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Protocol summary
	title
	An open-label, phase II study to evaluate the efficacy and safety of trastuzumab in combination with oral chemotherapy or endocrine therapy in patients with HER-2 positive stage I breast cancer

	test design
	Open, Phase II

	Main study end point
	5-year invasive disease-free survival (IDFS)

	secondary study end point
	5-year distant disease-free survival
Overall survival (OS)

Safety (CTC-AE 4.0)

	study protocol
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X: capecitabine 1000mg/m2, po, bid, D1-14, q3w

Trastuzumab: First dose 8mg/kg, q3w; Follow-up maintenance of 6 mg/kg, q3w,17 times in total

Endocrine drugs: Premenopausal patients: Tamoxifen (10 mg po, bid, for 5 years) or toremifen (60 mg po, qd, for 5 years); Postmenopausal patients: letrozole (2.5mg, po, qd, 5 years) or anastrozole (1 mg, po, qd, 5 years) or exemestane (25 mg, po, qd, for 5 years).

	Enrollment criteria
	Women aged 18 to 70;

The pathological stage of early breast cancer after surgery should be stage I: Histologically confirmed invasive cancer with the longest diameter of no more than 2 cm and lymph node negative (N0).

In Cohort A, the longest diameter of invasive cancer in tumors with hormone receptor negative (ER and PR expression <10%) should be no more than 2cm, and the longest diameter of invasive cancer in tumors with hormone receptor positive (ER and/or PR expression ≥10%) should be more than 1cm and no more than 2cm.

In Cohort B, sujects should be hormone receptor positive (ER and/or PR expression ≥ 10%) with a longest diameter of 1 cm;

Immunohistochemistry confirmed HER-2 3+ or 2+ but with amplification by FISH.

For patients with invasive lesions on both sides, if both lesions are HER-2 positive and meet the tumor size requirements, they can be enrolled.

The main organ function is normal, i.e., the following criteria are met: (1) The blood routine examination standards must meet the following requirements: HB ≥90 g/L (not transfused within 14 days) ; ANC ≥1.5×109 /L; PLT ≥100×109 /L; (2) Biochemical test is required to meet the following criteria: TBIL ≤1.5×ULN (upper limit of normal value); ALT and AST ≤3×ULN; serum Cr is less than or equal to 1 x ULN,Endogenous creatinine clearance >50 ml/min (Cockcroft-Gault formula);

Heart function: LVEF > 50%;

The subjects voluntarily participated in the study, signed the informed consent form, had good compliance, and cooperated with follow-up.

	Exclusion criteria
	The maximum size of the mass exceeds 2 cm and/or the axillary lymph node is positive;

HER2 negative: immunohistochemistry HER2 0 or +; immunohistochemical HER2 2+, and FISH-;
Patients who have received neoadjuvant therapy or any other form of systemic therapy or local therapy other than surgery before enrollment, including chemotherapy, targeted, radiation therapy, or endocrine therapy;

History of other malignancies, except for cured basal cell carcinoma of the skin and cervical carcinoma in situ;

History with any distant metastasis of disease;

Pregnant or lactating women, women of childbearing age who cannot effectively use contraception;

Patients who are participating in other clinical trials at the same time;

Severe organ dysfunction (cardiopulmonary, liver, and kidney) with LEVF <50% (cardiocardiac ultrasound); Having severe cardiovascular and cerebrovascular diseases within 6 months prior to enrollment (e.g., unstable angina, chronic heart failure, uncontrollable hypertension >150/90mmgh, myocardial infarction or cerebrovascular accident); Diabetic patients with poor blood sugar control; Patients with severe hypertension;

severe or uncontrolled infections;

Those with a history of abuse of psychotropic drugs and unable to quit, or those with a history of mental disorders;

Patients who were deemed unsuitable for the study by the investigator.

	Number of cases
	A total of 356 cases (178 cases in Cohort A and 178 in Cohort B)

	Research process
	The study is divided into two cohorts: Cohort A: Subjects who met the inclusion criteria are given 6 cycles of oral capecitabine combined with standard trastuzumab for 1 year; Cohort B: For subjects who met the inclusion criteria, standard endocrine therapy medications are taken orally (Premenopausal: tamoxifen or torimifene; postmenopausal: letrozole or anastrozole or exemestane), with standard trastuzumab for 1 year and continued endocrine therapy for 5 years.

	safety evaluation
	All adverse events occurring during the study should be recorded in the medical record form and the extent of the adverse events and their relationship to the trial drug should be judged by the principal investigator.

	Trial Enrollment Time
	36 months

	After treatment

Follow-up
	60 months after last enrollment

	estimated primary analysis date
	2028


An open-label, phase II study to evaluate the efficacy and safety of trastuzumab in combination with oral chemotherapy or endocrine therapy in patients with HER-2 positive stage I breast cancer

IRIS Study
Background
Background of adjuvant chemotherapy for HER-2 positive breast cancer
Multiple large randomized trials have demonstrated that the use of trastuzumab as an adjunctive treatment for HER-2-positive early breast cancer can improve patient outcomes. In these studies, the 3-year disease-free survival (DFS) rate for patients treated with trastuzumab (all patients were surgically available) was approximately 85% to 90%. Many chemotherapy regimens containing trastuzumab can effectively treat non-metastatic HER-2-positive breast cancer, including doxorubicin combined with cyclophosphamide therapy. Then use taxane (docetaxel or paclitaxel) in sequence with trastuzumab (AC-TH); Docetaxel, carboplatin, and trastuzumab (TCbH); and 5-fluoro URACIL, epixorubicin, and cyclophosphamide sequential docetaxel plus trastuzumab (FEC-TH or TH-FEC). These chemotherapy regimens for the treatment of early-stage HER-2-positive breast cancer have the following common characteristics: 1 1) A total of at least 6 cycles of chemotherapy, 2) At least 9 weeks of combination therapy with trastuzumab and taxane, 3) Follow-up monotherapy with trastuzumab to complete a total of 1 year of HER-2-targeted adjuvant therapy. The NCCN guidelines also explicitly recommend the use of Herceptin® (trastuzumab) for adjuvant therapy for HER-2 positive breast cancer for 1 year. This is also supported by local practice guidelines. It is worth noting that the vast majority of patients enrolled in these studies had stage II-III HER2-positive breast cancer.

