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Background: The impact of hepatitis B virus (HBV) infection status on liver metastasis of nasopharyngeal
carcinoma (NPC) has not been thoroughly elucidated to date. This study aimed to determine how HBV
infection status influences liver metastasis of NPC through the analysis of clinical samples.

Methods: A total of 1,367 patients with pathologically diagnosed NPC who received systemic treatment
at Nanfang Hospital or Zhujiang Hospital between January 2005 and December 2015 were enrolled in this
retrospective study. Based on their HBV infection status, these patients were separated into four groups:
negative infection (n=492), chronic HBV infection (n=123), inactive HBV carrier (n=175), and resolved
HBV infection (n=577). The relationship between HBV infection status and liver metastasis of NPC was
examined.

Results: Compared with the negative infection group, we observed that an inactive HBV carrier status was
related to liver metastasis in patients with NPC (HR: 0.392; 95% CI: 0.178-0.863; P=0.020). The resolved
HBYV infection group had a lower risk of liver metastasis than the negative infection group (HR: 0.621;
95% CI: 0.402-0.959; P=0.032). There was no direct association between HBV infection status and distant
metastasis of NPC.

Conclusions: Inactive HBV infections and resolved HBV infections are highly associated with a decreased

risk of liver metastases in NPC patients compared with patients without HBV infections.
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Introduction

Nasopharyngeal carcinoma (NPC) is one of the most
common malignancies in southern China, especially in the
Guangdong province. In southern China, the incidence of
NPC varies from 20 to 50 per 100,000 males (1). Because
of the high radiosensitivity of NPC, radiotherapy is the
standard treatment for early stage NPC. Comprehensive
treatment based on concurrent chemoradiotherapy has
become the standard therapeutic practice for intermediate-
and late-stage NPC (2). However, NPC with distant

© Translational Cancer Research. All rights reserved.

tcr.amegroups.com

metastasis still has a high mortality rate.

The liver is one of the most common sites for metastases
in patients with NPC. Prognosis is poor for patients with
NPC who have liver metastases due to the multifocality
of liver metastasis (3). Recent research suggests that the
response of the liver microenvironment to inflammation
affects the colonization of circulating tumor cells and the
occurrence of liver metastasis (4). This finding indicates
that diseases such as hepatitis B or fatty liver disease, which
cause inflammation in the liver, may influence the metastasis
of malignancies to the liver.
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Table 1 HBV serologic marker status of four HBV infection status
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HBV infection .Negat.lve Chronic HBV infection Inactive HBV carriers Resolved HBYV infection
status infection
HBV serologic HBsAg (-) and  HBsAg (+) and HBcADb (+) and either HBsAg (+) and both HBeAg HBsAg (-) and either

marker status HBcADb (-) HBeAg (+) and/or HBV DNA (+)

(-) and HBV DNA (-) HBeAb (+) or HBCAb (+)

—, negative; +, positive.

Both NPC and hepatitis B are endemic to southern
China. According to a survey, patients in China with
hepatitis B virus (HBV) infection accounted for 10-12% of
the total population, and chronic HBV infection accounted
for a large portion of these infections (5). In patients
with specific cancers, liver metastasis has been correlated
with HBV infection, which affects patient prognosis. For
example, in pancreatic cancer, patients who are HBsAg
positive have a higher risk of liver metastasis than patients
who are HBsAg negative (46.0% vs. 32.0%, P<0.05) (6).
In contrast, a study of colorectal cancers reported that
the occurrence of liver metastases was lower in patients
with HBV infection than in those without HBV infection
(13.5% vs. 27.1%, P<0.05) (7). A number of studies have
reported the association between HBV infection and NPC.
A retrospective, case-controlled study suggested that HBV
infection increased the incidence of NPC (8). Liu et al.
established that HBV infection had prognostic value in
patients with locoregionally advanced NPC (9). However,
the relationship between HBV infection status and liver
metastasis of NPC was not discussed in those studies.

To date, few studies have explored the association of HBV
infection status with liver metastasis of NPC. We conducted
a multicenter, large-sample, retrospective study to clarify
the influence of HBV infection status on liver metastasis in
patients with NPC, the results of which may be helpful for
improving the prognosis of patients with NPC.

