Supplementary Materials
Adverse event-related criteria for study treatment discontinuation
· Delay in study treatment for over 12 weeks due to toxicity with or without definitive relatedness to one or both of serplulimab and HLX04,
· Life-threatening infusion-related reactions, including allergic reaction, hypersensitivity reaction, kidney failure, serious cardiopulmonary event, and serious skin reactions, 
· Discontinuation of serplulimab
· Hepatic toxicities, including
· blood alanine aminotransferase or aspartate aminotransferase > 10 × upper limit of normal, 
· Child-Pugh score ≥ 9, 
· gastrointestinal hemorrhage indicative of portal hypertension, 
· uncontrolled ascites, 
· Pulmonary toxicities. Discontinuation of serplulimab is recommended in case of grade ≥ 3 pneumonitis or recurrent grade ≥ 2 pneumonitis per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE) v5.0, 
· Discontinuation of serplulimab is recommended in case of grade ≥ 2 cardiac toxicities.
· Discontinuation of HLX04
· Recurrent HLX04-related toxicities requiring HLX04 dose reduction,
· Discontinuation of HLX04 is recommended in case of the following conditions: gastrointestinal perforation, fistula involving visceral organs, wound dehiscence and wound healing complications requiring medical intervention, hemorrhage requiring medical intervention, severe arterial thromboembolism event, hypertensive crisis or hypertensive encephalopathy, posterior reversible leukoencephalopathy syndrome, and nephrotic syndrome.



Supplementary Table S1. The Serplulimab-HCC Investigators
	Investigator name
	Study center

	Jia Fan
	Zhongshan Hospital, Fudan University

	Zhenggang Ren
	Zhongshan Hospital, Fudan University

	Guoliang Shao
	Cancer Hospital of the University of Chinese Academy of Sciences (Zhejiang Cancer Hospital)

	Jie Shen
	Nanjing Drum Tower Hospital, the Affiliated Hospital of Nanjing University Medical School

	Li Zhang
	Chongqing University Three Gorges Hospital

	Xu Zhu
	Peking University Cancer Hospital & Institute

	Weijia Fang
	The First Affiliated Hospital, Zhejiang University School of Medicine

	Guoping Sun
	The First Affiliated Hospital of Anhui Medical University

	Yuxian Bai
	Harbin Medical University Cancer Hospital

	Jianbing Wu
	The Second Affiliated Hospital of Nanchang University

	Lianxin Liu
	Anhui Provincial Hospital, the First Affiliated Hospital of University of Science and Technology of China

	Yuan Yuan
	Xuzhou Central Hospital

	Jingdong Zhang
	Liaoning Cancer Hospital & Institute, Cancer Hospital of China Medical University

	Zhen Li
	Linyi Cancer Hospital

	Ling Zhang
	Henan Cancer Hospital, the Affiliated Cancer Hospital of Zhengzhou University

	Tao Yin
	Hubei Cancer Hospital

	Jincai Wu
	Hainan General Hospital

	Zhendong Chen
	The Second Hospital of Anhui Medical University

	Peiguo Cao
	The Third Xiangya Hospital of Central South University

	Zhong Xie
	Affiliated Hospital of Guangdong Medical University

	Hongyu Zhang
	The Fifth Affiliated Hospital of Sun Yat-Sen University

	Feixiang Wu
	Guangxi Medical University Affiliated Tumor Hospital

	Xianhai Mao
	Hunan Provincial People’s Hospital

	Xianglin Yuan
	Tongji Hospital, Huazhong University of Science and Technology

	Gaojun Teng
	Zhongda Hospital Southeast University

	Jinglan Jin
	The First Hospital of Jilin University

	Haixin Huang
	Liuzhou Workers’ Hospital

	Chunyue Wang
	The First Affiliated Hospital of Xiamen University

	Guohua Yu
	Weifang People’s Hospital




Supplementary Table S2. Anticancer therapy after first disease progression
	
	Group D
(N=61)

	Number of patients with ≥ 1 systemic treatment after first disease progression
	35 (57.4)

	Lenvatinib
	16 (26.2)

	Camrelizumab
	9 (14.8)

	Chemotherapy
	5 (8.2)

	Chinese traditional medicines
	5 (8.2)

	Regorafenib
	5 (8.2)

	Sorafenib
	5 (8.2)

	Tislelizumab
	4 (6.6)

	Others
	2 (3.3)

	Rivoceranib
	2 (3.3)

	Sodium cantharidinate/vitamin B6
	2 (3.3)

	Anlotinib
	1 (1.6)

	ORIN 1001
	1 (1.6)

	Sintilimab
	1 (1.6)

	Strontium chloride 89Sr
	1 (1.6)

	[bookmark: _Hlk183701104]Number of patients with local therapy after first disease progression
	15 (24.6)

	Transarterial chemoembolization
	11 (18.0)

	Radiotherapy
	3 (4.9)

	Surgery
	2 (3.3)

	Local chemotherapy
	1 (1.6)

	Interventional therapies
	1 (1.6)



Data are presented as n (%).



