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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.
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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, TBCRCO13 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-HER?2 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
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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
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(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.

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 (PES) 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).

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

Surgery Non-Surgery
n=24 (%) n=72 (%)
Age
<50 13 (54.2%) 33 (45.8%)
0.479
>50 11 (45.8%) 39 (54.2%)
Menstrual status
Premenopausal 13 (54.2%) 38 (52.8%)
0.906
Postmenopause 11 (45.8%) 34 (47.2%)
Pathological type
Invasive ductal carcinoma 24 (100%) 68 (94.4%)
Invasive lobular carcinoma 0 (0%) 3 (4.2%) 0.677
Unknown 0 (0%) 1 (1.4%)
ECOG scores
0 22 (91.7%) 39 (54.2%)
1 2 (8.3%) 32 (44.4%) 0.004
2 0 (0%) 1 (1.4%)
T stage
T0-2 18 (75.0%) 39 (54.2%)
0.072
T3-4 6 (25.0%) 33 (45.8%)
N stage
NO-1 10 (41.7%) 36 (50.0%)
0.479
N2-3 14 (58.3%) 36 (50.0%)
Histological grading
1 0 (0%) 0 (0%)
2 10 (41.7%) 25 (34.7%)
0.319
3 8 (33.3%) 17 (23.6%)
Unknown 6 (25.0%) 30 (41.7%)
ER status
Negative 16 (66.7%) 43 (59.7%)
0.545
Positive 8 (33.3%) 29 (40.3%)
PR status
Negative 17 (70.8%) 44 (61.1%)
0.391
Positive 7 (29.2%) 28 (38.9%)
Ki67 value
<15% 2 (8.3%) 4 (5.6%)
0.638
>15% 22 (91.7%) 68 (94.4%)
Metastatic site
Bone
No 9 (37.5%) 28 (38.9%) 0.904
(Continued)
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TABLE 1 Continued

Surgery

Non-Surgery

n=24 (%) n=72 (%)

Yes 15 (62.5%) 44 (61.1%)
Lung
No 21 (87.5%) 45 (62.5%)
0.024
Yes 3 (12.5%) 27 (37.5%)
Liver
No 17 (70.8%) 42 (58.3%)
0.276
Yes 7 (29.2%) 30 (41.7%)
Only soft tissue
No 22 (91.7%) 69 (95.8%)
0.596
Yes 2 (8.3%) 3 (42%)
Only bone
No 12 (50.0%) 56 (77.8%)
0.010
Yes 12 (50.0%) 16 (22.2%)
Confined to one organ/site
No 4 (16.7%) 38 (52.8%)
0.002
Yes 20 (83.3%) 34 (47.2%)
Visceral metastasis
No 14 (58.3%) 24 (33.3%)
0.030
Yes 10 (41.7%) 48 (66.7%)
Number of metastasis
1 12 (50.0%) 6 (8.3%)
2-3 3 (12.5%) 6 (8.3%) <0.001
>4 9 (37.5%) 60 (83.3%)
First line target therapy
Trastuzumab 16 (66.7%) 35 (48.6%)
0.125

Trastuzumab+Pertuzumab 8 (33.3%) 37 (51.4%)

no statistically significant difference in PFS improvement
with surgery.

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.

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
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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.

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 TBCRCO013 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
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FIGURE 1
Progression-free survival (PFS) in patients with de novo stage IV HER2 positive breast cancer.
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FIGURE 2
Overall survival (OS) in patients with de novo stage IV HER2 positive breast cancer.
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TABLE 2 Univariate and multivariate analysis of the prognostic factors for progression-free survival (PFS).

Univariate

Hazard ratio value (95%Cl)

Multivariate

Hazard ratio value (95%Cl)

ECOG scores

0 1.000 1.000
1 2.678 (1.671-4.292) <0.001 2.046 (0.993-4.218) 0.052
2 11.640 (1.486-91.160) 0.019 7.479 (0.782-71.504) 0.081
T
T0-2 1.000 1.000
T3-4 1.793 (1.127-2.855) 0.014 0.699 (0.340-1.438) 0.330
Lung metastasis
No 1.000 1.000
Yes 1.850 (1.147-2.985) 0.012 2.215 (1.045-4.694) 0.038
Liver metastasis
No 1.000 1.000
Yes 2.165 (1.350-3.472) 0.001 2.391 (0.950-6.019) 0.064
Only bone metastasis
No 1.000 1.000
Yes 0.555 (0.335-0.917) 0.022 0.945 (0.344-2.592) 0.912
Confined to one organ/site
No 1.000 1.000
Yes 0.607 (0.386-0.954) 0.030 0.876 (0.425-1.806) 0.720
Visceral metastasis
No 1.000 1.000
Yes 2.330 (1.434-3.785) 0.001 0.875 (0.255-3.006) 0.833
First line target therapy
Trastuzumab 1.000
Trastuzumab+Pertuzumab 0.483 (0.303-0.772) 0.002 0.385 (0.221-0.671) 0.001
Surgery
No 1.000 1.000
Yes 0.619 (0.364-1.052) 0.076 0.706 (0.387-1.288) 0.256

