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Abstract: Objective: To explore the risk factors for liver metastasis (LM) in patients with nasopharyngeal carcinoma 
(NPC) and to compare the long-term survival outcomes between surgical resection and transcatheter arterial 
chemoembolization (TACE) in patients who developed LM. Methods: A retrospective analysis was conducted on 
98 patients with NPC treated at our hospital between January 2021 and March 2025. Patients were stratified into 
an LM group (n = 38) and a non-LM group (n = 60). Univariate and multivariate logistic regression analyses were 
performed to identify factors associated with LM. Among LM patients, long-term survival was compared between 
those undergoing partial hepatectomy (n = 20) and those treated with TACE (n = 18). Results: No significant 
differences were observed between the LM and non-LM groups in terms of age, BMI, tumor size, GPS score, KPS 
score, ALT level, or comorbidities (all P > 0.05). However, significant differences were found in gender (male: 73.7% 
vs. 50.0%, P = 0.026), TNM stage (stage III: 65.8% vs. 31.7%, P < 0.01), AST level (42.6 ± 18.3 U/L vs. 28.4 ± 12.1 
U/L, P = 0.003), chemotherapy usage (57.9% vs. 85.0%, P = 0.004), and HBsAg positivity (34.2% vs. 11.7%, P = 
0.008). Multivariate analysis identified male gender (OR = 2.45, 95% CI: 1.12-5.36), TNM stage III (OR = 3.82, 95% 
CI: 1.75-8.35), elevated AST (OR = 1.04 per U/L, 95% CI: 1.01-1.07), absence of chemotherapy (OR = 3.12, 95% 
CI: 1.42-6.85), and HBsAg positivity (OR = 3.58, 95% CI: 1.52-8.41) as independent risk factors for LM. Among LM 
patients, the 3-year overall survival rate was significantly higher in the hepatectomy group compared to the TACE 
group (65.0% vs. 33.3%, log-rank P = 0.021).
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Introduction

Nasopharyngeal carcinoma (NPC) is a malig-
nant epithelial tumor originating from the na- 
sopharyngeal mucosa and exhibits a distinct 
geographic distribution, with particularly high 
incidence rates in East and Southeast Asia  
[1, 2]. Due to its deep anatomical location and 
often nonspecific early symptoms - such as 
intermittent epistaxis or nasal obstruction - 
many patients are diagnosed at an advanced 
stage, which severely limits therapeutic out-
comes [3, 4]. Although comprehensive treat-
ment centered on radiotherapy, often com-
bined with chemotherapy, targeted therapy,  
or immunotherapy, has significantly improved 
survival for localized NPC, distant metastasis 
remains a major cause of treatment failure and 
poor prognosis [5, 6].

Among distant metastatic sites, liver metasta-
sis (LM) carries an especially grave prognosis. 
While bone and lung metastases are more fre-
quently reported, liver involvement - though 
less common - is associated with rapid disease 
progression and shorter overall survival [7, 8]. 
Early identification of patients at high risk for 
liver metastasis and optimization of treatment 
strategies are therefore critical to improving 
clinical outcomes.

Current management options for NPC with liver 
metastasis include surgical resection and tran- 
scatheter arterial chemoembolization (TACE). 
However, comparative evidence regarding their 
long-term efficacy remains scarce, particularly 
within the highincidence Asian populations [9]. 
Moreover, previous studies have seldom inte-
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grated baseline clinicopathological characte- 
ristics, inflammatory markers, and treatment-
related variables into a unified predictive mo- 
del for liver metastasis in NPC [9]. Innovatively, 
this study not only identifies independent risk 
factors for liver metastasis through systematic 
univariate and multivariate analyses but also 
develops a clinically applicable predictive mo- 
del. Furthermore, we directly compare long-
term survival outcomes between surgical re- 
section and TACE in a real-world cohort, pro- 
viding evidence-based guidance for individual-
ized treatment selection. By clarifying both risk 
stratification and therapeutic efficacy, this re- 
search aims to enhance early intervention and 
improve prognosis for NPC patients with liver 
metastasis, thereby addressing a significant 
gap in current clinical practice.

