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Abstract
Objective: To investigate the clinical features of hepatitis B virus(HBV) reactivation after transcatheter
arteriaI chemoembolization (TACE) treatment in patients with hepatocellular carcinoma (HCC), and
analyze the relationship between hepatitis B virus reactivation and clinicopathological factors and
prognosis.

Methods: Clinical data of 108 patients with HCC treated by TACE from January 2006 to January 2014
were retrospectively studied. The relationship between the clinical data and HBV reactivation were
analyzed and the differences in survival rates between the reactivation group and the non-reactivation
group were also compared.

Results: 42 (38.9%) patients developed HBV reactivation. The reactivation rate in patients with HBV DNA
≥ 104 was 65.8% (25/38), and was much higher than that of the patients with HBV DNA < 104 (24.3%,
17/70). The cellular immune function of reactivation group was signi�cantly lower than that of non-
reactivation group(P < 0.01). There was a signi�cant difference (P=0.03) in 2-year survival rate between
the activated and non-activated groups, and their survival rates were 35.9% and 53.3%, respectively.

Conclusion: Some patients with primary hepatocellular carcinoma may have hepatitis B virus reactivation
after receiving TACE treatment, and positive HBV DNA, immunosuppression were the risk factors for the
development of HBV reactivation. Patients with hepatitis B virus reactivation after TACE have poor
prognosis. The study suggests that antiviral therapy and immunoenhancer were necessary to improve
curative effect and survival rate in HCC patients who underwent TACE.

Introduction
Hepatocellular carcinoma (HCC) is the sixth most common cancer and the third leading cause of cancer-
related death worldwide [1]. Cirrhosis, especially hepatitis B virus (HBV) or hepatitis C virus (HCV)-related
cirrhosis, is widely considered to be the cause of HCC [2]. In China, HCC is always related to HBV-related
cirrhosis. Because of high malignancy and obscure symptoms, most patients are diagnosed with HCC
only at an advanced stage, when the radical resection rate is less than 30% [3]. Transcatheter arterial
chemoembolization (TACE) is an optimal therapy for unresectable and unablatable intermediate and
advanced stage HCC [4-6]. The survival rate of HCC patients is better when they are treated with TACE [7,
8]. However, TACE may reactivate HBV, affecting liver function and prognosis of patients [9, 10]. To
investigate the factors affecting the reactivation of HBV, an antiviral therapy must be appropriately
provided to patients with HCC. Thus, we can protect the liver function and prolong the survival of patients
with HCC.

In the present study, we retrospectively analyzed the clinical data of 108 HBV-related HCC patients, who
had undergone TACE. Our aim is to analyze the factors affecting the reactivation of HBV by TACE and
their relationship with prognosis of patients. Thus, we gathered su�cient information to develop an
effective therapy for intermediate- and advanced-stage HCC patients.
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Patients And Methods
Patients

HBV-related HCC patients undergoing TACE from January 2006 to January 2014 at the Department of
Hepatobiliary Surgery, Jiaxing Second Hospital were collected. The inclusion criteria were as follows:
histological or clinical con�rmation of HCC by early tumor staining and dynamic computed tomography
(CT) or dynamic magnetic resonance imaging (MRI); age ≥ 20 years; unresectable HCC; no indications
for liver transplantation and local ablation therapy (radiofrequency ablation, percutaneous ethanol
injection, and microwave coagulation); Child-Pugh A or B; Eastern Cooperative Oncology Group
performance status (PS) 0-2; and life expectancy > 60 days. The exclusion criteria were as follows: any
treatment for HCC was provided within 28 days before TACE; regular use of phenytoin, warfarin, or
�ucytosine; severe heart failure; uncontrollable diabetes mellitus; active infection; pregnancy or lactation;
women of childbearing age, who did not used effective contraception; severe hypersensitivity to drugs;
mental disorder; watery diarrhea; moderate or marked pleural effusion or ascites; and other serious
medical conditions. All the patients followed the indications for TACE and received TACE therapy for the
�rst time.

The research was approved by the Institutional Review Board of Jiaxing Second Hospital, Zheijiang,
China. A written informed consent was obtained from each of the participants.

Treatment

TACE was performed using the Seldinger technique. Catheter was introduced into the common hepatic
artery or proper hepatic artery by puncturing the common femoral artery in the right groin. Visceral
angiography was carried out to assess the size, location, and arterial supply of the tumor. The tip of the
catheter was introduced into the tumor-feeding artery. Then, �oxuridine (500-1000 mg; Zhejiang HISUN
Pharmaceutical, Zhejiang, China), epirubicin (60 mg; P�zer, Bronx, NY, USA), cisplatin (60 mg; Qilu
Pharmaceutical, Shandong, China), and iodized oil (10 mL; GUERBET, Villepinte, France) were injected
into the tumor-feeding vessels. Thereafter, we performed embolization of tumor-feeding vessels by
injecting particles of absorbable gelatin sponge (Jinling Pharmaceutical, Jianshu, China).

Data collection, de�nition, and follow-up

Data of all the selected patients were analyzed retrospectively. The HBV DNA levels and alpha-fetoprotein
(AFP) levels were determined before the operation and one month after the operation. The numbers of
CD3+, CD4+, and CD8+ T cells were measured using �ow cytometry before the operation and one week
after the operation. When HBV DNA levels > 1000 copies/mL, the patient was considered to be
HBV DNA positive. HBV reactivation was de�ned as serum HBV DNA level was elevated 10 times more
than the baseline level [11]. All the patients were followed up through outpatient service or telephone.

