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Purpose: This study aimed to evaluate the safety and efficacy of a combination of programmed death-1 (PD-1) inhibitor and 
regorafenib as second-line treatment for advanced hepatocellular carcinoma (HCC).
Patients and Methods: We retrospectively analyzed the data of 38 patients with unresectable HCC who were treated with PD-1 
inhibitor in combination with regorafenib as a second-line therapy as well as the data of 32 patients treated with regorafenib only 
therapy as a control. The clinical data, previous treatment strategies, follow-up imaging results, and adverse events during follow-ups 
were recorded. The mRECIST Criteria were used to evaluate the treatment outcome of intrahepatic lesions, and the Kaplan–Meier 
method was used to evaluate survival time.
Results: Up to the last follow-up, the rego-PD-1 group had higher objective response rate (39.5% vs 15.6%, P = 0.028), longer 
progression-free survival (median 5.9 vs 4.6 months; P = 0.044), and better overall survival (OS) (median 14.5 vs 9.5 months; P = 
0.041) than the regorafenib only group. Among the 38 patients in rego-PD-1 group, 1 patient (2.7%) achieved complete response, 14 
patients (36.8%) achieved partial response, 14 patients (36.8%) achieved stable disease, and 9 patients (23.7%) achieved progressive 
disease. Among the 32 patients in regorafenib alone, 5 (15.6%) achieved partial response, 12 (37.5%) achieved stable disease, and 15 
(46.9%) achieved progressive disease. Regorafenib alone, Child–Pugh B, and tumors >3 were independent prognostic factors for poor 
OS. The difference in the incidence of grade 3/4 adverse events between the two groups was not statistically significant (36.8% vs 
28.1%; P = 0.439). Grade ≥3 treatment-related adverse events included hypertension and diarrhea.
Conclusion: PD-1 inhibitor combined with regorafenib is a promising regimen in treating patients with unresectable HCC owing to 
its safety and effectiveness as well as low incidence of serious adverse events with its use.
Keywords: hepatocellular carcinoma, immune checkpoint inhibitor, regorafenib, anti-PD-1 antibody, second-line treatment, overall 
survival

Introduction
Hepatocellular carcinoma (HCC) is currently the fourth most common malignant tumor and the second leading cause of 
tumor deaths in China. The onset of HCC is insidious, and in most cases it will already be in advanced stages when 
diagnosed. The decision on its treatment depends on the clinical stage and liver function reserve.1 The multikinase 
inhibitors sorafenib, lenvatinib, and donafenib are currently recommended in China and abroad as targeted drugs for the 
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first-line treatment of advanced liver cancer. However, the median progression-free survival (PFS) of first-line targeted 
drugs is only 3.7–7.3 months,2,3 and more effective second-line therapies are urgently needed clinically after disease 
progression.

Regorafenib, a novel oral multikinase inhibitor, was approved by the United States Food and Drug Administration 
(FDA) in 2017 through the international multicenter Phase III RESORCE trial for the second-line treatment of patients 
with advanced HCC after the failure of sorafenib.4 In the RESORCE trial, a phase III trial demonstrated that regorafenib 
significantly improve the overall survival (OS) of HCC patients who progressed after sorafenib treatment, becoming the 
first TKI approved for second-line therapy.4 Clinical trials in many countries have also verified the effectiveness of 
regorafenib as a second-line treatment after sorafenib resistance.5,6 However, more effective second-line treatment is 
needed given the low objective response rate (ORR) and modest improvement in OS.7

In the past decade, systemic therapy has made a breakthrough in the treatment of liver cancer owing to the application 
of targeted drugs and the rise of immunotherapy. In particular, the combination of targeted drugs and immune checkpoint 
inhibitors can achieve an ORR of up to about 30% in the treatment of advanced liver cancer, and the median survival 
time can also reach about 20 months. Immunotherapy combined with targeted therapy has gradually become a new 
treatment option.8 It also brings new methods and new ideas for the second-line treatment of advanced HCC. 
Regorafenib is a VEGFR inhibitor which inhibits JAK1/2-STAT1 and MAPK signaling, which could subsequently 
increase PD-L1 expression in tumors and increase intratumoral CD8+ T-cell infiltration by normalizing the tumor 
vasculature and improving the efficacy of the PD-1 antibody.9,10 All these provide the theoretical principle for the 
combined strategy of regorafenib and PD-1 inhibitors.

