Supplementary Table S1a. Patient flow and detailed reasons for exclusion before and after surgery, stratified by treatment group
	Step
	NACT (n = 300)
	NAIC (n = 190)
	Total (n = 490)

	Initiated neoadjuvant therapy
	300
	190
	490

	Did not proceed to surgery, n (%)
	129 (43.0)
	70 (36.8)
	199 (40.6)

	SD/PD, unresectable
	80 (26.7)
	42 (22.1)
	122 (24.9)

	SD/PR, received definitive radiotherapy
	25 (8.3)
	15 (7.9)
	40 (8.2)

	Declined surgery despite response
	12 (4.0)
	7 (3.7)
	19 (3.9)

	Severe adverse events, intolerant to surgery
	8 (2.7)
	4 (2.1)
	12 (2.4)

	Surgery performed at other centers
	4 (1.3)
	2 (1.1)
	6 (1.2)

	Proceeded to surgery, n (%)
	171 (57.0)
	120 (63.2)
	291 (59.4)

	Excluded after surgery, n
	20
	25
	45

	Non-radical resection
	5
	6
	11

	Incomplete therapeutic/follow-up information
	11
	14
	25

	Transferred to another hospital
	1
	2
	3

	Additional targeted therapy
	1
	0
	1

	Interventional embolization
	1
	2
	3

	Non-standard Querleu-Morrow type surgery
	1
	1
	2

	Final analysis population, n
	151
	95
	246


Footnote: SD, stable disease; PD, progressive disease; PR, partial response; R0, no residual tumour.

Supplementary Table S1b. Baseline characteristics of the full unweighted 490-patient cohort, demonstrating the structural imbalance in the calendar year of treatment. 
	Characteristic
	NACT (n = 300)
	NAIC (n = 190)
	P
	SMD

	Age, median (IQR), years
	51 (44–57)
	51 (44–58)
	0.88
	0.02

	BMI, median (IQR), kg/m²
	24.0 (22.0–26.3)
	23.9 (22.2–26.4)
	0.92
	0.01

	ECOG performance status, n (%)
	
	
	0.7
	0.04

	0
	285 (95.0)
	179 (94.2)
	
	

	1
	15 (5.0)
	11 (5.8)
	
	

	Histological subtype, n (%)
	
	
	0.78
	0.07

	Squamous carcinoma
	250 (83.3)
	162 (85.3)
	
	

	Adenocarcinoma
	38 (12.7)
	20 (10.5)
	
	

	Adenosquamous carcinoma
	5 (1.7)
	3 (1.6)
	
	

	Other
	7 (2.3)
	5 (2.6)
	
	

	Primary tumour size, n (%)
	
	
	0.49
	0.06

	4 ≤ x < 5 cm
	172 (57.3)
	115 (60.5)
	
	

	≥ 5 cm
	128 (42.7)
	75 (39.5)
	
	

	FIGO 2018 stage, n (%)
	
	
	0.42
	0.1

	IB3
	120 (40.0)
	68 (35.8)
	
	

	IIA2
	80 (26.7)
	58 (30.5)
	
	

	IIIC1
	100 (33.3)
	64 (33.7)
	
	

	Treating center, n (%)
	
	
	0.31
	0.09

	Center 1
	275 (91.7)
	168 (88.4)
	
	

	Center 2
	25 (8.3)
	22 (11.6)
	
	

	Treatment year, n (%)
	
	
	<0.001
	1

	2018–2020
	150 (50.0)
	0 (0)
	
	

	2021–2025
	150 (50.0)
	190 (100)
	
	


Footnote: SMD, standardized mean difference. Treatment year is a structurally imbalanced variable because immune checkpoint inhibitors became available at the participating centres only in 2021; it was therefore not included in the propensity-score model (see Methods and Limitations).


Supplementary Table S2. Multivariate logistic regression model used for the generation of propensity scores.
	Term
	OR (95% CI)
	P

	Age
	0.99 (0.95-1.02)
	0.423

	BMI
	1.01 (0.91-1.11)
	0.908

	ECOG >=1
	1.51 (0.35-6.51)
	0.578

	Pathology non-SCC
	0.62 (0.23-1.66)
	0.344

	Tumor Size >=5 cm
	0.64 (0.34-1.23)
	0.185

	FIGO stage IIA2
	11.01 (4.69-25.80)
	<0.001

	FIGO stage IIIC1
	6.76 (3.08-14.87)
	<0.001

	Center 1
	13.11 (3.28-52.45)
	<0.001





Supplementary Table S3. The distribution of NACT and NAIC utilization across participating centers stratified by calendar year (2018–2025), illustrating the timeline of immunotherapy integration.
	Year
	Center 1 
	Center 2
	Total 

