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Abstract 
 

The prognosis of hepatocellular carcinoma (HCC) is poor and current therapies 
are largely ineffective. Transcatheterarterial chemoembolization is a standard 
treatment option for patients with unresectable HCC, especially when combined with 
other therapies. We report a 62-year-old male with hμge HCC. The patient was first 
treated with adenovirus-mediated wild-type p53 gene (Ad-p53, gendicine) combined 
with oxaliplatin (200 mg) and transcatheter arterial chemoembolization or 
transcatheter arterial chemotherapy for two cycles. Review showed tumor shrinkage 
and a decrease in a-fetoprotein. Oxaliplatin was stopped because of side effects. Then 
the patient was treated with a tumor feeding arterial injection of Ad-p53 (1×10E12 
viral particles) twice and Ad-p53 (1×10E12 viral particles) followed by 
5-fluorouracil (500–750 mg) six times throμgh port-catheter system. We observed 
marked tumor shrinkage and sustained normal a-fetoprotein and liver function during 
a 614-day follow-up period. 
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Introduction 
 

Worldwide, hepatocellular carcinoma (HCC) is one of the five most common 
cancers and the third most common cause of cancer-related death [1]. The prognosis 
of HCC is poor and current therapies are largely ineffective. Transcatheter arterial 
chemoembolization (TACE) has become the standard treatment for unresectable HCC 
[2]. However, this method is often unsuccessful. Genetic abnormalities are commonly 
seen in HCC tumors particularly with inactivation of the p53 tumor suppressor. 
Inactivity of p53 results in an impaired cellular response to various stresses, including 
DNA damage, growth factor withdrawal, and oncogenic transformation, as well as to 
genomic instability [3]. Extensive basic research on the p53 gene facilitated its 
clinical application. In this study, we report a 62-year-old man with a hμge HCC who 
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was treated with Ad-p53 (gendicine, Shenzhen Sibiono Gentech, Shenzhen, China) 
combined with chemotherapy and TACE, which resulted in a good clinical prognosis. 
 
Case description 
 

A 62-year-old man was admitted to our hospital because of a hμge hepatic mass 
that had been identified on computed tomography (CT). The patient suffered from 
chronic hepatitis B and liver cirrhosis. Three days before admission, the patient 
received abdominal dynamic enhanced CT in another hospital because of 3-month 
abdominal distention and anorexia and 2-week right upper quadrant pain. The 
CTshowed that a 16×13.5 cm tumor was present in the right hepatic lobe in the 
arterial phase, sμggesting HCC (Fig. 1a). Laboratory data on admission were as 
follows: red blood cells 4.78_×10E12/l; hemoglobin 14.4 g/l; white blood cells, 6.35 
×10E9/l; platelet count 170.4_10E9/l; total bilirubin 16.0 mg/l; alanine 
transaminase76 IU/l; glutamic-oxalacetic transaminase 56 IU/l;g-glutamyl 
transpeptidase 52 IU/l; total protein 78 g/l; albumin 37.5 g/l; no ascites; and no 
hepatic encephalopathy. Hepatic function was classified as Child A.a-Fetoprotein 
(AFP) was 12947.3 mg/l (normal value,<8.1). Hepatitis B virus antigen was positive, 
whereas anti-hepatitis C virus antibody was negative. On the basis of the above 
findings, HCC was diagnosed. The lesion occupied more than 50% of the liver 
volume, which precluded operation. We decided to treat this patient with a 
combination therapy of TACE, chemotherapy, and Ad-p53 based on the following 
considerations. First, TACE is a standard local treatment option for patients with 
unresectable HCC, especially when combined with other therapies. Second, 
oxaliplatin plus 5-fluorouracil (5-FU) or capecitabine shows promising antitumor 
activity in patients with advanced HCC, especially in Chinese patients (most patients 
with underlying chronic hepatitis B) [4,5]. Third, Ad-p53 (gendicine) is approved as a 
new class of drug for cancer treatment and extensive basic research on the p53 gene 
facilitated its clinical application [6, 7]. 
 