Currently, there are few studies on PD-1 inhibitor combined with regorafenib in the treatment of liver cancer in China 
(eg). In this study, the clinical data of domestic PD-1 inhibitor combined with regorafenib as second-line treatment for 
patients with unresectable hepatocellular carcinoma were retrospectively analyzed, and the efficacy and safety of the two- 
drug combination regimen in Chinese HCC population were preliminarily explored.

Materials and Methods
Patient Selection
We reviewed the electronic medical records of consecutive patients with advanced HCC who received rego-PD-1 or 
regorafenib after disease progression on sorafenib or lenvatinib treatment, from April 2019 to December 2021 in 
Shandong Cancer Hospital and Institute. Patients were assigned to receive either rego-PD-1 or regorafenib, according 
to the patient’s decision

and the attending physician’s suggestion. This retrospective study was conducted in accordance with the Declaration 
of Helsinki and approved by the institutional review boards of the Ethics Committee of Shandong Cancer Hospital and 
Institute. Written informed consent was obtained from each patient prior to treatment.

HCC was diagnosed according to the European Association for the Study of Liver and American Association for the 
study of Liver Disease guidelines. The inclusion criteria for the study population were as follows: 1) age between 18 and 
75 years; 2) Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1; 3) BCLC stage C HCC; 4) 
Child–Pugh A or B liver function, and 5) radiographic disease progression on first-line treatment with sorafenib or 
lenvatinib. Patients were excluded from this study if they: 1) had previously received targeted therapy in addition to 
sorafenib or lenvatinib monotherapy; 2) had previously received immunotherapy; 3) currently or previously had any 
malignant tumor in addition to HCC; 4) had severe medical comorbidities including severe organ dysfunction and 
coagulation disorders, such as creatinine≥1.5 upper limit of normal or international normalized ratio≥1.5, or 5) had 
a follow-up less than 3 months.

Observed Indicators and Efficacy Evaluation
Response to treatment was assessed based on dynamic CT or MR imaging according to Response Evaluation Criteria in 
Solid Tumors (RECIST) version 1.111 and modified RECIST.12 ORR was defined as the incidence of complete response 
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and partial response. Disease control rate (DCR) was defined as the incidence of complete response, partial response, and 
stable disease.

PFS was defined as the time from initiation of regorafenib to confirmation of tumor progression or death or the last 
follow-up in the reviewed data. OS was defined as the time from initiation of regorafenib to death or the last follow-up in 
the reviewed data.

Evaluation of adverse reactions: Adverse reactions are classified into grades 1 to 5 according to National Cancer 
Institute Common Terminology Criteria for Adverse Events, version 5.0.13 During the treatment period, each patient’s 
vital signs, blood routine, liver function, renal function, urine routine, stool routine, and other indicators were closely 
observed through telephone, WeChat, and outpatient reexamination after discharge. Other adverse reactions were 
evaluated and recorded in a timely manner.

Statistical Analyses
The measurement data showing normal distribution were expressed as mean ± standard deviation. Groups were compared 
by the t-test. The enumeration data were expressed as case (%). The comparison was performed by χ2 test. Nonnormal 
data were expressed by M (P25, P75). The Mann–Whitney U-test was used for comparing the two groups. The 
corresponding survival curves were created using the Kaplan–Meier method. All tests were two-sided and P < 0.05 
was considered statistically significant. All statistical analyses were performed using SPSS Statistics, version 22.0 (SPSS, 
Chicago, IL, USA).

Results
Study Population
A total of 96 patients with advanced HCC who received rego-PD-1 or regorafenib only as a second-line treatment were 
assessed for eligibility during the study period. Twenty-six patients were excluded because they met the exclusion criteria 
(Figure 1). At the end of follow-up, 70 patients were enrolled in this study, including 54 males and 16 females. The mean 
age was 51.2 ± 7.7 years, ranging from 26 to 73 years. According to Child–Pugh classification, 48 cases (68.6%) were A, 

Figure 1 Flow chart of patient screening.
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22 cases (31.4%) were B. By the BCLC staging: 15 patients (34.1%) were in stage B, 29 patients (65.9%) were in stage 
C, 28 patients (40.0%) received lenvatinib and 42 patients (60.0%) received sorafenib in the first-line treatment. There 
was no statistically significant difference in baseline data between the two groups (Table 1).

