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Background: Hepatocellular carcinoma (HCC) associated with macroscopic vascular inva-
sion and distant metastasis is an advanced-stage disease with an extremely poor prognosis 
and low survival rate. Therefore, there is an urgent need to develop novel therapeutic 
strategies to extend the lives of patients with advanced HCC.
Case Presentation: We represent a case of HCC with macroscopic vascular invasion and 
pulmonary metastasis responding dramatically to the combination treatment with drug- 
eluting beads transarterial chemoembolization (DEB-TACE) and Huaier granule. A 64-year- 
old man with hepatitis B virus (HBV)-induced liver cirrhosis was diagnosed with advanced 
HCC involved renal vein and inferior vena cava accompanied by pulmonary metastasis. The 
patient received three cycles of on-demand DEB-TACE from 9th September 2016 to 22nd 
August 2017 and combined with Huaier granule 20 g three times a day orally. Eight months 
following the treatment, complete response occurred with regression of HCC and vascular 
thrombus and disappearance of pulmonary metastasis. The levels of AFP had decreased from 
8165.8ng/mL to within the normal range (1.7 ng/mL). This is the first case report of complete 
response of HCC to the combination treatment with DEB-TACE and Huaier granule. At the 
most recent follow-up, he remained in remission 36 months after cessation of treatment 
without clinical or imaging evidence of disease recurrence. The current overall survival is 54 
months since the initial treatment.
Conclusion: Data from this clinical case report suggest that the combination treatment with 
DEB-TACE and Huaier granule is a promising therapeutic option for advanced HCC with 
macroscopic vascular invasion and distant metastasis.
Keywords: hepatocellular carcinoma, vascular invasion, drug-eluting beads, Huaier, 
traditional Chinese medicine

Introduction
Hepatocellular carcinoma (HCC) is the sixth most common malignant tumor and 
the fourth leading cause of cancer-related death worldwide.1 HCC has a high 
tendency to invade the vascular system resulting in vascular tumor thrombus and 
distant metastasis.2 The portal vein invasion and pulmonary metastasis are highly 
prevalent in advanced HCC. Though the inferior vena cava (IVC) and renal vein 
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(RV) are less frequently involved by HCC, the prognosis 
of HCC patients with RV and IVC tumor thrombosis (RV- 
IVCTT) is extremely poor as the tumor thrombosis may 
flow into the heart and lung, leading to life-threatening or 
fatal complications.

HCC with RV-IVCTT and pulmonary metastasis is dif-
ficult to treat and a standard therapy has not been estab-
lished. The Barcelona Clinic Liver Cancer (BCLC) staging 
classification recommends sorafenib as the only treatment 
for these patients.3 However, survival probabilities differ 
significantly according to the extent of vascular invasion 
and the site of distant metastasis. In China, Surgery, ablation 
therapies, transarterial chemoembolization (TACE), radio-
therapy, systemic treatment and traditional Chinese medi-
cine (TCM) were adopted in the management of these 
cases.4 Herein, we report a case of HCC with RV-IVCTT 
and pulmonary metastasis responding dramatically to the 
combination treatment of drug-eluting beads transarterial 

chemoembolization (DEB-TACE) with CalliSpheres® 

microsphere and Huaier granule as initial treatment and 
we hope to explore further study for DEB-TACE and 
TCM therapy combination for advanced HCC treatment in 
the future.

Case Presentation
A 64-year-old man with hepatitis B virus (HBV)-related 
cirrhosis for ten years, and positive for a hepatitis B surface 
antigen (HBsAg) with high-level hepatitis B virus replication 
(HBV-DNA was 8.11×104 IU/mL), and he had no remark-
able chief complaints. He was followed up regularly by 
a local hospital as he was an asymptomatic hepatitis 
B virus carrier, and the abdominal ultrasonography at that 
clinic revealed a mass in the right lobe of the liver with right 
renal vein and inferior vena cava thrombosis. He was referred 
to our department for further examination and treatment. The 
abdomen was soft and flat. Any digestive symptoms such as 

