towards improvement in progression-free survival (PFS) for patients who underwent localized surgery. However, this trend was not statistically significant, and there was no improvement in overall survival (OS) for these patients. In the multivariate Cox hazard model, it was found that patients who received Trastuzumab plus Pertuzumab as first-line systemic targeted therapy, rather than surgery, influenced both PFS and OS outcomes. No subgroup analysis suggested any benefit of surgical treatment for PFS and OS. Among patients with a low number of metastases and only bone metastases, as well as those with hormone receptor positive (HR+) tumors who typically have better survival rates, surgery did not show any profitability trends. This is possibly due to the fact that this subset of patients already had reasonable systemic lesion control through effective systemic therapy, negating the need for further local surgery to reduce tumor load. Nowadays, the first-line standard of treatment option for HER2-positive advanced breast cancer is Trastuzumab plus Pertuzumab. In our study, no benefit in terms of PFS and OS was found for surgical treatment in this population. However, it is important to note that some of the OS data in our study were not yet mature. Nevertheless, follow-up data indicated that some patients who underwent surgery experienced prolonged disease control and achieved the expected results.

Although it has been previously believed that surgical treatment can reduce tumor load and decrease the risk of tumor metastasis, thereby improving patient prognosis, particularly in patients with bone metastases only or oligometastases, Possible mechanisms for this effect include increasing the number of CD4 and CD8 T-cells to enhance the anti-tumor immune response, as well as removing some tumor stem cells to reduce the risk of metastasis (5, 23). However, our data suggests that surgical treatment should be evaluated in conjunction with systemic anti-tumor therapy. We have found that surgical treatment does not offer a prognostic benefit when systemic anti-tumor therapy is effective. The decision to undergo surgery for de novo stage IV HER2-positive cancer should be made on a case-by-case basis, considering factors such as the patient’s overall health, the extent of cancer, and the potential benefits and risks of surgery (5). No serious adverse events related to surgery were observed in this study. Our study demonstrated no significant correlation between the timing of surgical treatment and patient prognosis. We also aim to include a larger number of patients who have undergone surgical resection following systemic therapy, in order to evaluate the efficacy of systemic therapy prior to surgery and identify a subset of patients who may benefit from surgical treatment. Furthermore, due to the limited number of patients with stable metastases or complete response in our study, we were unable to analyze the prognosis of this specific subgroup. We hope that, in the future, we can establish guidelines for both local and systemic treatment regimens in this population, incorporating ctDNA and other tools.

Our study also has some limitations. Firstly, it should be noted that this was a retrospective study conducted at a single center, which inevitably introduces the possibility of selection bias. Therefore, the characteristics between the surgical and non-surgical groups were unbalanced. In addition, the sample size of this study is insufficient. And more and more patients with advanced breast cancer are receiving standard anti-tumor systemic therapy, and the proportion of surgical treatment is decreasing. The limited sample size caused some limitations to the statistical analysis. Additionally, the length of our follow-up period was not sufficient, which led to certain subgroups of patients not reaching the median survival time. This may have potentially affected the conclusions drawn from our study. Hence, it is important to consider future research findings with complete survival data.




5 Conclusion

In summary, our findings indicate that surgical treatment does not improve the prognosis of patients with HER2-positive primary advanced breast cancer. Given the current era of new drug development and the widespread use of anti-HER2 therapy to enhance patient outcomes, primary surgery is not recommended, except in exceptional circumstances.
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