Statistical analysis
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The data were analyzed using SPSS (version 17; IBM, Chicago, IL, USA). The continuous variants were
compared using t test, while the portions were compared using chi square test. Survival analysis was
performed using Kaplan-Meier analysis. Two-sided P-values of < 0.05 were considered to be statistically
signi�cant.

Results
Characteristics of enrolled patients

A total of 108 patients were retrospectively analyzed in this study. There were 69 males and 39 females,
with a mean age 58.69 ± 10.23 years (range 33-83 years). We classi�ed 71 patients in Child-Pugh A and
37 patients in Child-Pugh B. Furthermore, 81 patients had a single nodule, while 27 patients had multiple
nodules. The mean size of nodules was 6.72 ± 2.08 cm (range 3-11 cm). There were 26 patients with the
comorbidity of portal vein tumor thrombus (PVTT).

Changes of HBV DNA levels pre and post- TACE

Pre-TACE, 67.65% (73/108) patients were tested positive for HBV DNA. One month after undergoing TACE,
HBV was reactivated in 42 patients; 3 patients changed from HBV DNA negative to positive, while 39
patients showed a 10 fold increase in HBV DNA levels. Compared with the HBV DNA levels of 76 HBV
DNA positive patients post-TACE, the HBV DNA levels were signi�cantly higher in 73 HBV DNA positive
patients at pre-TACE (2.79 ± 2.68 × 104 copies/mL vs 2.44 ± 3.19 × 105 copies/mL, P < 0.01).

Changes of T cells pre- and post- TACE

As shown in Table 1, the numbers of CD3+ and CD4+ cells as well as the ratio of CD4+/CD8+ were
signi�cantly decreased in patients post-TACE compared to that pre-TACE (P < 0.01). This indicates that
the immune system was suppressed in patients after undergoing TACE.

Table 1. T cell changes in patients pre- and post- TACE

T cell sub-groups Pre-TACE Post-TACE t value P value

CD3+ (%) 55.36±8.76 50.65 ± 5.97 4.718 < 0.001

CD4+ (%) 26.79±4.31 22.77 ± 3.63 7.335 < 0.001

CD4+/CD8+ 0.95 ± 0.13 0.83 ± 0.17 5.828 < 0.001

 

Factors affecting HBV reactivation
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We divided the patients into two groups, depending on whether HBV reactivation occurred or not. Then,
we compared the clinical parameters of these two groups. As shown in Table 2, HBV reactivation was
more likely to occur in patients with high HBV DNA level (> 104 copies/mL) than in patients with low HBV
DNA level (< 104 copies/mL (65.79% [25/38] vs 24.29% [17/70], P < 0.01). Immune functions were
signi�cantly lower in patients with reactivated HBV (P < 0.01). In the two groups, no statistically
signi�cant difference was detected for the following parameters: age, gender, Hepatitis B e antigen
(HBeAg) before and after TACE, child grade, comorbidity of liver cirrhosis, and comorbidity of PVTT.

Table 2. Characteristics and changes in patients with HBV reactivation and those without HBV
reactivation
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Characteristics HBV reactivation (n = 42) No reactivation (n = 66) t orχ² P value

Gender     0.230 0.632

    Male 28 41    

    Female 14 25    

Age (years) 57.40 ± 9.59 59.51 ± 10.6 -1.046 0.298

Child-Pugh Grade     2.256 0.133

    A 24 47    

    B 18 19    

HBeAg        

    Positive 25 29 0.606 0.436

    Negative 21 33    

Liver cirrhosis     2.651 0.104

     Yes 21 42    

     No 22 23    

HBV DNA pre-TACE (copies/mL)     17.852 < 0.001

     > 104 25 13    

     < 104 17 53    

Tumor diameter (cm) 6.83 ± 2.12 6.65 ± 2.07 0.441 0.660

PVTT     0.074 0.786

    Yes 10 16    

    No 34 48    

AFP pre-TACE (ng/mL) 463.78 ± 251.57 430.44 ± 254.21 0.667 0.506

AFP post-TACE (ng/mL) 333.90 ± 200.31 244.89 ± 174.47 2.435 0.017

T cells pre-TACE        

CD3+ (%) 55.77 ± 9.72 55.10 ± 8.17 0.387 0.700

CD4+ (%) 26.82 ± 4.63 26.76 ± 4.12 0.068 0.946

CD4+/CD8+ 0.94 ± 0.11 0.96 ± 0.14 –0.905 0.367

T cells Post-TACE        

CD3+ (%) 48.57 ± 6.28 51.97 ± 5.40 -2.992 0.003

CD4+ (%) 20.91 ± 3.33 23.95 ± 3.30 -4.638 < 0.001
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CD4+/CD8+ 0.72 ± 0.11 0.86 ± 0.13 -2.393 0.018

HbeAg, hepatitis B e antigen; TACE, transcatheter arterial chemoembolization; PVTT, portal vein tumor
thrombus; AFP, alpha fetoprotein.

 

Survival

All the patients were followed up through outpatient service or telephone. The median follow-up time was
17.8 months (range: 3-40 months). Nine (8.3%) patients were lost to follow up. No signi�cant difference
was detected in the one year survival rate of HBV reactivation patients and no HBV reactivation patients
(69.2% vs 80.0%, P > 0.05; Figure 1A). However, the two year survival rate was signi�cantly lower in HBV
reactivation patients than that in no HBV reactivation patients (35.9% vs 53.3%, P = 0.03; Figure 1B).

Discussion
Retrospective ethics approval

The samples included 108 patients with HCCwho had treated by TACE between 2006 and 2014. All
patients signed the informed consent form. The research was approved by the Ethics Committee of The
Second A�liated Hospital of Jiaxing University.
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Figure 2

Survival curve of patients with HBV reactivation and those without HBV reactivation. A. One year; B. Two
year.


