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Abstract

AIM: To evaluate the effect of hepatitis B virus (HBV)
infection on liver metastasis of colorectal cancer.

METHODS: A total of 1298 colorectal cancer patients
were recruited from January 2001 to March 2005 in this
study. Enzyme-linked immunosorbent assay was used to
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test serum HBV markers for colorectal cancer. Patients
were divided into study (infection) group and control
(non-infection) group. Clinical features of patients in
two groups were compared.

RESULTS: Liver metastasis was found in 319 out of
the 1298 colorectal cancer patients. The incidence of
liver metastasis was significantly lower in study group
than in control group (14.2% vs 28.2%, P < 0.01). HBV
infection significantly decreased the risk of liver metas-
tasis [hazard ratio (HR): 0.50, 95% confidence interval
(95% CI): 0.38-0.66], but the incidence of extrahepatic
metastasis was significantly higher in study group than
in control group (31.9% vs 17.0%, P < 0.01). The HR
was the lowest in chronic hepatitis B group (HR: 0.29,
95% CI: 0.12-0.72). The number of liver metastatic le-
sions was significantly less in study group than in control
group with a higher surgical resection rate. However, no
significant difference was found in survival rate between
the two groups (P = 0.95).

CONCLUSION: HBV infection decreases the risk of
liver metastasis in patients with colorectal cancer and
elevates the surgical resection rate of liver metastatic
lesions.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Colorectal cancer (CRC) accounts for 10%-15% of all
cancers and is the second leading cause of cancer-related
deaths in Western countries’. Approximately half of CRC
patients develop metastatic disease”. Of the CRC patients,
15%-25% present with synchronous liver metastasis and
80%-90% are initially found to have unresectable liver
metastatic disease”. Metastatic liver disease more frequently
develops metachronous metastasis following treatment of
CRC. It is estimated that over half of dead CRC patients
have liver metastasis at autopsy'".

Hepatitis B virus (HBV) infection is the most common
cause of chronic liver diseases wotldwide, an estimated
350 million persons are chronically infected with HBV
wotldwide, and China is a highly endemic area of HBV
infection with approximately 170 million HBV carriers”.
It has been demonstrated that HBV infection plays an
important role in the development of hepatocellular carci-
noma (HCC). Tt was reported that HBV infection finally
reduces the risk of intrahepatic metastasis in HCC patients
with a higher survival rate and therefore can be considered
an important prognostic factor for HCC patients'”.

Rare reports are available on the relation between HBV
infection and hepatic metastasis of CRC. Utsunomiya ¢/ a/”
reported that CRC seldom metastasizes to liver of patients
infected with HBV or hepatitis C virus (HCV), but most
patients in their study were infected with HCV. Song ez a/”
showed that chronic HBV infection with viral replication
reduces hepatic metastasis of CRC and prolongs the sur-
vival time of CRC patients. However, their study was hard
to demonstrate the relation between HBV infection and
hepatic metastasis of CRC due to its small sample size. Al-
ternatively, investigation of experimentally induced hepatic
metastasis of colon cancer demonstrated that activated
immune cells residing in livers can effectively kill metastatic
tumor cells, indicating that alterations in liver-associated
immunity play an important role in hindering hepatic me-
tastasis'. Thus, we designed this cohort study to observe
the relation between HBV infection and liver metastasis of
CRC.

MATERIALS AND METHODS

Patients

A total of 1298 CRC patients at the age of > 16 yeats, ad-
mitted to Sun Yat-Sen University Cancer Center (Guang-
zhou, China) from January 2001 to March 2005, were
recruited in this study and divided into study (infection)
group and control (non-infection) group. All patients gave
their written informed consent to teceive a test for HBV
infection at their first visit. The study was approved by
The Ethics Committee of Sun Yat-Sen University Cancer
Center.
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Serologic assay for viral infection

HBsAg, anti-HBs, HBeAg, anti-HBe, and anti-HBc were
detected by enzyme-linked immunosorbent assay and
HBYV deoxyribonucleic acid (HBV-DNA) was detected by
polymerase chain reaction.