The outcome and treatment of HER2 positive small tumors
In a retrospective study from NCCN, the results of the largest sample (n=520) of HER2-positive small tumors (the maximum diameter of the tumor does not exceed 1cm), The 5-year overall survival rates for patients who did not receive chemotherapy or targeted therapy and were HR negative T1a-bN0 were 93% and 100%, respectively. The 5-year overall survival rate of HR positive and T1a-bN0 patients was 95%. Another study from the Anderson Cancer Center in the United States showed that among 98 patients with T1a-bN0 HER2-positive tumors, the 5-year recurrence-free survival rate was 77.1%, and the 5-year distant recurrence-free survival rate was 86.4%. In addition, a retrospective study from the Canadian and British Cancer Registry showed that the 10-year recurrence-free survival rates for 117 patients with lymph node-negative, HER2-positive, and tumor diameters not exceeding 2cm were 68.3% and 77.5% respectively. Since these data are the results of retrospective analysis of different populations, the heterogeneity of survival data is relatively large. However, these studies suggest that lymph node-negative and HER2-positive small tumors have better biological behavior and can still have better prognosis even without cytotoxic or targeted drug therapy.

The APT trial is a prospective, single-arm, multicenter, Phase II clinical study. The study included 406 breast cancer patients with HER2-positive, lymph node-negative, and tumor lesions ≤3cm. All subjects received adjuvant paclitaxel and trastuzumab. After a median 4-year follow-up period, only 10 of the enrolled population experienced relapses or deaths, accounting for 2.5% of the total population. There were 4 cases of local/regional relapses (0.9%). 7 The annual follow-up results showed that the 7y-DFS of the overall population was 93.3% (95% CI 90.4-96.2). For patients with positive HR, the DFS at 7 years was 94.6% (95% CI was 91.8-97.5), while for patients with negative HR, the DFS at 7 years was 90.7% (95% CI was 84.6-97.2). The overall survival rate at 7 years was 95.0% (95% CI 92.94-97.7). The results suggest that a treatment with lower toxicity levels is appropriate for this patient population when weighing the benefits and risks of treatment regimens for small tumors of HER2-positive breast cancer. It is worth mentioning that in this study, the main patients were stage I patients (T1N0), with T1mic, T1a, T1b, and T1c populations accounting for 2.2%, 16.7%, 30.5%, and 42% of the total population, respectively. The stage II (T2) population is only 9%. Therefore, the APT study has more guiding value for the stage I breast cancer patient population. Based on the better biological behavior and prognosis of stage I breast cancer patients compared to stage II and above patients, we propose the possibility of further adopting systemic therapy with less cytotoxicity based on targeted therapy for HER2-positive and stage I breast cancer patients (T1N0).

Targeted therapy combined with oral chemotherapy drugs
Compared with intravenous chemotherapy, oral chemotherapy has significant advantages, mainly reflected in the following aspects: 1-Patient compliance: The convenience of oral chemotherapy makes long-term chemotherapy possible, prolonging patient survival while maximizing the patient's quality of life. Previous surveys have shown that 74% of patients are more willing to receive oral medication. 2. Tolerability in patients, especially in elderly patients, this approach can sustain low-dose suppression of tumor cells with fewer side effects and better tolerability. 3. Avoid complications of intravenous injection: It can avoid adverse events such as phlebitis caused by intravenous chemotherapy. In view of the effectiveness and good safety of oral chemotherapy regimen, it provides an effective alternative for the treatment of HER-2 positive breast cancer.

Capecitabine is a new generation of selective intra-tumor-activated oral 5-fluoroURACIL prodrug. In the rescue treatment of metastatic breast cancer, many prospective clinical trials suggest that capecitabine significantly increases disease remission rate, improves prognosis, and has good safety. The combination of capecitabine and trastuzumab has been demonstrated to have a synergistic effect in animal models of breast cancer. In the first-line treatment of HER2-positive locally advanced or metastatic breast cancer patients, the M016419CHAT study compared the efficacy and safety of a standard trastuzumab combined with docetaxel regimen with trastuzumab, docetaxel combined with capecitabine regimen. The results showed that the combination of capecitabine further improved the objective response rate and prolonged the time to tumor progression. (18.2 months vs 13.8 months, P = 0.04).
Adjuvant therapy for patients with HER2 positive stage I breast cancer
For patients with hormone receptor-negative (HR-) HER2-positive early breast cancer, the NCCN guidelines recommend chemotherapy combined with targeted therapy as the standard adjuvant treatment for patients with tumors larger than 1cm or lymph node positive. For patients with tumors smaller than 1cm, a combination of chemotherapy and targeted therapy can be considered. Therefore, for patients with early staged small tumors, it is still unknown whether a combination of systemic chemotherapy and targeted therapy is needed, and the recommended regimen is still unclear. There is no definitive study to prove the benefits of intravenous chemotherapy compared to oral chemotherapy for this population. For patients with hormone receptor-positive (HR+) HER2-positive breast cancer, the NCCN guidelines recommend that the standard adjuvant treatment regimen for patients with tumors larger than 1cm or lymph node positive is chemotherapy combined with targeted therapy and endocrine therapy. For patients with negative lymph nodes below 1cm, it is recommended to use endocrine therapy alone or a combination of targeted and chemotherapy. Therefore, for stage I hormone receptor-positive and HER2-positive breast cancer patients with tumors smaller than 1cm, considering the therapeutic effect of endocrine drugs themselves and the synergistic effect with anti- HER2 therapy, there is still some controversy over whether chemotherapy is needed. Based on the results of the APT study, the prognosis of hormone receptor positive and negative breast cancers in the enrolled population was similar and generally ideal. Therefore, in order to further reduce the toxic side effects of treatment and explore the best strategy for adjuvant therapy for HER2-positive stage I breast cancer patients, we designed a Phase II clinical study for HER2-positive stage I breast cancer patients, divided into two cohorts, cohort A targeting hormone receptor-negative patients. To evaluate the effectiveness and safety of oral chemotherapy drug capecitabine combined with trastuzumab as adjuvant therapy in subjects with maximum diameters of invasive cancer in the range of T1mic to T1c and hormone receptor-positive invasive cancer in the range of T1c; Cohort B evaluated the effectiveness and safety of oral endocrine therapy in combination with trastuzumab as adjunctive therapy in subjects with hormone receptor-positive invasive cancers in the range of T1mic to T1b.

