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Hepatitis B virus infection specially increases risk of liver
metastasis in breast cancer patients: a propensity-matched
analysis
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Background: Breast cancer and hepatitis B virus (HBV) infection are serious public health issues in China.
But the effect of HBV infection on breast cancer remains unclear. The objective was to assess whether HBV
infection was associated with prognosis of breast cancer.

Methods: A retrospective database of 1,924 invasive breast cancer patients from Sun Yat-sen University
Cancer Center from 2008 to 2010 was established. Propensity score matching method was applied to
balance baseline parameters. Logistic regression was used for identifying the independent risk factors of liver
metastasis. Prognostic outcomes were evaluated via Kaplan-Meier analysis and Cox model.

Results: Primary evaluation of gross data suggested HBV infection was associated with much higher rate
of liver metastasis. 642 patients were matched for analysis. The median follow-up time was about 69 months.
Patients with HBV surface antigen (HBsAg) (+) had a specially higher risk of liver metastasis aside of other
distant organs than those with HBsAg (-). HBsAg (-/+) was identified to be an independent risk factor of
liver metastasis [odds ratio (OR), 2.651; 95% confidence intervals (CI), 1.213-5.796; P=0.015]. HBsAg
(+) was associated with liver metastasis significantly in stage III or in estrogen receptor (ER) (+) and/or
progesterone receptor (PR) (+), human epidermal growth factor receptor-2 (HER-2) (<) subtype. Meanwhile,
patients with HBsAg (+) had significant shorter liver metastasis-free survival (LMFS) compared with HBsAg
(-) patients (P=0.041). But the difference of overall survival (OS) between the HBsAg (-) and HBsAg (+)
groups reached statistically no significance (P=0.425).The multivariate analysis suggested HBsAg (+) could
worsen the outcome of LMFS [hazards ratio (HR), 2.450; 95% CI, 1.169-5.135; P=0.018].

Conclusions: In breast cancer, HBsAg (+) was associated with specially a higher rate of liver metastasis and
thus worsened the LMFS. HBsAg (-/+) was an independent risk factor of liver metastasis.
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Introduction

Breast cancer (BC) is the most common malignancy in the
world. Incidence rate for distant metastasis accounts for
approximately 6% of breast cancer diagnoses during 2008
to 2014 in United States (1). Metastatic spread is still a great
challenge in spite of the favorable results after receiving
standard treatments for early stage breast cancer patients (2,3).

Hepatitis B virus (HBV) infection remains to be a
serious global public health problem (4,5). According to
the statistics, in recent years the overall hepatitis B surface
antigen (HBsAg) seropositive rate is 3.61% worldwide
affecting more than 240 million people. China has been
known as the primary drive of global epidemic of HBV
infection, devoting for about 1/3 of burden all over the
world (4). A recent research on 15 million rural couples
from China showed the HBsAg seropositive rate of 5.2% in
20-49 years old women (6).

Chronic infection with HBV is a kind of pathological
status which can cause chronic liver damage such as changes
of liver-related immunity and inflammation (7-11). HBV
infection has been well recognized to be one of the major
causes of hepatocellular cancer (HCC) and associated with
non-Hodgkin’s lymphoma (12-15). Moreover, some reports
are obtainable regarding that whether HBV infection
is associated with liver metastasis in some extrahepatic
malignancies including colorectal cancer (CRC) and
pancreatic cancer (PC). Interestingly, patients infected with
HBYV had lower liver metastasis rate than those without
infection of HBV, but the extrahepatic metastases rate rose
in patients with HBV infection in CRC (16,17). To the
contrary, in PC patients synchronous liver metastasis rate
increased along with HBV infection (18). Besides, studies
revealed HBV infection also influenced the prognosis in
CRC and PC (16-18). Nevertheless, in clinical practice
many breast cancer patients with HBV infection occurred
liver metastasis. The gap on the association between HBV
infection and liver metastasis of breast cancer still exists, and
the effect of HBV infection on prognosis in breast cancer
remains unclear. Therefore, we conducted a cohort research
to assess whether HBV infection was associated with liver
metastasis and prognosis in breast cancer.

