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Appendix Methods
Search Strategy
We systematically employed computerized methods to search PubMed, Embase, Cochrane Library, and Web of Science for articles relevant to "immune checkpoint inhibitors", "esophageal squamous cell carcinoma" and "clinical trial". The search covered the period from the establishment of databases until September 2023. Additionally, we conducted a retrospective analysis of conference abstracts from pivotal oncology associations, specifically the American Society of Clinical Oncology (ASCO), the European Society of Medical Oncology (ESMO), and the American Association for Cancer Research (AACR). 
Inclusion and Exclusion Criteria
Included studies must meet the following inclusion criteria: (1)Population: Patients with histologically or cytologically confirmed unresectable advanced, recurrent, or metastatic esophageal squamous cell carcinoma (ESCC). (2)Intervention: The experimental group should receive immune checkpoint inhibitors (ICIs) in combination with chemotherapy, while the control group receives chemotherapy alone. (3)Outcomes: The studies must include at least overall survival (OS) and progression-free survival (PFS) as efficacy indicators. (4)Study Type: Phase III randomized controlled trials.
Exclusion criteria were as follows: (1)Duplicate publications. (2)Clinical trials that do not pertain to first-line treatment. (3)Incomplete or inaccessible literature, including ongoing trials or those with incomplete data.
Literature screening, data extraction and quality assessment
Two authors independently conducted literature screening, data extraction, and quality assessment. The primary information extracted includes the study names, intervention strategies, sample size, characteristics of enrolled patients, OS, PFS, and treatment-related adverse events(TrAEs). The Cochrane Risk of Bias 2.0 (RoB2.0) tool was used to categorize the overall bias risk of the included literature as low risk, with some concerns, or high risk.

Table
Table A1 Treatment regimen and dosage administration
	Number
	Treatment regimen and dosage administration

	1
	Cisplatin 75mg/m2 q3w + Paclitaxel 175mg/m2 q3w or Fluorouracil 800mg/m2 d1-d5 q3w, ivgtt

	2
	Camrelizumab 200mg q3w + Cisplatin 75mg/m2 q3w + Paclitaxel 175mg/m2 q3w, ivgtt

	3
	Nivolumab 240mg q2w + Cisplatin 80mg/m2 q4w + Fluorouracil 800mg/m2 d1-d5 q4w, ivgtt

	4
	Pembrolizumab 200mg q3w + Cisplatin 80mg/m2 q3w + Fluorouracil 800mg/m2 d1-d5 q3w, ivgtt

	5
	Serplulimab 3mg/kg q2w + Cisplatin 50mg/m2 q2w + Fluorouracil 1 200mg/m2 d1-d2 q2w, ivgtt

	6
	Sintilimab 200mg q3w + Cisplatin 75mg/m2 q3w + Paclitaxel 175mg/m2 q3w or Fluorouracil 800mg/m2 d1-d5 q3w, ivgtt

	7
	Tislelizumab 200mg q3w + Cisplatin 75mg/m2 q3w + Paclitaxel 175mg/m2 q3w, ivgtt

	8
	Toripalimab 240mg q3w + Cisplatin 75mg/m2 q3w + Paclitaxel 175mg/m2 q3w, ivgtt


q2w: 2 weeks using a; q3w: 3 weeks using a; q4w: 4 weeks using a; ivgtt: intravenously guttae

Table A2 Remaining parameters of partitioned survival model
	Variable
	Baseline value
	Range
	Distribution
	Reference

	
	
	Minimum
	Maximum
	
	

	Risk of ≥ Grade 3 TrAEs
	
	
	
	
	

	Camrelizumab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.174 
	0.140 
	0.209 
	Beta
	[1]

	Neutropenia or Neutrophil Count Decreased
	0.399 
	0.319 
	0.479 
	Beta
	[1]

	Leukopenia or White Blood Cell Count Decreased
	0.242 
	0.193 
	0.290 
	Beta
	[1]

	Nivolumab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.097 
	0.077 
	0.116 
	Beta
	[2]

	Leukopenia or White Blood Cell Count Decreased
	0.081 
	0.065 
	0.097 
	Beta
	[2]

	Stomatitis
	0.065 
	0.052 
	0.077 
	Beta
	[2]

	Pembrolizumab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.124 
	0.099 
	0.149 
	Beta
	[3]

	Neutropenia or Neutrophil Count Decreased
	0.370 
	0.296 
	0.444 
	Beta
	[3]

	Leukopenia or White Blood Cell Count Decreased
	0.103 
	0.082 
	0.123 
	Beta
	[3]

	Nausea
	0.070 
	0.056 
	0.084 
	Beta
	[3]

	Fatigue or Asthenia
	0.095 
	0.076 
	0.114 
	Beta
	[3]

	Vomiting
	0.062 
	0.050 
	0.075 
	Beta
	[3]

	Stomatitis
	0.057 
	0.045 
	0.068 
	Beta
	[3]

	Hyponatraemia
	0.054 
	0.043 
	0.065 
	Beta
	[3]