Objective
primary end point
    5-year invasive disease-free survival (IDFS)

secondary end point
5-year distant disease-free survival (DDFS)
Overall Survival (OS)

Safety (CTC-AE 4.0.)
Research Plan
Research design

This is a prospective, open-label, Phase II clinical study that divides stage I HER2 small tumors into cohort A and cohort B. The objective is to evaluate the effectiveness and safety of trastuzumab in combination with oral capecitabine or endocrine agents in the adjuvant treatment of HER-2 positive stage I breast cancer patients in two cohorts, respectively.
Research flow chart
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X: capecitabine 1000mg/m2, po, bid, D1-14, q3w

The first dose of trastuzumab is 8mg/kg, q3w; Follow-up maintenance of 6 mg/kg, q3w,17 times in total

Endocrine drugs: Premenopausal patients: Tamoxifen (10 mg po, bid, for 5 years) or toremifen (60 mg po, qd, for 5 years); Postmenopausal patients: letrozole (2.5mg, po, qd, 5 years) or anastrozole (1 mg, po, qd, 5 years) or exemestane (25 mg, po, qd, for 5 years).
Remarks: After the end of chemotherapy, radiotherapy should be started according to the condition

Stratification factors:

Menstrual status: Pre-menopausal and post-menopausal

Tumor size : T1mic, T1a, T1b, T1c
sample size
The primary objective of this study was to evaluate the effectiveness and safety of trastuzumab in combination with oral capecitabine or endocrine drugs in the adjuvant treatment of HER-2 positive stage I breast cancer patients. The study was divided into two cohorts based on endocrine receptor expression. According to the results of previous clinical trials, patients with lymph node negative, T≤3cm, and HER2 positive treated with adjunctive trastuzumab and paclitaxel had a 5-year DFS of approximately 96.3%. And the prognosis of endocrine receptor positive and endocrine receptor negative patients was consistent. Therefore, it was assumed that the 5-year DFS of the two groups was not less than 92% and not more than 97%. (Below 92% has no clinical value, reaching 97% has further research value) It is stipulated that α=0.05 and β=0.1. According to the calculation of the Pass14.0 software, 178 patients need to be enrolled in each of the two cohorts, and the total number of events should not exceed 8.
Planned Enrollment Time
3 years
Research object
Enrollment criteria
Women aged 18-70;
The pathological stage of early breast cancer after surgery should be stage I: Histologically confirmed invasive cancer with the longest diameter of no more than 2 cm and lymph node negative (N0).
In Cohort A, the longest diameter of invasive cancer in tumors with hormone receptor negative (ER and PR expression <10%) should be no more than 2cm, and the longest diameter of invasive cancer in tumors with hormone receptor positive (ER and/or PR expression ≥10%) should be more than 1cm and no more than 2cm.

In Cohort B, sujects should be hormone receptor positive (ER and/or PR expression ≥ 10%) with a longest diameter of 1 cm;

Immunohistochemistry confirmed HER-2 3+ or 2+ but with amplification by FISH.

For patients with invasive lesions on both sides, if both lesions are HER-2 positive and meet the tumor size requirements, they can be enrolled.

No obvious dysfunction of major organs;

Blood routine : ANC ≥1.5×109 /L, PLT≥100×109 /L,Blood Hb ≥ 9 g/dl (no blood transfusion within 14 days);

Liver function: total bilirubin ≤1.25×ULN; AST and ALT <2.5×ULN;

Renal function: creatinine clearance ≥50 mL/min, blood creatinine ≤1.5 × ULN;

Heart function: The electrocardiogram is generally normal.QTc< 470 ms；LVEF>50%；

contraception during treatment for women of childbearing age;

No history of other malignancies in the past 5 years;

The informed consent form has been signed by the patient or signed by the patient's legal representative with the patient's authorization.

Follow-up and good compliance.