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 PES 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

Frontiers in Oncology

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

Univariate

Hazard ratio value (95%Cl)

Multivariate

Hazard ratio value (95%Cl)

ECOG scores

0 1.000 1.000
1 3.188 (1.701-5.975) <0.001 1.538 (0.664-3.563) 0.315
2 84.361 (7.396-962.239) <0.001 - 0.987
T
T0-2 1.000 1.000
T3-4 2.803 (1.533-5.126) 0.001 1.574 (0.718-3.451) 0.258
Liver metastasis
No 1.000 1.000
Yes 2.228 (1.222-4.060) 0.009 1.086 (0.442-2.673) 0.857
Only bone metastasis
No 1.000 1.000
Yes 0.235 (0.099-0.561) 0.001 0.391 (0.128-1.196) 0.100
Confined to one organ/site
No 1.000 1.000
Yes 0.434 (0.238-0.792) 0.006 0.589 (0.255-1.360) 0.215
Visceral metastasis
No 1.000 1.000
Yes 2.670 (1.366-5.218) 0.004 0.784 (0.276-2.230) 0.648
First line target therapy
Trastuzumab 1.000
Trastuzumab+Pertuzumab 0.491 (0.257-0.940) 0.032 0.434 (0.207-0.908) 0.027
Surgery
No 1.000 1.000
Yes 0.514 (0.246-1.074) 0.077 0.627 (0.272-1.442) 0.272

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
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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
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FIGURE 3

Subgroup analysis of Progression-free survival (PFS).

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
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HR status i
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First line target therapy '
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FIGURE 4
Subgroup analysis of overall survival (OS)
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FIGURE 5
Progression-free survival (PFS) in Trastuzumab+Pertuzumab group

treatment is decreasing. The limited sample size caused some limitations ~ reaching the median survival time. This may have potentially affected
to the statistical analysis. Additionally, the length of our follow-up period  the conclusions drawn from our study. Hence, it is important to consider
was not sufficient, which led to certain subgroups of patients not  future research findings with complete survival data.
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FIGURE 6
Overall survival (OS) in Trastuzumab-+Pertuzumab group
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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.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of the First Hospital of Jilin University. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

GL: Conceptualization, Data curation, Formal Analysis,
Writing - original draft, Writing - review & editing. LJ:
Conceptualization, Funding acquisition, Methodology, Project
administration, Resources, Writing - original draft, Writing -
review & editing. RY: Data curation, Formal Analysis, Writing -
original draft. YL: Data curation, Formal Analysis,
Writing - original draft. ZL: Conceptualization, Methodology,

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer ] Clin (2021) 71:209-49. doi: 10.3322/caac.21660

2. Giaquinto AN, Sung H, Miller KD, Kramer JL, Newman LA, Minihan A, et al.
Breast cancer statistics 2022. CA Cancer ] Clin (2022) 72:524-41. doi: 10.3322/
caac.21754

3. Gradishar WJ, Moran MS, Abraham J, Aft R, Agnese D, Allison KH, et al. Breast
cancer, version 3.2022, NCCN clinical practice guidelines in oncology. ] Natl Compr
Canc Netw (2022) 20:691-722. doi: 10.6004/jnccn.2022.0030

4. Arciero C, Liu Y, Gillespie T, Subhedar P. Surgery and survival in patients with
stage IV breast cancer. Breast ] (2019) 25:644-53. doi: 10.1111/tbj.13296

5. 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. doi: 10.3389/fonc.2023.1083297

6. 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) 116:1226-33. doi: 10.1002/cncr.24873

7. 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) 25:3141-9.
doi: 10.1245/510434-018-6494-6

Frontiers in Oncology

10.3389/fonc.2023.1308854

Project administration, Resources, Writing - review & editing. JC:
Conceptualization, Funding acquisition, Methodology, Project
administration, Resources, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This
research was funded by the National Natural Science Youth
Foundation of China (Grant No. 82001670).

Acknowledgments

We thank all the patients and the authors involved in this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

8. Soran A, Ozmen V, Ozbas S, Karanlik H, Muslumanoglu M, Igci A, et al. Primary
surgery with systemic therapy in patients with de novo stage IV breast cancer: 10-year
follow-up; protocol MF07-01 randomized clinical trial. ] Am Coll Surg (2021) 233:742—
751.e5. doi: 10.1016/j.jamcollsurg.2021.08.686

9. 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—
8. doi: 10.1016/S1470-2045(15)00135-7

10. King TA, Lyman JP, Gonen M, Voci A, De Brot M, Boafo C, et al. Prognostic
impact of 21-gene recurrence score in patients with stage IV breast cancer: TBCRC 013.
J Clin Oncol (2016) 34:2359-65. doi: 10.1200/JC0O.2015.63.1960