Figure 1 The abdominal ultrasonography revealed an isoechoic mass (3.5cm×1.0 cm in size) in the posterior right lobe (A and B), and a hypoechoic strip-like area 
measuring 3.7 cm × 1.9 cm was noted in the retrohepatic segment of the inferior vena cava (tumor thrombosis suspected, (C and D).
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abdominal pain or weight loss were not observed (Eastern 
Cooperative Oncology Group: 0). Laboratory investigation 
results revealed an aspartate aminotransferase level of 69 IU/ 
L (normal range, 8 to 40 U/L), alanine aminotransferase level 
of 53 IU/L (normal range, 5 to 40 U/L), alkaline phosphatase 
level of 99 IU/L (normal range, 40 to 150 U/L), a gamma- 
glutamyl-transpeptidase level of 21 IU/L (normal range, 11 
to 50 U/L), albumin level of 41.8 g/L (normal range, 35 to 55 
g/L), and the total bilirubin level of 29 μmol/L (normal range, 
0 to 21 μmol/L). The parameters of the blood routine and 
coagulation function were within the normal range. Among 
tumor markers, the serum alpha-fetoprotein (AFP) was mark-
edly elevated at 8165.8 ng/mL (normal range, 0 to 20 ng/ 
mL). carcinoembryonic antigen (CEA) level was 1.2 ng/mL 
(normal range, 0 to 5 ng/mL), CA125 level was 40.5 U/mL 
(normal range, 0 to 35 U/mL) and CA19-9 level was 11.9 U/ 
mL (normal range, 0 to 37 U/mL). The abdominal ultrasono-
graphy revealed an isoechoic mass (3.5cm×1.0 cm in size) in 
the posterior right lobe (Figure 1A–B), and a hypoechoic 
strip-like area measuring 3.7 cm × 1.9 cm was noted in the 
retrohepatic segment of the inferior vena cava (tumor throm-
bosis suspected) (Figure 1C–D). The contrast enhanced- 
computed tomography (CECT) scan showed that an irregular 
tumor mass located in segment V of the right lobe of the liver 
with renal vein and inferior vena cava involved. The tumor 
had enhancement in the arterial phase and was washed out in 
the venous phase (Figure 2). Dynamic contrast-enhanced 
magnetic resonance imaging (DCE-MRI) displayed 
enhancement in the arterial phase and a defect in the venous 
phase (Figure 3). The chest CT scan showed multiple nodular 
lesions in both lungs (Figure 6A–B) and pulmonary metas-
tasis was considered.

Using both his medical history and imaging findings, he 
was diagnosed as having advanced HCC with RV-IVCTT 
and pulmonary metastasis according to the American 
Association for the Study of Liver Diseases (AASLD) cri-
teria, and the clinical stage was BCLC stage C. The multi- 
kinase inhibitor sorafenib was recommended as the first-line 
therapy for him. But he refused sorafenib because it was not 
on the list of drugs covered by National Health Insurance at 
that time though it had become available in China. Therefore, 
we had to seek alternative therapies for him.

TACE is widely used when curative therapies cannot 
be performed, and it is recommended for intermediate- 
stage HCC and as a palliative treatment in advanced- 
stage HCC. Additionally, traditional Chinese medicine 
(TCM), such as Huaier granule, functions as chemother-
apy or adjuvant chemotherapy attracted much attention for 

easy to obtain and exhibited significant antitumor effects 
accompanied with less toxic and side effects.5 Many stu-
dies suggested that the combination of TCM with TACE 
may synergistically affect the advanced HCC.6 Therefore, 
as the patient had normal hepatic function with good 
performance status, DEB-TACE loaded with doxorubicin 
combined with Huaier granule was planned for him. After 
three cycles of DEB-TACE (Figure 4) from 9th 
September 2016 to 22nd August 2017 and combined 
with Huaier granule 20 g three times a day orally, the 
level of AFP had decreased from 8165.8ng/mL to within 
the normal range (1.7 ng/mL). In April 2018, the level of 
AFP was still normal and the follow-up chest CT demon-
strated that the lung metastases disappeared (Figure 6C–D) 
and the DCE-MRI displayed that the liver tumor and RV- 
IVCTT showed complete response (Figure 5) according to 
the modified Response Evaluation Criteria in Solid 
Tumors criteria. Huaier granule was discontinued in 
July 2019 after he maintains his excellent serological and 
radiological complete response for 14 months.

At his last follow-up, nearly 5 years have elapsed since the 
diagnosis of HCC, and it is up to 20 months since treatment 
discontinued. He was in very good condition, without evidence 
of disease progression till now. Currently, 54 months have 
passed, and he is still alive without recurrence.

Figure 2 Contrast-enhanced computed tomography (CECT) scan showed that an 
irregular tumor mass located in segment V of the right lobe of the liver with renal 
vein and inferior vena cava involved. The tumor had enhancement in the arterial 
phase and was washed out in the venous phase. ((A) precontrast scan, (B) arterial 
phase, (C) portal phase, (D) delayed phase).
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Discussion
Hepatocellular carcinoma (HCC) with RV-IVCTT is rare and 
regarded as an advanced disease stage with a poor prognosis. 
Survival of those patients is extremely shortened and it is 
reported to be merely 2 to 4 months with the best supportive 
care.7,8 Conventionally, the treatment algorithm proposed by 
the BCLC system considers the presence of vascular invasion 
and/or distant metastasis (BCLC stage C) as 
a contraindication to surgery. Sorafenib is recommended as 
the only standard treatment for these patients; however, the 
effects of treatment with sorafenib alone on overall survival 
(OS) have not been satisfactory.9

TACE is performed worldwide for patients with inter-
mediate-stage HCC, and as a palliative treatment in 
advanced-stage HCC. Recently, TACE has been reported 
to have similar or even better safety and efficacy in some 
advanced HCC cases compared with sorafenib, including 
HCC with vascular invasion.10 However, the efficacy of 
conventional lipiodol-TACE (cTACE) is still limited, with 
a 1-year overall survival rate of 22.0% to 30.9%.11 

Therefore, treatment of advanced HCC has always been 
challenging.