Treatment

Primary colorectal adenocarcinoma was completely re-
moved from all eligible patients with no prior chemother-
apy or radiotherapy, and staged according to AJCC Cancer
Staging Manual, 6th edition!". All patients received 5-flu-
orouracil-based FOLFOX6 or XEI OX regimen. Patients
with liver metastasis underwent palliative treatment (in-
cluding chemotherapy, radiotherapy, surgical resection and
radio-frequency ablation) according to the update NCCN
Guidelines for CRC",

Assessment of study and follow-up of patients

Patients were assessed by abdominal and pelvic computed
tomography (CT) scan or magnetic resonance imaging
(MRI), thoracic radiography or thoracic CT or MRI before
surgery. Patients who underwent surgery were assessed
again during operation. All patients, after discharged from
hospital, were followed up according to a standard pro-
tocol”. The patients were followed up every 3 mo in the
first 2 years after surgery, during which clinical examination,
routine blood test, assessment of tumor markers, and ab-
dominal ultrasonography or CT scan and endoscopy were
performed. In the next 3 years, the patients were followed
up every 6 mo and underwent endoscopy every 12 mo. The
relapse of CRC (defined as local recurrence or metastasis
at distant sites) at other sites was detected and staged. The
follow-up was terminated in April 2010.

Statistical analysis

Differences in baseline clinical parameters and treatment
outcomes between the two groups were evaluated by chi-
square test or Student £ test. Hazard ratio (HR) and 95%
confidence interval (95% CI) were calculated with the Cox
proportional-hazards model. Overall survival (OS) and
disease-free survival (DFS) curves were plotted with the
Kaplan-Meier method, and compared by log-rank test. OS
rate was calculated from the date of discharge to death.
DFS time was defined as the time between discharge and
first relapse of CRC. A two-tailed P value less than 0.05
was considered statistically significant. Statistical analysis
was performed with SPSS for Windows V.13.0.

RESULTS

The 1298 patients were divided into study group and con-
trol group. Three hundred and thirty-two patients (25.6%)
with chronic HBV infection included in study group were
further divided into 3 subgroups according to their natural
history of HBV infection'”. Chronic hepatitis B (CHB)
was identified in 37 patients (2.9%) according to the pres-
ence of HBsAg and HBeAg or HBV-DNA which are
matkers of active viral replication. Inactive HBsAg carriers
(IC), identified in 108 patients (8.3%), were characterized
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Table 1 Baseline characteristics of patients included in this

study » (%)

Table 2 Synchronous and metachronous metastasis in two

groups 7 (%)

Characteristic Study group Control group P
No. of patients 332 (100) 966 (100)
Gender NS
Male 196 (59.0) 550 (55.0)
Female 136 (41.0) 416 (45.0)
Age (yr) NS
Median 53 60
Range 16-81 16-87
Depth of tumor invasion' 299 (100) 857 (100) NS
T1 21 (6.3) 40 (4.1)
T2 38 (11.4) 165 (17.1)
T3 87 (26.2) 264 (27.3)
T4 153 (46.1) 388 (40.2)
Lymph-node metastasis' 295 (100) 843 (100) NS
NO 160 (48.2) 490 (58.1)
N1 87 (26.2) 216 (25.6)
N2 48 (14.5) 137 (14.2)
Chronic liver dysfunction® 39 (11.7) 65 (6.7) <0.05
Albumin (g/dL) 39455 394 +11.1 NS
Total bilirubin (mg/dL) 13.0+5.8 12.7+6.7 NS
LDH (IU/L) 191.5+141.7 1975+1641 NS
ALP (IU/L) 71.7 £35.5 75.6 £49.7 NS
GGT (IU/L) 34.7£54.9 35.4+559 NS

'Comparison was made only in 1156 cases after primary tumor resection,
including 299 cases in tudy group and 857 cases in control group; “Chronic
hepatitis or liver cirrhosis was clinically diagnosed according to the find-
ings in serum chemistry, ultrasonography and computed tomography.
LDH: Lactate dehydrogenase; GGT: y-glutamyl transferase; ALP: Alkaline
phosphatase; NS: Not significant.

by the presence of HBsAg and anti-HBe and the absence
of HBeAg or HBV-DNA. Resolved hepatitis B (RHB) ob-
served in 187 patients (14.4%) was characterized by nega-
tive HBsAg and the presence of anti-HBc * anti-HBs.
Nine hundred and sixty-four patients (74.6%) were includ-
ed in control group. No significant difference was found in
sex, age, depth of tumor invasion, lymph-node metastasis,
lactate dehydrogenase, y-glutamyl transpeptidase, alkaline
phosphatase, albumin, and total bilirubin between the two
groups (Table 1). However, the liver function was signifi-
cantly worse in study group than in control group.

