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Abstract：  

Background: Trastuzumab has been proved to reduce recurrence and death of Her-2 positive early breast cancer patients. However, the 

definition of Her-2 positive remains controversial and mutable. The recommendations promoted by ASCO/CAP changed frequently 

during decades and clinicians are confused when choosing treatment for BC patients, especially Her2 IHC 2+ patients. Although 

information is available regarding Her2 status and trastuzumab use in the western countries, no related research have been conducted 

in China to explore the Her-2 status and the utilization of HER2-targeted therapies.  

Methods: We analysed data from 1,227 patients with histologically proven breast cancer operated in PUMCH from June 2007 to July 

2017. From 2007 to 2017, there were 1,227 patients with histologically proven Her 2 IHC 2+ breast cancer enrolled in our study. The 

clinicopathological features, recurrence-free survival (RFS), distant recurrence free survival (DRFS), disease free survival (DFS) and 

overall survival (OS) were compared among subgroups. Prognostic factors of RFS, DRFS, DFS and OS were identified.  

Results: Among groups, there was no significant difference in Tumor histology, pT, pTNM stage, Histological grade, Focality, 

Lymphovascular invasion (LVI), ER, PR, Her2 and Ki67 high (defined as ≥14%) ，surgery of breast，surgery of axilla，percentage of 

patients who needed chemotherapy, radiation therapy and endocrine therapy. There were significant difference both in the mean age of 

diagnosis (P=0.005) and different age groups (P=0.003). There was no significant difference in RFS or OS among five groups and 

between any two groups. There was no significant difference in DRFS and DFS between Group 1 and Group 2 (P=0.011 and P=0.008). 

According to univariate analyses and Cox multivariate analyses, RFS prognostic factor included pT, LVI and surgery of axilla, pT, pN 

and ER status were DRFS factors. DFS prognostic factor included pT, pN and PR status. Age at diagnosis, histological type, pT, pN 

and ER status were prognostic factors of OS.  

Conclusions: Our study revealed that, according to ASCO/CAP guideline in 2018, compared to patients with HER2-to-CEP17 ratio＜

2.0 and average Her2 copy number ＜4.0/tumor cell, the patients with HER2-to-CEP17 ratio＜2.0 and average Her2 copy number ≥

4.0 and ＜6/tumor cell showed worse DFS and DRFS. Changing Her2 status of patients with HER2-to-CEP17 ratio＜2.0 and average 

Her2 copy number ≥4.0 and ＜6/tumor cell from Her2 equivocal to negative seemed not so reasonable. More clinical prognosis data 



was necessary to prove the correctness of this change in the definition of Her2 status and whether the treatment of trastuzumab could 

improve DFS and DRFS in this group of patients. 

Introduction:  

   Breast cancer (BC) is one of the most commonly diagnosed malignancies with an increased incidence among females. [1] 15-20% 

of human breast cancer has been reported human epidermal growth factor receptor 2 gene (Her-2) positive. [2] Breast cancer with 

Her-2 gene amplification performed high degree of malignancy, easily to develop resistance to chemotherapy and showed insensitive 

to endocrine therapy and radiotherapy. [3] Trastuzumab has been proved to reduce recurrence and death of Her-2 positive early breast 

cancer patients in four large randomised trials. [4-7] However, the definition of Her-2 positive remains controversial and mutable. The 

reason of the uncertainty including different technical issues and laboratory experience, different accuracy of testing and cut point 

determination, tumor heterogeneity, preliminary clinical data and differential interpretation among pathologists. [8-9] To make HER-2 

assessment better suitable for selecting patients for anti-HER2 receptor treatment, the American Society of Clinical Oncology 

(ASCO)/College of American Pathologists (CAP) promoted recommendations to improve the analytic validity of HER2 at the first 

time in 2007.[10] The panel recommended that a positive Her2 result is IHC staining of 3+ (uniform, intense membrane staining of > 

30% of invasive tumor cells), a fluorescent in situ hybridization (FISH) result of more than six HER2 gene copies per nucleus or a 

FISH ratio (Her2 gene signals to chromosome 17 signals) of more than 2.2; a negative result is an IHC staining of 0 or 1+, a FISH 

result of less than 4.0 Her2 gene copies per nucleus, or FISH ratio of less than 1.8. Equivocal results require additional action for final 

determination. [10] However the recommendations updated in 2013. The panel recommended that the Her2 test result as positive for 