Methods
Study populations

"This was a two-center, retrospective cohort study of patients
with NPC diagnosed by pathological examination at
Nanfang Hospital or Zhujiang Hospital between 2005 and
2015. The exclusion criteria included the following: patients
with distant metastases when first diagnosed, patients
without regular tests for HBV, patients without regular liver
imaging examinations, patients whose follow-up period was
fewer than 30 days or 2 clinical encounters, patients with
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other malignancies, and patients with hepatitis C. A total of
1,367 patients with NPC were recruited for this study.

Clinical staging

All patients recruited for this study had undergone physical
examinations, magnetic resonance imaging (MRI) of the
nasopharynx, chest radiography, abdominal ultrasound (US),
whole-body bone scans, and hematology tests. Patient
information, including sex, age, time of diagnosis, treatment
record and clinical stage, was obtained from the hospital
clinical record systems. Tumor clinical stage was determined
using the tumor node metastasis (TINM) classification
system of the American Joint Committee on Cancer

(7th edition, 2010).

HBYV infection status

HBYV infection was diagnosed using serologic tests for
HBV. Serologic markers included HBsAg, hepatitis B
surface antibody (HBsAb), hepatitis B e antigen (HBeAg)
and hepatitis B e antibody (HBeAb), and hepatitis B core
antibody (HBcADb). Patients were divided into four groups
according to their HBV serologic markers: negative
infection, chronic HBV infection, inactive HBV carrier
and resolved HBV infection. Negative infection indicated
that both HBsAg and HBcAb were negative. Chronic HBV
infection was defined as being HBsAg and HBcAb positive
and either HBeAg positive and/or HBV-DNA positive.
Inactive HBV carriers were HBsAg positive and both
HBeAg and HBV-DNA negative. Resolved HBV infection
was defined as being mean HBsAg negative and either
HBeAb or HBcAb positive. The specific HBV serologic
marker status of the four different HBV infection groups
are shown in Table 1.

Patients’ treatment and follow-up

All patients were treated with radical radiotherapy. On
the basis of the clinicians’ decisions, 77 of 1,367 patients
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(5.6%) were treated with radiotherapy only. In addition,
1,290 patients (94.4%) were treated with neoadjuvant,
concurrent, or adjuvant chemotherapy. The regimens and
dosages of chemotherapy were determined on the basis
of the updated NCCN Guidelines for NPC. Serum liver
function tests, including alanine transaminase (ALT),
aspartate aminotransferase (AST), direct bilirubin (DB)
and indirect bilirubin (IB), were conducted before and after
chemotherapy.

Patients had follow-up appointments every 3 months
during the first 2 years and then every 6 months thereafter.
Patients received computed tomography (CT) or MRI
examination of the chest and abdomen at regular intervals,
and metastatic status was diagnosed by skilled radiologists.
Liver metastases of NPC were diagnosed during each
follow-up visit according to the examination of abdominal
US liver imaging. However, CT or MRI could be used
for further diagnosis of liver metastases when the results
of an US were suspect. The follow-up time was calculated
from the date when NPC was diagnosed to the date of liver
metastasis or to the last liver imaging examination.

Statistical analysis

Statistical analyses were performed using SPSS (version
24.0; SPSS Inc., Chicago, Ill). Clinical characteristics of
patients between the four groups, including sex, age, clinical
stage, treatment, pathological type, ALT, AST, DB and IB,
were compared using the chi-square test or Fisher’s exact
test. The Kaplan-Meier method was utilized to calculate
metastasis-free survival (MFS) in the survival analyses, and
the differences between the survival curves of different
groups were estimated with the log-rank test. Univariable
Cox regression analyses were used to determine whether
HBYV infection status was related to liver metastasis of NPC.
We used multivariate Cox regression analyses to evaluate
the impact of HBV infection status on liver metastasis of
NPC. All statistical analyses of clinical characteristics were
two-sided, and P<0.05 was determined to be statistically
significant.

