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Abstract. Comprehensive treatments together with sorafenib 
provide a survival benefit for patients with advanced hepa-
tocellular carcinoma (HCC). Acute‑on‑chronic liver failure 
(ACLF) is an increasingly recognized distinct entity; however, 
only few cases induced by sorafenib have been reported 
to date. We herein present a rare case of ACLF in a patient 
under treatment with sorafenib. A 63‑year‑old woman who 
suffered from hepatitis B for 10 years was admitted to our 
hospital. A computed tomography (CT) scan led to a diagnosis 
of HCC in the V/VIII hepatic segment, with invasion of the 
middle hepatic and the right portal veins. The patient received 
multidisciplinary treatment, including transarterial chemoem-
bolization, radiofrequency ablation and sorafenib. Two months 
after sorafenib treatment, the patient was readmitted due to 
progressive jaundice and ACLF was diagnosed by liver biopsy 
shortly thereafter. Although aggressive treatment was admin-
istered, the patient succumbed to the disease following rapid 
deterioration of her clinical condition. The majority of patients 
with HCC have underlying liver disease and combination 
therapy with sorafenib should be administered with caution, 
as it may increase the risk of severe hepatotoxicity. The present 
case suggests that patients treated with sorafenib may require a 
dose reduction following interventional treatment.

Introduction

Hepatocellular carcinoma (HCC) is a leading cause of 
cancer‑related mortality worldwide and its incidence is 
increasing (1). The majority of patients with HCC are unsuit-
able for curative surgical resection. However, multimodal 
approaches, such as transarterial chemoembolization (TACE) 
and radiofrequency ablation (RFA), may be used in clinical 
practice. Although there are no widely accepted diagnostic 
criteria, acute‑on‑chronic liver failure (ACLF) is a newly 
recognized clinical entity characterized by sudden deterio-
ration of a chronic underlying liver disease (2). Sorafenib is 
a multikinase inhibitor that targets both Raf and vascular 
endothelial growth factor and platelet‑derived growth factor 
receptor tyrosine kinase signaling. More recently, sorafenib has 
come to be considered as the standard treatment for patients 
with advanced HCC. Liver dysfunction was reported in <1% 
of sorafenib‑treated patients in the SHARP and Asia‑Pacific 
trials (3,4) and only few cases of severe sorafenib‑induced 
hepatitis have been described. We herein present the case of 
a patient who developed ACLF with a fatal outcome during 
treatment with sorafenib following TACE and RFA.

Case report

A 63‑year‑old woman was admitted to Lingnan Hospital 
(Guangzhou, China) in September, 2013 due to upper abdom-
inal discomfort, fatigue, anorexia and a weight loss of 2 kg 
within 1 month. The patient has suffered from hepatitis B for 
10 years without any medical treatment. Other past medical 
history and family history were unremarkable. Upon admis-
sion the patient was asymptomatic and there was no evidence 
of hepatic encephalopathy, ascites or peripheral edema. 
Physical examination revealed mild abdominal distention 
without tenderness, while the findings of the gynecological 
examination were normal.

The laboratory results revealed microcytic anemia (haemo-
globin 9.3 g/dl, haematocrit 28%, mean corpuscular volume 
63 fl). Liver tests revealed mild hypoalbuminemia (3.3 g/dl; 
normal, 3.5‑5.5 g/dl), aspartate aminotransferase (AST) 51 U/l 
(normal range, 10‑40 U/l) and alanine aminotransferase (ALT) 
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68 U/l (normal range, 7‑56 U/l), whereas all other liver function 
tests were normal. The serum tumor markers α‑fetoprotein 
(AFP), carbohydrate antigen (CA)19‑9, CA‑125, CA‑153 and 
carcinoembryonic antigen (CEA) were all within the normal 
range. The following hepatitis B virus (HBV) markers were 
also detected: HBsAg+; HBeAg‑; HBeAb+; HBcAb+; and 
HBV‑DNA 2.84x107 copies/ml. Abdominal contrast‑enhanced 
computed tomography (CT) revealed a 3.0x2.6‑cm unifocal 
tumor in the V/VIII hepatic segment (Fig. 1).

As the liver lesion invaded the middle hepatic and right 
portal veins, the patient was unsuitable for potentially cura-
tive surgical resection. TACE was used to treat the primary 
cancer and, at the same time, comprehensive treatments, such 
as effective inhibition of HBV replication, were applied. The 
patient successfully recovered and was discharged 10 days 
after TACE. Following diagnosis with advanced incurable 
HCC, sorafenib was initiated the first week of October at a 
dosage of 400 mg twice daily. The side effects of sorafenib 
were generally mild, including anorexia, tinnitus, nausea and 
vomiting, which were well‑controlled medically. One month 
later, a repeated CT scan of the liver indicated that the initial 
tumor had not completely regressed following treatment. In 
November, ultrasound‑guided RFA was performed. The 
patient recovered soon and sorafenib treatment, which inter-
rupted immediately before and after RFA, was resumed.

