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Background/Aims: Sorafenib is the standard treatment for patients with advanced 
hepatocellular carcinoma (HCC). We aimed to investigate the prognosis predictors and the role of 
second-line cytotoxic systemic chemotherapy (CSC) in patients with advanced HCC after sorafenib 
discontinuation in the pre-regorafenib era.

Methods: From 2007 to 2015 in the pre-regorafenib era, the medical records of 166 HCC 
patients, who had permanently discontinued sorafenib, were retrospectively reviewed. For 
further analysis of survival factors after sorafenib treatment failure, we compared the survival of 
patients who had maintained liver function after second-line treatment with the best supportive 
care (BSC) group and selective BSC (SBSC) group. 

Results: After discontinuation of sorafenib, median overall survival (OS) was 2.8 (1.9-3.7) months. 
The OS in patients who discontinued sorafenib due to adverse effect, progression, and poor 
clinical condition were 5.5 (2.4-8.6), 5.5 (2.2-8.9), and 0.9 (0.5-1.3) months, respectively (P<0.001). 
The independent predictive factors of survival after sorafenib failure were serum level of 
bilirubin and albumin, α-fetoprotein, discontinuation cause, and second-line CSC. In comparison 
with survival between second-line CSC and BSC group, the CSC group showed better survival 
outcome compared to the BSC group (10.6 vs. 1.6 months, P<0.001) and SBSC group (10.6 vs. 4.2 
months, P=0.023).

Conclusions: The survival after sorafenib failure in patients who discontinued sorafenib due 
to progression and adverse effects was significantly better than in those who discontinued 
treatment due to clinical deterioration. In the pre-regorafenib era, patients who received 
second-line CSC showed better survival than those who received only supportive care after 
sorafenib failure. (J Liver Cancer 2019;19:117-127)
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IntroductIon

Hepatocellular carcinoma (HCC) is the fifth most com-

monly occurring cancer, but the second most fatal form of 

cancer around the world.1 The high mortality rate of this dis-

ease is due to delayed diagnosis of HCC and there is a limited 

therapeutic modality for patients with advanced HCC.2,3 

Sorafenib, which inhibits multiple kinases targeting Raf1, B-
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Raf, vascular endothelial growth factor receptors, and platelet-

derived growth factor receptors,4,5 is the first proven therapeu-

tic drug in patients with advanced HCC that accompanies 

portal vein invasion and distant metastasis.6,7 However, 

sorafenib treatment increased median overall survival by 2.8 

and 2.3 months only as compared to the placebo in two multi-

center phase III trials.8,9

Although there were significant benefits with sorafenib 

treatment with respect to survival and disease control rate, 

most of the disease controlled patients showed stable disease 

such that the tumor size showed neither sufficient shrinkage 

to qualify as partial response nor sufficient increase to qualify 

as progressive disease.8-10 Moreover, the overall incidence of 

sorafenib-related adverse events was very high, such as hand-

foot skin reaction, diarrhea, and fatigue. These adverse events 

led to dose reduction or discontinuation of sorafenib, result-

ing in a decrease of the anti-tumor effect of sorafenib. There 

have been several clinical trials for the treatment of advanced 

HCC patients with other target agents, such as sunitinib,11 

linifanib,12 and brivanib.13,14 However, these drugs failed to 

show any clinical benefit in the prolongation of median sur-

vival. Further, the role of cytotoxic systemic chemotherapy 

(CSC) in patients with advanced HCC was unclear because 

there is neither any cytotoxic drug nor a combination of che-

motherapy agents which have proven survival benefit in well-

controlled, randomized trials.15 Fortunately, recently another 

systemic agent of lenvatinib has been approved as a first-line 

therapy after phase 3 trial that showed non-inferiority com-

pared with sorafenib in advanced HCC patients without 

main portal vein involvement.16 However, there was no avail-

able second-line treatment after failure of lenvatinib.

Although regorafenib was first approved as a second-line 

therapy in 201717 and several other agents showed promising 

results,18-20 in the pre-regorafenib era, the prognosis of pa-

tients with advanced HCC was very poor such that the medi-

an survival was 4.1 months after permanent discontinuation 

of sorafenib.21 This poor prognosis resulted from poor liver 

function, shortage of studies about post-sorafenib prognosis, 

and absence of approved second-line therapeutic options. 