Table 1 Baseline Characteristics of Two Groups (n)

Characteristic Rego-Sintilimab Group  
(N =38)

Regorafenib Group  
(N = 32)

P value

Sex 0.453

Male 28 26

Female 10 6
Median age 51.2 ± 10.3 53.3 ± 13.1 0.455

ECOG- PS 0.533

0 23 17
1 15 15

Child-Pugh score 0.976

A 26 22
B 12 10

AFP (ng/mL) 0.858

≤400 17 15
>400 21 17

BCLC stage 0.212

B 8 11
C 30 21

Portal vein cancer thrombus 0.305

Yes 27 19
No 11 13

Extrahepatic metastasis 0.396

No 14 15
Yes 24 17

Number of tumors 0.431

>3 26 19
≤3 12 13

Presence of ascites

Yes 10 8 0.900
No 28 24

Positive for HBsAg 0.561

Yes 30 27
No 8 5

First-line treatment 0.695

Lenvatinib 16 12
Sorafenib 22 20

Previous treatment procedures 0.733

Surgery or radical ablation 8 5
TACE or HAIC 25 21

Others 5 6

WBC (x±s,109/L) 6.7±3.1 6.9±2.8 0.780
Albumin (x±s, g/L) 37.9 ± 7.1 37.3 ± 6.8 0.721

Total bilirubin (x±s, μmol/L) 18.5 ± 9.2 16.9 ± 8.9 0.464

PLT (x±s,109 /L) 174.8 ± 78.2 193.0 ± 82.7 0.348
PT (x±s, s) 13.2 ± 2.8 12.4 ± 2.6 0.223

ALT[M (P25, P75), U/L] 37.2 (13.0, 204.3) 38.2 (7.0, 198.3) 0.176

AST[M (P25, P75), U/L] 55.0 (21.0, 278.0) 43.0 (19.0, 245.3) 0.367

Notes: Categorical data was presented as number (percentage) and quantitative data as median value (Interquartile range). 
Abbreviations: rego-PD-1, regorafenib combined with PD-1; ECOG, Eastern cooperative Oncology Group; TACE, transarterial 
chemoembolization; HAIC, hepatic arterial infusion chemotherapy.
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Treatment Response
Tumor responses of the two groups are shown in Table 2. Two patients in the rego-PD-1 group versus no patients in the 
regorafenib group showed complete response (Figures 2 and 3). The ORR for the rego-PD-1 group was significantly 
higher than that of the regorafenib group (28.9% vs 9.4%, by RECIST 1.1, P = 0.041; 39.5% vs 15.6% by mRECIST, P = 
0.028). Similarly, the DCR for the rego-PD-1 group was significantly higher than that of the regorafenib group (76.3% vs 
50.0% by RECIST 1.1, P = 0.022; 76.3% vs 53.1% by mRECIST, P = 0.042).

Safety
Treatment-related AEs are shown in Table 3. No treatment-related mortality occurred. The overall incidence of AEs was 
similar between the rego-sintilimab group and the regorafenib group (any grade: 94.7% vs 87.5%, P = 0.516; grade 3/ 
4:36.8% vs 28.1%, P = 0.439). There were higher incidences of hypothyroidism and rash of any grade in the rego-PD-1 
group than in the regorafenib group (42.1% vs 15.6%, P = 0.016 and 34.2% vs 9.4%, P = 0.029). Incidences of other AEs 
were not significantly different between the two groups. Adverse events with an incidence of more than 10% and grade 
≥3 adverse events are shown in Table 3. Treatment was discontinued because of AE in 13.2% (5/38) of patients in the 
rego-PD-1 group and in 9.4% (3/32) in the regorafenib group (P = 0.906).

Table 2 Treatment Responses

Treatment  

Response

mRECIST RECIST 1.1

Rego-PD-1 Regorafenib P value Rego-PD-1 Regorafenib P value

Group (N=38) Group (N=32) Group (N=38) Group (N=32)