	
	NACT
	NAIC
	NACT
	NAIC
	NACT
	NAIC

	2018
	22
	0
	0
	0
	22
	0

	2019
	15
	0
	0
	0
	15
	0

	2020
	33
	0
	0
	0
	33
	0

	2021
	41
	0
	0
	1
	41
	1

	2022
	19
	1
	0
	0
	19
	1

	2023
	14
	15
	3
	1
	17
	16

	2024
	2
	30
	1
	1
	3
	31

	2025
	1
	31
	0
	15
	1
	46

	Total
	147
	77
	4
	18
	151
	95




Supplementary Table S4. Details of surgical radicality evaluated by the Querleu–Morrow classification and lymph node yield.
	Variable
	NACT (n = 151)
	NAIC (n = 95)
	P

	Querleu–Morrow type, n (%)
	
	
	0.47

	C1 (nerve preservation)
	91 (60.3)
	62 (65.3)
	

	C2 (without hypogastric nerve preservation)
	60 (39.7)
	33 (34.7)
	

	Pelvic lymph nodes retrieved, median (IQR)
	22 (18–28)
	23 (19–29)
	0.52

	Para-aortic lymph nodes retrieved, median (IQR)
	6 (4–9)
	7 (4–10)
	0.31





Supplementary Table S5. Incidence of specific intraoperative and postoperative surgical complications.
	Complication, n (%)
	NACT (n = 151)
	NAIC (n = 95)
	Crude P

	Bladder injury
	1 (0.7)
	1 (1.1)
	1

	Ureteral injury
	2 (1.3)
	2 (2.1)
	0.64

	Bowel injury
	0 (0)
	1 (1.1)
	0.39

	Vascular injury
	2 (1.3)
	2 (2.1)
	0.64

	Blood transfusion
	11 (7.3)
	14 (14.7)
	0.064

	Conversion to laparotomy
	3 (2.0)
	4 (4.2)
	0.44

	Postoperative urinary dysfunction
	18 (11.9)
	14 (14.7)
	0.52

	Urinary fistula or ureteral stenosis
	2 (1.3)
	2 (2.1)
	0.64

	Reoperation
	1 (0.7)
	2 (2.1)
	0.56

	Readmission
	5 (3.3)
	6 (6.3)
	0.34




Table S6. Sensitivity analyses of the RMST difference (NAIC minus NACT)
	Specification
	Outcome
	Unadjusted, months (95% CI)
	P
	PSM
	P
	IPTW
	P

	τ = 12 months
	PFS
	+0.12 (−0.28 to 0.52)
	0.556
	+0.10 (−0.41 to 0.61)
	0.7
	−0.15 (−1.02 to 0.70)
	0.728

	
	OS
	+0.03 (−0.04 to 0.10)
	0.401
	+0.04 (−0.05 to 0.13)
	0.385
	+0.04 (0.00 to 0.14)
	0.442

	τ = 18 months
	PFS
	+0.21 (−0.32 to 0.74)
	0.436
	+0.17 (−0.52 to 0.86)
	0.629
	−0.24 (−1.63 to 1.08)
	0.719

	
	OS
	+0.08 (−0.06 to 0.22)
	0.262
	+0.10 (−0.11 to 0.31)
	0.352
	+0.11 (0.00 to 0.36)
	0.361

	τ = 24 months (primary)
	PFS
	+0.30 (−0.55 to 1.15)
	0.489
	+0.24 (−0.89 to 1.37)
	0.678
	−0.36 (−2.41 to 1.62)
	0.732

	
	OS
	+0.17 (−0.06 to 0.40)
	0.155
	+0.21 (−0.20 to 0.61)
	0.313
	+0.24 (0.00 to 0.76)
	0.337

	No administrative censoring (full follow-up), Firth Cox HR
	PFS
	0.81 (0.31–2.06)
	0.651
	0.69 (0.19–2.38)
	0.559
	1.15 (0.45–2.93)
	0.762

	
	OS
	0.29 (0.01–2.41)
	0.318
	0.33 (0.02–3.66)
	0.402
	0.28 (0.01–2.58)
	0.291




Supplementary Table S7. Anatomical patterns of recurrence among patients who experienced disease relapse, comparing standard chemotherapy versus immunochemotherapy.
	Recurrence site
	NACT (n = 23)
	NAIC (n = 5)
	P