Results
Baseline characteristics

In the current study, the average follow-up duration was
27.8 months (range, 1-145 months). Among the 1,367
patients, 1,039 (76.0%) were male. In total, 492 patients
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(36.0%) were negative for HBV infection. There were 123
patients (9.0%) with chronic HBV infection in the current
study. Resolved HBV infection was found in 577 patients
(42.2%), and 175 patients (12.8%) were inactive HBV
carriers. Ultrasound scans confirmed that 216 patients
(15.8%) had fatty liver disease.

"The baseline characteristics of the four groups are displayed
in Table 2. There was no significant difference among
the four HBV infection status groups in age (=60 years),
T category, N category, TNM staging, pathological type,
and IB. We observed no significant correlation between
HBYV infection status and fatty liver disease (P=0.097). The
chronic HBV infection group had the highest proportion
of male versus female patients (83.7%, P=0.012). The ALT
levels, AST levels and DB levels were higher in the chronic
HBYV infection group than in the other groups (42.3%,
P<0.01; 34.1%, P<0.01; 14.6%, P<0.01).

HBYV infection status and liver metastasis

In this study, 105 patients with NPC had liver metastases
during the follow-up period (7.7%). Among these, 51
patients were in the negative infection group, 13 patients
were in the chronic HBV infection group, 7 patients were
in the inactive HBV carrier group and 34 patients were in
the resolved HBV infection group. The liver MFS curves
of chronic HBV infection vs. negative infection, inactive
carrier vs. negative infection and resolved HBV infection
vs. negative infection are shown in Figure 1A4,B,C. The
S-year liver MES (94.1% vs. 80.8%, P=0.014) was higher
in the inactive HBV carrier group than in the negative
infection group. The 5-year liver MFS rates were 80.8%
and 86.7% in patients with negative infection and resolved
HBV infection, respectively (P=0.030). Compared with
the negative infection group, the inactive HBV carrier
status was related to liver metastasis in patients with NPC
by univariate analysis (HR: 0.392; 95% CI: 0.178-0.863;
P=0.020) and by multivariate analysis (HR: 0.404; 95% CI:
0.182-0.899; P=0.026). The resolved HBV infection
group had a lower risk of liver metastasis of NPC than
the negative infection group in the univariate analysis
(HR: 0.621; 95% CI: 0.402-0.959; P=0.032) and the
multivariate analysis (HR: 0.625; 95% CI: 0.400-0.975;
P=0.039). However, there was no significant difference in
the risk of liver metastases between the negative infection
group and the chronic HBV infection group (P=0.880).
Sex (male) (HR: 1.731; 95% CI: 1.030-2.909; P=0.038)
and AST level (HR: 2.401; 95% CI: 1.408-4.092; P=0.001)
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Table 2 Baseline characteristics of patients with NPC
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HBV status
Characteristic Negative infection Chronic infection Inactive carriers Resolved infection P
(n=492) (n=123) (n=175) (n=577)

Sex (%) 0.012
Male 353 (71.7) 103 (83.7) 141 (80.6) 442 (76.6)

Female 139 (28.3) 20 (16.3) 34 (19.4) 135 (23.4)

Age (%) 0.106
<60 436 (88.6) 111 (90.2) 158 (90.3) 490 (84.9)
>60 56 (11.4) 12 (9.8) 17 (9.7) 87 (15.1)

T category (%) 0.835
T 80 (16.3) 22 (17.9) 23 (13.1) 86 (14.9)

T2 134 (27.2) 29 (23.6) 53 (30.3) 160 (27.7)
T3 165 (33.5) 45 (36.6) 59 (33.7) 215 (37.3)
T4 113 (23.0) 27 (21.9) 40 (22.9) 116 (20.1)

N category (%) 0.390
NO 57 (11.6) 16 (13.0) 21 (12.0) 50 (8.7)

N1 110 (22.4) 26 (21.1) 40 (22.9) 123 (21.3)
N2 263 (53.4) 69 (56.1) 102 (58.3) 342 (59.3)
N3 62 (12.6) 12 (9.8) 12 (6.8) 62 (10.7)

TNM staging (%) 0.763
I 18 (3.7) 6 (4.9) 3(1.7) 17 (3.0)

