Statistical Analysis Plan (SAP)
Protocol Title
  An open-label, phase II study to evaluate the efficacy and safety of Trastuzumab in combination with Capecitabine in patients with HER-2 positive stage I breast cancer (IRIS-A)​
1. Study Background and Objectives
  This study is a single-arm, prospective clinical trial. The primary objective is to provide reliable estimates of the 5-year invasive disease-free survival (iDFS) rate in patients with stage I HER2-positive breast cancer. Data from the APT trial were used solely as a reference for sample size calculation; no formal statistical non-inferiority hypothesis testing is conducted in this study.

2. Study Design and Assumptions

- Study Type: Single-arm, historical reference design.
- Primary Endpoint: 5-year iDFS rate.
- Reference Benchmark: Based on the APT trial, a 5-year iDFS rate of 97% (corresponding to an expected 5-year event rate of 3%) was assumed for this study. This value was used exclusively for sample size estimation and does not serve as a null hypothesis for formal testing.
- Clinical Acceptability Criterion: A pre-specified clinical acceptability threshold was defined such that the lower bound of the 95% confidence interval (CI) for the 5-year iDFS rate should be no lower than 92%. If this lower bound exceeds 92%, the 5-year iDFS outcome of the regimen is considered clinically acceptable.

3. Sample Size Calculation

- Planned Sample Size: 178 patients.
- Calculation Basis: Based on the 5-year iDFS rate of 97% (event rate 3%) observed in the APT trial, with the clinical acceptability criterion set at a lower bound of 92% for the 5-year iDFS rate. At a one-sided significance level of α = 0.05, this sample size provides 90% power to ensure that when the true 5-year iDFS rate is no less than 97%, the lower bound of its 95% CI will exceed 92%.

4. Analysis Population Definition

- Primary Analysis Population: Modified intention-to-treat (mITT) population.
- Inclusion Criteria: All patients who received at least one dose of the study regimen.
- Safety Analysis: Also based on the mITT population.

5. Statistical Analysis Methods
  5.1 Primary Endpoint Analysis

- Estimation Method: The Kaplan-Meier method will be used to estimate the 5-year iDFS rate.
- Confidence Interval Calculation: The 95% CI for the 5-year iDFS rate will be calculated using Greenwood's formula with log-log transformation.
- Result Determination:
- The primary focus is on the lower bound of the 95% CI for the 5-year iDFS rate.
- If this lower bound exceeds 92%, the 5-year iDFS outcome of the regimen will be deemed clinically acceptable.
- This analysis is descriptive in nature and does not involve formal statistical hypothesis testing.
  5.2 Supplementary Efficacy Analysis

- Event Count Rule: At the time of final analysis, if 8 or fewer invasive disease events are observed, this will provide additional support for the efficacy of the regimen.
- Correlation Analysis: Univariate Cox proportional hazards regression models will be used to assess the correlation between survival outcomes and patient baseline characteristics.

  5.3 Safety Analysis

- Data Summary: Safety data will be summarized descriptively, including the frequency, severity, and relationship to treatment of adverse events.
  5.4 Statistical Software
All statistical analyses will be performed using the following software:

- SPSS (Version 19.0, SPSS Company)
- PASS (Version 11.0, NCSS)

6. Analysis Schedule and Interim Analysis

- Interim Analysis:
- Timing: Two years after the last patient is enrolled.
- Purpose: To conduct a futility analysis, assessing whether the trial should be terminated early due to an excessive number of events.
- Final Analysis:
- Timing: Five years after the last patient is enrolled.
- Purpose: To perform the primary endpoint analysis and confirm efficacy.
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7. Special Considerations
This SAP is developed in accordance with guidelines for statistical analysis reporting in single-arm clinical trials. All analyses will strictly follow the pre-specified plan to avoid bias from post-hoc data mining. Data from the APT trial serve solely as a reference for sample size calculation and do not participate in the formal statistical inference of the primary endpoint in this study.