Follow-up

The mean follow-up time of patients was 6 mo after op-
eration. The median interval time of patients was 6 mo
after operation. The median follow-up time of patients
was 57.2 mo (range 0-110.4 mo) after operation.

Liver and extrahepatic metastasis

Liver metastasis occurred in 319 patients including syn-
chronous liver metastasis in 193 cases and metachronous
liver metastasis in 127 cases. Of the 193 patients, 39 had
synchronous liver metastases. Of the 127 patients, 18 had
metachronous liver metastasis. Synchronous or metachro-
nous extrahepatic metastasis occurred in 270 patients was
defined as distant metastasis but not as liver metastasis.
The incidence of recurrence or metastasis to the distant
sites is summatized in Table 2. The incidence of liver and
extrahepatic metastasis was comparable between the two
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Sites of Study group Control group P value HR (95% CI)
metastasis (n=332) (n=966)
Liver <0.01 0.50 (0.38-0.66)
Yes 47 (14.2) 272 (28.2)
No 285 (85.8) 694 (71.8)
Extrahepatic <0.01 1.88(1.52-2.33)
Yes 106 (31.9) 164 (17.0)
No 226 (68.1) 802 (83.0)

HR: Hazard ratio; 95% CI: 95% confidence interval.

Table 3 Synchronous and metachronous metastasis in chronic

hepatitis B and control groups 7 (%)

Metastatic CHB group Control group P value HR (95% CI)
sites (n = 37) (n = 966)
Liver <0.01 0.29 (0.12-0.72)
Yes 3(8.1) 272 (28.2)
No 34 (91.9) 694 (71.8)
Extrahepatic <0.01 255 (1.77-3.67)
Yes 16 (43.2) 164 (17.0)
No 21 (56.8) 802 (83.0)

CHB: Chronic hepatitis B; HR: Hazard ratio; 95% CI: 95% confidence
interval.

Table 4 Synchronous and metachronous metastasis in inac-

tive carriers and control group #n (%)

Metastatic IC group  Control group P value HR (95% CI)
sites (n = 108) n = 966)
Liver <0.01 0.36 (0.22-0.59)
Yes 11 (10.2) 272 (28.2)
No 97 (89.8) 694 (71.8)
Extrahepatic <0.01 2.24 (1.66-3.01)
Yes 41 (38.0) 164 (17.0)
No 67 (62.0) 802 (83.0)

IC: Inactive carriers; HR: Hazard ratio; 95% CI: 95% confidence interval.

groups. The incidence of liver metastasis was significantly
lower in study group than in control group (14.2% s
28.2%, P < 0.01). The Manter-Haenzel XZ analysis showed
that HBV infection significantly decreased the risk of liver
metastasis (HR: 0.50, 95% CI: 0.38-0.66). The incidence
of extrahepatic metastasis was significantly higher in study
group than in control group (31.9% ws 17.0%, P < 0.01).
No difference was found in liver metastasis between the
two groups.

The liver metastasis rate in patients with CHB, IC and
RHB is listed Tables 3-5. CHB, IC and RHB decreased
the risk of liver metastasis and increased the risk of extra-
hepatic metastasis. The HR was the lowest in patients with
CHB (HR: 0.29, 95% CI: 0.12-0.72).

The number, size and surgical resection rate of meta-
static lesions are listed in Table 6. The number of liver
metastatic lesions was significantly less in study group
than in control group with a higher surgical resection rate
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Metastatic RHB group Control group P value HR (95% CI)

sites (n = 187) (n = 966)

Liver <0.01 0.63 (0.46-0.85)
Yes 33 (17.6) 272 (28.2)
No 154 (82.4) 694 (71.8)

Extrahepatic <0.01 1.54(1.16-2.04)
Yes 49 (26.2) 164 (17.0)
No 138 (73.8) 802 (83.0)

RHB: Resolved hepatitis B; HR: Hazard ratio; 95% CI: 95% confidence
interval.