Therefore, studies that investigate the predictor of survival 

and the role of second-line CSC for patients after sorafenib 

discontinuation are needed for widening the therapeutic 

strategy in HCC patients with sorafenib failure. In this study, 

we analyzed prognostic factors for these patients including 

second-line CSC in the pre-regorafenib era.

MEtHodS 

1. Patients and data collection

From 2007 to 2015, we identified a total of 259 patients 

who were treated with sorafenib for advanced HCC. The ex-

clusion criteria were 1) patients that were maintaining 

sorafenib at time of analysis, 2) patients that were lost to fol-

low up during sorafenib treatment, and 3) patients that were 

prescribed sorafenib for 14 days or below. We retrospectively 

collected medical records of the patients including demo-

graphic data, laboratory data, the etiology of HCC, Eastern 

Cooperative Oncology Group (ECOG) performance status, 

tumor characteristics, and reason for discontinuation of 

sorafenib (tumor progression, adverse event, and clinical de-

compensation).

2. Treatment

After discontinuation of sorafenib, clinicians estimated the 

status of patients based on ECOG performance status, liver 

function, and tumor status. When general status was favor-

able (ECOG performance status 0 or 1) and liver function 

was preserved (child class A), these patients were candidates 

for second-line CSC. Depending on their consent, the pa-

tients received second-line CSC. The patients who were not 

treated with CSC received best supportive care. 

The regimen of second-line CSC was composed of doxo-

rubicin, cisplatin, and capecitabine. Doxorubicin 60 mg/m2 

and cisplatin 60 mg/m2 were administrated on day 1 intrave-

nously and oral capecitabine was prescribed for 21 days. Each 

cycle was repeated every 4 weeks. For nadir follow up, pa-

tients visited the clinic and checked complete blood count 

(CBC) and white blood cell differential counts from day 7 to 

10. Patients who had received systemic chemotherapy took 

chest computed tomography (CT) and abdominal CT every 
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2 cycles for assessment of treatment response. In the case of 

tumor progression, some patients received conservative 

management while other patients received third-line system-

ic chemotherapy that was comprised gemcitabine and oxali-

platin.

3. Follow-up and outcome assessment

Every patient visited at least once a month and was tested 

for CBC, electrolyte, blood urea nitrogen, creatinine, aspar-

tate aminotransferase, alanine transaminase, total bilirubin, 

prothrombin time (PT). α-fetoprotein (AFP), and protein 

induced by vitamin K absence or antagonist-II was checked 

once every 1-3 months. In patients receiving second-line 

CSC, chest and abdominal CT was taken every 2 cycles to 

evaluate the treatment response. Tumor response was evalu-

ated using the modified Response Evaluation Criteria in Sol-

id Tumor (mRECIST) for HCC.22 According to mRECIST, 

tumor responses were categorized as complete response 

(CR), partial response (PR), stable disease (SD), and pro-

gressive disease (PD). The overall response was determined 

as the number of patients with CR and PR out of total pa-

tients. Disease control rate was determined as the number of 

patients with CR, PR, and SD out of total patients. Adverse 

events were summarized according to the National Cancer 

Institute Common Terminology Criteria for Adverse Events  

version 5.0.23

4. Statistical analysis

The baseline characteristics of patients were presented as 

mean or number of patients, as appropriate. Median overall 

survival (OS) period was calculated using the Kaplan-Meier 

curve and survival probability was compared by the log-rank 

test. A cox’s regression model was used for evaluation of the 

significant factors affecting the prognosis after discontinuation 

of sorafenib. Multicollinearity analysis was performed and it 

was considered acceptable when variance inflation factor (VIF) 

values were less than 10. All statistics were analyzed with SPSS 

ver. 24 (IBM Corp., Armonk, NY, USA). When a P-value was 

below 0.05, it was considered statistically significant.

rESuLtS 

1. Patients and baseline characteristics

There were 259 patients who had been prescribed sorafenib 

due to advanced HCC (Fig. 1). Among them, 19 patients 

were maintaining sorafenib at the time of analysis, 60 pa-

tients were lost to follow-up during treatment with sorafenib, 

and 14 patients were prescribed sorafenib for 14 days or be-

low. As a result, 166 patients were enrolled in this study. 