Methods
Study population

Consecutive invasive breast cancer patients in Sun Yat-
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sen University Cancer Center (SYSUCC) from January
2008 to December 2010 were reviewed retrospectively.
Other inclusion criteria were included: received surgery
in hospital; female. Exclusion criteria were as below:
undergone surgery before admission; bilateral breast
cancer; with second cancers other than breast cancer; had
recurrence or metastasis; complicated with other types of
hepatitis. They were followed up until June 30, 2017 or
date of any cause death. This study passed the approval of
the Research Ethics Committee in SYSUCC and informed
consent was signed by every patient.

Data collection

Baseline parameters were collected including age,
menstrual condition, family history, pathological type,
histologic grade, tumor size, number of metastatic axillary
lymph nodes, estrogen receptor (ER), progesterone
receptor (PR), human epidermal growth factor receptor-2
(HER-2), surgical method, HBsAg status and date of
distant metastases including liver metastasis, death or last
follow-up.

Clinical or pathological staging and intrinsic subtyping

The clinical or pathological stages of the disease were
determined by TNM staging according to the seventh
edition of the American Joint Committee on Cancer (AJCC)
system (19).

Information on ER, PR and HER-2 was extracted
according to American Society of Clinical Oncology
guideline recommendations (20,21). ER, PR positive was
defined as >1% tumor cells presenting positive nuclear
staining by immunohistochemistry (IHC) assay. HER-2
positive was determined as IHC 3+ or fluorescence in situ
hybridization positive (HER-2 amplification). The breast
cancer molecular subtypes were grouped as below: ER (+)
and/or PR (+), HER-2 (-);ER (+) and/or PR (+), HER-2 (+);
ER (-) and PR (-), HER-2 (+); ER () and PR (), HER-2 (-).

HBsAg test

All patients received routine serum test for HBV infection
before surgery by immunoenzyme labeling method. Serum
samples were gathered and then centrifuged for using.
The diagnostic kit from Shanghai Kehua Bioengineering

Company was approved for clinical diagnostic usage.
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A total of 2,286 patients received surgery
between January 2008 and December 2010
in Sun Yat-sen University Cancer Center

Yu et al. HBV infection and liver metastasis in breast cancer

Y

A total of 1,924 patients were included

'

After propensity score matching, a total of
642 patients were included for analysis

Figure 1 Flow chart of the patient selection.

Follow-up and assessment of disease

Patients’ follow-up was performed via outpatient medical
records and telephone counseling. Generally, according
to National Comprehensive Cancer Network (NCCN)
Guidelines of invasive breast cancer, patients received
routine examinations including blood regular and
biochemistry test, tumor biomarkers and ultrasonography
of breast, abdomen, uterus and adnexa for follow-up
visit. When liver metastases were suspected, a specific
examination such as a computed tomography scan, magnetic
resonance imaging or pathological biopsy was added. All
of the liver metastatic patients were diagnosed according
to serology test [carcino-embryonic antigen (CEA),
carbohydrate antigen 153 (CA153), alpha fetoprotein
(AFP)] and imaging test [computed tomography (CT) scan
or magnetic resonance imaging (MRI) scan or positron
emission tomography-computed tomography (PET-CT)
scan] and confirmed through pathological biopsy and latter
anti-tumor treatment and long-term follow-up.

Statistical analysis

Propensity scores were calculated for every patient by
logistic regression using the covariates: age, menstrual
condition, family history, pathological type, histologic
grade, tumor size, number of metastatic lymph nodes, ER,
PR, HER-2, surgical method with 1 to 2 matching ratios.
The main end points in the research were liver metastasis-
free survival (LMFS) and overall survival (OS). LMFS
determined as time to liver metastasis, was calculated from
the date of diagnosis to the date of liver metastasis or last
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2 patients were excluded:

Male patients, n=12;

Surgical treatment before admission, n=53;
Bilateral breast cancer, n=56;

With second cancers, n=28;

