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ABSTRACT 

Purpose: To compare overall survival (OS) of patients with unresectable advanced 

hepatocellular carcinoma (HCC) treated with hepatic arterial infusion chemotherapy (HAIC) plus 

sorafenib or sorafenib alone. 

Patients and Methods: In this multicenter, open-label, randomized, phase 3 trial, patients with 

advanced HCC were randomized (1:1) to sorafenib 400 mg BID orally or sorafenib plus HAIC 

(cisplatin 20 mg/m2 on days 1 and 8 and 5-fluorouracil 330 mg/m2 continuously on days 1–5 and 

8–12 of every 28-day cycle via an implanted catheter system). The primary endpoint was OS. 

Key secondary endpoints were time to progression (TTP), progression-free survival (PFS), 

objective response rate (ORR), disease control rate, and safety. 

Results: Of the 205 patients in the intent-to-treat population, 86.3% were male, 87.4% had 

ECOG-PS of 0, 72.2% had macrovascular invasion or extrahepatic spread, and 88.8% had Child-

Pugh A liver function. Median OS was similar in the sorafenib plus HAIC and sorafenib groups 

(11.8 vs. 11.5 months; P=.955), whereas TTP (5.3 vs. 3.5 months; P=.004), PFS (4.8 vs. 3.5 

months; P=.051), and ORR (36.3% vs 17.5%, P=.003) were significantly greater in the combined 

than in the monotherapy group. OS was tended to be longer in patients with main portal vein 

invasion (MPVI) treated with sorafenib plus HAIC than with sorafenib alone (11.4 vs. 6.5 

months; P=.050). Grade 3–4 adverse events more frequent in the sorafenib plus HAIC group 

included anemia (15.9% vs. 5.9%), neutropenia (17.0% vs. 1.0%), and thrombocytopenia (33.0% 

vs. 11.8%). 

Conclusion: The addition of HAIC to sorafenib did not significantly improve OS in patients with 

advanced HCC, but did significantly improve TTP,  and ORR. Combination therapy tended to 

improve OS in HCC patients with MPVI.  

ClinicalTrials.gov Identifier NCT01214343. 
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Introduction 

Although surgical resection and local ablation therapy such as percutaneous ethanol injection and 

percutaneous radiofrequency ablation are considered curative in patients with hepatocellular 

carcinoma (HCC) (1-3), most patients with HCC are not diagnosed until the disease is 

unresectable (4-6).  Locoregional treatments for unresectable HCC include transarterial 

chemoembolization (TACE), systemic chemotherapy, and hepatic arterial infusion chemotherapy 

(HAIC) (7-11).  In HAIC, anticancer drugs are infused directly into the hepatic artery, increasing 

local intratumoral drug concentrations (12). Drugs infused as monotherapy during HAIC include 

cisplatin, with a response rate of 30-40% (13-17). Combination regimens infused during HAIC 

include cisplatin plus 5-fluorouracil (low-dose FP), with response rates ranging from 7-71% (18-

36).  

HAIC with either low-dose FP or another regimen is widely utilized in Japan, Korea, and 

Taiwan. In retrospective comparative cohort studies, HAIC has shown survival benefits when 

compared with historical controls (37). Moreover, HAIC showed better survival than best 

supportive care in the large cohort of Liver Cancer Study Group of Japan after propensity score 

matching (38). Nevertheless, HAIC is not regarded as standard of care, as no prospective 

randomized phase III trials to date have shown survival benefits in patients with advanced HCC.  

A phase II trial in patients with advanced HCC showed better outcomes with single-dose 

cisplatin arterial infusion chemotherapy plus sorafenib than with sorafenib monotherapy (39). 

The arterial infusion technique in that study however, differed completely from continuous 

HAIC with an implanted catheter port system. Thus, prospective trials are needed to assess the 

safety and efficacy of continuous infusion of low-dose FP in patients with advanced HCC.  