Supplementary Table S3. Summary of adverse events
	Adverse events
	Group D
(n = 61)

	Any treatment-emergent adverse event
	60 (98.4)

	Grade ≥3
	29 (47.5)

	Grade 5
	3 (4.9)

	Serious
	17 (27.9)

	Leading to serplulimab discontinuation
	7 (11.5)

	Leading to HLX04 discontinuation
	8 (13.1)

	Adverse event of special interest
	25 (41.0)

	Immune-related adverse event
	20 (32.8)

	Hypertension (grade ≥3)
	4 (6.6)

	Proteinuria (grade ≥3)
	6 (9.8)

	Gastrointestinal hemorrhage (grade ≥3)
	1 (1.6)

	Infusion-related reaction
	0

	Any treatment-related adverse event
	57 (93.4)

	Grade ≥3
	25 (41.0)

	Grade 5
	1 (1.6)

	Serious
	9 (14.8)

	Leading to serplulimab discontinuation
	5 (8.2)

	Leading to HLX04 discontinuation
	7 (11.5)


Data are presented as n (%).


Supplementary Table S4. Immune-related adverse events
	Adverse events
	Group D (n = 61)

	
	Any grade
	Grade ≥3

	Any immune-related adverse event
	20 (32.8)
	4 (6.6)

	Hypothyroidism
	5 (8.2)
	0

	Hepatic failure
	0
	0

	Hepatitis B
	0
	0

	Blood bilirubin increased
	4 (6.6)
	1 (1.6)

	White blood cell count decreased
	3 (4.9)
	0

	Alanine aminotransferase increased
	2 (3.3)
	0

	Aspartate aminotransferase increased
	2 (3.3)
	0

	Hyperthyroidism
	2 (3.3)
	0

	Neutrophil count decreased
	2 (3.3)
	0

	Platelet count decreased
	2 (3.3)
	1 (1.6)

	Pemphigoid
	1 (1.6)
	1 (1.6)

	Secondary adrenocortical insufficiency
	1 (1.6)
	1 (1.6)

	Asthenia
	1 (1.6)
	0

	Bilirubin conjugated increased
	1 (1.6)
	0

	Blood creatine phosphokinase increased
	1 (1.6)
	0

	Bundle branch block right
	1 (1.6)
	0

	Hypopituitarism
	1 (1.6)
	0

	Immune-mediated myocarditis
	1 (1.6)
	0

	Myoglobin blood increased
	1 (1.6)
	0

	Proteinuria
	1 (1.6)
	0

	Pruritus
	1 (1.6)
	0

	Rash
	1 (1.6)
	0

	Tonsillitis
	1 (1.6)
	0

	Toothache
	1 (1.6)
	0


Data are presented as n (%).
All immune-related adverse events were grade ≤3.


Supplementary Table S5. Tumor response assessed by independent radiological review committee in the full analysis set
	Response
	Group D
(n = 61)

	Best overall response, n (%)
	

	Complete response
	0

	Partial response
	17 (27.9)

	Stable disease
	22 (36.1)

	Progressive disease
	18 (29.5)

	NE
	1 (1.6)

	No post-baseline assessment
	3 (4.9)

	Objective response rate, % (95% CI)
	27.9 (17.1–40.8)

	Disease control rate, % (95% CI)
	63.9 (50.6–75.8)

	Median duration of response (95% CI), months
	12.7 (4.5–NE)

	Response duration ≥6 months, n/N (%)a
	12/17 (70.6)

	Median time to response (95% CI), months
	1.5 (1.4–4.2)

	Median time to progression (95% CI), months
	7.3 (2.8–11.1)

	6-month time to progression rate, % (95% CI)
	52.4 (38.3–64.7)

	12-month time to progression rate, % (95% CI)
	28.4 (16.6–41.4)


aResponse rate (%) was calculated in patients who achieved an objective response (complete or partial response).
CI, confidence interval; NE, not evaluable.
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