Additional file 6: Table S1. Characteristics of Single-Arm Studies Included in the Supplemental Analysis.
 
	Study 
	Study design
	Year
	Treatment 
	Type of ICIs
	Number of patients（ITT）
	pMMR Status 
(%)
	Women 
(%)
	Median*/mean# age
	AV ≤5 cm 
(%)
	cT3-4 
(%)
	cN2 
(%)
	EMVI+ 
(%)
	MRF+ 
(%)
	cCR  followed by WW(n/ITT, %)
	pCR 
(n/ITT, %)
	R0 resection rate
(n/surgical population,%)
	Sphincter preservation rate
(n/surgical population,%)
	Grade≥3 TRAE
(%)

	Averectal
	Phase II SA
	2025
	SCRT → (FOLFOX+Avelumab)×6 
→ S
	anti-PDL1
	40
	100
	35
	58.5*
	12.5
	90
	72.5
	NA
	NA
	NA
	37.5
	100
	NA
	NA 

	Hou Z
	Phase II SA
	2025
	LCRT/Cape  → Sintilimab×3 →S 
	anti-PD1
	20
	100
	20
	56.5*
	60
	90
	NA (N+ 70%)
	65.4
	15.4
	NA
	35
	94.7
	89.5
	10

	PANFORTE
	Phase II SA
	2025
	（FOLFOXIRI +serplulimab）×4 → LCRT/Cape + serplulimab*2 → （FOLFOXIRI +serplulimab）→ ×4→ WW/S 
	anti-PD1
	22
	100
	50
	50*
	100
	NA
	NA
	NA
	NA
	50.0
	40.9
	NA
	95
	14a

	TORCH
	Phase II RCT
	2024
	Exp A：SCRT → (CAPOX+Toripalimab)×6 → WW/S
	anti-PD1
	arm A：62
	100
	32.3
	55*
	79
	98.4
	43.5
	22.6
	27.4
	24.2
	32.3
	100
	72.5
	45.2

	
	
	
	Exp B：(CAPOX+Toripalimab)×2 → SCRT → (CAPOX+Toripalimab)×4 → WW/S
	
	arm B：59
	100
	32.2
	56*
	81.4
	[bookmark: _GoBack]96.6
	52.5
	28.8
	39
	25.4
	25.4
	96.9
	82.4
	42.4

	NECTAR
	Phase II SA
	2024
	LCRT/Cape + Tislelizumab×3 → S
	anti-PD1
	50
	98
	36
	62*
	NA (median: 5.4 cm)
	92
	26
	24
	80
	NA
	40
	100
	89.1
	4

	Liu X
	Phase II SA
	2024
	LCRT/Cape →(CAPOX +sintilimab)×6 →WW/S  
	anti-PD1
	35
	100
	32.4
	59*
	NA
	NA
	NA
	NA
	NA
	34.3
	17.1
	87
	NA
	70.8

	PRECAM
	Phase II SA
	2024
	SCRT →CAPEOX×2 + Envafolimab×6 → S
	anti-PDL1
	32
	100
	28.1
	NA
	40.6
	NA
	18.8
	34.4
	NA
	NA
	62.5
	100
	96.9
	6.3

	PKUCH 04
	Phase II SA
	2024
	(CAPOX +Camrelizumab)×3 → LCRT/Cape → CAPOX*2 → WW/S
	anti-PD1
	25
	100
	24
	58*
	NA(median:5.3cm)
	NA
	76
	70
	56
	16.0
	28
	100
	66.7
	36

	Feng L
	Phase II SA
	2024
	SCRT → (CAPOX + Cadonilimab)×4 → WW/S  → CAPOX×2
	anti-PD1/CTLA4
	22
	100
	NA
	56*
	NA
	NA
	NA
	NA
	NA
	13.6
	9.1
	100
	NA
	4.5