Sorafenib is an oral inhibitor of serine/threonine kinases, including those of vascular endothelial 

growth factor receptors (VEGFR)-2 and -3, platelet-derived growth factor receptor (PDGFR)-β, 

and the Flt-3, kit, and Ret gene products (40). Two randomized, placebo-controlled, phase III 

clinical trials showed that sorafenib improved overall survival in patients with unresectable 

advanced HCC (41, 42). Sorafenib has been approved worldwide and has become the standard 

treatment for patients with advanced unresectable HCC. Two retrospective analyses of 

propensity score-matched patients showed that HAIC did not have survival benefits compared 

with sorafenib monotherapy in patients with advanced HCC (43, 44). However, the combination 

of sorafenib and HAIC may have complementary effects in advanced HCC, with sorafenib 
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prolonging survival through disease stabilization and HAIC shrinking tumors through high 

response rate (45). A phase I/II study showed that sorafenib plus low-dose FP resulted in 

favorable tumor control and a generally manageable safety profile in patients with advanced 

HCC (45).   Combination treatment with sorafenib and HAIC may, therefore, benefit patients 

with advanced HCC more than either treatment alone.  

The SILIUS trial was a multicenter, phase 3 study comparing sorafenib plus low-dose FP with 

sorafenib monotherapy in patients with advanced, unresectable HCC who had progressed to 

TACE failure, portal vein invasion, or extrahepatic spread. 
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Methods 

Description of patients 

This prospective, randomized, open-label, active-controlled, parallel-group study enrolled 

patients with advanced HCC not suitable for resection, local ablation, or TACE. Advanced HCC 

was defined as ≥4 tumors refractory to TACE or tumors with vascular invasion or extrahepatic 

spread (EHS) based on histologic examination of biopsy samples or findings by dynamic CT, 

dynamic MRI, or CT during hepatic arteriography or arterioportography (CTHA/CTAP), 

according to AASLD criteria. 

 

Inclusion criteria 

Patients with advanced HCC were eligible if they were aged ≥20 years, had a life expectancy 

≥12 weeks, and were not candidates for hepatectomy, local ablation therapy, or TACE. All 

patients had an ECOG PS of 0–1, a Child-Pugh score ≤7, and adequate bone marrow, liver, and 

renal function. 

 

Exclusion criteria 

Patients were excluded if they had another previous or current malignancy except for curatively 

treated intraepithelial cervical cancer, basal cell carcinoma, superficial bladder cancer, early 

gastric cancer, or other early cancers with a low risk of recurrence. Also excluded were patients 

with renal failure requiring hemodialysis or peritoneal dialysis; those with congestive heart 

failure, active coronary artery disease, ischemic heart disease, or serious cardiac arrhythmia; 

patients with poorly controlled hypertension, active clinically serious infection (grade ≥3), 

hearing impairment, history of HIV infection, or significant gastrointestinal bleeding within 4 

weeks of study entry; and patients currently taking a CYP3A4 inhibitor. 

All study subjects provided written informed consent. The study protocol was approved by the 

ethics committees of all participating institutions. The trial was registered at Clinical Trials.gov 

under Identifier NCT01214343. 
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Treatment protocol  

Subjects were randomized 1:1 to receive either sorafenib 400 mg bid or sorafenib 400 mg bid 

plus low-dose FP HAIC. Stratification factors for randomization using the minimization method 

included institution; the presence or absence of EHS, macroscopic vascular invasion (MVI; Vp0, 

Vp1-3, or Vp4), where Vp0 through Vp4 indicated no, third branch, second branch (segmental 

invasion), first branch (branch invasion) and main portal vein invasion, respectively, according 

to Liver Cancer Study Group of Japan criteria.  