Exclusion criteria
The maximum size of the mass exceeds 2 cm and/or the axillary lymph node is positive;

HER2 negative: immunohistochemistry HER2 0 or +; immunohistochemical HER2 2+, and FISH-;
Patients who have received neoadjuvant therapy or any other form of systemic therapy or local therapy other than surgery before enrollment, including chemotherapy, targeted, radiation therapy, or endocrine therapy;

History of other malignancies, except for cured basal cell carcinoma of the skin and cervical carcinoma in situ;

History with any distant metastasis of disease;

Pregnant or lactating women, women of childbearing age who cannot effectively use contraception;

Patients who are participating in other clinical trials at the same time;

Severe organ dysfunction (cardiopulmonary, liver, and kidney) with LEVF <50% (cardiocardiac ultrasound); Having severe cardiovascular and cerebrovascular diseases within 6 months prior to enrollment (e.g., unstable angina, chronic heart failure, uncontrollable hypertension >150/90mmgh, myocardial infarction or cerebrovascular accident); Diabetic patients with poor blood sugar control; Patients with severe hypertension;

severe or uncontrolled infections;

Those with a history of abuse of psychotropic drugs and unable to quit, or those with a history of mental disorders;

Patients who were deemed unsuitable for the study by the investigator.The size of the mass is larger than 2 cm or positive axillary lymph nodes

Termination criteria
The subject withdraws the informed consent and requests to withdraw;

Imaging or clear clinical evidence of recurrence and metastasis;

After two dose adjustments, the subject still cannot tolerate the toxicity;

Other circumstances in which the investigator considers it necessary to withdraw from the study;

Treatment delayed for more than 3 weeks.
Research process and project
Baseline check

   After signing the informed consent form, patients will be screened and eligible patients will be admitted to the appropriate treatment group. The protocol started within 6 weeks of the patient's surgery. All eligible patients should start treatment with the designated regimen within 7 days of enrollment. The first day in the protocol is the day of the start of the medication.

   Collection of basic data within one week before treatment, including medical history, detailed postoperative pathology data, physical examination, KPS score, blood routine, liver and kidney function. (total bilirubin, bound bilirubin, ALT, AST, AKP, LDH, total protein, albumin, urea nitrogen, creatinine, uric acid, blood sugar) 1. Electrocardiogram, cardiac color ultrasound, hepatitis B two-and-a-half pairs. If necessary, HBV-DNA testing and prophylactic anti-hepatitis B virus treatment (investigators follow the corresponding treatment guidelines).

In treatment

Cohort A:

During the treatment period, blood routine tests should be conducted weekly, and the frequency of tests should be increased if necessary.

Before each cycle of chemotherapy, blood routine and blood biochemical liver and kidney function tests should be performed.

During the treatment of trastuzumab, cardiac ultrasound was re-examined every three months.

Observe and record the changes in the patient's clinical symptoms (including appetite, pain) and signs in a timely manner.

Record the occurrence and duration of various adverse reactions during the treatment period, classification, corresponding treatment, outcome, and judge the relationship with drugs. (NCI CTCAE v4.0)

Cohort B:

During the treatment of trastuzumab, cardiac ultrasound was re-examined every three months.

Observe and record the changes in the patient's clinical symptoms (including appetite, pain) and signs in a timely manner.

Record the occurrence and duration of various adverse reactions during the treatment period, classification, corresponding treatment, outcome, and judge the relationship with drugs. (NCI CTCAE v4.0)

At the end of treatment

  At the end of treatment: Comprehensive re-examination evaluation, vital signs, physical examination, KPS score, blood routine, liver and kidney function, tumor indicators (CEA, CA-153, CA-125).

After treatment

  If a patient withdraws from study treatment, every effort should be made to obtain the latest survival status each year, which should continue for at least 5 years after enrollment, and a real effort must be made to determine the reason why the patient cannot be followed up or withdrawn from the trial according to the event table. If a patient stops study treatment or observation, the reason must be recorded and the patient who withdraws from the trial cannot be replaced.

Survival status was followed every 6 months.
Investigational drug
related drugs
Cohort A:

	Trastuzumab
	intravenous drip
	First dose 8mg/kg

Maintain 6 mg/kg
	Once every 3 weeks, D1
	3 weeks for 1 cycle

	Capecitabine
	oral administration
	1000 mg/m2
	Twice a day D1-D14
	3 weeks for 1 cycle

	Tamoxifen
	oral administration
	10mg
	Twice a day
	continuous medication

	Toremifen
	oral administration
	60mg
	Once a day
	continuous medication

	Letrozole
	oral administration
	2.5mg
	Once a day
	continuous medication

	Anastrozole
	oral administration
	1mg
	Once a day
	continuous medication

	Exemestane
	oral administration
	25mg
	Once a day
	continuous medication


Cohort B

	Trastuzumab
	intravenous drip
	First dose 8mg/kg

Maintain 6 mg/kg
	Once every 3 weeks, D1
	3 weeks for 1 cycle

	Tamoxifen
	oral administration
	10mg
	Twice a day
	continuous medication

	Toremifen
	oral administration
	60mg
	Once a day
	continuous medication

	Letrozole
	oral administration
	2.5mg
	Once a day
	continuous medication

	Anastrozole
	oral administration
	1mg
	Once a day
	continuous medication

	Exemestane
	oral administration
	25mg
	Once a day
	continuous medication


Dosing regimen
Cohort A:
Among them, the longest diameter of invasive cancer in subjects with hormone receptor negative (ER and PR expression <10%) is not more than 2cm, and the longest diameter of invasive cancer in subjects with hormone receptor positive (ER and/or PR expression ≥10%) is greater than 1cm and not more than 2cm. Trastuzumab combined with oral capecitabine was used as an adjunctive treatment. Subsequently, the decision to add 5 years of endocrine therapy is based on the hormone receptor status.
	Capecitabine
	oral administration
	1000 mg/m2
	Twice a day D1-D14
	3 weeks as 1 cycle

	Trastuzumab
	intravenous drip
	First dose 8mg/kg

Maintain 6 mg/kg
	Once every 3 weeks, D1
	3 weeks as 1 cycle

	Premenopausal

(Choose one of the two)
	Tamoxifen
	oral administration
	10mg
	Twice a day
	continuous medication