11. Khan SA, Zhao F, Goldstein L], 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 oncology: Off ] Am Soc Clin Oncol (2022) 40:978-87. doi:
10.1200/JCO.21.02006

12. Chen PY, Cheng SH, Hung CF, Yu BL, Chen CM. Locoregional therapy in
luminal-like and HER2-enriched patients with de novo stage IV breast cancer.
Springerplus (2013) 2:589. doi: 10.1186/2193-1801-2-589

13. Gera R, Chehade H, 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. doi: 10.1038/s41598-020-59908-1

frontiersin.org


https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21754
https://doi.org/10.3322/caac.21754
https://doi.org/10.6004/jnccn.2022.0030
https://doi.org/10.1111/tbj.13296
https://doi.org/10.3389/fonc.2023.1083297
https://doi.org/10.1002/cncr.24873
https://doi.org/10.1245/s10434-018-6494-6
https://doi.org/10.1016/j.jamcollsurg.2021.08.686
https://doi.org/10.1016/S1470-2045(15)00135-7
https://doi.org/10.1200/JCO.2015.63.1960
https://doi.org/10.1200/JCO.21.02006
https://doi.org/10.1186/2193-1801-2-589
https://doi.org/10.1038/s41598-020-59908-1
https://doi.org/10.3389/fonc.2023.1308854
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Lu et al.

14. Demirors B, Goktepe B, Medeck H, Ozbas S, Soran A. The role of primary
surgery in de novo metastatic breast carcinoma. Eur ] Breast Health (2023) 19:110-4.
doi: 10.4274/ejbh.galenos.2023.2023-3-7

15. Miyashita M, Balogun OB, Olopade OI, Huo D. The optimization of postoperative
radiotherapy in de novo stage IV breast cancer: evidence from real-world data to personalize
treatment decisions. Sci Rep (2023) 13:2880. doi: 10.1038/s41598-023-29888-z

16. Zheng A, Guo BL, Zhang ]G, Jin F. Clinical information and management status
of de novo stage IV breast cancer patients: a Chinese multicenter investigation (CSBrS-
002). Chin Med ] (Engl) (2021) 134:1569-75. doi: 10.1097/CM9.0000000000001415

17. Ulag Kahya B, Siitciioglu O, Yazic1 O, Ozdemir N. 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) 40:3898. doi: 10.1200/JCO.22.00404

18. 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)
269:537-44. doi: 10.1097/SLA.0000000000002621

Frontiers in Oncology

11

10.3389/fonc.2023.1308854

19. Lee JS, Toktas O, Soran A. Role of locoregional treatment in de novo stage IV
breast cancer. Clin Med Insights Oncol (2020) 14:1179554920942440. doi: 10.1177/
1179554920942440

20. Liu X, Wang C, Feng Y, Shen C, He T, Wang Z, et al. The prognostic role of
surgery and a nomogram to predict the survival of stage IV breast cancer patients.
Gland Surg (2022) 11:1224-39. doi: 10.21037/gs-22-330

21. Xiong Z, Deng G, Wang J, Li X, Xie X, Shuang Z, et al. Could local surgery
improve survival in de novo stage IV breast cancer? BMC Cancer (2018) 18:885. doi:
10.1186/512885-018-4767-x

22. Stahl K, Wong W, Dodge D, Brooks A, Mclaughlin C, Olecki E, et al. Benefits of
surgical treatment of stage IV breast cancer for patients with known hormone receptor
and HER?2 status. Ann Surg Oncol (2021) 28:2646-58. doi: 10.1245/s10434-020-09244-5

23. Rashid OM, Nagahashi M, Ramachandran S, Graham L, Yamada A, Spiegel S,
et al. Resection of the primary tumor improves survival in metastatic breast cancer by
reducing overall tumor burden. Surgery (2013) 153:771-8. doi: 10.1016/
j.surg.2013.02.002

frontiersin.org


https://doi.org/10.4274/ejbh.galenos.2023.2023-3-7
https://doi.org/10.1038/s41598-023-29888-z
https://doi.org/10.1097/CM9.0000000000001415
https://doi.org/10.1200/JCO.22.00404
https://doi.org/10.1097/SLA.0000000000002621
https://doi.org/10.1177/1179554920942440
https://doi.org/10.1177/1179554920942440
https://doi.org/10.21037/gs-22-330
https://doi.org/10.1186/s12885-018-4767-x
https://doi.org/10.1245/s10434-020-09244-5
https://doi.org/10.1016/j.surg.2013.02.002
https://doi.org/10.1016/j.surg.2013.02.002
https://doi.org/10.3389/fonc.2023.1308854
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Primary site surgery of de novo stage IV HER2-positive breast cancer in the era of new drug treatments
	1 Introduction
	2 Methods
	2.1 Study population
	2.2 Data collection
	2.3 Statistical analysis

	3 Results
	3.1 Population characteristics
	3.2 Clinical characteristics of patients with surgery
	3.3 Survival outcome
	3.4 Subgroup analysis

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