Patients in the sorafenib plus HAIC group underwent catheter placement in the hepatic artery for 

24-hour continuous delivery of low-dose cisplatin and 5-fluorouracil through a subcutaneously 

implanted port system. The gastroduodenal artery and/or right gastric vein was embolized using 

a metallic coil to avoid drug flowing to the stomach, duodenum or pancreas. The arterial 

catheters were placed in a manner allowing for proper drug distribution throughout the liver, 

with the flow checked by contrast CT through the port or by DSA before starting treatment.  

Treatment was divided into 28-day cycles. All patients in both groups were treated with oral 

sorafenib 400 mg bid on days 1-28. In the HAIC combination therapy group, cisplatin was 

administered at a dose of 20 mg/m2/day on days 1 and 8 and fluorouracil was administered at a 

dose of 330 mg/m2/day on days 1–5 and 8–12 of every 28-day cycle, followed by 2 weeks off. 

The first treatment cycle was started within 28 days of randomization. Treatment with sorafenib 

prior to HAIC was allowed, but patients were required to be off sorafenib for 2 days before and 7 

days after reservoir port placement.  Treatment was continued until patients experienced 

progressive disease (PD), as defined by modified RECIST criteria and confirmed by imaging, or 

worsening of general condition. Treatment was also discontinued for adverse events, death, 

patient request, or if HAIC became technically infeasible. Patients who experienced a complete 

response (CR) were also discontinued. 

Criteria for delaying the start of the next cycle of treatment included neutrophil count ≤1,000/μl, 

platelet count ≤50,000/μl, total bilirubin ≥2 mg/dl, ALT or AST ≥6 times the institutional upper 

limit of normal, serum creatinine ≥1.5 times the institutional upper limit of normal, and amylase 

≥2 times the institutional upper limit of normal. If these criteria were not met, and the start of the 

next cycle delayed for >8 weeks, the patient was discontinued. Sorafenib doses were adjusted, by 

interruption or reduction, in patients who experienced clinically significant hematologic or non-

hematologic toxicities attributed to sorafenib. As warranted, sorafenib doses were reduced 
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stepwise from 400 mg bid to 400 mg once daily to 400 mg every other day to 200 mg every other 

day. Stepwise increases were allowed after resolution of the adverse event. 

HAIC was interrupted in patients who experienced hematologic and non-hematologic toxicities 

attributed to HAIC. Sorafenib treatment was continued if infusions alone were interrupted. 

Infusions were resumed at the same or a lower dose. Two dose reduction levels of HAIC were 

allowed: 20 mg/m2/day cisplatin and 170 mg/m2/day fluoruracil, and 10 mg/m2/day cisplatin and 

170 mg/m2/day fluoruracil. Cisplatin alone was discontinued without reducing fluoruracil dose in 

patients who experienced adverse events caused by renal dysfunction. 

 

Study endpoints 

The primary study endpoint was overall survival (OS), calculated from the date of randomization 

until death from any cause or date of last evaluation. Secondary study endpoints included time to 

progression (TTP), calculated from the date of randomization until diagnosis of progression by 

modified RECIST criteria; progression-free survival (PFS), calculated from the date of 

randomization until diagnosis of tumor progression or death from any cause, whichever was 

sooner; overall response rate (ORR), calculated as the percentage of patients who achieved either 

a complete response (CR), or partial response (PR) to treatment; disease control rate (DCR), 

calculated as the percentage of patients who achieved CR, PR, and stable disease (SD); and 

safety. 

 

Statistical analysis 

Calculation of sample size 

Sample size was based on assumptions that the median OS in patients receiving sorafenib 

monotherapy would be 10 months and that HAIC would improve median OS by 70% (hazard 

ratio [HR] 0.59). Thus, 112 events would be necessary to achieve a power of 80% for a one-

sided α of 0.05 and 1:1 group assignment. The necessary number of events would be observed if 

164 patients were followed for 36 months (enrollment period of 24 months and follow-up period 

of 12 months). Based on a drop-out rate of 15%, target enrollment was set at 190 patients (95 per 

group). 
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Other statistical methods 