HER2 if IHC 3+ based on circumferential membrane staining that is complete or FISH positive based on Single-probe average Her2 

copy number≥6.0 signals/cell or
 
dual-probe HER2/CEP17 ratio≥2.0

,
 or dual-probe HER2/CEP17 ratio<2.0 with an 

average HER2 copy number≥6.0 signals/cell.FISH equivocal was defined as Dual-probe HER2/CEP17 ratio<2.0 with an 

average HER2 copy number ≥4.0 and <6.0 signals/cell.[11]While the latest update was in 2018. The panel recommended that if a case 

has a HER2/CEP17 ratio of ≥2.0 but the average HER2 signals/cell is ＜4.0 or a case has an average HER2 signals/cell ≥6 with a 

HER2/CEP17 ratio ＜2.0 or the case has an average HER2 signals/tumor cell of ≥4.0 and ＜6.0 and the HER2/CEP17 ratio is ＜2.0, 

a definitive diagnosis will be rendered based on additional work-up. If the counts remained the same, diagnosis were HER2 negative, 

positive or negative respectively with a comment.[12] Since the recommendations changed frequently during decades, clinicians 

always changed the treatment of anti-Her2 therapy for BC patients, especially Her2 IHC 2+ patients.	We expect that new 

recommendations reflect new and better evidence. 

   Compared to Caucasian counterparts, Chinese women have younger age at onset of breast cancer, delayed in diagnosis that result 

in more advanced stage of disease at presentation and inadequate resources to finish standard treatment.[13] However, due to the high 

cost of trastuzumab, the use of trastuzumab has been restrained in China.[14] Although information is available regarding Her2 status 

and trastuzumab use in the western countries, no related research have been conducted in China to explore the Her-2 status and the 

utilization of HER2-targeted therapies.[15] It was important to reveal the relationship among Her2 status, anti-Her2 therapy and 

prognosis and further focus the exact group of patient who would benefit form trastuzumab. This real world study was performed 

based on consecutive hospital cohort to investigate if Her2 FISH status would affect the prognosis of Her2 IHC 2+ BC patients and 

which subgroup of BC patients with Her2 IHC 2+ would benefit from anti-Her2 therapy.  

Materials and Methods:  

Ethics statement 

This study was a retrospective observational study which approved by the Ethics Committee of the Peking Union Medical College 

Hospital (PUMCH), Chinese Academy of Medical Sciences. All participants signed informed consent when admitted to PUMCH and 



we obtained permission of PUMCH to collect data for this retrospective study. Our study was carried out in accordance with the 

relevant guidelines and regulations. 

Participants 

    We analysed data from 1,227 patients with histologically proven breast cancer operated in PUMCH from June 2007 to July 2017. 

All the patients we choosen were pathological proved Her2 IHC(++).We divided these patients into 5 groups according to HER2 FISH 

ratio and average HER2 gene copy number per tumor cell according to the ASCO-CAP guidelines: Group 1 : ratio ＜ 2.0, average 

HER2 copies ＜ 4.0; Group 2 : ratio ＜2.0, 4.0≤ average HER2 copies ＜6.0; Group 3 : ratio＜2.0, average HER2 copies ≥6.0; Group 

4: ratio ≥2.0，average HER2 copies＜4.0；Group 5: ratio ≥2.0，average HER2 copies≥4.0.
 
Information on the patient’s pT stage, 

pN stage, ER level, PR level, Ki-67 level, Histology and therapeutic regimen were obtained from the hospital records. All patients 

were followed by telephone call, by out-patient clinics records or by both measures. After excluding 19 patients lost to follow-up, 

1,208 patients were included in the analysis and we compared clinicopathological features and prognosis among five groups of 

patients.(Figure 1) 

Statistical analysis 

The comparisons of clinicopathologic variables were performed with the Kruskal-Wallis test for continuous variable and x
2
 test for 

discrete variables (Table 1). The KaplaneMeier method was used for calculating cumulative survival rate, and the difference among 

groups was assessed by using the log-rank test (Figure 2, Table 2 and 3). RFS, DRFS, DFS and OS related prognostic factors were 

identified respectively by Kaplan-Meier univariate analyses and Cox multivariate analyses (Table 4 and 5). The accepted level of 

significance was P < 0.05. All data analysis was performed using the IBM SPSS Statistics.  

Results: 

Descriptive information  

   There were 1,227 pathologically proved breast cancer patients with HER2 IHC(2+) enrolled in our study. All patients were 

conducted breast-conserving surgery or mastectomy. After excluding 19 patients lost to follow-up, we divided the 1,208 patients into 

5 groups according to HER2 FISH ratio and average HER2 gene copy number per tumor cell according to the ASCO-CAP guidelines. 