Drug-eluting beads TACE (DEB-TACE), a novel TACE 
based on the use of microspheres to release chemotherapeutic 
agents within a target lesion with controlled pharmacoki-
netics. It has been demonstrated in clinical studies that DEB- 
TACE had better tolerability and fewer complications com-
pared with cTACE, especially in patients with advanced liver 
disease.12–14 Our previous study also demonstrates that 
DEB-TACE with CalliSpheres microsphere was efficient 
and well-tolerated in Chinese HCC patients.15 In this case, 
the advanced HCC patient with RV-IVCTT reached complete 
tumor response after three cycles of DEB-TACE with 
CalliSpheres microsphere. Therefore, we think that DEB- 
TACE with CalliSpheres microsphere may be a good choice 
for HCC patients with RV-IVCTT. However, it is a challenge 
how to select patients who are more likely to be responsive to 
DEB-TACE, and further large-scale prospective studies are 
required to prove the effect of DEB-TACE with CalliSpheres 
microsphere in HCC with vascular invasion.

Figure 3 Dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) displayed enhancement in the arterial phase and a defect in the venous phase ((A) DWI, (B) 
T2WI, (C) T1WI, (D) arterial phase, (E) portal phase, (F) coronal portal phase T1WI).
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Huaier is a sandy beige mushroom found on the trunks of 
trees and has been widely used in traditional Chinese medicine 
(TCM) for more than 1,600 years. A large number of clinical 
studies have shown that it has good inhibitory effect on tumor 
proliferation, recurrence and metastasis,16,17 and its aqueous 
extract namely Huaier granule is the most common type used 
in clinical treatment as an adjuvant anticancer drug. 
A multicentre randomized clinical trial demonstrated Huaier 
granule could significantly improve recurrence-free survival 
and reduce extrahepatic recurrence in HCC patients who 
received radical surgical resection.5 Moreover, a systematic 
review and network meta-analysis revealed that Huaier granule 
might improve clinical therapeutic effects and immune func-
tions without increasing side effects for patients with gastro-
intestinal cancers and it may best enhance the treatment 
effectiveness in patients with HCC going through treatment 
with TACE.18 In our case, it was beyond doubt Huaier granule 

enhance the DEB-TACE treatment effectiveness resulting in 
a significant prolonged progression-free survival and overall 
survival of this advanced HCC patient. What was even more 
surprising was that the lung metastases achieved complete 
remission unexpectedly without any other therapy except 
Huaier granule orally. Huaier granule had promising therapeu-
tic effects against cancer and may serve as an adjuvant treat-
ment for advanced HCC with macroscopic vascular invasion 
and distant metastasis. However, the mechanisms that underlie 
the combination therapy anti-tumor effects remain unclear and 
further investigation in future prospective randomized clinical 
studies is warranted.

Conclusion
The management of advanced HCC with macroscopic vas-
cular invasion and pulmonary metastasis has always been 
challenging and DEB-TACE is an accepted palliative 

Figure 4 Celiac arteriogram demonstrates the hypervascular mass but does not provide much assistance in determining the number and location of feeding vessels to the 
target (A). Subselective arteriogram with a microcatheter clearly demonstrates the suitable target vessels to treat this tumor (B–E). Celiac arteriogram shows no tumor 
staining after DEB-TACE treatment with CalliSpheres microsphere (F).
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treatment for those patients with well-preserved liver func-
tion. Huaier granule has promising therapeutic effects 
against cancer and can enhance the therapeutic effectiveness 
of DEB-TACE. The present case suggests DEB-TACE with 
CalliSpheres microsphere combined with Huaier granule is 
a promising therapeutic option for advanced HCC with 
macroscopic vascular invasion and distant metastasis.

Data Sharing Statement
All data generated or analyzed during this study are 
included in this published article.
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patient/family for publication of this report and any 

Figure 5 DCE-MRI displayed the intrahepatic tumor and RV-IVCTT were complete responses after three cycles of treatments. ((A) DWI, (B) T2WI, (C) T1WI, (D) arterial 
phase, (E) portal phase, (F) coronal portal phase T1WI).

Figure 6 CT images before and after treatment. On admission before treatment, 
pulmonary metastasis (red arrow) were seen in the posterior segment of 
lower lobes of the lungs (A and B). After three cycles of treatments, the pulmonary 
metastasis had disappeared completely (C and D).
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accompanying images. A copy of the written consent is 
available for review by the Editor of this journal.
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