Confirmed recurrence or metastasis, n=25;
Complicated with other types of hepatitis, n=1;
Not enough data can be extracted, n=187

follow-up. OS was figured up from the date of diagnosis
to the date of any cause death or last follow-up. The
continuous data were described via median and range. The
categorical data were exhibited by numbers and percentages.
Chi-square test was adopted to evaluate categorical data.
Logistic regression model was used to evaluate odds ratio
(OR) and 95% confidence intervals (CIs) for identifying the
independent risk factors associated with liver metastasis.
Age, menstrual condition, family history, histologic grade,
tumor size, number of metastatic lymph nodes, ER, PR,
HER-2, surgical method and HBsAg (-/+) were included
as variables. Kaplan-Meier curve was estimated for survival
analyses, meanwhile the differences between the groups
were evaluated by log-rank test. A Cox proportional
hazards model was used to identify the independent factors
associated with LMFS, OS. A two-tailed P value of <0.05
was deemed to significant statistically. All the statistical
analyses were carried out by the SPSS, version 22.0 (SPSS
Inc., Chicago, IL, USA).

Results
Baseline characteristics

In total, 1,924 consecutive patients diagnosed invasive
breast cancer were enrolled, including 215 (11.2%) HBsAg
(+) patients; 642 patients were selected for analysis by
propensity score matching (PSM) including 214 (33.3%)
HBsAg (+) patients. The whole selection process was shown
in Figure 1. The median age was 48 years (rang, 22-85
years); 416 (64.8%) patients were younger than 50 years.
Patient characteristics and correlations between HBsAg
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(=/+) and clinicopathological parameters before and after
PSM were shown in Tables 1,2. For the matched cohort,
there was no significant difference demonstrated concerning
age, menstrual condition , family history, pathological type,
histologic grade, tumor size, number of metastatic lymph
nodes, ER, PR, HER-2, surgical methods between HBsAg
(-) and HBsAg (+) groups (all P>0.05). Moreover, compared
with HBsAg (-) group, HBsAg (+) group suffered more
liver metastasis in both original and selected cohort (P<0.05).
There was no difference on extrahepatic metastases
observed between two groups in selected data (P=0.199).

Failure patterns

The median follow-up time was about 69 months (range,
1-119 months). Death and liver metastasis happened in 81
(12.6%), 31 (4.8%) of the 642 patients. Up to the last time
of follow-up, 16/214 (7.5%) patients in HBsAg (-) group
and 15/428 (3.5%) patients in HBsAg (+) group developed
liver metastasis. Moreover, 31/214 (14.5%) patients and
50/428 (11.7%) patients died in HBsAg (-) and HBsAg (+)
group, respectively.

1509

Association between HBsAg (-/+) and liver metastasis

In the univariate logistic regression analysis, there was a
significant association statistically found between HBsAg
(~/+), tumor size, number of metastatic lymph nodes and
liver metastasis (ZTable 3, all P<0.05). Meanwhile, to adjust
for various risk factors, multivariate analysis was performed,
which result accorded with that of the univariate analysis.
It revealed that HBsAg (-/+) could be identified as an
independent risk factor of liver metastasis (OR, 2.651; 95%
CI, 1.213-5.796; P=0.015). Patients in HBsAg (+) group had
a much higher risk of liver metastasis than those in HBsAg
(-) group. In addition, tumor size, number of metastatic
lymph nodes were also independent risk factors of liver
metastasis.

After stratified according to clinical stages, multivariate
analysis revealed that HBsAg (+) was related with liver
metastasis significantly in breast cancer patients of stage
IIT (OR, 3.892; 95% CI, 1.450-10.451; P=0.007; Table 4),
and the results of patients with HBsAg (+) in stage I, II
had no significantly difference from those with HBsAg (-)
(P=0.488). Besides, HBsAg (-/+) was identified to be a risk

Table 1 Baseline characteristics of breast cancer patients with or serum HBsAg (-/+) before matched

Patients before matched, n (%)

Characteristic P*
All HBsAg (+) HBsAg (-)

No. of patients 1,924 215 (11.2) 1,709 (88.8)

Age, years 0.042
<50 1,111 (57.7) 138 (64.2) 973 (56.9)
>50 813 (42.3) 77 (35.8) 736 (43.1)

Menstrual status 0.005
Premenstrual 1,200 (62.4) 153 (71.2) 1,047 (61.3)
Postmenstrual 724 (37.6) 62 (28.8) 662 (38.7)