I 68 (13.8) 16 (13.0) 22 (12.6) 74 (12.8)
I 247 (50.2) 63 (51.2) 100 (57.1) 317 (54.9)
v 159 (32.3) 38 (30.9) 50 (28.6) 169 (29.3)

Pathological types (%) 0.277
Keratinizing squamous 19 (3.9 3(2.4) 10 (5.7) 33 (5.7)
cell carcinoma
Nonkeratinizing 473 (96.1) 120 (97.6) 165 (94.3) 544 (94.3)
carcinoma

Fatty liver (%) 0.097
Yes 73 (14.8) 13 (10.6) 24 (13.7) 106 (18.4)

No 419 (85.2) 110 (89.4) 151 (86.3) 471 (81.6)

Chemotherapy (%) 0.038
Radiotherapy only 25 (5.1) 14 (11.4) 9 (5.1) 29 (5.0
Chemoradiotherapy 467 (94.9) 109 (88.6) 166 (94.9) 548 (95.0)

ALT (%) <0.01
Elevated 33 (6.7) 52 (42.3) 22 (12.6) 37 (6.4)

Normal 459 (93.3) 71 (57.7) 153 (87.4) 540 (93.6)

Table 2 (continued)
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Table 2 (continued)

HBV status
Characteristic Negative infection Chronic infection Inactive carriers Resolved infection P
(n=492) (n=123) (n=175) (n=577)

AST (%) <0.01
Elevated 27 (5.5) 42 (34.1) 9(5.1) 12 2.1)
Normal 465 (94.5) 81 (65.9) 166 (94.9) 565 (97.9)

DB (%) <0.01
Elevated 19 (3.9) 18 (14.6) 10 (5.7) 27 (4.7)
Normal 473 (96.1) 105 (85.4) 165 (94.3) 550 (95.3)

IB (%) 0.091
Elevated 30 (6.1) 11 8.9) 9 (5.1) 22 (3.8)
Normal 462 (93.9) 112 (91.1) 166 (94.9) 555 (96.2)

NPC, nasopharyngeal carcinoma; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DB, direct bilirubin; IB, indirect bilirubin.
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Figure 1 Kaplan-Meier curves are shown for liver metastasis-free survival of (A) chronic HBV infection vs. negative infection, (B) inactive
carrier vs. negative infection, (C) resolved HBV infection vs. negative infection and distant metastasis-free survival of (D) chronic HBV
infection vs. negative infection, (E) inactive carrier vs. negative infection, (F) resolved HBV infection vs. negative infection. P values were

calculated using the unadjusted log-rank test.
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were risk factors for liver metastasis. Fatty liver disease was
not correlated with liver metastasis of NPC (P=0.615). The
results of the univariate and multivariate analyses for liver
metastasis are shown in Tible 3.

HBYV infection status and distant metastasis

Next, we decided to investigate the influence of HBV
infection status on the distant metastasis of NPC. The
metastatic sites of NPC included bone, liver, lung and
other sites. Metastases were found in 241 patients during
the follow-up period (17.6%). There were 97 patients with
metastases in the negative infection group, 32 patients with
metastases in the chronic HBV infection group, 26 patients
with metastases in the inactive HBV carrier group and
86 patients with metastases in the resolved HBV infection
group. The MFS curves of chronic HBV infection wvs.
negative infection, inactive carrier vs. negative infection and
resolved HBV infection vs. negative infection are shown
in Figure 1D,E,F. There was no significant difference in
the 5-year DMFS (distant metastasis-free survival) rate
between negative infection and other HBV infection
statuses. We conducted univariate and multivariate analyses
to evaluate the risk factors for distant metastasis of NPC.
No significant difference was found in the risk of distant
metastases between the negative infection group and
the chronic HBV infection group (P=0.230). Similarly,
inactive HBV carrier status was not associated with distant
metastases compared with the negative infection group
(P=0.228). Resolved HBV infection was not related to
distant metastases of NPC compared with the negative
infection group (P=0.206). Sex (male) (HR: 1.647;
95% CI: 1.177-2.306; P=0.004) and AST level (HR: 1.882;
95% CI: 1.276-2.776; P=0.001) were statistically significant
predictors for distant metastasis of NPC. We did not
find that fatty liver disease was significantly related to
distant metastasis of NPC (P=0.599). The univariate and
multivariate analyses for distant metastasis of NPC are
shown in Table 4.