Results were reported as mean ± SD, number (%), or median (95% confidence interval [CI]), as 

warranted, and compared by Student’s t-tests or Chi-squared tests. Survival outcomes were 

calculated using the Kaplan-Meier method and compared by log-rank tests. Outcomes in the two 

groups were reported as HR and 95% CI. All statistical analyses were performed using SPSS 

version 23 statistical software, with a p-value <0.05 defined as statistically significant. 
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Results 

Patient population  

A total of 206 patients were randomized, 103 to treatment with sorafenib monotherapy and 103 

to sorafenib plus HAIC combination therapy. One patient who was randomized to sorafenib plus 

HAIC withdrew after randomization, leaving 205 patients in the intent-to-treat (ITT) population. 

Fifteen patients, one in the sorafenib group and 14 in the sorafenib plus HAIC group, were not 

treated, leaving 190 patients in the safety population (Figure 1). 

The two groups were generally well matched (Table 1). Mean ages of patients in the ITT 

population randomized to sorafenib and sorafenib plus HAIC were 68.1 ± 9.1 years and 66.7 ± 

10.2 years, respectively, and 85.4% and 87.3%, respectively, were male. There were also no 

significant differences between the two groups in terms of Child-Pugh grade, disease etiology, 

BCLC stage, and the presence of EHS and MVI. 

Although the mean duration of sorafenib treatment was slightly longer in the sorafenib plus 

HAIC treatment group, the median duration was slightly longer in the sorafenib monotherapy 

group (Supplementary Table 1). Mean and median relative sorafenib dose intensities were 

greater in the group treated with sorafenib alone. The mean and median numbers of HAIC cycles 

in the sorafenib plus HAIC group were 4.0 and 2.0, respectively. 

  

Efficacy outcomes 

Kaplan-Meier analysis showed that OS, the primary endpoint, was similar in the two treatment 

groups (Figure 2A). Median OS was 11.5 months (95% CI, 8.2–14.8 months) in patients treated 

with sorafenib monotherapy and 11.8 months (95% CI, 9.1–14.5 months) in patients treated with 

sorafenib plus HAIC (HR 1.009; 95% CI, 0.743–1.371, P=.955).  

Differences in OS were observed when patients were stratified by MVI (Figure 3). Median OS 

in patients with Vp1-3 (branch-segmental portal vein invasion) was longer with sorafenib 

monotherapy (14.4 months; 95% CI, 9.3–19.5 months) than with sorafenib plus HAIC (12.6 

months; 95% CI, 4.3–20.9 months), although the difference was not statistically significant (HR 

1.367; 95% CI, 0.829–2.255, P=.218). In contrast, median OS in patients with Vp4 (main portal 

vein invasion: MPVI) tended to be longer in those treated with sorafenib plus HAIC (11.4 
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months; 95% CI, 7.0–15.9 months) than in those treated with sorafenib alone (6.5 months; 95% 

CI, 4.5–8.4 months; HR 0.493; 95% CI, 0.240–1.014, P=.050). Forest plot analysis of factors 

associated with OS also showed that OS was greater in patients with Child-Pugh score 6 treated 

with sorafenib monotherapy than with sorafenib plus HAIC (Figure 4). However, sorafenib plus 

HAIC resulted in longer OS in patients with MPVI and in those with Child-Pugh score 7 than did 

sorafenib alone. 

Analysis of secondary outcomes showed TTP was significantly longer and PFS tended to be 

longer in patients treated with sorafenib plus HAIC than in patients treated with sorafenib alone 

(Figure 2B, C). ORR was significantly greater in patients treated with sorafenib plus HAIC than 

in those treated with sorafenib monotherapy (36.3% vs 17.5%, P=.003). DCR rates were similar 

(72.8% vs 64.7%, P=.230; Table 2). Patients in each arm were stratified by whether they 

achieved CR/PR or SD/PD. Kaplan-Meier analysis showed that OS was significantly greater in 

the CR/PR than in the SD/PD subgroups (Supplementary Figure 1A, B). Moreover, a 

comparison of patients who achieved CR/PR showed that OS was longer for those in the 

sorafenib monotherapy group than in the sorafenib plus HAIC group, although the difference 

was not statistically significant (Supplementary Figure 1C). 

