Additional file 2: Statistical methods for network meta-analysis, direct meta-analysis, and single-arm analysis. 
2.8.1 Network Meta-Analysis of RCTs	
Data Synthesis: A frequentist framework was employed for its analytical adequacy given our network structure and to align with the conventional reporting of RR with confidence intervals in the clinical literature. All analyses were conducted using the netmeta package in R software (version 4.4.2).
Model Specification: For all dichotomous outcomes(including the primary endpoint of curative-intent response rate, the secondary endpoint of pCR rate, and the safety outcome of grade≥3 TRAEs), we employed a generalized linear model (GLM) framework with a logit link function within the network meta-analysis.
Assessment of Inconsistency and Heterogeneity: Due to the limited number of studies in the evidence network, formal quantitative tests for inconsistency (e.g., design-by-treatment interaction model) were not statistically robust. Therefore, the consistency of direct and indirect evidence was primarily evaluated by visually inspecting the agreement between their point estimates and 95% confidence intervals for all available comparisons. This qualitative approach, focusing on the degree of overlap between confidence intervals, is a recognized and conservative method for assessing consistency in sparse networks.
Heterogeneity was assessed quantitatively within the NMA framework. The extent of between-study heterogeneity was estimated using the between-study standard deviation (τ), which represents the estimated standard deviation of true treatment effects across studies. The magnitude of the between-study standard deviation (τ) was interpreted with reference to empirical guidelines for log-scale effect measures (e.g., log risk ratio): τ ≈ 0.1–0.2 suggests low-to-moderate heterogeneity; τ≈0.3–0.4 suggests moderate-to-high heterogeneity and warrants careful interpretation; τ> 0.5 indicates substantial heterogeneity, and the clinical interpretability of pooled estimates may be limited. Given the limited number of studies, the estimate of τ should be interpreted with due consideration of its precision and clinical context. The I² statistic was used to quantify the percentage of total variability attributable to heterogeneity rather than chance. A random-effects model, which incorporates this heterogeneity by allowing true effects to vary across studies, was applied for all analyses. 
Output Presentation: For each outcome, pairwise treatment effects are reported as RR (95% CI). Treatment hierarchies are presented using the surface under the cumulative ranking curve (SUCRA), where a higher SUCRA indicates a greater probability of being the most effective treatment for efficacy outcomes, and a greater probability of being the most toxic for safety outcomes. Rankings are shown separately for the curative-intent response rate, pCR rate, and grade≥3 TRAEs. Findings from the main and sensitivity analyses are tabulated or plotted together. Network plots visualize the available comparisons, with node size weighted by total patients and line thickness weighted by the number of studies contributing to each direct comparison.
2.8.2 Direct Meta-Analysis of RCTs
To provide a foundational assessment of comparative efficacy and safety, we performed pairwise meta-analyses of RCTs for two key contrasts: (1) SCRT+ICIs vs. SCRT alone, and (2) LCRT+ICIs vs. LCRT alone. For each contrast, pooled risk ratios (RRs) with 95% confidence intervals (CIs) were calculated.
To facilitate comparison with single-arm studies, we also calculated the pooled event rates (for the curative-intent response rate, pCR rate, and grade≥3 TRAEs) for the SCRT+ICIs and LCRT+ICIs strategies separately, using a random-effects generic inverse-variance model. Statistical heterogeneity was quantified using the I² statistic. A fixed-effect model was used when heterogeneity was low (I² ≤50%); otherwise, a random-effects model was applied. The robustness of the pooled estimates was assessed using leave-one-out sensitivity analysis. All direct meta-analyses were conducted using the meta package in R software (version 4.4.2).

2.9 Supplemental Meta Analysis of Single-Arm Studies 
Eligibility CIteria and Search Strategy: The search strategy used for RCT identification was adapted and expanded to include non-randomized, single-arm prospective studies. For the supplementary analysis of single-arm studies, the PICOS criteria were adapted from the primary RCT-based analysis. The population, intervention, and outcome definitions remained identical. The key adaptation was the inclusion of single-arm phase II studies (removing the requirement for a comparator arm). Retrospective studies, case series, and studies with overlapping populations were excluded.
Data Synthesis and Statistical Analysis: Data extraction and the approach for calculating pooled effect estimates were consistent with those described previously for the analysis of RCTs. 
Assessment of Robustness and Potential Biases in Single-Arm Studies: For each pooled event rate derived from single-arm studies (including the curative‑intent response rate, pCR rate, and incidence of grade≥3 TRAEs for both the SCRT+ICIs and LCRT+ICIs strategies), we performed a comprehensive set of diagnostic analyses to evaluate the robustness of the estimates and to explore potential biases. These analyses were conducted separately for each outcome and treatment strategy, and comprised: (1) Leave‑one‑out sensitivity analysis to assess the influence of individual studies on the pooled estimate; (2) Influence‑Heterogeneity plotting to visually examine how the removal of each study sequentially affects the pooled point estimate, aiding in the identification of influential studies; (3) Funnel plot construction to visually inspect for potential small‑study effects or publication bias。
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