Discussion

Recent studies have shown that inflammation caused by
chronic liver diseases such as hepatitis B or fatty liver
disease affects the development of liver metastasis. In a
previous cohort study, we verified that fatty liver disease was
a protective factor for liver metastasis of breast cancer (10).
This result aroused our interest, and considering the large
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number of patients with NPC in China, we started this
study to clarify the relationship between HBV infection
status and liver metastasis of NPC. Our study results
showed that sex (male) was an influencing factor for both
distant metastasis and liver metastasis of NPC. Fatty liver
disease was not related to either distant metastasis of NPC
or liver metastasis of NPC in our study. HBV infection
status was not associated with distant metastasis of NPC,
but it was related to liver metastasis of NPC. Compared
with patients in the negative infection group, the resolved
HBV infection group and the inactive HBV carrier group
had a lower risk of liver metastasis.

The evidence on whether HBV infection is related to
liver metastasis of NPC is inconsistent. Lv ez /. found that
the presence of liver metastasis at diagnosis was significantly
associated with HBV reactivation in NPC patients (OR, 7.19;
P<0.01) (11). However, whether HBV infection was a
risk factor that promoted liver metastasis of NPC was not
explored in Lv’s research. Xu ez a/. reported that HBV
infection increased the risk for distant recurrence of
NPC, especially in the liver (12). However, Xu used only
the HBsAg status to define hepatitis B infection, which
had limitations in distinguishing different types of HBV
infection status. It only identified patients with an active
infection and inactive HBV carriers, but it did not identify
those with a resolved HBV infection.

It has been reported that HBV infection status is closely
associated with liver metastases of malignancies. In a
previous study, Chen et /. examined four types of HBV
infection status and found that chronic HBV infection
decreased the risk of liver metastases in patients with
advanced pancreatic ductal adenocarcinoma (13). Qiu
et al. described that the occurrence of liver metastasis of
colorectal cancer was significantly lower in the chronic HBV
infection group (HR: 0.29, 95% CI: 0.12-0.72, P<0.01),
inactive carrier group (HR: 0.36, 95% CI: 0.22-0.59,
P<0.01) and resolved HBV infection group (HR: 0.63, 95%
CI: 0.46-0.85, P<0.01) than in the non-infection group (14).
In our study, we analyzed 1,367 clinical cases of NPC to
examine the correlation between HBV infection status and
liver metastasis. Our results suggested that there was no
significant effect of HBV infection status on the occurrence
of distant metastasis in NPC patients. The liver metastasis
rate of NPC was lower in the inactive carrier and resolved
HBV infection groups than in the negative infection group.
It is reasonable to assume that an HBV infection without
virus replication may affect liver metastasis of NPC.
However, no significant difference in the liver metastasis
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Table 3 Univariable and multivariable Cox regression model for liver metastasis of NPC

