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Supplemental methods
[bookmark: _Hlk181458162]Patients after propensity matching score
The propensity score was calculated using a logistic regression model. Covariates entered into the propensity model included etiology of HCC, Child-Pugh class, maximum tumor size, tumor number, macrovascular and microvascular invasion (MVI), satellite nodules, and Barcelona-Clinic Liver-Cancer (BCLC) stage. PSM was performed using a 1:1 matching method with a caliper width of 0.2, and the area under the curve calculated from the receiver operating characteristics curve was 0.72 (p<0.0071) Supplementary Figure S1. A total of 96 patients (48 each from the Atezo + Bev and lenvatinib groups) matched for patient background and tumor factors using propensity scores were selected and defined as the propensity score matched PSM-HCC group. 

[bookmark: _Hlk181458066]Sample Collection
Venous blood samples were collected prior to the first dose of Atezo+Bev and lenvatinib. Samples were separated into serum after centrifugation and stored at -80°C. Non-HCC samples were collected at appropriate times from HCV patients who achieved sustained virological response (SVR) and HBV cases in which hepatitis had subsided by administration of nucleic acid analogs or other regimens.

[bookmark: _Hlk181458075]Immunohistochemistry (IHC)
The primary antibodies used were as follows: CD163 1:500 abcam EPR19518, CD8 1:500 abcam ab217344, IL-6 1:500 abcam ab9324. The secondary antibodies were as follows: SignalStain Boost IHC Detection Reagent #8114, #8125 Cell Signaling Technology, Danvers, MA, USA, and the DAB working solution was SignalStain DAB Substrate Kit #8059 (Cell Signaling Technology, Danvers, MA, USA). IHC staining was performed as previously described [1]. Positive cell counts were assessed using the color deconvolution function of ImageJ version 1.54i 03 (https://imagej.net/ij/). The number of CD8 positive cells in the tumor was assessed at 100x magnification, and the number of CD163 positive cells was calculated by selecting up to three areas of strong intra-tumoral infiltration at 200x magnification and measuring the average. The staining intensity of immunohistochemical staining for IL-6 was quantified using ImageJ software and classified as 1+, 2+, or 3+4+, with the first, second, and third quartiles as cutoffs. Histological evaluation was performed independently by two pathologists and two hepatologists who were blinded to the clinical course of the patients. 

[bookmark: _Hlk181458084]Assessment of profiles of circulating cytokines/chemokines
Multi-analyte profiling of baseline serum cytokines was performed using the Human Luminex® assay kit (R&D systems, Minneapolis, MN, USA) according to the manufacturer's instructions. The panel design used the Luminex assay customization tool (https://www.rndsystems.com/luminex/analytes) to select from among cytokines that have been reported to be associated with clinical outcomes such as response or tolerance to immunotherapy at the same dilution. A total of 17 serum cytokines (Angiopoietin-2[2], CCL22 [3], CEACAM-1 [4], CXCL5 [4] [5], CXCL9 [6, 7], CXCL10 [6] [8], CXCL11 [6], Galactin-9 [9], Granzyme B[7], IFN-gamma[10], IL-2[10], IL-4 [11], IL-6 [10-12], IL-8[12], IL-10 [11, 12], TNF-alpha [10, 11], TNF RI[10]) were selected. Assays were evaluated using a Luminex 200 analyzer based on Luminex xMAP technology, performed at the Radiation Effects Research Foundation, and blinded with respect to patient characteristics and study endpoints, as in previous reports [13]. The values below the lower limit of the standard curve were treated as values at the lower limit of the standard. The results were registered in the GEO database (GSE261672). Cytokines that entered the measurable range in less than 50% of all cases were excluded from the analysis : CXCL9, Granzyme B, IFN-gamma, IL-2, IL-4.

[bookmark: _Hlk181458097]IL-6 measurement by ECLIA method
IL-6 was measured in 90 patients in the Atezo+Bev group using the ECLIA method. In the 48 cases of the Atezo+Bev training cohort, IL-6 was measured using both methods, and a scatter plot was created based on the IL-6 values obtained from the ECLIA method and the Luminex assay. The conversion formula between the two methods was established using a linear formula. The cutoff value for IL-6 in the validation group, measured using the ECLIA method only, was calculated based on the cutoff value derived from the Luminex assay data in the Atezo+Bev training group, using the above conversion formula　(Supplementary fig. 3).

[bookmark: _Hlk181458114]Estimation of Immune Cells Infiltration
For estimating the association of IL-6 expression and tumor immune microenvironment, RNA sequencing data from the liver HCC cohort from The Cancer Genome Atlas Liver Hepatocellular Carcinoma project (TCGA-LIHC) were downloaded from the National Cancer Institute - Genomic Data Commons Data Portal. Subsequently, the gene expression matrix was uploaded to CIBERSORTx (https://cibersortx.stanford.edu/) as a mixture file and run with 1,000 permutations applying the “LM22” signature. As the fraction of 22 types of immune cells sums to one for each sample, it is feasible to compare the fraction of immune cells in different samples. 

[bookmark: _Hlk181458127]Treatment regimen
For the combination of atezolizumab and bevacizumab, patients received 1200 mg atezolizumab and 15 mg bevacizumab per kg body weight intravenously every 3 weeks. lenvatinib was administered at a dose of 12 mg per day to patients weighing 60 kg or more and at a dose of 8 mg per day to patients weighing less than 60 kg. Patient response to treatment was assessed every 1-3 months using dynamic computed tomography (CT) or magnetic resonance imaging (MRI). Hepatologists and radiologists assessed treatment response according to the modified Response Evaluation Criteria in Solid Tumors (mRECIST) [14] using the following four response categories: complete response (CR), partial response (PR), stable disease (SD), progression of disease (PD). Overall response rate (ORR) was calculated as the sum of patients achieving CR and PR, and disease control rate (DCR) was calculated as the sum of ORR and SD; for DCR and ORR, the best response recorded from the start of treatment to disease progression or relapse was used. 

[bookmark: _Hlk181458141]Statistical Analysis　
Statistical analyses were performed using JMP Pro 17.0.0 (SAS Institute Inc., Cary, NC, USA). Differences between groups were tested using the Mann-Whitney U test for continuous variables and Fisher's exact test for categorical variables. Cochran-Armitage trend tests were used to assess the association between variables with two categories and ordinal variables with k categories. The overall survival (OS) and progression-free survival (PFS) of mRECIST during Atezo+Bev treatment were estimated using the Kaplan-Meier method, and differences between subgroups were assessed using the log-rank test. Factors associated with improvement in PFS were assessed using univariate and multivariate Cox proportional hazards regression models. A p-value < 0.05 and a False Discovery Rate (FDR) < 0.1 was considered to indicate statistical significance.
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