	
	Toremifen
	oral administration
	60mg
	Once a day
	continuous medication

	Postmenopausal

(Choose one of three)
	Letrozole
	oral administration
	2.5mg
	Once a day
	continuous medication

	
	Anastrozole
	oral administration
	1mg
	Once a day
	continuous medication

	
	Exemestane
	oral administration
	25mg
	Once a day
	continuous medication


Cohort B:

Early-stage breast cancer undergoes radical surgery, which has been confirmed by pathology to be hormone receptor positive, HER-2 positive, stage I, and invasive cancer with a maximum diameter of no more than 1cm. Trastuzumab combined with oral endocrine drugs is used as an adjuvant therapy
	Trastuzumab
	intravenous drip
	First dose 8mg/kg

Maintain 6 mg/kg
	Once every 3 weeks, D1
	3 weeks as 1 cycle

	Premenopausal

(Choose one of the two)
	Tamoxifen
	oral administration
	10mg
	Twice a day
	continuous medication

	
	Toremifen
	oral administration
	60mg
	Once a day
	continuous medication

	Postmenopausal

(Choose one of three)
	Letrozole
	oral administration
	2.5mg
	Once a day
	continuous medication

	
	Anastrozole
	oral administration
	1mg
	Once a day
	continuous medication

	
	Exemestane
	oral administration
	25mg
	Once a day
	continuous medication


Menopause criteria (meeting any of the following conditions): Previous bilateral ovary removal; Age ≥ 60; <60 years of age and amenorrhea for 12 months or more without chemotherapy, tamoxifen, toramifen, or ovarian suppression and FSH and ESTRADIOL in the postmenopausal range; If taking tamoxifen or torimifene and age <60 years, plasma follicle-stimulating hormone and estradiol levels are in the postmenopausal range.

Dose adjustment
   Dose reduction is allowed, and the drug should be reduced based on the most severe systemic toxic reaction. The reduction of drug dose due to hematological or non-hematological toxic reactions is permanent. According to the National Cancer Society's common terminology standards. (NCI CTC version 4.0; see Appendix A for details) Perform toxicity classification.
Hematological toxicity
  Dose reduction is allowed, and the drug should be reduced based on the most severe systemic toxic reaction. The reduction of drug dose due to hematological or non-hematological toxic reactions is permanent. Toxicity classification is performed according to the National Cancer Society's common terminology standard (NCI CTC AE version 4.0). The dose reduction due to hematological toxicity should be based on the lowest values of neutrophils and platelet counts after the previous cycle of chemotherapy, and the dose should be reduced by 25% if: (1) IV neutrophil decline persists for more than 3 days; (2) Third-degree or third-degree neutropenia accompanied by granulocytic fever; (3) Grade III or higher platelet decrease; (4) Other situations where the investigator believes it is necessary to lower the dose. If the above conditions still occur after the first reduction, the dose should be reduced by 25% again on the basis of the reduction. Only two dose adjustments can be made.
Non-hematological toxicity
  Dose reduction due to non-hematological toxicity will be performed according to  the table below
	toxic
	Graded
	Carbine (%)

	liver
	0-2
	100

	
	3
	50

	
	4
	Delayed medication a

	Myalgia or peripheral neuropathy
	0-1
	100

	
	2
	100

	
	3/4
	Delayed medication a

	Mucositis
	0-2
	100

	
	3
	50

	
	4
	Delayed medication a

	Symptomatic bradycardia
	Any
	Delayed medication a

	Other toxicities (except nausea, vomiting, and hair loss)
	0-2
	100

	
	3
	50

	
	4
	Delayed medication a


a Until non-hematological toxicities return to baseline (except hair loss, nausea, vomiting) or Grade 1 (See in patients with peripheral neuropathy of Grade 1 at baseline) Only then did the chemotherapy.
Capecitabine dose adjustment (Except for hand-foot syndrome, common 

toxic reaction classification criteria (CTCAE 4.0) are used.)

   First appearance:

   Grade 2: When occurring within 14 days of capecitabine treatment: The capecitabine treatment would be suspended until the adverse reaction was resolved to Grade 0-1 and continued treatment at the original dose of capecitabine during the course of treatment, and the capecitabine dose missed during the course of treatment was not replenished. When conditions permit, auxiliary measures could be taken to prevent adverse reactions. If the Grade 2 adverse reaction persists until the next course of treatment should be performed: Treatment would be delayed until the adverse reaction resolved to Grade 0-1 and then continued at the original dose. When conditions permit, auxiliary measures could be taken to prevent adverse reactions.

   Grade 3: When occurring within 14 days of capecitabine treatment: The capecitabine treatment would be suspended until the adverse reaction resolved to Grade 0-1 and continued treatment at 75% of the original capecitabine dose during the course of treatment, and the capecitabine dose missed during the course of treatment would not be replenished. When conditions permit, auxiliary measures could be taken to prevent adverse reactions. If the Grade 3 adverse reaction persists until the next course of treatment should be performed: The treatment would be delayed until the adverse reaction resolved to Grade 0-1. For patients with Grade 3 adverse reactions at any time during the course of treatment, when the adverse reactions had resolved to    Grade 0-1, the course would be continued at 75% of the original capecitabine dose. When conditions permit, auxiliary measures could be taken to prevent adverse reactions.

   Grade 4: Discontinue treatment unless the attending physician believes that it would be best for the patient to continue treatment with 50% of the original dose of capecitabine.