CR 1 0 0 0

PR 14 5 11 3

SD 14 12 18 13

PD 9 15 9 16

ORR, % 39.5 15.6 0.028 28.9 9.4 0.041

DCR, % 76.3 53.1 0.042 76.3 50.0 0.022

Figure 2 (A) Case 1, a 65-year-old male patient with massive liver cancer in the right lobe of the liver complicated with portal vein tumor thrombus was given (A and D), 
transarterial chemoembolization and sorafenib treatment. The intrahepatic lesions were well controlled (B), and left lung metastasis occurred (E). CT imaging from case 1 at 
9 weeks after initiation of rego-PD-1 treatment showed that all metastases in the left lung disappeared (F); Intrahepatic lesions were not enhanced (C).
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Survival Profiles
The median follow-up time was 12.1 months (IQR, 7.9–18.8) in the regorafenib-PD-1 group and 8.1 months (IQR, 6.2– 
13.1) in the regorafenib group. The median PFS in the rego-PD-1

Figure 3 Case 2, a 55-year-old male who sequentially underwent transarterial chemoembolization and sorafenib treatment. (A)The arterial phase CT image 8 days prior to 
rego-pd-1 treatment showed a large HCC mass with inhomogeneous enhancement at segment 7, tumor thrombus was observed in right hepatic vein and inferior vena cava. 
(B) Arterial phase CT imaging of case 2 at 4 months after initiation of rego-pd-1 treatment showed significant shrinkage and no enhancement of the HCC.

Table 3 Adverse Events in the Two Groups

Adverse Events Any Grade Grade 3 or 4

Rego-Pd1 Group 
(N=38)

Regorafenib Group 
(N=32)

P value Rego-Pd1 Group 
(N=38)

Regorafenib Group 
(N=32)

P value

Overall incidence 36 (94.7) 28 (87.5) 0.516 12 (36.8) 9 (28.1) 0.439

Hand–foot skin 

reaction

12 (31.6) 9 (28.1) 0.753 4 (10.5) 2 (6.2) 0.835

Fatigue 15 (39.5) 10 (31.3) 0.474 1 (2.6) 2 (6.2) 0.879

Increased ALT 5 (13.2) 3 (9.4) 0.906 1 (2.6) 1 (3.1) >0.999

Increased AST 8 (21.1) 5 (15.6) 0.561 2 (5.3) 1 (3.1) >0.999

Pneumonitis 3 (7.9) 1 (3.1) 0.734 1 (2.6) 0 >0.999

Hypertension 12 (31.6) 9 (28.1) 0.753 6 (15.8) 3 (9.4) 0.660

Weight loss 3 (7.9) 2 (6.2) >0.999 0 0 -

Hypothyroidism 16 (42.1) 5 (15.6) 0.016 0 0 -

Hyperbilirubinemia 7 (18.4) 5 (15.6) 0.757 0 0 -

Rash 13 (34.2) 3 (9.4) 0.029 2 (5.3) 0 0.551

Thrombocytopenia 4 (10.5) 2 (6.2) 0.340 1 (2.6) 0 >0.999

Proteinuria 7 (18.4) 6 (18.8) 0.972 0 0 -

Diarrhea 9 (23.7) 7 (21.9) 0.857 2 (5.3) 1 (3.1) >0.999

Dysphonia 4 (10.5) 2 (6.2) 0.340 0 0 -

Neutropenia 8 (21.1) 3 (9.4) 0.314 0 0 -

Anorexia 13 (34.2) 10 (31.3) 0.793 0 0 -
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group was 5.9 months (95% confidence interval (CI),2.6–9.7) compared with 4.6 months (95% CI, 2.7–6.4) in the 
regorafenib group (P =0.044) (Figure 4). The 6-, 12-, and 24-month OS rates were 86.8%, 69.4%, and 20.6% (median 
OS, 14.5 months [95% CI, 10.2–16.8]), respectively, in the rego-PD-1 group, and regorafenib 83.4%, 55.6%, and 19.3%, 
respectively, (median OS, 9.5 months [95% CI, 6.3–14.9]), (P = 0.041) (Figure 5). According to the univariate and 
multivariate analyzes, regorafenib alone (HR, 1.738; 95% CI, 1.025–2.947; P = 0.040), Child–Pugh B liver function (HR, 
1.486; 95% CI, 1.079–2.431; P = 0.032), and number of tumors > 3 (HR, 1.897; 95% CI, 1.075–3.348; P = 0.027) were 
independent prognostic factors for OS (Table 4).

Figure 4 Kaplan–Meier curves for progression-free survival (PFS) of patients with advanced hepatocellular carcinoma who received regorafenib combined with sintilimab 
(rego-PD-1) (median PFS, 5.9 months; 95% CI,2.6–9.2) or regorafenib (median PFS, 4.6 months; 95% CI, 2.7–6.4; P = 0.044) in a second-line setting. 
Abbreviation: CI, confidence interval.

