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[Abstract] Objective To explore the efficacy and safety of total neoadjuvant therapy (TNT) combined
with immunotherapy for locally advanced rectal cancer (LARC). Method Randomized controlled trials (RCTs)
on TNT combined with immunotherapy for LARC published from January 2015 to December 2025 were
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retrieved from PubMed, EMBASE, Cochrane Library, ClinicalTrials.gov, and China National Knowledge
Infrastructure (CNKI) databases. The quality of included studies was evaluated using the Cochrane Risk of Bias
tool, and Meta —analysis was performed using Review Manager 5.4.1 software. The primary outcome was
pathological complete response (pCR) rate, while other outcomes included clinical complete response (cCR) rate,
RO resection rate, sphincter —preservation rate, and incidence of grade 3 or above adverse events. Subgroup
analysis (according to radiotherapy regimens), sensitivity analysis (by leave—one—out method), and publication
bias analysis were also conducted. Result A total of 7 RCTs involving 979 patients were finally included, with
528 patients in the experimental group (TNT plus immune checkpoint inhibitors) and 451 patients in the control
group (TNT alone). Meta—analysis showed that the pCR rate (OR=2.27, 95%CI 1.67-3.08, P<0.000 01) and the
RO resection rate  (OR=2.66, 95%CI 1.42-4.97, P=0.002) in the experimental group were higher than those in
the control group. There were no statistically significant differences in the ¢CR rate (OR=1.90, 95%CI 0.81-
4.47, P=0.14), the sphincter—preservation rate (OR=1.49, 95%CI 0.75-2.98, P=0.26), or the incidence of grade
3 or above adverse events (OR=1.35, 95% CI 1.00-1.83, P=0.05) between the two groups. Subgroup and
sensitivity analyses identified no clear source of heterogeneity for the ¢cCR rate, and the study by Rahma et al. was
the main source of heterogeneity for the sphincter—preservation rate. Besides, both long—course (OR=1.69, 95%
CI 1.12-2.56, P=0.01) and short—course (OR=2.77, 95%CI 1.47-5.21, P=0.002) radiotherapy combined with
immune checkpoint inhibitors improved the pCR rate. Sensitivity analysis verified the stability of the combined
pCR rate result, and publication bias analysis showed no obvious publication bias. Conclusion TNT combined
with immune checkpoint inhibitors can improve the pCR rate and RO resection rate in patients with LARC
without increasing the risk of severe adverse events, demonstrating favorable safety. However, it has no
significant improvement in cCR rate and sphincter—preservation rate. The radiotherapy course does not affect
the pCR rate benefit of the combined regimen, and clinical selection can be flexibly made according to
patients” conditions.

[Key words] Rectal cancer; Total neoadjuvant therapy; Immune checkpoint inhibitors;  Meta—

analysis; Pathological complete response
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