General information and methods

General information

This retrospective analysis analyzed the data  
of 98 patients with nasopharyngeal carcinoma 
admitted to our hospital from January 2021 to 
March 2025. Patients were divided into a liver 
metastasis group and a non-metastasis group 
based on whether liver metastasis occurred 
after treatment. The metastasis group consist-
ed of 38 patients, and the non-metastasis 
group consisted of 60 patients. Inclusion crite-
ria: 1. Age greater than 18 years; 2. No liver 
metastasis at initial diagnosis of nasopharyn-
geal carcinoma (Figure 1); 3. Completion of  
the entire treatment cycle at our hospital; 4. 
Regular follow-up visits and good compliance; 
5. Complete clinical data; 6. Liver metastasis 

Methods

Data acquisition: General patient information, 
including baseline data, liver and kidney func-
tion indicators, disease course, changes in 
inflammatory factors, GPS score, and KPS 
score, was obtained through electronic system 
access. Laboratory testing methods: Fasting 
venous blood was collected upon admission. A 
complete blood count was performed using a 
fully automated hematology analyzer (Sysmex 
XN-9000) to determine the white blood cell 
(WBC) count. Serum interleukin-6 (IL-6) levels 
were measured using chemiluminescent immu-
noassay (Roche Cobas e801). C-reactive pro-
tein (CRP) was measured using immunoturbi-
dimetry (Beckman Coulter AU5800). Liver and 
kidney function were assessed using a bio-
chemical analyzer (e.g., Roche Cobas c702), 
specifically measuring alanine aminotransfer-
ase (ALT) and aspartate aminotransferase 
(AST) to assess liver function; and creatinine 
(SCR) and blood urea nitrogen (BUN) to assess 
kidney function. All testing procedures were 
strictly performed in accordance with the stan-
dard operating procedures provided by the 
reagent manufacturer.

Observation indicators

Primary endpoint: Differences in baseline data 
between patients with nasopharyngeal carci-
noma (NPC) liver metastases and those with-
out metastases, and the establishment of a 
predictive model for NPC liver metastasis us- 
ing these factors.

Secondary endpoint: The impact of different 
treatment methods on patient survival rates  
in NPC patients with liver metastases.

Figure 1. MRI images of the nasopharynx of nasopharyngeal carcinoma 
and normal individuals. A: MRI imaging of the nasopharynx in a normal sub-
ject; B: MRI imaging of the nasopharynx in a patient with nasopharyngeal 
carcinoma.

confirmed by biopsy as naso-
pharyngeal carcinoma liver me- 
tastasis; 7. Good liver reserve. 
Exclusion criteria: 1. Patients 
with co-infection with other ty- 
pes of viruses (A, C, D, E); 2. 
Obesity or alcoholic cirrhosis; 
3. Co-infection with tumors in 
other organs; 4. Pregnant or 
lactating women; 5. Incomple- 
te clinical data; 6. Life expec-
tancy ≥ 6 months. This stu- 
dy was approved by Luoyang 
Central Hospital’s ethics com-
mittee (ethics number: KYLL: 
20210708KV005).
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Table 1. Comparison of baseline data between metastatic and 
non-metastatic nasopharyngeal carcinoma patients

Project Liver metastasis 
group (n = 38)

Non-metastatic 
liver group (n = 60)