	Vaginal cuff / local
	8 (34.8)
	2 (40.0)
	1

	Pelvic
	9 (39.1)
	2 (40.0)
	1

	Nodal
	8 (34.8)
	2 (40.0)
	1

	Pelvic nodal
	5 (21.7)
	1 (20.0)
	1

	 Para-aortic nodal
	3 (13.0)
	1 (20.0)
	0.56

	Distant
	4 (17.4)
	1 (20.0)
	1

	Lung
	2 (8.7)
	0 (0)
	1

	 Liver
	1 (4.3)
	1 (20.0)
	0.35

	Bone
	1 (4.3)
	0 (0)
	1



Supplementary Table S8.  Forest plot data and subgroup analyses evaluating pCR. 
	Subgroup
	Level
	N
	NACT n/N
	NAIC n/N
	OR (95% CI)
	P

	FIGO stage
	IB3
	101
	5/87
	4/14
	6.43 (1.52-26.63)
	0.013

	
	IIA2
	63
	4/25
	8/38
	1.33 (0.39-5.14)
	0.656

	
	IIIC1
	82
	1/39
	10/43
	8.04 (1.74-77.33)
	0.005

	Histology
	SCC
	206
	7/125
	19/81
	5.17 (2.06-12.96)
	<0.001

	
	non-SCC
	40
	3/26
	3/14
	2.04 (0.38-11.16)
	0.395

	Age
	<50y
	111
	2/68
	10/43
	8.34 (2.25-45.13)
	0.001

	
	>=50y
	135
	8/83
	12/52
	2.81 (1.06-7.44)
	0.037

	Tumor size
	4 to <5 cm
	145
	5/86
	14/59
	5.04 (1.70-14.90)
	0.003

	
	>=5 cm
	101
	5/65
	8/36
	3.43 (1.03-11.43)
	0.045

	Neoadjuvant cycles
	<=2
	177
	6/118
	18/59
	8.20 (3.04-22.07)
	<0.001

	
	>=3
	69
	4/33
	4/36
	0.91 (0.22-3.82)
	0.892

	Center
	Center 1
	224
	10/147
	16/77
	3.59 (1.54-8.37)
	0.003

	
	Center 2
	22
	0/4
	6/18
	4.68 (0.39-656.73)
	0.252




Supplementary Table S9. Forest plot data and subgroup analyses evaluating MPR
	Subgroup
	Level
	N
	NACT n/N
	NAIC n/N
	OR (95% CI)
	P

	FIGO stage

	IB3
	101
	7/87
	2/14
	2.15 (0.37-9.26)
	0.358

	
	IIA2
	63
	3/25
	13/38
	3.40 (1.00-14.55)
	0.050

	
	IIIC1
	82
	1/39
	8/43
	6.15 (1.29-59.81)
	0.021

	Histology
	SCC
	206
	10/125
	19/81
	3.52 (1.54-8.05)
	0.003

	
	non-SCC
	40
	1/26
	4/14
	7.29 (1.17-79.45)
	0.033

	Age
	<50y
	111
	5/68
	12/43
	4.88 (1.58-15.08)
	0.006

	
	>=50y
	135
	6/83
	11/52
	3.44 (1.19-9.98)
	0.023

	Tumor size
	4 to <5 cm
	145
	8/86
	14/59
	3.03 (1.18-7.79)
	0.021

	
	>=5 cm
	101
	3/65
	9/36
	6.17 (1.80-26.29)
	0.003

	Neoadjuvant cycles
	<=2
	177
	9/118
	10/59
	2.47 (0.94-6.47)
	0.065

	
	>=3
	69
	2/33
	13/36
	7.24 (1.94-39.57)
	0.002

	Center
	Center 1
	224
	10/147
	17/77
	3.88 (1.68-8.97)
	0.002

	
	Center 2
	22
	1/4
	6/18
	1.21 (0.16-14.49)
	0.858





Supplementary Table S10. Forest plot data and subgroup analyses evaluating OPR
	Subgroup
	Level
	N
	NACT n/N
	NAIC n/N
	OR (95% CI)
	P