	Serplulimab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.175 
	0.140 
	0.210 
	Beta
	[4]

	Neutropenia or Neutrophil Count Decreased
	0.186 
	0.149 
	0.223 
	Beta
	[4]

	Leukopenia or White Blood Cell Count Decreased
	0.113 
	0.090 
	0.135 
	Beta
	[4]

	Sintilimab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.125 
	0.100 
	0.150 
	Beta
	[5]

	Neutropenia or Neutrophil Count Decreased
	0.300 
	0.240 
	0.360 
	Beta
	[5]

	Leukopenia or White Blood Cell Count Decreased
	0.174 
	0.139 
	0.209 
	Beta
	[5]

	Tislelizumab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.145 
	0.116 
	0.174 
	Beta
	[6]

	Neutropenia or Neutrophil Count Decreased
	0.377 
	0.301 
	0.452 
	Beta
	[6]

	Leukopenia or White Blood Cell Count Decreased
	0.133 
	0.106 
	0.159 
	Beta
	[6]

	Fatigue or Asthenia
	0.052 
	0.042 
	0.063 
	Beta
	[6]

	Hypokalaemia
	0.056 
	0.044 
	0.067 
	Beta
	[6]

	Hyponatraemia
	0.068 
	0.054 
	0.081 
	Beta
	[6]

	Toripalimab plus Chemotherapy
	
	
	
	
	

	Anemia
	0.109 
	0.087 
	0.131 
	Beta
	[7]

	Neutropenia or Neutrophil Count Decreased
	0.424 
	0.339 
	0.509 
	Beta
	[7]

	Leukopenia or White Blood Cell Count Decreased
	0.202 
	0.162 
	0.243 
	Beta
	[7]

	Pneumonia
	0.058 
	0.047 
	0.070 
	Beta
	[7]

	Chemotherapy
	
	
	
	
	

	Anemia
	0.126 
	0.101 
	0.151 
	Beta
	[1–7]

	Neutropenia or Neutrophil Count Decreased
	0.311 
	0.249 
	0.373 
	Beta
	[1–7]

	Leukopenia or White Blood Cell Count Decreased
	0.143 
	0.114 
	0.172 
	Beta
	[1–7]

	Second-line Therapy Proportion
	
	
	
	
	

	Chemotherapy
	0.536 
	0.429 
	0.643 
	Beta
	[1–7]

	Camrelizumab plus Chemotherapy
	0.399 
	0.319 
	0.479 
	Beta
	[1]

	Nivolumab plus Chemotherapy
	0.508 
	0.406 
	0.609 
	Beta
	[2]

	Pembrolizumab plus Chemotherapy
	0.435 
	0.348 
	0.522 
	Beta
	[3]

	Serplulimab plus Chemotherapy
	0.378 
	0.302 
	0.453 
	Beta
	[4]

	Sintilimab plus Chemotherapy
	0.410 
	0.328 
	0.492 
	Beta
	[5]

	Tislelizumab plus Chemotherapy
	0.482 
	0.385 
	0.578 
	Beta
	[6]

	Toripalimab plus Chemotherapy
	0.385 
	0.308 
	0.462 
	Beta
	[7]


TrAEs: Treatment-related adverse events

Table A3 DIC Values of OS and PFS Based on Fractional Polynomial Models Fitting
(A) OS
	First Order FP
	Second Order FP

	Power
	DIC
	Power
	DIC
	Power
	DIC
	Power
	DIC

	-2
	1 764.76
	(-2,-2)
	1 671.91
	(-1,1)
	1 677.99
	(0,2)
	169 126.20

	-1
	1 689.84
	(-2,-1)
	1 685.16
	(-1,2)
	14 468.62
	(0,3)
	8 300 139.00

	-0.5
	1 691.96
	(-2,-0.5)
	1 698.93
	(-1,3)
	8 758 082.00
	(0.5,0.5)
	1 619.81

	0
	1 735.83
	(-2,0)
	1 714.23
	(-0.5,-0.5)
	1 678.90
	(0.5,1)
	1 617.80

	0.5
	1 804.05
	(-2,0.5)
	1 729.32
	(-0.5,0)
	1 666.81
	(0.5,2)
	95 160.14

	1
	1 869.38
	(-2,1)
	1 738.89
	(-0.5,0.5)
	1 654.90
	(0.5,3)
	6 759 639.00

	2
	15 684.63
	(-2,2)
	15 052.49
	(-0.5,1)
	1 645.93
	(1,1)
	1 642.33

	3
	9 229 361.08
	(-2,3)
	8 797 187.00
	(-0.5,2)
	11 711.57
	(1,2)
	373 049.10

	
	
	(-1,-1)
	1 687.41
	(-0.5,3)
	8 580 664.00
	(1,3)
	2 042 957.00

	
	
	(-1,-0.5)
	1 687.98
	(0,0)
	1 648.40
	(2,2)
	3 229 431.00

	
	
	(-1,0)
	1 685.71
	(0,0.5)
	1 632.39
	(2,3)
	409 418.00

	
	