Seven weeks later, the patient was readmitted with 
abdominal pain, progressive jaundice and abdominal disten-
sion. The liver function parameters were as follows: ALT 
970 U/l, AST 1166 U/l, total bilirubin/conjugated bilirubin 
335/204 µmol/l, albumin 26 g/l, prothrombin time 39 sec and 
activated partial thromboplastin time 54 sec. HBV DNA was 
repeatedly undetectable and AFP remained within the normal 
range. These results were consistent with the diagnosed 
characteristics of ACLF. Liver biopsy revealed intrahepatic 
cholestasis, parenchymal necrosis, inflammatory infiltrates, as 
well as significant fibrosis, indicating both acute and chronic 
liver injury (Fig. 2). Although several therapies were applied, 
the patient succumbed to severe liver decompensation after 
10 days. Written informed consent was obtained from the 

patient's family for the publication of the case details and 
associated images.

Discussion

There are multiple treatment options for HCC, including 
liver resection, local ablation, TACE or selective internal 
radiotherapy, targeted therapy with sorafenib and liver 
transplantation (5). The majority of the cases with HCC are 
diagnosed at an advanced stage and, therefore, patients cannot 
benefit from curative therapy. For our patient, as the primary 
liver tumor invading the major veins, a multidisciplinary treat-
ment approach was applied.

TACE has become the first choice of treatment for patients 
with non‑surgical HCC. However, the outcome in the present 
case was not satisfactory due to the aggressive nature of the 
tumor. The SHARP and Asia‑Pacific trials demonstrated a 
significant survival benefit and good tolerance in patients with 

Figure 1. Abdominal computed tomography scan showing a unifocal tumor in the V/VIII hepatic segment with invasion of (A) the middle hepatic vein and 
(B) the right portal vein (arrows).

Figure 2. Pathological result of the biopsy showing intrahepatic cholestasis 
(arrow), inflammatory infiltrates and fibrosis. Hematoxylin and eosin 
staining; magnification, x100.
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advanced HCC, making sorafenib the new reference standard 
for systemic therapy of patients with advanced HCC (3,4). 
Ineffective TACE is associated with a negative harm‑benefit 
balance, without prolongation of the overall survival, and 
should not be repeated. TACE failure is an indication for 
sorafenib therapy in patients with advanced HCC (6). Based 
on these analyses, sorafenib was administered at a dose of 
400 mg/bid. TACE and the specific anti‑angiogenesis effect 
of sorafenib is one of the major strategies for a combination 
treatment approach. The CT scan after TACE indicated that 
the initial tumor did not fully regress. RFA is considered a 
safe and feasible procedure, with a low complication rate; thus, 
ultrasound‑guided RFA was also applied to control tumor 
progression.

Hyperbilirubinemia is almost invariably present and 
jaundice is considered an essential criterion for the diagnosis 
of ACLF. In addition to jaundice, another hallmark of liver 
dysfunction is coagulopathy. Prolongation of the prothrombin 
time is common. Coagulation tests are usually abnormal in 
cirrhotic patients due to impaired synthesis and increased 
consumption of coagulation factors. In the present case, the 
liver function parameters revealed that the total bilirubin was 
335 µmol/l and the prothrombin time was 39 sec. The clinical 
symptoms after hospitalization also include the development 
of hepatic encephalopathy, ascites and hepatorenal syndrome.

To date, the most commonly reported sorafenib‑related 
adverse events have been diarrhea, fatigue, rash, alopecia, 
anorexia and nausea. The side effects in our patient were mild 
and effectively controlled. Liver failure was uncommon among 
sorafenib‑treated patients in the SHARP and Asia‑Pacific 
trials  (3,4). However, Ozenne  et  al reported that 7 (21%) 
French patients with Child‑Pugh A class liver disease expe-
rienced liver failure (7). In a retrospective study from Japan, 
Ogasawara et al also reported a higher frequency of liver 
failure (8): Of the 54 patients treated, liver failure occurred 
in 10 (19%).

ACLF is a rare syndrome with diverse etiology, which is 
associated with a high mortality rate (9). Although the exact 
pathogenesis remains to be elucidated, a number of causes 
may contribute to the development of ACLF. In Asia, the 
continuous replication and expression of HBV is considered as 
one of the most common acute inducers leading to ACLF (10). 
Another acute precipitant for ACLF is infection. Infection 
plays an important role in the progression and management 
decisions of ACLF. However, there was no evidence of HBV 
reactivation or specific infection after hospitalization.

The therapeutic challenge in this patient was that treatment 
had to be performed in a patient with an already damaged 
cirrhotic liver, which by itself causes significant morbidity and 
mortality and increases drug toxicity. Recent studies also indi-
cated that the effectiveness of the combination of sorafenib and 
TACE remains questionable (11) and two recent meta‑analyses 
reported discrepant results (12,13). However, the combination 
of TACE and sorafenib induced two‑way targeting of vascular-
ization through embolization and inhibition of angiogenesis. 
Thus, we considered that, as Ogasawara et al had reported, 
patients treated with sorafenib may require a dose reduction.

In conclusion, although rare, the possible development of 
ACLF in patients undergoing sorafenib treatment must be kept 
in mind. Our experience highlights that combination therapy 

with sorafenib should be applied with caution and patients 
treated with sorafenib may require a dose reduction following 
interventional treatment.
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