 

Safety outcomes 

Adverse event rates were generally similar in the two groups (Table 3). However, rates of all 

grade and grades 3/4 reductions in neutrophil and platelet counts were significantly higher in the 

sorafenib plus HAIC than in the sorafenib monotherapy group. In contrast, rates of all-grade 

alopecia, hoarseness, diarrhea, and increased ALT were significantly higher in the sorafenib 

monotherapy than in the sorafenib plus HAIC group, whereas rates of all-grade nausea, 

vomiting, and decreased white blood cell counts were significantly higher in the sorafenib plus 

HAIC group. Adverse events associated with the implanted catheter system were observed only 

in the sorafenib plus HAIC group.  
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Discussion 

Systemic chemotherapy agents have shown little efficacy in patients with advanced HCC (46, 

47). In contrast, the phase III Sorafenib Hepatocellular Carcinoma Assessment Randomized 

Protocol (SHARP) and Asia-Pacific trials showed that sorafenib significantly prolonged OS in 

patients with advanced HCC, resulting in a significant advance in the treatment of this disease 

(41, 42). Other new agents tested in a first-line setting, including sunitinib, brivanib, and 

linifanib, and combinations of sorafenib with other agents, including the anti-angiogenic agent 

erlotinib and the cytotoxic agent doxorubicin (48-52), failed to show better survival benefit than 

sorafenib alone.  

A phase I/II study in patients with advanced HCC found that sorafenib plus low-dose FP resulted 

in favorable tumor control and a generally manageable safety profile (45). These findings 

suggested that the combination of sorafenib and low-dose FP HAIC would improve OS in 

patients with advanced HCC. However, the current phase III SILIUS trial found that, compared 

with sorafenib monotherapy, this combination did not improve OS in patients with advanced 

unresectable HCC.  

In SILIUS, combination therapy with sorafenib plus low-dose FP HAIC resulted in significantly 

higher TTP and ORR than did sorafenib monotherapy, suggesting that HAIC may have an 

additive anti-cancer effect on sorafenib. This is similar to findings reported previously in 

retrospective cohort studies of patients with advanced HCC (18-38). In a large, nationwide 

cohort study of patients with advanced HCC who were treated with low-dose FP HAIC, median 

OS was significantly longer in responders to low-dose FP HAIC (CR+PR) than in nonresponders  

(SD+PD) (25.8 months vs. 6.0 months, respectively) (38), with similar findings reported in 

another study (37). This phase III SILIUS trial also demonstrated survival benefits in responders 

(CR+PR) to combination therapy, through high response rate and slower TTP, compared with n 

responders to sorafenib alone. The finding that ORR was significantly higher with the use of 

combination therapy than with sorafenib monotherapy indicated that a much higher fraction of 

the enrichable patient population experienced survival benefits from combination therapy than 

from sorafenib alone.  

The present study also found that combination therapy tended to improve OS and 1- and 2-year 

survival rates in HCC patients with MPVI (Vp4) when compared with sorafenib monotherapy, a 

finding consistent with previous reports (18-21, 38). An analysis of 57,445 patients with 
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advanced HCC prospectively registered in the nationwide database of the Liver Cancer Study 

Group of Japan from 2000 through 2005 compared 476 patients who received low-dose FP 

HAIC using a subcutaneous infusion port with 1,466 patients who received best supportive care 

(48). After propensity score matching, median OS was significantly longer in the 189 patients 

with MPVI who received low-dose FP HAIC than in the 189 who did not (7.9 months vs. 3.1 

months). In comparison, the average OS in patients with MPVI was found to be <3 months (53-

56). In SILIUS, the median OS in patients treated with low-dose FP HAIC plus sorafenib was 

11.4 months compared with 6.5 months in patients treated with sorafenib monotherapy. 