	FIGO 2018 stage
	IB3
	101
	12/87
	6/14
	4.69 (1.38-15.90)
	0.013

	
	IIA2
	63
	7/25
	21/38
	3.18 (1.08-9.37)
	0.036

	
	IIIC1
	82
	2/39
	18/43
	10.88 (3.08-57.98)
	<0.001

	Histology
	SCC
	206
	17/125
	38/81
	5.61 (2.87-11.00)
	<0.001

	
	non-SCC
	40
	4/26
	7/14
	5.00 (1.24-22.65)
	0.024

	Age
	<50y
	111
	7/68
	22/43
	9.13 (3.41-24.43)
	<0.001

	
	>=50y
	135
	14/83
	23/52
	3.91 (1.77-8.64)
	<0.001

	Tumor size
	4 to <5 cm
	145
	13/86
	28/59
	5.07 (2.32-11.07)
	<0.001

	
	>=5 cm
	101
	8/65
	17/36
	6.37 (2.37-17.12)
	<0.001

	Neoadjuvant cycles
	<=2
	177
	15/118
	28/59
	6.20 (2.95-13.06)
	<0.001

	
	>=3
	69
	6/33
	17/36
	4.03 (1.34-12.10)
	0.013

	Center
	Center 1
	224
	20/147
	33/77
	4.76 (2.48-9.15)
	<0.001

	
	Center 2
	22
	1/4
	12/18
	4.49 (0.59-54.09)
	0.149





Supplementary Table S11. Summary of all interaction tests across response outcomes (pCR, MPR, OPR) adjusted by the Benjamini-Hochberg procedure to control the false discovery rate.
	Outcome
	Subgroup
	P for interaction
	P (BH-adjusted)

	pCR

	FIGO 2018 stage
	0.146
	0.662

	
	Histology
	0.372
	0.680

	
	Age
	0.158
	0.662

	
	Tumor size
	0.641
	0.791

	
	Neoadjuvant cycles
	0.017
	0.299

	
	Center
	0.329
	0.680

	MPR
	FIGO 2018 stage
	0.497
	0.730

	
	Histology
	0.378
	0.680

	
	Age
	0.659
	0.791

	
	Tumor size
	0.328
	0.680

	
	Neoadjuvant cycles
	0.158
	0.662

	
	Center
	0.497
	0.730

	OPR
	FIGO 2018 stage
	0.285
	0.680

	
	Histology
	0.980
	0.980

	
	Age
	0.184
	0.662

	
	Tumor size
	0.721
	0.812

	
	Neoadjuvant cycles
	0.527
	0.730

	
	Center
	0.858
	0.908





Supplementary Table S12. Calendar-time sensitivity analyses (contemporaneous cohort, negative controls, and time-adjusted multivariable models) to address temporal biases related to the recent introduction of NAIC.
	[bookmark: _GoBack]Analysis
	Outcome
	OR (95% CI)
	P

	Contemporaneous cohort 

	pCR
	4.64 (1.79–14.46)
	0.003

	
	MPR
	2.79 (1.21–7.05)
	0.03

	
	OPR 
	3.67 (1.53-8.80)
	0.004

	Negative control (within NACT: late vs early era)
	pCR
	1.20 (0.30-4.90)
	0.795

	
	MPR
	2.50 (0.72-8.70)
	0.150

	
	OPR 
	1.88 (0.72-4.96)
	0.199

	Multivariable model adjusted for calendar year

	pCR
	3.40 (0.80-14.48)
	0.099

	
	MPR
	0.94 (0.24-3.71)
	0.925

	
	OPR 
	2.05 (0.69-6.11)
	0.196





Supplementary Table S13. Calculated E-values for point estimates and lower confidence interval limits to quantify the minimum strength of unmeasured confounding required to nullify the observed treatment effects.
	Outcome
	Cohort
	OR (95% CI)
	E-value (point)
	E-value (CI limit)

	pCR
	Crude
	4.25 (1.91-9.45)
	3.54
	2.11

	
	PSM
	3.18 (1.19-8.48)
	2.96
	1.41

	
	IPTW
	3.60 (1.44-8.99)
	3.20
	1.69

	MPR
	Crude
	4.07 (1.88-8.80)
	3.45
	2.08

	
	PSM
	3.88 (1.39-10.79)
	3.35
	1.64

	
	IPTW
	1.86 (0.64-5.43)
	2.07
	1.00

	OPR
	Crude
	5.57 (3.02-10.28)
	4.15
	2.87

	
	PSM
	4.61 (2.11-10.07)
	3.71
	2.26

	
	IPTW
	3.00 (1.33-6.78)
	2.86
	1.57