Family history 0.343
Breast or ovarian carcinoma 86 (4.5) 9(4.2) 77 (4.5)
Other carcinomas 204 (10.6) 29 (13.5) 175 (10.2)
No 1,634 (84.9) 177 (82.3) 1,457 (85.3)

Tumor type 0.272
IDC 1,806 (93.6) 207 (96.3) 1,599 (93.6)
ILC 35(1.8) 3(1.4) 32 (1.9
Others 83 (4.3) 5(2.3) 78 (4.6)

Table 1 (continued)
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Table 1 (continued)
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Patients before matched, n (%)

Characteristic P*
All HBsAg (+) HBsAg (-)

Histologic grade 0.694
G1 52 (2.7) 6 (2.8) 46 (2.7)
G2 1,126 (58.5) 121 (56.3) 1,005 (58.8)
G3 492 (25.6) 62 (28.8) 430 (25.2)
Unknown 254 (13.2) 26 (12.1) 228 (13.3)

Tumor size 0.432
T1 754 (39.2) 75 (34.9) 679 (39.7)
T2 979 (50.9) 112 (52.1) 867 (50.7)
T3 93 (4.8) 13 (6.0) 80 (4.7)
T4 89 (4.6) 14 (6.5) 75 (4.4)
Unknown 9 (0.5) 1(0.5) 8 (0.5)

Lymph node status 0.278
NO 995 (51.7) 98 (45.6) 897 (52.5)
N1 470 (24.4) 59 (27.4) 411 (24.0)
N2 273 (14.2) 33 (15.3) 240 (14.0)
N3 186 (9.7) 25 (11.6) 161 (9.5)

ER 0.345
Positive 1,351 (70.2) 145 (67.4) 1,206 (70.6)
Negative 573 (29.8) 70 (32.6) 503 (29.4)

PR 0.461
Positive 1,357 (70.5) 147 (68.4) 1,210 (70.8)
Negative 567 (29.5) 68 (31.6) 499 (29.2)

HER-2 0.865
Positive 368 (19.1) 40 (18.6) 328 (19.2)
Negative 1,444 (75.1) 164 (76.3) 1,280 (74.9)
Unknown 112 (5.8) 11 (5.1) 101 (5.9)

Surgery 0.148
Modified radical mastectomy 1,775 (92.3) 193 (89.8) 1,582 (92.6)
Breast conserving surgery 149 (7.7) 22 (10.2) 127 (7.4)

Liver metastasis 0.025
Yes 86 (4.5) 16 (7.4) 70 (4.1)
No 1,838 (95.5) 199 (92.6) 1,639 (95.9)

*, using Chi-squared test, P<0.05 was considered statistically significant. IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma;
ER, estrogen receptor, PR, progesterone receptor, HER-2, human epidermal growth factor receptor-2; HBsAg, hepatitis B surface antigen.
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Table 2 Baseline characteristics of breast cancer patients with serum HBsAg (-/+) after matched

Patients after matched, n (%)

Characteristic p*
All HBsAg (+) HBsAg (-)
No. of patients 642 (100.0) 214 (33.3) 428 (66.7)
Age, years 0.770
<50 416 (64.8) 137 (64.0) 279 (65.2)
>50 226 (35.2) 77 (36.0) 149 (34.8)
Menstrual status 0.618
Premenstrual 464 (72.3) 152 (71.0) 312 (72.9)
Postmenstrual 178 (27.7) 62 (29.0) 116 (27.1)
Family history 0.635
Breast or ovarian carcinoma 28 (4.4) 9(4.2) 19 4.4)
Other carcinomas 76 (11.8) 29 (13.6) 47 (11.0)
No 538 (83.8) 176 (82.2) 362 (84.6)
Tumor type 0.865
IDC 620 (96.6) 206 (96.3) 414 (96.7)
ILC 7(1.1) 2(0.9) 4 (0.9)
Others 15(2.3) 5(2.9) 10 (2.3)
Histologic grade 0.464
G1 14 (2.2) 6 (2.8) 8(1.9)
G2 365 (56.9) 120 (56.1) 245 (57.2)
G3 199 (31.0) 62 (29.0) 137 (32.0)
Unknown 64 (10.0) 26 (12.1) 38 (8.9)
Tumor size 0.833
T 234 (36.4) 75 (35.0) 159 (37.1)
T2 322 (50.2) 112 (52.3) 210 (49.1)
T3 47 (7.3) 13 (6.1) 34 (7.9)
T4 37 (5.8) 13 (6.1) 24 (5.6)
Unknown 2(0.3) 1(0.5) 1(0.3)
Lymph node status 0.913
NO 292 (45.5) 98 (45.8) 194 (45.3)
N1 174 (27.1) 59 (27.6) 115 (26.9)
N2 108 (16.8) 33 (15.4) 75 (17.5)
N3 68 (10.6) 24 (11.2) 44 (10.3)
ER 0.636
Positive 427 (66.5) 145 (67.8) 282 (65.9)
Negative 215 (33.5) 69 (32.2) 146 (34.1)