	ESTIMATE
	Phase II SA
	2024
	(mFOLFOX6+ Envafolimab）×2 , → LCRT/Cape +Envafolimab×3 →(mFOLFOX6+ Envafolimab）×2 →WW/S 
	anti-PDL1
	28
	100
	39.3
	57*
	64.3
	96.4
	46.4
	35.7
	32.1
	25.0
	38.1
	NA
	NA
	7.1

	BFH-NCRTPD
	Phase II SA
	2023
	LCRT/Cape  + Tislelizumab×3 →S 
	anti-PD1
	26
	100
	46
	60.5# 
	46.2
	84.6
	19.2
	35.7
	32.1
	NA
	50
	100
	88.5
	3.8

	DUREC
	Phase II SA
	2023
	(FOLFOX+Durvalumab)×6 → 
LCRT/Cape + Durvalumab → 
Durvalumab → S
	anti-PDL1
	61
	100
	30
	61.3*
	NA
	100
	53
	60
	NA
	NA
	36
	NA
	NA
	13

	PANDORA
	Phase II SA
	2023
	LCRT/Cape → Durvalumab×3 → S
	anti-PDL1
	55
	95.8
	28
	64*
	NA (median: 5.0 cm)
	92.7
	NA (N+79.6%)
	17.7
	46.5
	NA
	34.5
	98.1
	NA
	7.3

	R-IMMUNE
	Phase II SA
	2023
	LCRT/5-Fu + Atezolizumab×1 → 
Atezolizumab×3 → S
	anti-PDL1
	39
	88
	44
	63*
	NA
	NA
	NA
	NA
	NA
	NA
	25.6
	NA
	NA
	48

	NSABP FR-2
	Phase II SA
	2022
	CRT → durvalumab×4 → S
	anti-PDL1
	45
	100
	NA 
	NA 
	NA 
	NA 
	NA 
	NA 
	NA 
	NA
	22.2
	81
	71.4
	NA 

	VOLTAGE
	Phase II SA
	2022
	LCRT/Cape → Nivolumab×5 → S
	anti-PD1
	39
	100
	33
	61*
	NA (Median: 7 cm）
	100
	NA (N1–2: 23% (9/39) MSS, 33% (2/6) MSI-H)
	NA
	NA
	NA
	28.2
	100
	87
	NA 

	AVANA 
	Phase II SA
	2021
	LCRT/Cape + Avelumab×3 → 
Avelumab×3 → S
	anti-PDL1
	101
	97.4
	38.6
	63*
	NA
	100
	NA (N+93%%)
	NA
	NA
	NA
	21.8
	NA
	NA
	12

	Lin Z
	Phase II SA
	2021
	SCRT → (CAPOX +Camrelizumab)×2 → S
	anti-PD1
	30
	93.3
	43.3
	57*
	50
	100
	33.3
	40
	NA
	NA
	43.3
	100
	88.9
	26.7

	Abbreviations:RCT: Randomized Clinical Trial; Exp: Experimental group; Con: Control group; AV: distance to anorectal verge
; ITT: Intent-to-Treat Population; ICIs, immune checkpoint inhibitors;  PD-1, programmed death-1; PD-L1, programmed death-ligand 1;  CTLA-4, cytotoxic T lymphocyte antigen-4; pMMR, proficient mismatch repair; cT, clinical T; cN, clinical N; EMVI, extramural vascular invasion; MRF, mesorectal fascia; cCR, clinical complete response; WW, Watch-and-Wait; pCR, pathological complete response; SCRT, short-course radiotherapy; LCRT, long-course radiotherapy; CAPOX, capecitabine + oxaliplatin; Cape, capecitabine; FOLFOX, 5-fluorouracil + leucovorin + oxaliplatin; 5-Fu, 5-fluorouracil; WW, wait and watch; S, surgery (total mesorectal excision)

	a: Only grade≥3 neutropenia is extracted as the most common TRAE from the source document. Comprehensive grade≥3 TRAE data were not explicitly provided in the article, preventing full extraction.