The number of patients of 5 groups was 791, 167, 29, 20, 201 respectively (Figure 1). The median follow-up time was 57 months.  52 

patients developed local recurrence and 118 patients distance metastasis. The majority of patients with distance metastasis developed 

bone metastasis, with a total of 54 patients. Other distance metastasis included 37 patients with multiple metastases, 18 patients with 

lung metastases, 6 patients with brain metastases, 5 patients with liver metastases and 1 patient with spinal canal metastases. 58 

patients passed away with 54 breast-related deaths and 4 no-breast-related deaths.(Table 2) 

Comparison of clinicopathological characteristics  

  There was no significant difference in Tumor histology, pT, pTNM stage, Histological grade, Focality, Lymphovascular invasion 

(LVI), ER, PR, Her2 and Ki67 high (defined as ≥14%). There were significant difference both in the mean age of diagnosis (P=0.005) 

and different age groups (P=0.003). Patients in group 4 were younger than other groups when diagnosed with BC. There was 

significant difference in the mean number of positive LN with a P value of 0.017 while there was no significant difference in LN 

status and pN Refered to therapeutic regimen, there was no significant difference in surgery of breast and surgery of axilla. Patients of 

five groups showed similar percentage of women who needed chemotherapy, radiation therapy and endocrine therapy. As the 

information of Her2 status was used to define different groups, there were significant difference in subtype and anti-her2 

therapy.(Table 1).  



Survival outcomes and prognostic factors  

   The 5-year Kaplan-Meier estimated RFS of these five groups of BC patients were 96.1%, 95.0%, 96.6%, 88.7% and 95.0%, the 

DRFS were 91.5%, 86.5%, 82.8%, 85.0% and 89.9%, the DFS were 89.2%, 82.9%, 82.8%, 73.8% and 85.4% and 5-year OS were 

96.2%, 93.3%, 89.5%, 100.0% and 94.6% respectively (Table 3). There was no significant difference in RFS or OS among five groups 

and between any two groups. There was no significant difference in DRFS, while comparison between two groups showed significant 

difference between Group 1 and Group 2 (P=0.011) (Figure 2, Table 2). There was significant difference in DFS among five groups 

with a P value of 0.038(Figure 2). When compared between groups, there was significant difference between Group 1 and Group 2 

(P=0.008) (Table 2). According to univariate analyses and Cox multivariate analyses, RFS prognostic factor included pT, LVI and 

surgery of axilla, pT, pN and ER status were DRFS factors (Table 4). DFS prognostic factor included pT, pN and PR status. Age at 

diagnosis, histological type, pT, pN and ER status were prognostic factors of OS (Table 5).  

Discussion: 

   Breast cancer incidence has increased dramatically while the mortality rates have decreased in China.[16] Humanized anti-HER2 

monoclonal antibodies have improved the prognosis of BC with Her2 gene amplification and overexpression.[6,17-18] However, it 

was not easy to identify the status of Her2 exactly. Actually, the recommendations promoted by ASCO/CAP changed frequently 

during last decades.[10-12] The changes and controversies focused on BC patients with Her2 IHC 2+. Compared to Caucasian 

counterparts, the use of trastuzumab has been restrained in China, due to the high cost of trastuzumab.[14] There was no related 

research which been conducted in China to explore the Her-2 status and the utilization of HER2-targeted therapies. Thus we 

performed this real world study based on hospital population and focused on the BC patients with Her2 IHC 2+. 

   We divided the 1,208 Her2 IHC 2+ BC patients into 5 groups according to HER2 FISH ratio and average HER2 gene copy 

number per tumor cell according to the ASCO-CAP guidelines: Group 1 : ratio ＜ 2.0, average HER2 copies ＜ 4.0; Group 2 : ratio 

＜2.0, 4.0≤ average HER2 copies ＜6.0; Group 3 : ratio＜2.0, average HER2 copies ≥6.0; Group 4: ratio ≥2.0, average HER2 

copies＜4.0；Group 5: ratio ≥2.0, average HER2 copies≥4.0. The number of patients of 5 groups was 791(65.5%), 167(13.8%), 

29(2.4%), 20(1.6%), 201(16.6) respectively (Figure 1). According to ASCO-CAP guidlelines in 2013, 791(65.5%) patients were 

identified as Her2 negative, 250(20.7%) patients were identified as Her2 positive and 167(13.8%) patients were Her2 equivocal. 