   The same adverse reaction reoccurs:

   Grade 2: When occurring within 14 days of capecitabine treatment: The capecitabine treatment would be suspended until the adverse reaction resolved to Grade 0-1 and continued treatment at 75% of the original capecitabine dose during the course of treatment, and the capecitabine dose missed during the course of treatment would not be  replenished. When conditions permit, auxiliary measures could be taken to prevent adverse reactions. If the Grade 2 adverse reaction persists until the next course of treatment should be performed: The treatment would be delayed until the adverse reaction resolved to Grade 0-1. For patients who experience a Grade 2 adverse reaction again at any time during the course of treatment, when the adverse reaction resolves to Grade 0-1, the course of treatment is continued at 75% of the original capecitabine dose. When conditions permit, auxiliary measures could be taken to prevent adverse reactions.

   Grade 3: When occurring within 14 days of capecitabine treatment: The capecitabine treatment would be suspended until the adverse reaction was resolved to Grade 0-1 and the treatment was continued at 50% of the original capecitabine dose during the course of treatment, and the capecitabine dose missed during the course of treatment was not replenished. When conditions permit, auxiliary measures could be taken to prevent adverse reactions. If the Grade 3 adverse reaction persists until the next course of treatment should be performed: The treatment was delayed until the adverse reaction resolved to Grade 0-1. For patients who experience a Grade 3 adverse reaction again at any time during the course of treatment, when the adverse reaction has resolved to Grade 0-1, the course of treatment will be continued at 50% of the original capecitabine dose. When conditions permit, auxiliary measures should be taken to prevent adverse reactions.

   Grade 4: Discontinuation of treatment.

   The third occurrence of the same adverse reaction:

   Grade 2: When occurring within 14 days of capecitabine treatment: Suspend capecitabine treatment until the adverse reaction resolves to Grade 0-1; Treatment would be continued at 50% of the original capecitabine dose during this course, and the capecitabine dose missed during the course was not replenished. When conditions permit, auxiliary measures could be taken to prevent adverse reactions. If a Grade 2 adverse reaction persists until the next capecitabine course should be performed: The treatment was delayed until the adverse reaction resolved to Grade 0-1. For patients with a third Grade 2 adverse reaction at any time during the course of treatment, the course of treatment would be continued at 50% of the original capecitabine dose when the adverse reaction resolved to Grade 0-1. When conditions permit, auxiliary measures can be taken to prevent adverse reactions.

   Grade 3: Discontinuation of treatment.

   The fourth occurrence of the same adverse reaction:

   Grade 2: Discontinuation of treatment.

Capecitabine can cause hand-foot syndrome. (Sluggish sensation on the 

palms and soles of the feet or erythema on the extremities caused by chemotherapy)

    It is a skin toxicity. The median time to onset of hand-foot syndrome was 79 days (ranging from 11 to 360 days) and was grade 1 to 3 in severity.

Level 1 is defined as the occurrence of any of the following: Numbness, dullness/abnormal sensation, tingling, erythema, and/or discomfort that does not affect normal activity in the hands and/or feet.

   Grade 2 hand-foot syndrome is defined as painful erythema and swelling of the hands and/or feet and/or discomfort that affects the patient's daily life.

   Grade 3 hand-foot syndrome is defined as wet desquamation, ulcers, blisters, or severe pain and/or severe discomfort that prevents the patient from working or performing daily activities.

   Capecitabine should be discontinued in the presence of Grade 2 or 3 hand-foot syndrome until normalization or reduction of severity to Grade 1. The dose of capecitabine should be reduced again after Grade 3 hand-foot syndrome (see above).

Postponing and stopping dosing

   If the patient had not recovered from the previous treatment toxicity at the start of the new cycle, chemotherapy may be postponed until at the latest 6 weeks after the last dose date of the previous cycle. Treatment should only be continued if ANC ≥ 1.5 x 109/L and platelet ≥ 75 x 109/L. In addition, non-hematological toxicities should return to baseline levels (except hair loss, nausea, vomiting) or Grade 1 before treatment is started again. (See in patients with Grade 1 peripheral neuropathy at baseline).

Allergic reaction

   Despite proper pre-treatment, an allergic reaction may occur, most likely within the first few minutes of the first infusion of trastuzumab. If the above reactions occur, immediate symptomatic treatment should be given according to local routine measures. When a CTC3/4 grade allergic reaction occurs, the medication should be discontinued. When an allergic reaction of CTC1/2 occurs. The decision to continue using the drug should be based on the tumor response and the medical judgment of the investigator.

Delayed recovery

   The trial treatment should be discontinued if the patient has not recovered from toxicity within a maximum of 6 weeks after the last dose of the previous treatment cycle.

Life-threatening toxicity

   Patients with a life-threatening Grade 4 non-hematological toxicity should be discontinued from study treatment. However, if these patients respond to treatment, it is at the discretion of the investigator whether to proceed with further treatment.
Concomitant treatment
Treatment of G3/4 degree granulation and granulation fever during the 

therapeutic process

   For patients who do not use G-CSF prophylactically, when G3/4-degree granulocytosis or granulocytosis fever occurs, they should actively use short-acting G-CSF and antibiotics according to relevant treatment standards.

Thrombocytopenia treatment during the therapeutic process

    Based on previous studies, the probability of Grade III or Grade III thrombocytopenia occurring with oral capecitabine is low (<1%), and prophylactic use of interleukin-11 or thrombopoietin therapy is not allowed. However, when the platelet decrease occurred, the researchers treated accordingly. All drugs used in combination should be recorded in the case report form in strict accordance with GCP.

Auxiliary radiation therapy

   Follow-up adjuvant radiotherapy and adjuvant endocrine therapy should be selected according to the current standards of the breast cancer diagnosis and treatment guidelines of the Chinese Anti-Cancer Association Breast Cancer Professional Committee in 2017. The techniques and principles of radiotherapy for all patients should be the same.
Treatment and reporting of adverse events
Adverse events

   An adverse event (AE) is an adverse medical event that occurs after a patient or clinical trial subject receives a drug, but is not necessarily causally related to treatment.