Figure 5 Kaplan–Meier curves for overall survival (OS) of patients with advanced hepatocellular carcinoma who received regorafenib combined with PD-1 (rego-PD-1) 
(median OS, 14.5 months; 95% CI, 10.2–16.7) or regorafenib only (median OS, 9.5 months; 95% CI, 6.1–12.9; P = 0.041) in a second-line setting. 
Abbreviation: CI, confidence interval.
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Discussion
Despite better understanding of the pathogenesis of HCC, sorafenib, lenvatinib, donafenib, and combination immu-
notherapy with bevacizumab and atilizumab have been approved as first-line systemic therapies for HCC patients with 
advanced HCC, which has greatly improved the prognosis of patients with advanced HCC. However, development of 
drug resistance is inevitable with prolonged treatment.3,8,14

Currently, results of the studies on second-line drugs for HCC are not conclusive. The multi-kinase inhibitor 
regorafenib, cabozantinib, VEGFR-2 inhibitor ramucirumab, and the immune checkpoint inhibitor have been approved 
by FDA.15 Regorafenib appears to be the best option in terms of OS among the current standard second-line treatments 
for HCC. However, considering the low ORR and modest improvement in OS, a more effective second-line treatment is 
warranted. The emergence of immunotherapy has greatly changed the prospect of liver cancer treatment. According to 
Checkmate – 040 study16 and Keynote-224 study,17 Nivolumab and Pembrolizumab are effective in liver cancer after 
sorafenib treatment. Following the publication of the research results of Imbrave 15018 and Keynote-524,19 immunother-
apy combined with targeted therapy has gradually become a new treatment option as it also brings new methods and 
ideas for the second-line treatment of advanced HCC. Therefore, this retrospective study aimed to investigate the efficacy 
and safety of the PD-1 inhibitor plus regorafenib in patients with advanced HCC who had progressed after first-line 
therapy.

In this study, our findings showed that after failure of first-line treatment for HCC, the combination of PD-1 inhibitor 
and regorafenib had significantly better ORR and DCR than regorafenib alone (ORR, 28.9% and 9.4%, respectively, p = 
0.041; DCR was 76.3% and 50.0%, respectively. p=0.022). The Kaplan–Meier survival analysis showed no significant 
difference in median PFS and OS between the two groups (PFS: 5.3 months vs 4.0 months, p = 0.512; OS: 14.1 months 
vs 13.7 months, p = 0.764 for PL vs PR), with a significant survival benefit. However, our results differ somewhat from 
those of the RESCUE trial.20 The study showed that carrellizumab in combination with apatinib (selective VEGF 2 
inhibitor) as second-line treatment for advanced HCC, median follow-up of 29.1 months, ORR of 22.5% (RECIST v1.1 
criteria), the mOS was 21.8 months (17.3–26.8), and the 2-year OS rate was 44.6%, which may be due to the fact that 
only patients with Child A, ECOG 0–1 score and large vessel invasion (24.2%) were included in RESCUE. However, the 
patients included in our study had relatively more advanced cancer, with the majority of patients in the PR/R group 
[Child B (31.6%/31.3%), BCLC (78.9%/ 65.6%), and extrahepatic dissemination (63.2%/53.1%), reflecting real-world 
data and more clinical.

In multivariate analysis, treatment modality (in combination with anti-PD-1 antibody) was an independent predictor 
of better OS and PFS. This clinical benefit may be attributed to the synergistic antitumor effects of PD-1 inhibitors and 
TKI agents, which not only reshape the immune microenvironment,21 but also promote the normalization of 

Table 4 Univariate and Multivariate Analyzes Affecting Overall Survival

Factor Univariate Analyzes Multivariate Analyzes

HR (95% CI) P value HR (95% CI) P value

Regorafenib alone 1.911 (1.006–3.630) 0.048 1.738 (1.025–2.947) 0.040

Age 0.821 (0.354–1.902) 0.646
Gender 0.406 (0.155–1.066) 0.067

Number of tumors >3 1.629 (1.049–2.530) 0.030 1.897 (1.075–3.348) 0.027

Child-Pugh B 1.623 (1.067–2.561) 0.021 1.486 (1.079–2.431) 0.032
Extrahepatic metastasis 0.890 (0.438–1.808) 0.748