The patient gave his written informed consent for the therapy, which was approved by 
the Scientific and Ethics Committee of Shenzhen Second People’s Hospital of South 
Medical University. The patient received Ad-p53 plus TACE on 19 April 2006 (Table 
1). Diagnostic hepatic angiography confirmed tumor blush (Fig. 2a). After injection of 
Ad-p53 [1_×10E12 viral particles (VPs)] into the tumor-feeding artery throμgh a 
catheter, an emulsion of lipiodol (10 ml), tetrahydropyranyl adriamycin (60 mg), and 
5-FU (1000 mg) was used for chemoembolization. Oxaliplatin (200 mg) was given by 
intravenous infusion 2 days later. On day 20 after TACE, the patient received Ad-p53 
plus transcatheter arterial chemotherapy (TAC);hepatic arteriography showed that the 
tumor had decreased to 14×11.5 cm and the artery vascularity of the mass had 
decreased (Fig. 2b). After injection of Adp53(1×10E12 VPs) into the tumor-feeding 
artery through a catheter, 5-FU (750 mg) and tetrahydropyranyl adriamycin (50 mg) 
were used for TAC. A port-catheter system (PCS) with its tip placed in the 
tumor-feeding artery was implanted after TAC. Another course of oxaliplatin (200 mg) 

 



 

was given by intravenous infusion 26 days after TACE. Review showed that AFP 
decreased and a B-mode ultrasound examination showed tumor shrinkage. On 
account of nausea (National Cancer Institute’s Common Toxicity Criteria: grade 3) 
and vomiting (grade 2), which were caused by oxaliplatin, the patient refused to 
continue the use of oxaliplatin. Before the patient recovered from the side effects of 
chemotherapy, we only used Ad-p53 (1×10E12 VPs) during the first two times of 
tumor-feeding artery injection throμgh PCS. Then the patient was treated with the 
injection of Ad-p53 (1×10E12 VPs) followed by 5-FU (500–750 mg) six times 
throμgh PCS (Table 1). Drugs were injected into the hepatic artery throμgh PCS 
within 2 min every time. PCS was filled with heparinized saline (1×10E5 IU/l) after 
each injection. The tumor had reduced to 6×5 cm and its vascularity decreased 
significantly 5 months after starting treatment (Fig. 1c), and the patient had normal 
liver function and was in good clinical health with AFP decreased to 28.6 mg/l (Table 
1). After the last tumor-feeding artery injection of Ad-p53 and 5-FU on post-TACE 
day 214, the patient underwent follow-up but received no more therapy for HCC. The 
patient was reviewed on post-TACE day 828 (614 days after finishing treatment) and 
the data were as follows: red blood cells 4.63× 10E12/l; hemoglobin 14.9 g/l; white 
blood cells 4.2×10E9/l; platelets 89×10E9/l; total bilirubin 13.9 mmol/l; alanine 
transaminase 48 IU/l; glutamic-oxalacetic transaminase 41 IU/l; g-glutamyl 
transpeptidase 26 IU/l; total protein 83.7 g/l; albumin 51 g/l. AFP was 4.2 mg/l. The 
CT scan showed that the tumor had become a 3_2 cm hypovascular lesion (Fig. 1h). 
 

 



 

 
 

 



 

 
 

 



 

 
 

Fever following rigor was the most common adverse eventand happened regularly 
after all the Ad-p53 injections. Rigor developed 2 h after injection and lasted 20–30 
min. Then the body temperature started to increase and reached 391C or higher. The 
highest reported temperature was 41℃. After treatment with cold foments or injection 
bupleurum (2 ml) intramuscularly, body temperature started to decrease 6 h after 
Ad-p53 injection and became normal 24h after injection. Fatigue was another adverse 
event, and occurred three times after injection. 
 