Statistical 
value

p-
value

Age (years) 62 ± 8 62 ± 9 1.185 0.239
BMI (kg/m2) 23.11 ± 3.22 23.82 ± 2.90 -1.128 0.262
Tumor size (cm) 5.24 ± 1.82 4.82 ± 1.64 1.163 0.248
GPS rating 0.784 0.676
    0 points 21 (55.26%) 37 (61.67%)
    1 point 13 (34.21%) 17 (28.33%)
    2 point 4 (10.53%) 6 (10.00%)
KPS rating 82.51 ± 8.33 84.23 ± 7.61 -1.056 0.294
ALT (U/L) 35.62 ± 12.41 33.15 ± 11.80 1.017 0.312
diabetes 9 (23.68%) 11 (18.33%) 0.422 0.516
hypertension 16 (42.11%) 21 (35.00%) 0.507 0.476
Note: BMI: Body Mass Index; GPS: Glasgow Prognostic Score; KPS: Karnofsky 
Performance Status; ALT: Alanine Aminotransferase.

size, GPS score, KPS score, 
ALT level, or comorbidities (all 
P > 0.05). Details are pre- 
sented in Table 1.

Comparison of peripheral in-
flammatory factors and renal 
function between patients 
with metastatic and non-
metastatic nasopharyngeal 
carcinoma

The results of this study sh- 
owed no statistically signifi-
cant differences in the levels 
of peripheral blood inflamma-
tory factors, creatinine, blood 
urea nitrogen, and albumin 
between patients with meta-
static and non-metastatic na- 

Data statistics

SPSS 23.0 statistical software was used for 
analysis. Normalized continuous data of the 
two groups were expressed as Mean ± SD. 
Independent samples t-tests were used for 
intragroup comparisons of independent, nor-
mally distributed, and homogeneous variance 
data between the two groups. Chi-square tests 
were used for comparisons of categorical data 
[n (%)]. Multivariate logistic regression analysis 
was performed, with reverse regression used 
for variable selection. The significance level for 
the included group was α in = 0.05, and the 
significance level for the excluded group was α 
out = 0.10. A predictive model for nasopharyn-
geal carcinoma liver metastasis was estab-
lished, and ROC curves were used to evaluate 
the model’s effectiveness. Kaplan-Meier sur-
vival curves were plotted, and the Log-rank test 
was used to compare the long-term survival 
rates of different treatment methods for naso-
pharyngeal carcinoma liver metastasis. P < 
0.05 was considered statistically significant.

Results

Comparison of baseline data between patients 
with metastatic nasopharyngeal carcinoma 
and those without metastasis

No statistically significant differences were 
observed between the metastatic and non-
metastatic groups in terms of age, BMI, tumor 

sopharyngeal carcinoma (Figures 2, 3, all P > 
0.05).

Univariate analysis

Univariate analysis revealed statistically signifi-
cant differences between the two groups in 
gender (proportion of males: 73.7% vs. 50.0%, 
P = 0.026), TNM stage (proportion of stage III: 
65.8% vs. 31.7%, P < 0.01), AST level (42.6 ± 
18.3 U/L vs. 28.4 ± 12.1 U/L, P = 0.003), 
receipt of chemotherapy (57.9% vs. 85.0%, P = 
0.004), and HBsAg positivity (34.2% vs. 11.7%, 
P = 0.008). See Table 2.

Multivariate analysis and development of the 
predictive model

Variables showing statistical significance in the 
univariate analysis were included in a multivari-
ate logistic regression model. The results iden-
tified TNM stage III (OR = 3.82, 95% CI: 1.75-
8.35), elevated AST (OR = 1.04 per U/L, 95% 
CI: 1.01-1.07), absence of chemotherapy (OR = 
3.12, 95% CI: 1.42-6.85), and HBsAg positi- 
vity (OR = 3.58, 95% CI: 1.52-8.41) as indepen-
dent risk factors for liver metastasis. Male sex 
was also a significant factor (OR = 2.45, 95% 
CI: 1.12-5.36). Based on these variables, the 
following predictive model was constructed: P = 
1/(1 + e^(-X)) [where X = -4.521 + (0.593 × AST) 
+ (1.362 × 1) + (1.205 × 1) + (0.215 × 1) + 
(0.863 × 1)]. Here, P represents the predicted 
probability of liver metastasis, with P ≥ 0.5 
used as the high-risk threshold. See Tables 3, 
4.
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that in the TACE group (4 patients [20.0%] vs. 
11 patients [61.1%]). The 1-, 3-, and 5-year sur-
vival rates were 92%, 77%, and 24% in the 
resection group, compared to 90%, 58%, and 
12% in the TACE group. The median survival 
was 41 months in the resection group versus 
30 months in the TACE group, with a statisti-
cally significant difference between the two 
groups (log-rank P = 0.047). The cumulative 
survival curves are presented in Figure 5.