Macrovascular invasion 1.184 (0.478–2.933) 0.715

First-line treatment with lenvatinib 1.007 (0.943–1.076) 0.827
Positive for HbsAg 0.651 (0.290–1.463) 0.299

Tumor size (cm) 1.001 (0.996–1.006) 0.677

Previous surgery or ablation 1.037 (0.970–1.109) 0.290
TACE Sessions 1.035 (0.933–1.148) 0.514

Presence of ascites 1.018 (0.897–1.156) 0.783
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immunocompetent cell function.22,23 Regorafenib effectively inhibits JAK 1/2 STAT 1 and MAPK signaling, thereby 
attenuating PD-L1 expression in tumors 22 and may enhance the efficacy of anti-PD-1 antibodies by targeting VEGFR 2/ 
3 and increasing intratumoral CD 8 + T cell infiltration through vascular normalization.

Tumor burden is a negative factor in the prognosis of uHCC patients undergoing TACE or immunotherapy.24,25 

In our study, Cox multivariate analysis showed that patients with >3 tumors had a higher risk of cause-of-death 
and tumor progression than patients with ≤3 tumors. Liver function status is closely related to the prognosis of 
patients with hepatocellular carcinoma. TACE, antiangiogenic therapy and immunotherapy all require a certain 
liver function status. In this study, in the regorafenib-PD 1 group, patients with Child–Pugh classification 
(especially Child–Pugh class A) and good liver function had obvious OS benefit. Patients with advanced liver 
cancer with good liver function status reserve can benefit from immune 3.0 treatment. In our study, approximately 
31.4% of patients had Child–Pugh B HCC. In a multicenter study, it was reported that the OS of Child–Pugh 
B patients treated with regorafenib was significantly lower than that of Child–Pugh A patients, which is consistent 
with our study results.26 Nevertheless, there remains a need for an effective treatment for patients with Child–Pugh 
B. A previous study showed that 35% of patients treated with Child–Pugh AHCC prior to sorafenib treatment may 
develop Child–Pugh B liver function deterioration after sorafenib discontinuation.27 The latest phase I/II study by 
Kudo et al showed that immunotherapy with immune checkpoint inhibitors had good safety in Child–Pugh B HCC 
patients, which was comparable to that in Child–Pugh A patients.28 Whether patients with Child–Pugh B liver 
function benefit from the combination of regorafenib and pd-1 antibody requires further investigation.

Combination immunotherapy brings clinical benefit to patients with advanced liver cancer and also shows a good safety 
profile. The safety of regorafenib-PD 1 mAb was basically consistent with that in the previous historical data.29 Although 
palmoplantar redness, diarrhea, fatigue, decreased appetite, increased AST, and hypertension are the most common adverse 
events, most of these events are grade 3 and can be managed with dose modification and optimal supportive care.30,31 In 
addition, combination therapy with PD-1 mAb did not increase the overall incidence of any grade or grade 3/4 AEs relative 
to regorafenib monotherapy. In the regorafenib-PD-1 group, 12.1% of patients discontinued treatment due to adverse events, 
which was similar to the incidence reported previously for target immunotherapy (14%).32

Limitations
This study had several limitations. First, this is a retrospective study, with patients coming from a single medical center 
and possibly influenced by specific treatment practices. Second, as a retrospective study, the comparison of regorafenib- 
tirilizumab to regorafenib may have selection bias, and due to the small sample size, paired analysis between the two 
groups was not performed. Third, the sample size of this study is relatively small, and the results of subgroup analysis 
should be interpreted with caution and need to be verified by further studies.

Conclusion
In conclusion, the regorafenib-PD-1 combination is effective and safe in the second-line treatment of patients with 
advanced HCC. Patients seem to benefit from regorafenib-PD-1 treatment more than patients treated with regorafenib 
alone, which may lead to a survival benefit for patients. In addition, the small sample size of this retrospective study 
necessitates more large-scale studies to explore and validate the efficacy of this combination regimen.

Abbreviations
PD-1, Programmed death-1; CI, Confidence interval; DCR, Disease control rate; ECOG, Eastern Cooperative 
Oncology Group; FDA, Food and Drug Administration; HAIC, Hepatic arterial infusion chemotherapy; ORR, 
Objective response rate; OS, Overall survival; PFS, Progression-free survival; RECIST, Response Evaluation 
Criteria in Solid Tumors.
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