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[Abstract] Objective To investigate the efficacy and safety of stereotactic body radiotherapy (SBRT) combined with
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camrelizumab and apatinib in treatment of advanced hepatocellular carcinoma (HCC). Methods The clinical data were
retrospectively analyzed of 85 patients with advanced HCC treated in the Fifth Affiliated Hospital of Zhengzhou University and
People's Hospital of Zhengzhou from January 2019 to September 2021. They were divided into observation group (n=31, SBRT
combined with camrelizumab and apatinib) and control group (n=54, treated with camrelizumab and apatinib) according to whether
they received SBRT. The propensity score matching (PSM) was used to balance the influence of confounding factors. The objective
remission rate (ORR) and disease control rate (DCR) were compared between the two groups. The 6-month overall survival rate, 1-year
overall survival rate and progression-free survival (PFS) were compared between the two groups by Kaplan-Meier method. The safety
of the two groups was evaluated by Common Terminology Criteria for Adverse Events (CTCAE) version 5.0. Results  Before PSM,
there were significant differences in age (P=0.043), number of extrahepatic metastasis (P=0.028), and previous surgical treatment
(P=0.038) between the two groups. After PSM, there was no significant difference in baseline characteristics between the two groups
(P>0.05). After PSM, 27 cases were included in each groups, and three months after treatment, the ORR in observation group and
control group were 66.7% and 29.6%, respectively, showed difference with statistically significant (P=0.006); and the DCR in the both
groups were 96.3% and 85.2% respectively, showed no statistically significant difference (P=0.175). There were statistical differences
in 6-month overall survival rate (96.3% vs. 80.9%, P=0.001), 1-year overall survival rate (75.0% vs. 61.4%, P=0.034) and median PFS
(8 months vs. S months, P=0.003) between the observation group and control group. Multi-factor Cox regression analysis showed that
baseline alpha-fetoprotein (AFP) 2400 ng/ml was an independent risk factor for affecting the survival of patients with advanced HCC
(HR>1, P<0.05), while the triple therapy and previous targeted drugs therapy were the protective factors for the survival of patients
with advanced HCC (HR<1, P<0.0S). In the observation group, 4 patients had grade 3 adverse reactions, and the common adverse
reactions were dyspepsia (14.8%). One case of grade 3 adverse reactions occurred in control group, and there was no statistically
significant difference in the incidence of adverse reactions between the two groups (P=0.639). Conclusion SBRT combined with
camrelizumab and apatinib is a safe and effective treatment for advanced HCC with significant clinical effect and controllable adverse
reactions.

[Keywords] stereotactic body radiotherapy; camrelizumab; apatinib; hepatocellular carcinoma; propensity score matching
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Tab.1 Comparison of the baseline data of HCC patients in both groups before and after PSM [n(%)]
il PSM Hif PSM J&i
WAL (n=31) X HEZH (n=54) P WEEL (n=27) X HEEH (n=27) P
R (X)) 0.043 0.761
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A 21(67.7) 35(64.8) 18(66.7) 17(63.0)
B 10(32.3) 19(35.2) 9(33.3) 10(37.0)
I IRk 21(67.7) 33(61.1) 0.541 17(63.0) 18(66.7) 0.776
[lL75 AFP 7K (ng/ml) 0.941 0.776
<400 21(67.7) 37(68.5) 18(66.7) 17(63.0)
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AT Rl 10(32.2) 16(29.6) 0.800 9(33.3) 7(25.9) 0.551
254 14(45.2) 14(25.9) 0.069 11(40.7) 9(33.3) 0.573
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Tab.2 Comparison of short-term efficacy between the two groups of HCC patients after PSM [1(%)]
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Xt HRZH (n=27) 0 8(29.6) 15(55.6) 4(14.8) 8(29.6) 23(85.2)
P 0.006 0.175
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Fig.2 Forest plot of multivariate Cox regression analysis after PSM
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Tab.3  Occurrence of adverse reactions in the two groups of

HCC patients [n(%)]
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