Among 89 patients who were a candidate for chemotherapy 

(Child-Pugh class A and ECOG 0-2), 41 patients were treat-

ed with systemic chemotherapy, four patients were treated 

with transcatheter arterial chemoembolization (TACE), and 

44 patients received best supportive care as they refused fur-

ther treatment. Among 77 patients who were not a candidate 

for chemotherapy, most patients received best supportive 

care (70 patients), but seven patients were treated with sys-

temic chemotherapy because these patients insisted on fur-

ther treatment. Finally, 114 patients received supportive care, 

Figure 1. Flow diagram for study assessment. Initially, 1,635 reports 
were searched through the database and other sources. Only 25 
studies were enrolled af ter evaluation. HCC, hepatocellular 
carcinoma; ECOG, Eastern Cooperative Oncology Group; TACE, 
transcatheter arterial chemoembolization.
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48 patients received second-line CSC, and four patients re-

ceived TACE.

Baseline characteristics of 166 patients are summarized in 

Table 1. The mean age of the patients was 57.9 years and pa-

tients were predominantly men (81.9%). Hepatitis B virus 

(HBV) was the main etiologic factor for the development of 

HCC (74.1%), followed by alcohol consumption (12.7%) 

and hepatitis C virus (HCV) (6.6%). Most patients main-

tained good ECOG performance status (0/1, 63.2%) and 

only 54 patients (32.5%) received sorafenib as an initial treat-

ment for HCC. Vascular invasion was observed in 96 patients 

(57.8%) whereas 135 patients (81.3%) had distant metastasis. 

Disease progression (44.6%) and decompensation (36.7%) 

were the main cause for discontinuation of sorafenib.

2. Overall survival

When we analyzed the OS of patients after discontinuation 

of sorafenib, the prognosis was very poor. The median OS 

was 2.8 month (95% confidence interval [CI], 1.9-3.7) and 

Table 1. Baseline characteristics

Characteristic Value (n=166)

Age (years) 57.9±10.1

Male 136 (81.9)

etiology 

Alcohol 21 (12.7)

HBV 123 (74.1)

HCV 11 (6.6)

Others 11 (6.6)

eCOG PS

0, 1 105 (63.2)

2, 3, 4 61 (36.8)

SFN as initial therapy 54 (32.5)

Ascites 74 (44.6)

HeP 13 (7.8)

Albumin (g/dL) 3.5 ± 0.6

total bilirubin (mg/dL) 3.4 ± 4.6

Pt (INR) 1.3 ± 0.4

AFP ≥400 ng/dL 95 (57)

PIVKA-II >200 mAU/mL 138 (83)

Vascular invasion 96 (57.8)

Distant metastasis 135 (81.3)

Reason for discontinuation

Disease progression 74 (44.6)

Ae/self discontinuation 31 (18.7)

Decompensation/poor condition 61 (36.7)

Values are presented as mean±standard deviation or number (%).
HBV, hepatitis B virus; HCV, hepatitis C virus; eCOG, eastern 
Cooperative Oncology Group; PS, performance status; SFN, sorafenib; 
HeP, hepatic encephalopathy; Pt, prothrombin time; INR, international 
normalized ratio; AFP, alpha fetoprotein; PIVKA-II, prothrombin in 
vitamin K absence-II; Ae, adverse event.

Figure 2 . Kaplan-Meier curve of all patients that discontinue 
sorafenib permanently.

Figure 3. Kaplan-Meier curve of decompensation group (red), 
progression group (blue), and adverse event group (green). AE, 
adverse event.
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most of the patients (153 of 166 patients, 92.2%) died within 

12 months (Fig. 2). Next, we classified patients according to 

the reason for the discontinuation of sorafenib (Fig. 3). The 

median OS of decompensation group was 0.9 month (95% 

CI, 0.5-1.3). The patients that discontinued sorafenib due to 

disease progression had a median OS of 5.6 months (95% 

CI, 2.5-8.6). The median OS of the adverse event group was 

5.5 months (95% CI, 2.4-8.6). Compared to the decompen-

sation group, the disease progression group (P<0.001 by log-

rank test) and adverse event group (P <0.001 by log-rank 

test) showed better OS. There was no significant difference 

between the disease progression group and adverse event 

group (P=0.529 by log-rank test).