Howerver, according to ASCO/CAP guidelines in 2018, after additional work-up, 978(80.9%) patients were identified as Her2 

negative and 230(19.1%) patients were identified as Her2 positive. Changes happened in Group 2 and Group 4. In each of the two 

groups，based on the guidelines and the economic status of patients，there were 4.2% and 60% of patients received treatment of 

trastuzumab respectively. Comepared to the re-evaluated Her2 status of patients in BCIRG-005/006/007 trails，our study showed 

higher Her2 negative rate.[15] 592 out of 10,468 BC patients in BCIRG-005/006/007 trails performed Her2 IHC 2+ and there were 

96.5% of patients performed Her2 FISH positive while the positive rate in our study was 19.1%. [15] This may due to the stricter 

inclusion criteria of three RCT studies. While compared to another study in USA, which enrolled 373 Her2 IHC 2+ patients, the rate 

of Her2 positive (52.3%) or negative (47.7%) was similar to our study.[19] In a study in India, researchers evaluated 242 Her IHC 2+ 

patients. According to ASCO/CAP 2013 guidelines, 168(69.5%) patients were identified as Her2 negative, 68(28.0%) patients were 

identified as Her2 positive and 6(2.5%) patients were Her2 equivocal.[20] This results were also close to our study. 

   According to 2018 guideline，the identification of Her2 status changed in Group 2 and Group 4. Based on patients economic 

situation and the guideline at the time of diagnosis，there are 4.2% and 60% BC patients received treatment of trastuzumab 

respectively in the 2 groups. Since there was no change in the definition of Her 2 status in Group 1, no patient received anti-Her2 

therapy. Patients in group 3 and group 5 have been identified Her2 positive in 2018 guidelines and 44.8% and 93.5% of patients 

received anti-Her2 therapy respectively. It is known that Her2 gene amplification and overexpression predict worse DFS and 

OS.[21]While anti-Her2 therapy significantly improved DFS and OS.[4-7,22-23]The different percentage of the use of trastuzumab 



among 5 groups affected prognosis. As for other Clinicopathological Characteristics, there was no significant difference in Tumor 

histology, pT, LN status，pN，pTNM stage, Histological grade, Focality, Lymphovascular invasion (LVI), ER, PR, Her2 and Ki67，

surgery of breast，surgery of axilla，percentage of patients who needed chemotherapy, radiation therapy and endocrine therapy. There 

were significant difference both in the mean age of diagnosis (P=0.005) and different age groups (P=0.003). Patients in group 4 were 

younger than other groups when diagnosed with BC. And there was significant difference in the mean number of positive LN with a P 

value of 0.017. (Table 1) There was no significant difference in RFS or OS among five groups and between any two groups. While 

comparison between two groups showed significant difference of DRFS and DFS between Group 1 and Group 2 (Table 2). Patients in 

Group 2 was identified as Her2 equivocal in 2013 guidelines but negative with comment after additional work in 2018 guidelines. In 

our study, only 4.2% of the patients in Group 2 were treated with trastuzumab. This group of patients showed worse DFS and DRFS 

when compared to patients of Group 1. However, there was no difference in RFS and OS between two groups. With more patients 

treated with trastuzumab in other three groups, there was no significant difference in RFS, DRFS, DFS and OS when compared with 

Group 1 and between each other. We wondered whether it was appropriate to identify the Her2 status of Group 2 patients as negative 

and whether the treatment of trastuzumab could improve DFS and DRFS in patients of Group 2. In BCIRG-005/006/007 trails，these 

group of patients were accrued to the BCIRG-005 trial of sequential or concurrent chemotherapy.[24] Outcomes among these 176 

patients did not differ significantly from outcomes in patients with HER2-to-CEP17 ratio＜2.0 and average Her2 copy number ＜

4.0/tumor cell.[15] However, there were only 7 patients performed IHC 2+ in this group and 126 patients performed IHC 1+ or 0.[15] 

   According to univariate analyses and Cox multivariate analyses, Factors suggesting disease nature such as pT and pN were 

identified as prognosis predictors. Patients with LVI and sentinel lymph node biopsy showed a higher local recurrence rate. ER status 

were both DRFS and OS predict factors while DFS prognostic factor included PR status. (Table 5). The results of univariate and 

multivariate analysis were consistent with previous cognition.[3-9] 

    In this study, we focused on the Her2 IHC 2+ BC patients in China and re-evaluated Her2 gene status by FISH according to the 