	(-1,0.5)
	1 682.27
	(0,1)
	1 625.18
	(3,3)
	50 031.71


(B) PFS
	First Order FP
	Second Order FP

	Power
	DIC
	Power
	DIC
	Power
	DIC
	Power
	DIC

	-2
	1 999.72
	(-2,-2)
	1 971.96
	(-1,1)
	1 836.14 
	(0,2)
	4 937.74 

	-1
	2 054.14 
	(-2,-1)
	1 960.03
	(-1,2)
	3 001.16
	(0,3)
	1 021 103.00

	-0.5
	2 138.53
	(-2,-0.5)
	1 949.44 
	(-1,3)
	1 194 956.00 
	(0.5,0.5)
	1 802.00

	0
	2 254.13
	(-2,0)
	1 934.23 
	(-0.5,-0.5)
	1 882.85
	(0.5,1)
	1 805.31 

	0.5
	2 367.16 
	(-2,0.5)
	1 917.16 
	(-0.5,0)
	1 854.95 
	(0.5,2)
	37 024.06

	1
	2 447.83 
	(-2,1)
	1 896.35 
	(-0.5,0.5)
	1 830.15
	(0.5,3)
	475 455.40

	2
	3 261.55
	(-2,2)
	3 739.62 
	(-0.5,1)
	1 811.85
	(1,1)
	1 826.98

	3
	1 466 889.99 
	(-2,3)
	1 298 813.00 
	(-0.5,2)
	3 649.72
	(1,2)
	6 695.87 

	
	
	(-1,-1)
	1 931.92 
	(-0.5,3)
	1 106 999.00 
	(1,3)
	276 980.10

	
	
	(-1,-0.5)
	1 909.47 
	(0,0)
	1 828.96 
	(2,2)
	715 115.20

	
	
	(-1,0)
	1 883.99 
	(0,0.5)
	1 809.82 
	(2,3)
	399 955.90

	
	
	(-1,0.5)
	1 857.51 
	(0,1)
	1 799.36 
	(3,3)
	72 947.33 


DIC: Deviance information criterion; FP: Fractional polynomial; OS: Overall survival; PFS: Progression-free survival

Table A4 AIC and BIC values for the fitted distribution of survival curves in the chemotherapy group
	Parametric models
	OS
	PFS

	
	AIC
	BIC
	AIC
	BIC

	Exponential
	1 632.22 
	1 635.84 
	1 443.51 
	1 447.12 

	Gompertz
	1 630.96 
	1 638.19 
	1 440.03 
	1 447.25 

	Gamma
	1 614.93 
	1 622.15 
	1 412.54 
	1 419.76 

	Gengamma
	1 615.22 
	1 626.06 
	1 413.62
	1 424.46 

	Weibull
	1 618.41 
	1 625.64 
	1 418.15 
	1 425.37 

	Log-logistic
	1 607.51 
	1 614.74 
	1 409.57 
	1 416.80 

	Lognormal
	1 627.26 
	1 634.49 
	1 442.13 
	1 449.35 


AIC: Akaike’ s information criterion; BIC: Bayesian information criterion; OS: Overall survival; PFS: Progression-free survival

Figure
Fig. A1 Literature selection flowchart
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Fig. A2 Cochrane risk of bias assessment
(A) Risk of bias
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(B) Risk of bias summury
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Fig. A3 Log cumulative hazards plots
(A) OS of ESCORT-1st
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(B) PFS of ESCORT-1st
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(C) OS of CheckMate-648
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(D) PFS of CheckMate-648
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(E) OS of KEYNOTE-590
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(F) PFS of KEYNOTE-590
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(G) OS of ASTRUM-007
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(H) PFS of ASTRUM-007
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(I) OS of ORIENT-15
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(J) PFS of ORIENT-15
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(K) OS of RATIONALE-306
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(L) PFS of RATIONALE-306
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(M) OS of JUPITER-06
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(N) PFS of JUPITER-06
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OS: Overall survival; PFS: Progression-free survival.

Fig. A4 Tornado diagram of one-way sensitivity analyses
(A) Camrelizumab plus Chemotherapy
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(B) Nivolumab plus Chemotherapy
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(C) Pembrolizumab plus Chemotherapy
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(D) Serplulimab plus Chemotherapy
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(E) Sintilimab plus Chemotherapy
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(F) Tislelizumab plus Chemotherapy
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(G) Toripalimab plus Chemotherapy

[image: Supplement Figure 4 Tornado diagram of one-way sensitivity analyses G Toripalimab plus Chemotherapy]

[bookmark: _GoBack]Fig. A5 Probabilistic scatter plot of the ICER
(A) Camrelizumab plus Chemotherapy
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(B) Nivolumab plus Chemotherapy
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(C) Pembrolizumab plus Chemotherapy
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(D) Serplulimab plus Chemotherapy
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(E) Sintilimab plus Chemotherapy
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(F) Tislelizumab plus Chemotherapy
[image: Supplement Figure 5 Probabilistic scatter plot of the ICER F Tislelizumab plus Chemotherapy]
(G) Toripalimab plus Chemotherapy
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