Adverse event reporting period

   Adverse events occurring between the start of the study and the last visit, whether or not related to study drug, should be filled in the case report form. In addition, any adverse event that occurs after the adverse event reporting period and is estimated by the investigator to be possibly related to the study drug should also be reported as an adverse event.

Serious adverse event (SAE)

   An adverse event is defined as a serious adverse event when it meets one or more of the following criteria:


Death;


Life-threatening events;


Resulting in hospitalization or prolonged hospitalization;


Permanent or severe disability;


Congenital malformations/defects, important medical events.

Routes for reporting serious adverse events

   For all serious adverse events, the trial must be stopped immediately and appropriate measures to protect the subject must be taken. The investigator must report the serious adverse event to the sponsor by telephone or fax within 24 hours. The investigator should follow up serious adverse events until resolution. All relevant medical documents should be recorded in the original documents, including laboratory test results reports (e.g.: X-ray examination, electrocardiogram, etc.)

Recording and reporting

   Investigators should explain to patients in detail and ask patients to truthfully reflect changes in their condition after medication. Doctors should avoid provocative questions. While observing the efficacy, closely observe adverse events, analyze the causes, make judgments, and track and record the incidence of adverse reactions.

   For adverse events that occur during the trial, the occurrence time, symptoms, degree, duration, treatment measures, and outcome should be recorded in the case report form, and the correlation with the trial drug should be evaluated. The investigator should record in detail, sign and date the adverse events. The severity of adverse events will be graded according to NCI CTC version 3.0. For each symptom, the highest grade of the adverse event since the last follow-up should be reported.

   Judgment of relationship between adverse events and trial drug: Judgment according to level 5: That is, definitely related, possibly related, possibly unrelated, unrelated, and unassessable. The first two were counted as adverse reactions, and the incidence of adverse reactions was calculated.

   Certainly related: the occurrence of reactions conforms to the reasonable time sequence after medication, and the reaction conforms to the known reaction type of the suspected drug; The reaction was improved after discontinuation, and the reaction reappeared after repeated administration.

   Possibly related: The occurrence of reactions conforms to the reasonable time sequence after medication, and the reaction conforms to the known reaction type of the suspected drug; The patient's clinical condition or other treatment may also cause this reaction.

  Possibly unrelated: The reaction does not conform to the reasonable time sequence after medication, and the reaction does not conform to the known reaction type of the suspected drug; The patient's clinical condition or other treatment may cause the reaction.

  Unrelated: The reaction does not conform to the reasonable time sequence after medication, and the reaction is in accordance with the known reaction type of the non-test drug; The patient's clinical state or other treatment may produce this reaction, the disease state improves or the other treatment is stopped, the reaction is eliminated, and the repeated use of other treatment methods may occur.

  Unassessable: The occurrence of the reaction is not clearly related to the time after administration, similar to the known reaction type of the drug, and other drugs used at the same time may also cause the same reaction.

Adverse event relationship to investigational drug

	
	Definitely relevant
	Very likely relevant
	May be relevant
	Suspicious
	Unrelated

	A reasonable time sequence with the trial drug
	+
	+
	+
	+
	-

	Known drug reaction types
	+
	+
	+
	-
	-

	The reaction is reduced or disappeared after discontinuation of the drug
	+
	+
	±
	±
	-

	Recurring reaction after re-dose
	+
	±
	±
	±
	-

	Can't be explained by the subject's disease
	+
	+
	-
	±
	-


Data processing
Investigator's data requirements

For all patients who have completed the informed consent form and are screened to enter the trial, any item in the case report form must be recorded carefully and in detail, without any blank or missing items (spaces without records underline);

All data in the case report form shall be checked with the subject's medical record data to ensure correctness;

The case report form is used as the original data, and any corrections can only be made with a line, and the modified data should be marked with the signature of the investigator and the date.

A copy of the test report is pasted at the place where the test report is pasted after the case report form;

For data that are significantly higher or beyond the clinical acceptance range, it must be verified and explained by the investigator as necessary;

Please refer to the case report form for instructions.

Monitor data requirements

During the trial, the monitor should regularly visit each trial center to check the informed consent of the subjects and the screening and inclusion status;

Confirm that all case report forms are filled in correctly and consistent with the original data;

All errors or omissions have been corrected or noted, signed and dated by the investigator;

Dose changes, treatment changes, concomitant medications, interoccurring diseases, etc. for each subject should be confirmed and recorded;

Verify that the withdrawal and loss to follow-up of the enrolled subjects are described in the case report form;

Confirm that all adverse events have been documented and serious adverse events have been reported and documented;

Check whether the investigational drugs are supplied, stored, distributed and taken back in accordance with relevant regulations, and make corresponding records;

CRFs must be completed for each enrolled case;

The CRF form was completed by the investigator, and the case report form must be completed for each enrolled case. After the completed CRF form is reviewed by the clinical monitor, the first copy is handed over to the data statistics unit for data entry and management, the second copy is submitted to the applicant unit for archiving, and the third copy is archived by the clinical pharmacology base of each center.

Traceability of data, completion and transfer of case report forms (CRFs)

   The most original record is the study medical record for proper preservation. The case report form was taken from the study medical record and was completed by the investigator and must be completed for each selected case. After the completed case report form is reviewed by the clinical monitor, the first copy is submitted to the data statistics unit for data entry and management. After the first copy is handed over, the contents of the case report form will not be modified.