ASCO/CAP guideline in 2018 at the fist time. This real world study provided the data of Her2 status and current situation of anti-Her2 

therapy in China. As trastuzumab entered China's Medical Insurance List in 2017, the restrictions on the use of anti-Her2 therapy 

caused by economic reasons were significantly reduced. Pertuzumab was marketed in China in March 2019，bringing new anti-Her2 

therapy choices for Her2 positive BC patients. There are several limitations in our study. Firstly, it was a retrospective single-center 

study based on hospital population. Secondly, the total sample size was limited and the sample size of each group varies greatly. It 

was difficult to reveal the difference in prognosis among groups statistically. Third, since the guidelines have changed in the last 

decade and for economic reasons, the use of anti-Her2 therapy was confusing，which was a real-world phenomenon in China.  

Conclusion: 

    In this real world study, we focused on the Her2 IHC 2+ BC patients in China and provided the data of Her2 status and current 

situation of anti-Her2 therapy . Our study revealed that, according to ASCO/CAP guideline in 2018, compared to patients with 

HER2-to-CEP17 ratio＜2.0 and average Her2 copy number ＜4.0/tumor cell, the patients with HER2-to-CEP17 ratio＜2.0 and 

average Her2 copy number ≥4.0 and ＜6/tumor cell showed worse DFS and DRFS. Other groups showed similar prognosis compared 

to patients with HER2-to-CEP17 ratio＜2.0 and average Her2 copy number ＜4.0/tumor cell and between each other. The clinical 

pathological characteristics and the adjuvant treatment were similar among five groups. Taken together, changing Her2 status of 

patients with HER2-to-CEP17 ratio＜2.0 and average Her2 copy number ≥4.0 and ＜6/tumor cell from Her2 equivocal to negative 

wasn't so reasonable. More clinical prognosis data was necessary to prove the correctness of this change in the definition of Her2 

status and whether the treatment of trastuzumab could improve DFS and DRFS in this group of patients.   

References 



[1] Lindsey A. Torre，Freddie Bray,Rebecca L. Siegel, et al. Global cancer statistics,2012. CA Cancer J Clin, 2015;65:87-108.  

[2] Chia S, Norris B, Speers C, et al. Human epidermal growth factor receptor 2 overexpression as a prognostic factor in a large tissue 

microarray series of node-negative breast cancers. J Clin Oncol. 2008;26:5697–704. 

[3] Slamon D,Eiermann W,Robert N,et al.Ajuvant tratuzumab in HER2-positive breast cancer[J].N Engl J 

Med,2011,365(14):1273-1283. 

[4] Piccart-Gebhart MJ, Procter M, Leyland-Jones B, et al. Trastuzumab after adjuvant chemotherapy in HER2-positive breast cancer. 

N Engl J Med 2005; 353: 1659–72.  

[5] Smith I, Procter M, Gelber RD, et al, for the HERA study team. 2-year follow-up of trastuzumab after adjuvant chemotherapy in 

HER2-positive breast cancer: a randomised controlled trial. Lancet 2007; 369: 29–36. 

[6] Slamon D, Eiermann W, Robert N, et al. Adjuvant trastuzumab in HER2-positive breast cancer. N Engl J Med 2011; 365: 1273–

83. 

[7] Romond EH, Perez EA, Bryant J, et al. Trastuzumab plus adjuvant chemotherapy for operable HER2-positive breast cancer. 

N Engl J Med 2005; 353: 1673–84. 

[8] Paik S, Kim C, Jeong J, et al: Benefit from adjuvant trastuzumab may not be confined to patients with IHC 3+ and/or 

FISH-positive tumors: Central testing results from NSABP B-31. J Clin Oncol 2007; 25:5s. 

[9] Paik S, Kim C, Wolmark N: HER2 status and benefit from adjuvant trastuzumab in breast cancer. N Engl J Med 

2008;358:1409-1411. 

[10] Wolff AC, Hammond ME, Schwartz JN, et al: American Society of Clinical Oncology/College of American Pathologists 

guideline recommendations for human epidermal growth factor receptor 2 testing in breast cancer. J Clin Oncol 2007: 25:118-145. 

[11] Wolff AC, Hammond ME, Hicks DG, et al: Recommendations for human epidermal growth factor receptor 2 testing in breast 

cancer: American Society of Clinical Oncology/College of American Pathologists clinical practice guideline update. J Clin Oncol 

2013:31:3997-4013. 