Table 2 (continued)
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Table 2 (continued)
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Patients after matched, n (%)

Characteristic P*
All HBsAg (+) HBsAg (-)

PR 0.904
Positive 443 (69.0) 147 (68.7) 296 (69.2)
Negative 199 (31.0) 67 (31.3) 132 (30.8)

HER-2 0.958
Positive 116 (18.1) 40 (18.7) 76 (17.8)
Negative 493 (76.8) 163 (76.2) 330 (77.1)
Unknown 33 (5.1) 11(5.1) 22 (5.1)

Surgery 0.565
Modified radical mastectomy 582 (90.7) 192 (89.7) 390 (91.1)
Breast conserving surgery 60 (9.3) 22 (10.3) 38 (8.9)

Liver metastasis 0.027
Yes 31 (4.9) 16 (7.5) 15 (3.5)
No 611 (95.2) 198 (92.5) 413 (96.5)

Extrahepatic metastases 0.199
Yes 56 (8.7) 23 (10.7) 33(7.7)
No 586 (91.3) 191 (89.3) 395 (92.3)

*, using Chi-squared test, P<0.05 was considered statistically significant. IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma;
ER, estrogen receptor, PR, progesterone receptor, HER-2, human epidermal growth factor receptor-2; HBsAg, hepatitis B surface antigen.

factor for the patients of ER (+) and/or PR (+) HER-2 (-)
subtype (P=0.020, 1able 4), and there was a very slight trend
in ER (+) and/or PR (+) HER-2 (+) subtype (P=0.352).
No statistically significance was found in ER (-) and PR
(-) HER-2 (+), ER (-) and PR (-) HER-2 (-) subtypes (all
P>0.05)

Survival analysis

For the matched 642 patients, the 5-year OS, LMFES rates
were 88.0% and 95.0% respectively. Besides the 5-year
LMEFS (96.6% vs. 92.3%; P=0.041; Figure 2A) rate for
patients with HBsAg (-) was significantly slightly higher
than that for patients with HBsAg (+). However, the
difference in the 5-year OS (88.2% vs. 85.9%; P=0.425;
Figure 2B) rates between the HBsAg (-) and HBsAg (+)
groups reached no statistical significance. Adjusting for
various prognostic factors, multivariate analysis showed
the result that patients with HBsAg (+) could worsen the

© Translational Cancer Research. All rights reserved.

outcome of LMFS [hazards ratio (HR), 2.450; 95% CI,
1.169-5.135; P=0.018] (Table 5).

Discussion

HBYV infection has been already reported to be associated
with liver metastasis of some malignancies. However, the
effect of HBV infection upon breast cancer patients remains
unclear.

In our study, the liver metastasis and survival condition
of 642 breast cancer cases were analyzed retrospectively
using propensity score matching method. HBsAg (+) was
associated with specially higher rate liver metastasis in
breast cancer and thus worsened the LMFS. HBsAg (-/+)
was an independent risk factor of liver metastasis in breast
cancer.