Overall, these findings suggest that, compared with sorafenib alone, the combination of low-dose 

FP HAIC and sorafenib may benefit selected patients with advanced HCC. These include older 

patients, those with MPVI (Vp4), patients with Child-Pugh scores of 7 and responders to this 

combination therapy. No unexpected AEs were reported. 

The major limitation of this study was the small numbers of patients in the various subgroups, 

making it difficult to determine the statistical significance of outcomes in these groups. 

Additional studies with larger numbers of patients are required to determine whether sorafenib 

plus low-dose FP HAIC has advantages over sorafenib alone in patients with advanced HCC, 

especially in patients with MPVI. 

In conclusion, low-dose FP HAIC plus sorafenib did not improve OS in patients with advanced 

HCC and MVI and/or EHS compared with sorafenib monotherapy.  However, combination 

treatment did increase ORR and TTP, suggesting that this combination may benefit some 

selected patients. These results are consistent with those of retrospective cohort studies, which 

found that response rate was higher in patients treated with low-dose FP HAIC plus sorafenib 

compared with sorafenib alone, with the higher percentage of responders to combination therapy 

resulting in longer survival in responder subgroups. Furthermore, patients with MPVI may 

benefit from low-dose FP HAIC combination therapy. Further large-scale trials are warranted.  
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Table 1. Baseline demographic and clinical characteristics of the intent-to-treat (efficacy) population 

 Sorafenib (n=103) Sorafenib + HAIC (n=102) 

Age, yrs, mean ± SD 68.1 ± 9.1 66.7 ± 10.2 

Sex, n (%)   

     Male 88 (85.4) 89 (87.3) 

     Female 15 (14.6) 13 (12.7) 

Child-Pugh grade, n (%)   

     A 92 (89.3) 90 (88.2) 

     B 11 (10.7) 12 (11.8) 

Etiology, n (%)   

     Hepatitis B 22 (21.4) 26 (25.5) 

     Hepatitis C 46 (44.7) 47 (46.1) 

BCLC Stage, n (%)   

     B 27 (26.2) 32 (31.4) 

     C 76 (73.8) 70 (68.6) 

MVI present, n (%) 64 (62.1) 58 (56.9) 

EHS present, n (%) 26 (25.2) 27 (26.5) 

MVI/EHS present, n (%) 75 (72.8) 73 (71.6) 

AFP (ng/dl) 195.0 440.5 

DCP (mAU/ml) 1487.0 2780.5 

AFP-L3 (ng/dl) 24.6 21.6 

Abbreviations: AFP, alfa-fetoprotein; AFP-L3, L3 fraction of AFP; BCLC, Barcelona clinic liver cancer; 

DCP, des-γ–carboxyprotein; EHS; extra hepatic spread; MVI, macrovascular invasion. 
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Table 2. Summary of best response by mRECIST criteria in the randomized population. 

 Sorafenib  

(n=103)  

Sorafenib + HAIC  

(n=102)  

P-value 

Best response, n (%)   <0.001 

   Complete response (CR) 2 (1.9)   8 (7.8)  

   Partial response (PR) 16 (15.5) 29 (28.4)  

   Stable disease (SD) 57 (55.3) 29 (28.4)  

   Progressive disease (PD) 21 (20.4) 16 (15.7)  

   Not evaluable 7 (6.8) 20 (19.6)  

ORR (CR + PR), n (%) 18 (17.5) 37 (36.3) 0.003 

DCR (CR + PR + SD), n (%) 75 (72.8) 66 (64.7) 0.230 

Abbreviations:  CR, complete response; DCR, disease control rate; ORR, overall response rate; PD, 

progressive disease; PR, partial response; SD, stable disease.  
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Table 3. All-grade treatment-emergent adverse events with frequency >15% in either group and 

corresponding grade 3/4 adverse events 

 Sorafenib, % 

(n=102) 