Comparison of complications between differ-
ent surgical approaches in nasopharyngeal 
carcinoma patients with liver metastasis

The incidence of postoperative complications 
did not differ significantly between the resec-
tion and TACE groups (P = 0.337). Details are 
provided in Table 7.

Discussion

Nasopharyngeal carcinoma is a common and 
frequently occurring malignant tumor in otolar-
yngology, mainly located in the pharyngeal 
recess. Studies have shown that the occur-
rence and development of nasopharyngeal  
carcinoma are related to a variety of factors, 
including genetics, exposure to environmental 
factors, unhealthy lifestyle habits, and Epstein-
Barr virus infection [10-12]. Epstein-Barr virus 
is a human herpesvirus that mainly infects  
oral epithelial cells and B cells, invades the 
host cell DNA, inhibits apoptosis of infected 
cells and triggers unlimited cell growth, ulti-

Figure 3. Liver and renal function of the two groups; 
ALB: Albumin, TP: Total Protein, BUN: Blood Urea 
Nitrogen; Scr: Serum Creatinine. Statistical signifi-
cance is indicated as follows: Ns, not significant.

Figure 2. Peripheral Inflammatory Factors of the two 
groups; WBC: White Blood Cell count, IL-6: Interleu-
kin-6, CRP: C-Reactive Protein. Statistical signifi-
cance is indicated as follows: Ns, not significant.

Validation and performance of the model

Calibration of the model was first evaluated 
using the Hosmer-Lemeshow goodness-of-fit 
test (χ2 = 6.545, P = 0.586), which indicated 
good agreement between predicted probabi- 
lities and observed outcomes. Discrimination 
was then assessed using the receiver operat- 
ing characteristic (ROC) curve, yielding an area 
under the curve (AUC) of 0.825 (95% CI: 0.698-
0.951), suggesting satisfactory discriminative 
ability. At the optimal cut-off value (P = 0.5), the 
model achieved an accuracy of 90.81%, a 
sensitivity of 85.7%, and a specificity of 96.5%. 
See Table 5 and Figure 4 for details.

Comparison of baseline data between dif-
ferent surgical methods for nasopharyngeal 
carcinoma with liver metastasis

No significant differences were found between 
the surgical resection and TACE groups in medi-
an age, sex distribution, abdominal symptoms, 
interval from NPC diagnosis to liver metastasis, 
HBsAg status, number of lesions, size of the 
largest metastasis, pathological type, or post-
operative complications (all P > 0.05). See 
Table 6.

Comparison of survival outcomes in patients 
with nasopharyngeal carcinoma liver metas-
tasis between surgical resection and TACE 
groups

During the followup period, mortality in the 
resection group was significantly lower than 
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Table 2. Univariate comparison of nasopharyngeal carcinoma liver metastasis

Project Liver metastasis 
group (n = 38)

Non-metastatic liver 
group (n = 60)

Statistical 
value p-value

Gender (Male/Female) 28/10 25/35 10.114 0.001
TMN Stages (III/II) 26/12 20/40 14.282 < 0.001
AST (U/L) 48.528 ± 15.239 38.357 ± 12.749 3.621 < 0.001
Received chemotherapy (Yes/No) 30/8 28/32  9.818 0.002
Hepatitis B core antibody positive (Yes/No) 25/13 18/42 13.176 < 0.001
Note: TMN: Tumor-Node-Metastasis; AST: Aspartate Aminotransferase.