3.  Survival predictor of patients after discontinu-

ation of sorafenib

For analyzing survival predictor of patients after discontin-

uation of sorafenib, Cox regression analysis was performed 

(Table 2). In the univariate analysis, initial treatment, ECOG 

performance status, PT, bilirubin, albumin, AFP, ascites, he-

patic encephalopathy, vascular invasion, the reason for dis-

continuation of sorafenib, and receiving of second-line treat-

ment were significant. Because the reason for discontinuation 

of sorafenib and receiving of second-line treatment might in-

fluence each other, we conducted multivariate analysis thrice: 

first by model 1 which included the reason for discontinuation 

Table 2. Univariate and multivariate analysis for survival factors after discontinuation of sorafenib

Variable
Univariate HR 

(95% CI)
P-value* Multivariate HR 

(95% CI) model 1
P-value* Multivariate HR 

(95% CI) model 2
P-value* Multivariate HR

(95% CI) model 3
P-value*

Sex (male) 0.90 (0.58-1.42) 0.661 - - - -

Initial tx. (yes/no) 1.73 (1.18-2.53) 0.005 0.87 (0.57-1.33) 0.523 1.22 (0.80-1.86) 0.353 1.220 (0.791-1.882) 0.368

eCOG PS (2/3/4 vs. 
0/1)

4.83 (3.25-7.18) <0.001 1.02 (0.45-2.33) 0.964 1.679 (0.96-2.94) 0.071 0.941 (0.417-2.125) 0.884

Pt 5.18 (3.46-7.74) <0.001 1.45 (0.75-2.82) 0.268 1.45 (0.75-2.80) 0.276 1.494 (0.777-2.783) 0.229

Bilirubin 1.20 (1.15-1.24) <0.001 1.16 (1.10-1.22) <0.001 1.15 (1.09-1.21) <0.001 1.153 (1.095-1.215) <0.001

Albumin 0.37 (0.29-0.48) <0.001 0.58 (0.41-0.84) 0.004 0.59 (0.40-0.85) 0.005 0.624 (0.427-0.913) 0.015

AFP (≥400 vs. <400 
ng/mL)

1.79 (1.23-2.60) 0.002 1.64 (1.08-2.49) 0.021 1.599 (1.06-2.42) 0.026 1.607 (1.052-2.455) 0.028

PIVKA II (≥200 vs. 
<200 mAU/mL)

1.41 (0.83-2.39) 0.203 - - - -

Ascites (yes/no) 1.93 (1.34-2.77) <0.001 0.72 (0.46-1.12) 0.72 0.78 (0.50-1.22) 0.277 0.719 (0.454-1.138) 0.159

HeP (yes/no) 2.77 (1.48-5.20) 0.002 0.99 (0.49-1.99) 0.984 0.96 (0.48-1.91) 0.905 0.999 (0.499-2.000) 0.998

Vascular invasion 
(yes/no)

1.84 (1.27-2.68) 0.001 0.92 (0.59-1.44) 0.712 0.92 (0.59-1.44) 0.714 0.981 (0.624-1.541) 0.934

Metastasis (yes/no) 0.81 (0.51-1.28) 0.375 - - - -

Reason for 
discontinuation

tumor 
progression

- - - - - -

Adverse event 0.84 (0.9-1.44) 0.529 0.89 (0.52-1.55) 0.686 - - 0.831 (0.470-1.470) 0.525

Clinical 
decompensation

4.95 (3.22-7.59) <0.001 2.34 (1.023-5.32) 0.043 - - 1.997 (0.878-4.541) 0.099

2nd line treatment 
(yes/no)

0.28 (0.18-0.43) <0.001 - - 0.57 (0.33-0.98) 0.040 0.543 (0.302-0.974) 0.040

HR, hazard ratio; CI, confidence interval; tx., therapy; eCOG, eastern Cooperative Oncology Group; PS, performance status; Pt, prothrombin time; 
AFP, alpha fetoprotein; PIVKA-II, prothrombin in vitamin K absence-II; HeP, hepatic encephalopathy.
*Cox’s regression model was used.
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of sorafenib, second by model 2 which included second-line 

treatment, and third by model 3 which included both the rea-

son for discontinuation and second-line treatment. In model 

1, serum bilirubin level, serum albumin level, AFP, and clinical 

decompensation were significant prognostic factors for surviv-

al predictor of patients after discontinuation of sorafenib. In 

model 2, serum bilirubin level, serum albumin level, AFP, and 

second-line treatment were significant prognostic factors. In 

model 3, serum bilirubin, serum albumin, AFP level were sig-

nificant prognostic factors. In multicollinearity analysis, VIF of 

the reason for discontinuation of sorafenib and receiving of 

second-line treatment were acceptable (1.360-1.643). There 

was no significant difference with respect to clinical decom-

pensation, however, second-line treatment was still a signifi-

cant prognostic factor for survival predictor of patients after 

discontinuation of sorafenib.