Metastatic lesion Study group Control group P value
Number 47 272 <0.05
Single 17 (36.2) 73 (26.8)
Multiple 30 (63.8) 199 (74.2)
Size (cm) 3.6+20 39+13 NS
Resected 14 (29.8) 43 (15.8) <0.05

Size of liver metastatic lesions is expressed as mean + SD. NS: Not significant.

(P < 0.05). No significant difference was found in size of
liver metastatic lesions between the two groups.

Survival rate

The 5-year survival rate was 57.0% and 58.2%, respective-
ly, for the patients in two groups. No significant difference
was found in OS and DFS rate between the two groups
(Figure 1A and B).

DISCUSSION

In the current study, the risk of liver metastasis was sig-
nificantly lower in study group than in control group (HR:
0.50, 95% CI: 0.38-0.66, P < 0.05). A significant differ-
ence was found in extrahepatic metastasis rate and no
significant difference was found in survival rate between
the two groups, suggesting that HBV infection may have
a significant effect on liver metastasis of CRC. It was re-
ported that the liver metastasis rate is low in patients with
other malignancies due to HBV infection'™"”.

In this study, the liver metastasis rate of CRC was
lower in CHB, IC and RHB subgroups than in control
group (P < 0.05). CHB was characterized by positive
HBeAg while the serum HBV DNA level and normal
aminotransferase level were very low or undetectable in
IC. RHB results from previous HBV infection without
further virological, biochemical or histological evidence
of active virus infection or disease*'”. Thus, it is reason-
able to postulate that HBV infection with or without virus
replication, may affect liver metastasis of CRC. In this
study, CHB most significantly decreased the risk of liver
metastasis of CRC followed by RHB.

Hepatic resection remains the only curative therapy for
liver metastasis of CRC. In this study, the 5-year survival
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Figure 1 Overall survival rate (A) and disease-free survival rate (B) for
patients in two groups after operation. HBV: Hepatitis B virus; OS: Overall
survival; DFS: Disease-free survival.

rate of CRC patients was 25%-40% after operation, which
is consistent with the reported findings"""". The number
of liver metastatic lesions was much less in study group
than in control group, leading to a higher surgical resection
rate of liver metastatic lesions, indicating that HBV infec-
tion plays an important role in the pathogenesis of liver
metastasis of CRC. However, no difference was found in
overall survival and disease-free survival rate between the
two groups, suggesting that liver metastasis of CRC results
from the difference in extrahepatic metastasis.

Whether changes in liver-associated immunity contrib-
ute to the impediment of CRC colonization in patients
infected with HBV remains unclear. The liver has a rich
diversity of innate immune cells, particulatly lymphocytes
including natural killer cells, which respond to altered
expression of self-antigens and lyse neoplastic target
cells in the absence of additional activating stimuli™. A
large number of phagocytic and antigen-presenting cells
including liver sinusoidal endothelial cells, Kupffer cells
and dendritic cells play an important role in local innate
immunity of the liver™. Furthermore, it was reported
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that HBV replication enhances the cytotoxicity of im-
munocytes during chronic HBV infection. Cytotoxic T
lymphocytes (CTL) and Kupffer cells are essential for the
immune response during HBV infection. HBV replication
activates the specific Iytic pathways of cell injury by CTL
and Kupffer cells®!. A previous study showed that the
hepatic microenvironment in patients with HBV-positive
metastatic liver cancer can greatly change their gene ex-
pression profiles, and the two significant clusters in the
profile revealed notable changes-associated with gene
products involved in immune function. In fact, over 30%
of the genes in these clusters are related to this processm].
Another study on tumor and stroma interaction suggested
that the propensity of metastatic liver cancer is inherent
to the tumor cells and affected by the local environment
of metastatic sites”.

In conclusion, activation of liver-associated immunity
due to HBV infection reduces the incidence of liver me-
tastasis in CRC patients.
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