Discussion 
 

HCC is a highly lethal cancer that typically has poor prognosis. To date, surgical 
approaches including liver resection and liver transplantation are regarded as 
potentially curative treatments for HCC, particularly in patients with small and 
noninvasive tumors [8]. However, in most patients the tumors are not suitable for 
surgical treatment because of multicentric tumors, extrahepatic metastases, early 
vascular invasion, shortage of donor organs, high complication rates, and 
comorbidities[8]. Combination of TACE and other methods of treatment might 
provide significant benefit in the treatment of HCC [9]. As the lesion occupied more 
than 50% of the liver volume, this patient was not suitable for surgery and therefore 
we tried this combination gene therapy. Multiple consecutive follow-up CTscans 
showed marked tumor shrinkage and the tumor had become a hypovascular lesion 828 
days after starting treatment (Fig. 1h). In addition, the level of AFP decreased to 4.8 
mg/l on post-TACE day 279 (65 days after finishing treatment), and remained normal 
up to the last follow-up visit on post-TACE day 828. Probably, this sustained effect 
was not because of the TACE and the chemotherapy. 

 
The Ad-p53 injection used was gendicine, a recombinant human serotype 5 

adenovirus in which the E1 region is replaced by a human wild-type p53 expression 
cassette. Gendicine obtained a drug license from the State Food and Drug 

 



 

Administration of China (Beijing, China) and became the world’s first commercially 
licensed gene therapy drug. Gendicine was stored at – 201C at a concentration of 1×
10E12 VPs/ampoule, and was thawed out and diluted in 5 ml physiological saline 
solution for injection at room temperature within 30 min before administration. 

 
Deletions or mutations of wild-type p53 have been identified in approximately 

50% of all tumor types. In HCC, the incidence of p53 mutation was reported to be 
61% and its presence in HCC indicates a poorer prognosis [10,11]. Inactivity of p53 
may abrogate an effective apoptotic response to chemotherapy. It is reported that 
exogenous p53 renders HCC more sensitive to some chemotherapeutic agents [12]. 
Moreover, wild-type p53 gene transfection increased the sensitivity of acquired 
5-FU-resistant HCC cells to 5-FU [13]. 

 
Transduction of the wild-type p53 gene in the tumor is a promising gene therapy 

strategy in the treatment of cancer. Selective and less invasive gene delivery to the 
liver tumor is, however, necessary for clinical HCC gene therapy. The main 
approaches for HCC gene therapy are intratumor injection. Multicentric occurrence 
and intrahepatic micrometastases frequently occur in patients with HCC. Intratumoral 
vector injection can only be applied to a limited number of visible lesions per 
patient.Even for single HCC, intratumoral vector injection cannot cover the lesion 
when its diameter is greater than 3 cm. Effective organ-targeting approaches for HCC 
gene therapy are immediately required. About 90% of the blood supply to liver cancer 
comes through the hepatic artery [14]. Implanted PCS allows easy, 
repeatedintroduction of target genes and drugs into the hepatic artery, causing less 
vessel damage and discomfort. Moreover, this approach allows ambulatory treatment 
and avoids repetitive arterial access. We injected eight times throμgh PCS for this 
patient without complication. 

 
Fever was the most common adverse event of the Ad-p53 injections [15–17]. 

Transient fever has been previously reported as an adverse event after intravenous 
administration of Ad-p53 in patients with advanced cancer [18]. The vector of Ad-p53 
is replication-deficient adenovirus. Regular fever following rigor after injection could 
be because of the transient systemic spread of the vector. The fever was self-limiting 
and did not need antiviral treatment. Body temperature became normal when the 
vectors had been cleared. There was no progression of toxicity grade despite repeated 
(10 times) injections of Ad-p53 in this patient. 

 
This case suggests that the combination of p53 gene therapy, TACE, and 

chemotherapy may be useful in the treatment of patients with unresectable HCC in the 
future, althoμgh controlled clinical trials are needed to assess the efficacy of this 
treatment. 
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