Considering the number of HBsAg (-) group was far
more than that of HBsAg (+) group and the imbalance
between two groups’ covariates existed in original data,
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Table 3 Logistic regression of factors associated with liver metastasis
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Univariate analysis

Multivariate analysis

Variable
OR (95% CI) P OR (95% CI) P
Age 1.013 (0.476-2.154) 0.973
Menstrual status 0.613 (0.247-1.519) 0.290
Family history
No 1 (reference)
BC or OC 0.627 (0.082-4.773) 0.652
Other carcinomas 0.754 (0.316-3.189) 0.897
Histologic grade
G1/unknown 1 (reference) 1 (reference)
G2 0.443 (0.163-1.205) 0.111 0.352 (0.108-1.142) 0.082
G3 0.770 (0.279-2.129) 0.615 0.530 (0.159-1.766) 0.301
Tumor size
T1/unknown 1 (reference) 1 (reference)
T2 4.329 (1.254-14.974) 0.020 4.468 (1.236-16.151) 0.022
T3 11.366 (2.733-47.262) 0.001 8.288 (1.760-39.026) 0.007
T4 12.135 (2.767-53.219) 0.001 4.801 (0.938-24.578) 0.050
Lymph node status
NO 1 (reference) 1 (reference)
N1 6.501 (1.788-23.639) 0.004 6.045 (1.579-23.134) 0.009
N2 9.830 (2.651-36.446) 0.001 7.414 (1.802-30.511) 0.006
N3 11.055 (2.780-43.959) 0.001 8.875 (1.984-39.704) 0.004
ER 0.595 (0.288-1.232) 0.162
PR 0.808 (0.380-1.720) 0.580
HER-2
Negative 1 (reference)
Positive 2.098 (0.924-4.766) 0.077
Unknown 2.495 (0.699-8.904) 0.159
Surgery 1.082 (0.318-3.678) 0.900
HBsAg 2.225 (1.078-4.592) 0.031 2.651 (1.213-5.796) 0.015

*, using Chi-squared test, P<0.05 was considered statistically significant. IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma;
ER, estrogen receptor, PR, progesterone receptor, HER-2, human epidermal growth factor receptor-2; HBsAg, hepatitis B surface antigen;
BC, breast carcinoma; OC, ovarian carcinoma.
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Table 4 Univariate and multivariate logistic regression analyses for the association between serum HBsAg (-/+) and liver metastasis in various

clinical stages and intrinsic subtypes

Univariate analysis

Multivariate analysis

Subgroup
OR (95% Cl) P OR (95% Cl) P
Clinical stages*
171 1.567 (0.415-5.924) 0.508 1.631 (0.409-6.493) 0.488
I} 2.931 (1.193-7.202) 0.019 3.892 (1.450-10.451) 0.007
Intrinsic subtypes”
ER (+) and/or PR (+) HER-2 (=) 2.571 (0.937-7.056) 0.067 4.248 (1.250-14.433) 0.020
ER (+) and/or PR (+) HER-2 (+) 1.087 (0.186-6.367) 0.926 6.084 (0.136-272.056) 0.352
ER (-) and PR (<) HER-2 (+) 3.692 (0.305-44.692) 0.305 1.304 (0.098-8.672) 0.977
ER (-) and PR (<) HER-2 (-) 1.300 (0.112-15.144) 0.834 0.587 (0.024-14.354) 0.744
Unknown 4.667 (0.374-58.248) 0.232 1.455 (1.011-7.989) 0.965

*, tumor size and lymph node status were not involved in the multivariate analyses; * hormone receptor status and HER-2 status were
not involved in the multivariate analyses. ER, estrogen receptor, PR, progesterone receptor, HER-2, human epidermal growth factor

receptor-2; HBsAg, hepatitis B surface antigen.
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Figure 2 Kaplan-Meier OS (A), LMFS (B) curves for the 642 patients with HBsAg (-/+). OS, overall survival; LMFS, liver metastasis-free

survival; HBsAg, hepatitis B surface antigen.