Entry and modification of data

   The data entry and management shall be the responsibility of the data administrator of the statistical unit. A dedicated database is established by using IKov software for data entry and management. To ensure the accuracy of the data, two data administrators shall independently enter and verify the data.

   Questions on the case report form. The data manager will fill in the question answer form (DRQ) and send out questions to the investigator through the clinical monitor. The investigator should answer and return as soon as possible. The data manager will modify the data according to the investigator's answers, confirm and enter the data, and can send the DRQ again if necessary.

Locking of data

   After data review and confirmation of the correctness of the established database, the principal investigator, sponsor, statistical analysis personnel, and drug supervision and management personnel will lock the data. The locked data file cannot be modified. Problems found after data lock can be corrected in the statistical analysis program after confirmation.
Statistics analysis
  Professional statisticians are responsible for statistical analysis tasks and participate in the entire process from experimental design, implementation to analysis and summary. After the completion of the trial protocol and case report form, the statistical analysis plan shall be formulated, and necessary modifications shall be made during the trial process as required. The statistical analysis plan shall be completed before data lock, and the statistical analysis report shall be provided after the data analysis is completed.

The analysis of the data set

Full analysis set (FAS): Refers to the collection of qualified cases and drop-out cases, but does not include the drop-out cases.

Per-Protocol population (PP) data set: Refers to the collection of cases that meet the inclusion criteria and complete the treatment plan, i.e., cases that meet the trial plan, have good compliance, do not take prohibited drugs, and complete the CRF requirements.

Safety data set: receive at least one treatment and have actual data recorded in safety indicators. No data transfer is performed for the case.

statistics method

Description of statistics

1)
Whether it complies with normal distribution: If not, modify the statistics method or perform data transformation.

2)
With or without outliers: Conduct statistical and professional analysis to make decisions on trade-offs;

3)
With or without missing values: The last observation data was transferred when a primary efficacy index was not measured for individual subjects.

4)
Percentage of drop-out cases: It should not be greater than 10%, otherwise it should be analyzed and explained;

5)
Descriptive statistical analysis: Indicate the mean, standard error, maximum, minimum, confidence interval, rate, etc.

analysis method

1)
Measurement data: using t-test, paired t-test, rank sum test, paired rank sum test, etc.;

2)
Counting data: using Fisher's exact probability method, etc.; Rank sum test is used for the grade data.

3)
Analysis of efficacy indicators: The counting data were tested by CMH chi-square test or logistic regression. Analysis of variance or rank sum test is used for measurement data according to the characteristics of the data. Survival data were either Kaplan-meier method or Cox regression.

4)
FAS analysis and PP analysis: Both PP analysis and FAS analysis were performed for the main efficacy indicators.
statistical expression

1)
The report is mainly presented in tables, which are self-explanatory, that is, with a title, a note, and a number of examples.

2)
Generally, a two-sided test is used, and a P less than or equal to 0.05 will be considered to have statistical significance.

statistics software

The SAS software is used for analysis.

Statistic analysis content

The statistical analysis plan is written by statisticians, including data management, statistical methods, and analysis content. A statistical report is written based on the statistical results, including the statistical report of each test unit and the summary data, composed of multiple tables. and confirm and refine before formal statistical analysis. The main analysis contents include:

Case distribution: comparison of total dropout rates and dropout rates due to adverse events in the treatment group.

Comparability analysis: Comparison of demographic data and other basic value indicators.

Compliance analysis: To compare whether the patient took the study drug on time and in the prescribed amount, and did not use the drugs and foods prohibited in the protocol.

Effectiveness analysis: The main indicators and global indicators are analyzed using PP and FAS. Since this study is a single-center clinical trial, the impact of central effects on efficacy indicators should be considered in the analysis.

Safety analysis: First, according to the requirements of adverse reaction correlation, the adverse events and adverse reactions of the two groups were described in a list. (Including the number of adverse events, the number of cases of "normal to abnormal" before and after the test, and the conversion rate). Chi-square test was used to analyze the adverse reactions.
Quality control and assurance
   During the trial, regular monitoring visits will be made to the trial site to ensure the implementation of the trial protocol. The source data was reviewed to confirm the consistency of the data on the case report form.
Ethical norms
   The study process must be conducted in strict accordance with the requirements of SFDA Good Clinical Practice and Helsinki Declaration.

   Ethical Committee (IEC)

   Before the start of the clinical study, the trial protocol, informed consent form, and other information provided to the subjects must be reviewed and approved by the ethics committee of the group leader unit, and relevant approval documents must be provided to the reviewer.

   Informed Consent Form (ICF)

   The Investigator is responsible for providing oral and written comprehensive information about the purpose, process, potential risks, etc. of the study before each subject is enrolled in the study, and informs the subject of the right to decide whether to participate and to withdraw from the study at any time. The subject or his/her legal representative will read and understand the informed consent form and keep a copy of the signature page.
Test progress, data storage and summary report
Test progress

   May 2020-April 2028

   Enrollment time: May 2020 to April 2023

   Time of treatment: 12 months

   Follow-up time: 5 years

   Full time period: 8 years

   Statistical analysis and mid-term analysis:The interim analysis was performed 2 years after the last patient was enrolled.

Data saving

   The case report form should be signed and reviewed by the principal investigator. After the trial is completed, all case report forms, detailed information of typical cases, and clinical trial drug use records should be kept. The Investigator should keep all relevant original data of the subject, relevant imaging data of patients with CR or PR, original signed informed consent form, copy of CRF and drug dispensing records.

Summary report

   The statistical results of the data shall be confirmed by the research unit and used as the basis for writing the "Clinical Trial Summary Report," and one copy of the completed summary report shall be stamped by the research unit for archiving.
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