Sorafenib + HAIC, % 

 (n=88) 

P-value 

 All-Grade Grade 3/4 All-Grade Grade 3/4 All-Grade Grade 3/4 

Elevated AST 96.1 29.4 94.3 27.3 0.841 0.744 

Elevated ALT 87.3 14.7 72.7 13.6 0.015 0.833 

Thrombocytopenia 80.4 11.8 89.8 33.0 0.036 <0.001 

Anemia 77.5 5.9 85.2 15.9 0.071 0.025 

Hypertension 76.5 25.5 76.1 25.0 0.912 0.938 

Elevated lipase 65.7 34.3 61.4 28.4 0.318 0.383 

Elevated bilirubin 64.7 11.8 62.5 8.0 0.843 0.383 

Hand-foot skin reaction  58.8 13.7 48.9 9.1 0.197 0.319 

Elevated serum amylase 56.9 10.8 48.9 11.4 0.184 0.899 

Malaise 52.9 0.0 46.6 0.0 0.430 NA 

Anorexia 52.9 5.9 55.7 12.5 0.630 0.111 

Diarrhea 48.0 9.8 33.0 3.4 0.041 0.082 

Decreased WBC count 48.0 4.9 67.0 12.5 0.006 0.060 

Elevated INR 48.0 0.0 43.2 0.0 0.604 NA 

Neutropenia 41.2 1.0 67.0 17.0 <0.001 <0.001 

Fatigue 39.2 7.8 30.7 9.1 0.243 0.757 

Weight loss 32.4 1.0 37.5 0.0 0.774 0.352 

Hoarseness 32.4 1.0 15.9 0.0 0.010 0.352 

Alopecia 25.5 0.0 8.0 0.0 0.002 NA 

Fever 24.5 2.9 22.7 0.0 0.811 0.105 

Nausea 16.7 2.0 35.2 4.5 0.003 0.310 

Vomiting 6.9 1.0 19.3 3.4 0.009 0.245 

Implanted catheter 

system trouble 

0.0 0.0 18.2 12.5 NA NA 

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international 

normalized ratio.  
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Figure 1. Patient disposition during the study.  
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Figure 2. Kaplan-Meier analysis of (A) overall survival, (B) time to progression, and (C) 

progression-free survival in patients treated with sorafenib alone and sorafenib plus HAIC. 
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Figure 3. Kaplan-Meier analysis of overall survival in patients treated with sorafenib alone and 

sorafenib plus HAIC and stratified by MVI. (A) Vp1–3 and (B) Vp4. 
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Figure 4. Forest plot of factors associated with overall survival in patients treated with sorafenib 

alone and sorafenib plus HAIC. 
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Supplementary Table 1. Dose intensities of sorafenib and number of HAIC cycles in the safety 

population. 

 Sorafenib  

(n=102)  

Sorafenib + HAIC 

(n=88)  

Duration of sorafenib treatment, weeks   

   Mean ± SD 23.9 ± 29.0   25.0 ± 31.9   

   Median (range) 14.4 (159.3) 13.6 (216.0) 

Relative sorafenib dose intensity, %   

   Mean ± SD 60.0 ± 25.6   53.7 ± 26.6   

   Median  55.6 (100.0) 53.1 (100.0) 

Total number of HAIC cycles (1 cycle = 

28 days) 

 (n=85) 

   Mean ± SD  4.0 ± 4.0   

   Median (range)  2.0 (19.0) 

 

  



25 
 

Supplementary Figure 1. Kaplan-Meier analysis of overall survival in patients stratified by tumor 

response. (A, B) OS was significantly longer in patients who achieved CR+PR than in those who 

achieved SD+PD in response to sorafenib alone (A) and sorafenib plus HAIC (B). (C) OS was 

similar in patients who achieved CR+PR in response to sorafenib alone and sorafenib plus 

HAIC. 

 