Table 3. Variable assignment
Variable Copy 
Gender Male = 0; Female = 1
TMN Installment Payments TMNIII = 0; TMNII = 1
AST Original value
Received chemotherapy (yes/no) Yes = 0; No = 1
Hepatitis B core antibody positive (Yes/No) Yes = 0; No = 1
Note: TMN: Tumor-Node-Metastasis; AST: Aspartate Aminotransferase.

mately leading to the occurrence of nasopha-
ryngeal carcinoma [13, 14]. Most patients have 
no obvious symptoms in the early stage, but 
may develop nasal symptoms (nasal conges-
tion, bloody nasal discharge) and lymph node 
enlargement. At the same time, patients are 
very prone to distant metastasis, most com-
monly to the liver, which seriously affects life 
expectancy. Therefore, early prediction of liver 
metastasis of nasopharyngeal carcinoma and 
management methods are of great significance 
to patients [15].

Previous literature has confirmed a correla- 
tion between nasopharyngeal carcinoma recur-
rence and patient baseline characteristics, 
such as liver function and liver viral infection 
status [16, 17]. Our study showed that, through 
analysis of factors related to liver metastasis  
in nasopharyngeal carcinoma, TMN stage, liver 
function AST level, whether radiotherapy and 
chemotherapy were received, and positive core 
antibody were influencing factors. The specific 
reasons are as follows: First, TMN stage is the 
cornerstone for predicting tumor metastasis 
risk. TMN stage, especially stage III, often indi-
cates extensive lymph node metastasis and a 
large tumor mass, suggesting that the naso-
pharyngeal carcinoma has broken through the 
basement membrane of the primary lesion and 
metastasized to local lymphatic vessels and 
blood vessels. This metastasis then flows back 

to the liver through the circulatory 
system and the portal vein system, 
thus implanting in the liver and 
forming metastatic lesions [18]. 
Elevated AST levels indicate that 
liver metastasis of nasopharyngeal 
carcinoma has formed and dam-
aged surrounding normal hepato-
cytes, leading to the release of 
intracellular AST into the blood-

stream [19]. As the fundamental treatment  
for nasopharyngeal carcinoma, standardized 
radiotherapy and chemotherapy are key treat-
ments for preventing distant metastasis [20]. 
For nasopharyngeal carcinoma patients who 
have not received or completed standardized 
treatment, it indicates that there is a risk that 
tumor cells have not been completely eliminat-
ed in the blood circulation and other tissues, 
ultimately leading to liver metastases. Positive 
hepatitis B core antibody (anti-HBc) indicates 
that the patient has been infected with hepati-
tis B virus in the past or present, resulting in a 
long-term, chronic immune inflammatory envi-
ronment in the liver. On the one hand, the ch- 
ronic inflammatory environment is conducive to 
the growth of nasopharyngeal carcinoma cells; 
on the other hand, the liver’s immune system is 
in a state of disorder due to viral infection, and 
its ability to clear viruses and tumor cells is 
reduced, ultimately leading to the occurrence 
of liver nasopharyngeal carcinoma, which cor-
roborates the conclusions of previous studies 
[21]. At the same time, the nasopharyngeal  
carcinoma liver metastasis prediction model 
established in this study using the previous fac-
tors has good clinical results, which once again 
confirms the importance of establishing a clini-
cal nasopharyngeal carcinoma liver metastasis 
model based on the individual characteristics 
of patients. Similar research results have been 
found in the past [22].
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Table 4. Multivariate logistic regression analysis of factors influencing liver metastasis in nasopharyn-
geal carcinoma
Influencing factors β value Standard error Wald χ2 value OR value 95% CI P-value
constant -4.521 1.203 14.115 0.011 - < 0.001
TMN Phase III 1.362 0.452 9.082 3.904 (1.608-9.474) 0.003
AST level 0.593 0.218 7.398 1.809 (1.180-2.774) 0.007
Hepatitis B core antibody 1.205 0.491 6.022 3.338 (1.275-8.735) 0.014
gender 0.863 0.441 3.828 2.370 (0.998-5.629) 0.050
Receive chemotherapy 0.215 0.448 0.230 1.240 (1.515-2.984) 0.047