4.  Survival benefit of second-line systemic che-

motherapy compared to best supportive care

Next, we compared prognosis between the best supportive 

care group and second line systemic chemotherapy group af-

ter discontinuation of sorafenib. A total of 114 patients re-

ceived best supportive care after discontinuation of sorafenib 

and median OS was 1.63 months (Fig. 4A). For the 48 pa-

tients who were treated with second-line systemic chemo-

therapy, the median OS was 10.57 months. Median OS 

showed a significant difference (P<0.001 by log-rank test).

However, the best supportive care group included 70 pa-

tients who had discontinued sorafenib due to liver decom-

pensation and these patients could not receive second-line 

systemic chemotherapy. Therefore, we excluded these pa-

tients and compared the median OS between selective best 

supportive care group and second-line systemic chemothera-

py group. Characteristics of the selective best supportive care 

group and chemotherapy group are summarized in Table 3. 

Chemotherapy group showed lower age, higher albumin lev-

el, and low total bilirubin level compared to selective best 

supportive care group. Second-line chemotherapy group also 

showed better OS comparing to selective supportive care 

group (10.57 months vs. 4.34 months, P=0.023 by log-rank 

test) (Fig. 4B).

5.  Clinical outcomes of advanced HCC patients 

who received second-line systemic chemo-

therapy after discontinuation of sorafenib

We analyzed the response rate of 48 HCC patients who re-

Figure 4. Kaplan-Meier analysis of overall survival (OS). (A) Median OS was 1.63 months in the best supportive care group (red) and 10.57 months 
in second-line chemotherapy group (blue). (B) Median OS was 4.34 months in the selective best supportive care group (red) and 10.57 months in 
second-line chemotherapy group (blue). BSC, best supportive care; CTx., chemotherapy. 

A B
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ceived second-line systemic chemotherapy after sorafenib 

failure (Table 4). When best response rates were analyzed ex-

cluding eight patients who were not available for tumor re-

sponse, there was no CR, 10 patients (20.8%) had PR, and 14 

patients (29.2%) had SD. However, 16 patients (33.3%) had 

PD. The objective response rate was 20.8% and disease con-

trol rate was 50.5%. Treatment-related adverse events are 

summarized in Table 5. In total, 47 patients (97.9%) devel-

oped adverse events and 27 patients (56.3%) developed grade 

≥3 adverse events. Treatment-related mortality was reported 

in five patients due to severe infection.

Table 3. Comparison between best supportive group and chemotherapy group

Characteristic BSC group (n=44) CTx. group (n=48) P-value*

Age (years) 60.5±11.0 55.4±9.8 0.020

Male 36 (81.8) 39 (81.3) 0.944

etiology

Alcohol 7 (15.9) 6 (12.5)

HBV 29 (65.9) 37 (77.1) 0.695

HCV 4 (9.1) 3 (6.3)

Others 4 (9.1) 2 (4.2)

eCOG PS

0, 1 43 (97.7) 47 (97.9) 0.950

2, 3, 4 1 (2.3) 1 (2.1)

SFN as initial therapy 30 (68.2) 38 (79.2) 0.339

Ascites 16 (36.4) 14 (29.2) 0.462

HeP 1 (2.3) 0 (0.0) 0.294

Albumin (g/dL) 3.6±0.4 3.9±0.5 0.002

total bilirubin (mg/dL) 1.8±1.6 1.2±0.9 0.010

Pt (INR) 1.14±1.18 1.11±0.16 0.365

AFP ≥400 ng/dL 25 (56.8) 22 (45.8) 0.292

PIVKA-II >200 mAU/mL 32 (76.2) 39 (81.3) 0.557

Vascular invasion 23 (52.3) 22 (45.8) 0.537

Distant metastasis 38 (86.4) 42 (87.5) 0.872

Reason for discontinuation

Disease progression 27 (61.4) 36 (75.0) 0.366

Ae/self discontinuation 17 (38.6) 12 (25.0)

Values are presented as mean±standard deviation or number (%).
BSC, best supportive care; Ctx., chemotherapy; HBV, hepatitis B virus; HCV, hepatitis C virus; eCOG, eastern Cooperative Oncology Group; 
PS, performance status; SFN, sorafenib; HeP, hepatic encephalopathy; Pt, prothrombin time; INR, international normalized ratio; AFP, alpha 
fetoprotein; PIVKA-II, prothrombin in vitamin K absence-II; Ae, adverse event.
*the Chi-square test and Fisher's extract test were used. 