PSM method was used to equilibrate baseline parameters
and then match patients in order to eliminate these errors.
Tumor development is derived from the complicated
interactions among tumor intrinsic properties, the host
microenvironment and inflammatory response (22-24).
Under the drive of some factors the tumor cells leave the
original site, migrate via the bloodstream and lymphatic
drainage, settled in the suitable target organ, and then

© Translational Cancer Research. All rights reserved.

invade the surrounding tissue to form a new metastatic
site (22,25). HBV, as one of oncogenic viruses, has been
found not only to participate in the etiology of cancers and
also to play the vital part in cancer metastasis (26). Several
possible mechanisms are considered to be connected with
the progression and migration of tumor cells. Firstly, HBV
directly assists breast cancer cells colonization to the liver.
Binding with HBV X-interacting protein (HBXIP) which
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Table 5 Cox regression analyses of serum HBsAg (-/+) for LMFS in 642 patients

Multivariate
Variable Univariate (P value)
HR (95% Cl) P

Age 0.831

Menstrual status 0.312

Family history 0.804

Histologic grade 0.238

Tumor size 0.001 1.586 (1.098-2.292) 0.014
Lymph node status 0.002 1.911 (1.315-2.778) 0.001
ER 0.094

PR 0.352

HER-2 0.077

Surgery 0.934

HBsAg 0.046 2.450 (1.169-5.135) 0.018

ER, estrogen receptor, PR, progesterone receptor, HER-2, human epidermal growth factor receptor-2; HBsAg, hepatitis B surface antigen,

LMFS, liver metastasis-free survival.

expresses in breast cancer (27), HBV-encoded X antigen
(HBx) could mediate epithelial-mesenchymal transition
(EMT) program, therefore facilitating tumor invasion
and migration. The EMT program is started through
activating the TWIST promoter and the protein kinase B/
phosphatidylinositol 3-kinase/glycogen synthase kinase-3b
(Akt/PI3-K/GSK-3b) signaling pathway by HBx (28-31).
Secondly, chronic inflammation caused by HBV infection
contributes to imbalance of cytokines such as interleukin
6 (IL-6) (32), IL-27 (33), transforming growth factor beta
(TGF-B) (34) in the liver microenvironment, participating
in tumor cells EMT program and promoting metastases
(35-38). For example, IL-6 produced by immune cells
activates the Src homology 2 (SH2)-containing protein
tyrosine phosphatase-2 (SHP-2)-Ras-extracellular signal-
regulated kinase (ERK), Janus kinase (JAK)-signal
transducer and activator of transcription 3 (STAT3) and
PI3K-Akt pathways, leading to tumor cells proliferation,
EMT, invasion, angiogenesis and finally metastasis (36).
Thirdly, chronic HBV infection triggers immune tolerance
in liver, which creates a favorable environment for cancer
cells survival. During long-term chronic HBV antigenic
stimulation, virus-specific T cells become exhausted and
functionally impaired. Meanwhile, regulatory T cells (Tregs)
produced via activation of Notch pathway suppress CD4/

© Translational Cancer Research. All rights reserved.

CD8 T cells in reverse via releasing IL-10, TGF-B. These
together lead to tolerance, allowing tumor cells colonization
without immune clearance (9,39,40).

HBYV infection also had some impact on survival
in several malignancies. So far people couldn’t draw a
coincident conclusion about the effect of HBV infection on
survival of CRC in previous studies (16,17). Interestingly,
Wei et al. found chronic hepatitis B and non-HBV infection
group showed significantly better OS than inactive HBsAg
carriers group (18). In our study, HBsAg (+) group showed
significant worse LMFS than HBsAg (-) group, which was
in line with higher liver metastasis rate in HBsAg (+) group.
The overall survival between the HBsAg (-) and HBsAg
(+) groups reached no statistical difference, which might
attribute to the small size of sample and need prospective
studies to figure it out.

On account of the retrospective feature of our study,
there were some deficiencies. Above all, although
consecutive patients were chosen and eligibility criteria
were carried out to minimize the bias, a selection bias
was inevitable. In addition, the size of sample was limited
and from one center, much bigger samples and work are
included in future.

Therefore, further prospective trials and basic laboratory
experiments on mechanisms are required to make certain
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how HBV infection affects breast cancer progression,
which may provide clinicians a new strategy to evaluate and
prevent the risks for liver metastasis and death.

Conclusions

HBsAg (+) was associated with a specially higher rate liver
metastasis in breast cancer and thus worsened the LMFS.
HBsAg (-/+) could be an independent risk factor of liver
metastasis in breast cancer patients. By far, it is the first
research to demonstrate the effect of HBV infection on
liver metastasis in breast cancer.
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