Univariate analysis

Multivariate analysis

Parameter
HR (95% CI) P HR (95% ClI) P

HBV infection status

Negative infection Ref - Ref -

Chronic HBV infection 0.954 (0.519-1.755) 0.880 0.774 (0.379-1.585) 0.484

Inactive carrier 0.392 (0.178-0.863) 0.020 0.404 (0.182-0.899) 0.026

Resolved infection 0.621 (0.402-0.959) 0.032 0.625 (0.400-0.975) 0.039
Sex

Female Ref - Ref -

Male 1.731 (1.030-2.909) 0.038 1.845 (1.091-3.118) 0.022
Age

<60 Ref - Ref -

>60 1.331 (0.743-2.384) 0.336 1.357 (0.746-2.467) 0.317
T category

T1 Ref - Ref -

T2 2.010 ( 0.956-4.226) 0.065 1.704 (0.800-3.628) 0.167

T3 2.188 (1.056-4.537) 0.035 1.894 (0.907-3.957) 0.089

T4 2.974 (1.393-6.347) 0.005 2.821 (1.306-6.092) 0.008
N category

NO Ref - Ref -

N1 1.751 (0.751-4.081) 0.195 1.485 (0.617-3.573) 0.377

N2 1.856 (0.839-4.102) 0.127 1.590 (0.699-3.616) 0.268

N3 4.894 (2.102-11.394) <0.01 4.402 (1.825-10.618) 0.001
Pathological types

Keratinizing squamous cell carcinoma Ref - Ref -

Nonkeratinizing carcinoma 0.950 (0.417-2.166) 0.902 0.637 (0.275-1.475) 0.293
Chemotherapy

Radiotherapy only Ref - Ref -

Chemoradiotherapy 2.149 (0.789-5.855) 0.135 1.707 (0.588-4.951) 0.325
Fatty liver

No Ref - Ref -

Yes 1.143 (0.679-1.922) 0.615 1.396 (0.809-2.409) 0.231
ALT

Normal Ref - Ref -

Elevated 1.392 (0.806-2.406) 0.235 0.702 (0.328-1.505) 0.363

Table 3 (continued)
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Table 3 (continued)
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Univariate analysis

Multivariate analysis

Parameter
HR (95% ClI) P HR (95% Cl) P

AST

Normal Ref - Ref -

Elevated 2.401 (1.408-4.092) 0.001 2.921 (1.405-6.072) 0.004
DB

Normal Ref - Ref -

Elevated 1.316 (0.640-2.707) 0.456 0.962 (0.390-2.373) 0.934
1B

Normal Ref - Ref -

Elevated 1.393 (0.703-2.761) 0.342 1.218 (0.525-2.826) 0.646

NPC, nasopharyngeal carcinoma; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DB, direct bilirubin; IB, indirect bilirubin.

rate was found between the negative infection group and
the chronic HBV infection group, which differed from
the observations for pancreatic and colorectal cancer. The
development of tumors is promoted by inherent properties
and is affected by the microenvironment (15). We
hypothesize that the diversity of the inherent properties of
tumors and the alterations that result from the interactions
between tumors cells and the microenvironment may lead
to different outcomes for liver metastases.

Based on these findings, we hypothesize that inactive
HBYV infection or resolved HBV infection changes the liver
microenvironment by activating an inflammatory reaction
in the liver, while HBV causes little injury to the liver. In
the inactive HBV infection group and the resolved HBV
infection group, HBV triggered an enhanced immune
defense in the liver (16). The immune reaction caused by
HBYV is allegedly beneficial in preventing liver metastases
in patients with NPC. Recent research has suggested
that HBV infection promotes the secretion of cytokines
such as transforming growth factor beta (TGF-), tumor
necrosis factor alpha (TNF-o), IL-1, IL-12, and platelet
derived growth factor (PDGF). These cytokines regulate
the extracellular matrix and directly prevent the adhesion
of cancer cells (17). HBV infection also activates Kupffer
cells and enhances cancer antigen presentation (18).
During HBV infection, cytotoxic T lymphocytes (CTLs)
and Kupffer cells are recruited to participate in the
immune response in the liver. Tumor-specific CTLs
are accompanied by Kupffer cells to perform antitumor
functions by inhibiting proliferation and causing significant
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apoptosis of cancer cells (19). These changes prevent the
colonization of circulating NPC cells in the liver and
reduce the occurrence of liver metastasis. It is noteworthy
that chronic HBV infection did not decrease the risk of
liver metastasis of NPC in our study. We believe that in the
chronic infection group, HBV was in the rapid replication
stage, leading to apoptosis of numerous hepatocytes (20).
Liver dysfunction weakens the immune response and the
antitumor defense in the liver; therefore, the anti-metastatic
effect is not enhanced in the liver.