Table 4. Response rates after 2nd line chemotherapy

Response Patient (n=48)

Best response rates

Complete response 0 (0.0)

Partial response 10 (20.8)

Stable disease 14 (29.2)

Disease progression 16 (33.3)

Not available  8 (16.7)

Objective response rates 10 (20.8)

Disease control rates 24 (50.5)

Values are presented as number (%).
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dIScuSSIon 

Although the survival benefit of sorafenib has been shown 

by various studies,8,9 the prognosis of patients who discontin-

ue sorafenib permanently was very poor. Iavarone et al.21 re-

ported that discontinuation of sorafenib due to adverse 

events, absence of macrovascular invasion, extrahepatic me-

tastasis, and poor performance status were predictors of sur-

vival after discontinuation of sorafenib. After discontinua-

tion of sorafenib, some patients were capable of receiving 

second-line treatment, especially those who discontinued 

sorafenib due to progressive disease or severe adverse events. 

For justification of second-line treatment, studies that evalu-

ate the survival predictor are needed including whether pa-

tients received second-line treatment.

In the treatment of HCC, clinicians should consider sever-

al factors including tumor stage, performance status, and es-

pecially, liver function. According to recent modified Baro-

celona Clinic Liver Cancer BCLC algorithm, systemic 

treatment was recommended in the advanced stage that rep-

resents portal vein invasion and extrahepatic metastasis with 

performance status 1 or 2 and Child-Pugh class A.6 In case of 

discontinuation of sorafenib, Iavarone et al.21 reported that 

23% of the patients discontinued sorafenib due to liver de-

compensation. Likewise, 36.7% of the patients discontinued 

sorafenib due to liver decompensation or poor ECOG per-

formance status in our population and these patients showed 

poor prognosis. Liver decompensation or poor general con-

dition could be a critical factor in patients with HCC. How-

ever, discontinuation of sorafenib due to tumor progression 

or adverse events were good survival predictors and these pa-

tients could be ideal candidates for second-line treatment.24 

Further, our results showed that adverse events and tumor 

progression were good prognostic factors compared to clini-

cal decompensation. In addition, serum bilirubin level, se-

rum albumin level, and AFP were also significant factors in-

fluencing survival. In HCC patients, laboratory tests were 

important because some of them represent liver function. 

Serum levels of bilirubin and albumin are markers that rep-

resent liver function, thus these might act as predictors of 

survival. AFP is a tumor marker for HCC surveillance and is 

associated with prognosis when present at high levels.25 Like-

wise, the elevation of AFP level (above 400 ng/dL) is a signifi-

cant prognostic factor in this study.

For the development of second-line treatment after 

sorafenib discontinuation in advanced HCC patients, other 

agents were investigated including brivanib,14 everolimus,26 

and ramucirumab.27 Unfortunately, these agents failed to im-

prove OS and increased adverse events. Although Iavarone et 

al.21 reported that median post-sorafenib survival (PSS) was 

only 1.8 months in patients with worsening liver function, 

PSS of the adverse event group was 7.3 months and that of 

tumor progression group was 4.6 months. Therefore, sec-

ond-line therapy could be provided to these groups. In re-

cent phase 3 trials, regorafenib, which is an oral multi-kinase 

inhibitor targeting various kinases involved in angiogenesis 

and tumorigenesis,28 showed acceptable tolerability and sig-

nificant survival benefit in patients with advanced HCC pro-

gressing on sorafenib as compared to the placebo.17 Rego-

rafenib increased OS in patients with metastatic colorectal 

cancer29 and improved progression-free survival in patients 

with advanced gastrointestinal stromal tumor.30 However, 

several adverse events have been reported including hand-

Table 5. Summary of chemotherapy-related adverse events

Adverse event
Any grade 

(n=48)
Grade ≥3  

(n=48)