[12] Wolff AC, Hammond MEH, Allison KH, et al: 

Human Epidermal Growth Factor Receptor 2 Testing in Breast Cancer: American Society of Clinical Oncology/College of American 

Pathologists Clinical Practice Guideline FocusedUpdate. J Clin Oncol. 2018 Jul 10;36(20):2105-2122.  

[13] Fan L, Strasser-Weippl K, Li JJ, et al. Breast cancer in China. Lancet Oncol. 2014;15: e279-289. 

[14] Li J, Shao Z, Xu B, et al:Use of trastuzumab as an adjuvant/neoadjuvant therapy in patients with HER2-positive breastcancer in 

China: The Nvwa study. Medicine (Baltimore). 2018 May;97(21):e10350. 

[15] Press MF, Sauter G, Buyse M, et al: HER2 Gene Amplification Testing by Fluorescent In Situ Hybridization (FISH): Comparison 

of the ASCO-College of American Pathologists Guidelines With FISH Scores Used for Enrollment in Breast Cancer International 

Research Group Clinical Trials. J Clin Oncol. 2016 Oct 10;34(29):3518-3528.  

[16] Chen W, Zheng R, Baade PD, et al. Cancer statistics in China, 2015. CA Cancer J Clin. 2016;66: 115-132. 

[17] Baselga J, Corte ́ s J, Kim SB, et al: Pertuzumab plus trastuzumab plus docetaxel for metastatic breast cancer. N Engl J Med 

2012:366:109-119. 

[18] Verma S, Miles D, Gianni L, et al: Trastuzumab emtansine for HER2-positive advanced breast can- cer. N Engl J Med 

2012:367:1783-1791. 

[19] Sally A,Christopher M,Thanh N, et al: Immunohistochemistry and alternative FISH testing in breast cancer with HER2 equivocal 

amplifcation. Breast Cancer Research and Treatment,2018:170:321–328 

[20] Eswarachary V, Mohammed IG, Jayanna PK, et al:  



HER2/neu Testing In 432 Consecutive Breast Cancer Cases using FISH and IHC -A ComparativeStudy. J Clin Diagn Res. 2017 

Apr;11(4):EC01-EC05. 

[21] Slamon DJ, Godolphin W, Jones LA, et al: Studies of the HER-2/neu proto-oncogene in human breast and ovarian cancer. 

Science 244:707-712, 1989 

[22] Mass RD, Press MF, Anderson S, et al: Evaluation of clinical outcomes according to HER2 detection by fluorescence in situ 

hybridization in women with metastatic breast cancer treated with trastu- zumab. Clin Breast Cancer, 2005: 6:240-246. 

[23] Vogel CL, Cobleigh MA, Tripathy D, et al: Ef- ficacy and safety of trastuzumab as a single agent in first-line treatment of 

HER2-overexpressing meta- static breast cancer. J Clin Oncol,2011: 20:719-726. 

[24] Eiermann W, Pienkowski T, Crown J, et al: Phase III study of doxorubicin/cyclophosphamide with concomitant versus sequential 

docetaxel as adjuvant treatment in patients with human epidermal growth factor receptor 2-normal, node-positive breast cancer: 

BCIRG-005 trial. J Clin Oncol,2011: 29:3877-3884. 

Acknowledgments  

  We would like to thank all of the patients for their participation in this study.  

Data availability statement 

   We confirmed the data availability. 

Funding Support 

   None. 

Conflicts of Interest Disclosure 

   The authors have declared that no competing interests exist. 

Author Contributions 

  Conception and design: Q. Sun, Y. Xu and C. Wang. Provision of study materials and patients: Y. Zhou, F. Mao, Y. Lin, S. Shen, X. 

Zhang, Q. Sun. Collection and assembly of data: Y. Xu and C. Wang. Data analysis: Y. Xu, C. Wang and S. Shen. Manuscript draft 

written：Y. Xu and C. Wang. Manuscript revision：Y. Zhou, F. Mao, Y. Lin, S. Shen, X. Zhang, Q. Sun. Approval of manuscript 

submission: All authors. 

	



Figures

Figure 1

Diagram of the research design



Figure 2

Kaplan-Meier estimated long-term prognosis of breast cancerpatients. There was signi�cant difference in
DFS(2C,P=0.038) among �ve groups. While there was no signi�cant difference in RFS (2A) , DRFS (2B)
and OS (2D) among �ve groups.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Her2tables.pdf

https://assets.researchsquare.com/files/ec97789e-ef39-4cde-9f91-a21de9852f64/v1/Her2-%20tables.pdf