To the best of our knowledge, this is the first cohort
study to analyze the relationship between the different
types of HBV infection status and liver metastasis of NPC.
Compared with case-controlled studies, cohort studies are
more suitable for assessing causal relationships. Our study
recruited 1,367 patients with NPC from two hospitals,
making our results representative and persuasive. In
addition, our study excluded patients with distant metastases
at NPC diagnosis because after tumor cells acquire the
ability to invade distally, their progression is very different
from that of the original tumor cells (21). Therefore,
patients with non-metastatic NPC can better model the
impact of HBV infection status on liver metastases by
eliminating the effects of dissociated metastatic tumor cells
on the results.

We must note that our study has several limitations. First,
this report describes a retrospective study. Because a number of
cases were excluded due to the loss of important information,
selection bias may have existed and may have affected the final
results of the analyses. Second, liver metastases were diagnosed
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Table 4 Univariable and multivariable Cox regression model for distant metastasis of NPC

Univariate analysis

Multivariate analysis

Parameter
HR (95% CI) P HR (95% Cl) P

HBV infection status

Negative infection Ref - Ref -

Chronic HBV infection 1.277 (0.856-1.905) 0.230 1.274 (0.799-2.032) 0.309

Inactive carrier 0.766 (0.497-1.182) 0.228 0.794 (0.511-1.235) 0.306

Resolved infection 0.829 (0.620-1.109) 0.206 0.852 (0.634-1.145) 0.288
Sex

Female Ref - Ref -

Male 1.647 (1.177-2.306) 0.004 1.773 (1.261-2.492) 0.001
Age

<60 Ref - Ref -

>60 1.242 (0.842-1.833) 0.274 1.190 (0.799-1.772) 0.393
T category

T Ref - Ref -

T2 1.726 (1.084-2.748) 0.021 1.612 (1.001-2.594) 0.049

T3 1.668 (1.052-2.645) 0.030 1.517 (0.948-2.429) 0.082

T4 3.211 (2.020-5.107) <0.01 3.133 (1.949-5.037) <0.01
N category

NO Ref - Ref -

N1 1.428 (0.855-2.387) 0.174 1.401 (0.821-2.390) 0.216

N2 1.573 (0.978-2.530) 0.062 1.479 (0.899-2.434) 0.123

N3 3.297 (1.942-5.596) <0.01 3.268 (1.871-5.709) <0.01
Pathological types

Keratinizing squamous cell carcinoma Ref - Ref -

Nonkeratinizing carcinoma 1.108 (0.620-1.980) 0.729 0.890 (0.493-1.609) 0.700
Chemotherapy

Radiotherapy only Ref - Ref -

Chemoradiotherapy 1.569 (0.895-2.752) 0.116 1.323 (0.721-2.428) 0.367
Fatty liver

No Ref - Ref -

Yes 0.905 (0.623-1.313) 0.599 1.072 (0.729-1.578) 0.723
ALT

Normal Ref - Ref -

Elevated 1.113 (0.750-1.650) 0.596 0.593 (0.343-1.022) 0.060
Table 4 (continued)
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Table 4 (continued)
Univariate analysis Multivariate analysis
Parameter
HR (95% CI) P HR (95% Cl) P

AST

Normal Ref - Ref -

Elevated 1.882 (1.276-2.776) 0.001 2.499 (1.486-4.202) 0.001
DB

Normal Ref - Ref -

Elevated 0.842 (0.471-1.504) 0.561 0.697 (0.350-1.385) 0.302
B

Normal Ref - Ref -

Elevated 0.923 (0.538-1.584) 0.771 0.984 (0.525-1.845) 0.960

NPC, nasopharyngeal carcinoma; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DB, direct bilirubin; IB, indirect bilirubin.

by US, CT, and MRI instead of by pathological examination,
which may have led to false-positive diagnoses. Moreover, only
serologic HBV markers were used to define HBV infection
status. The use of HBV DNA, such as covalently closed
circular DNA (cccDNA), to define infection status could
provide a more complete assessment and should be considered
for use in future studies. Last but not least, there were too few
cases in each group, and more data should be collected to make
the result more convincing.

Conclusions

In this study, we observed that inactive HBV infections
and resolved HBV infections were highly associated with a
decreased risk of liver metastases in NPC patients compared
with patients without HBV infections. The potential
relationship of HBV infection status and liver metastasis of
NPC needs to be investigated in further research.
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