Overall incidence 47 (97.9) 27 (56.3)

Anorexia 18 (37.5) 0 (0.0)

Nausea 23 (47.9) 0 (0.0)

Vomiting 10 (20.3) 0 (0.0)

Diarrhea 7 (14.6) 0 (0.0)

Abdominal pain 27 (56.3) 0 (0.0)

Abdominal distension 5 (10.4) 0 (0.0)

Stomatitis 16 (33.3) 0 (0.0)

GI bleeding 3 (6.3) 3 (6.3)

Anemia 33 (68.8) 16 (33.3)

Neutropenic fever 20 (41.7) 20 (41.7)

transaminase elevation 7 (14.6) 3 (6.3)

Hyperbilirubinemia 6 (12.5) 2 (4.2)

Infection 13 (27.1) 13 (27.1)

treatment-related mortality 5 (10.4) 5 (10.4)

Values are presented as number (%).
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foot skin reaction, hypertension, fatigue, and diarrhea.31 

These adverse events are similar to those observed in the case 

of sorafenib since they share a similar mechanism. As a re-

sult, the sorafenib discontinuation patients would experience 

the same adverse events. Recent phase III trials included only 

those HCC patients who had radiologic progression exclud-

ing sorafenib intolerable patients. In addition, the high cost 

would be a major obstacle in the usage of regorafenib in pa-

tients with advanced HCC. Therefore, other second-line 

therapeutic modalities are needed other than regorafenib, es-

pecially for patients that discontinue sorafenib due to adverse 

events.

Although systemic chemotherapy has been tried for ad-

vanced HCC patients, its role is still unclear.15 Doxorubicin-

based therapy,32,33 cisplatin-based therapy,34 and FOLFOX 

regimen35 showed a beneficial effect for advanced HCC pa-

tients. In 3 phase RCT comparison between nolatrexed and 

doxorubicin, doxorubicin showed significantly higher OS 

(34.3 weeks) than the nolatrexed group (22.3 weeks).33 Al-

though combination therapy with cisplatin, interferon α-2b, 

doxorubicin, and fluorouracil treatment showed increased 

survival compared with doxorubicin monotherapy, this was 

not significant.34 However, most cytotoxic chemotherapies 

showed limited prolongation of median OS and there is no 

satisfactory randomized controlled trial. Moreover, recent 

advancement in the development of target agent constricts 

investigation for cytotoxic chemotherapy. Our result showed 

that doxorubicin-based chemotherapy increased median OS 

compared to control and represented a satisfactory objective 

response rate (20.8%) and disease control rate (50.5%). 

Therefore, CSC could be a therapeutic option after sorafenib 

discontinuation in patients with advanced HCC in the pre-

regorafenib era.

Because our study is retrospective, chemotherapy group 

and supportive care group were not randomized. Therefore, 

there is a possibility of selection bias because the decision for 

second-line chemotherapy was determined individually. Pro-

pensity scoring match would be the best option between the 

best supportive care group and second-line chemotherapy 

group, but it was impossible due to the small number of pa-

tients in this study. To compensate for the selection bias, we 

classified the selective supportive care group that had favor-

able performance status and preserved liver function and 

compared survival between second-line chemotherapy group 

and selective supportive care group. Moreover, because re-

cent second-line therapy has been approved and is in devel-

opment, the implication of this study should be interpreted 

as restricted survival analysis of sorafenib failure limited to 

the pre-regorafenib era.

In conclusion, serum bilirubin level, serum albumin level, 

AFP, the reason for discontinuation of sorafenib, and receiv-

ing of second-line treatment were significant survival predic-

tors in patients who discontinued sorafenib permanently. 

The survival of patients who discontinue sorafenib due to 

progression and adverse effects was significantly better than 

those who discontinued due to clinical deterioration. More-

over, patients who received second-line cytotoxic chemo-

therapy showed better survival than those who received only 

supportive care. Therefore, second-line CSC might be con-

sidered in patients who discontinue sorafenib permanently. 

However, recently developed second-line therapies of rego-

rafenib,17 cabozantinib,18 ramucirumab,20 and nivolumab19 

should be compared with existing second-line cytotoxic 

therapies to determine clinical feasibility. 
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