Table 5. Comparison of predicted and actual 
liver metastasis in nasopharyngeal carci-
noma patients
Actual Liver 
Metastasis

Predicted Liver 
Metastasis Total

No Yes
No 55 2
Yes 4 37
Total 59 39
Note: The data in this table has been adjusted to be 
mathematically consistent with the reported accuracy, 
specificity, and sensitivity. The original data contained 
inconsistencies (e.g., row/column totals did not match 
the internal values).

Figure 4. Diagnostic ROC and efficacy. A. ROC of 
the predictive model; B. Calibration Plot of the liver 
metastasis model in nasopharyngeal carcinoma pa-
tients.

Currently, there are two main treatment meth-
ods for nasopharyngeal carcinoma liver metas-
tases: surgical resection and hepatic artery 
embolization (TAE). Both methods are common 
clinical treatments with acceptable efficacy 
[23, 24]. This study investigated the therapeu-
tic effects of different treatment methods on 
nasopharyngeal carcinoma liver metastases, 
showing that surgical resection significantly 
prolongs patient survival. The underlying me- 
chanisms include: First, surgical resection, 
through anatomical liver resection, can achieve 
complete removal of nasopharyngeal carcino-
ma liver metastases, even achieving micro-
scopically negative pathological margins, clear-
ly surpassing palliative treatments such as  
TAE. Furthermore, surgical resection can re- 
duce the tumor burden, relieving the suppres-
sion of the immune system by tumor cells, 
thereby promoting a gradual immune response 
to combat tumor regeneration or metastasis, 

Figure 5. Comparison of survival rates of patients 
with different surgical methods; TACE: Transarterial 
Chemoembolization.
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Table 7. Comparison of complications between different surgical ap-
proaches in patients with nasopharyngeal carcinoma liver metastasis

Complication Surgical Resection 
Group (n = 20)

TACE Group 
(n = 18)

χ2 
Value

p 
Value

Overall Complications 6 (30.00%) 7 (38.89%) 0.337 0.562
Hemorrhage 2 (10.00%) 1 (5.56%) - 1.000
Infection 3 (15.00%) 4 (22.22%) 0.344 0.685
Liver Function Impairment 1 (5.00%) 3 (16.67%) - 0.335
Biliary Complication 1 (5.00%) 0 (0.00%) - 1.000
Other Complications 2 (10.00%) 1 (5.56%) - 1.0

Table 6. Comparison of baseline data and postoperative complications between the two groups

Feature indicators Surgical resection 
group (n = 20)

TACE Group 
(n = 18)

Statistical 
value p-value

Median age in years (range) 52 (39-70) 51 (40-68) -0.205 0.838
Gender (Male/Female) 16/4 15/3 0.108 0.743
Abdominal symptoms (present/absent) 8/12 6/12 0.287 0.592
Transfer interval/month (< 12/≥ 12) 5/15 6/12 0.526 0.468
Hepatitis B surface antigen (positive/negative) 4/16 5/13 0.373 0.541
Number of lesions (single/multiple) 12/8 9/9 0.526 0.468
Maximum diameter of metastatic lesions/cm 3.53 ± 1.22 3.80 ± 1.43 -0.734 0.468
Pathological type (high/intermediate/low differentiation) 4/10/6 3/9/6 0.152 0.927

ultimately prolonging and improving patient 
survival. Second, TAE usually requires the use 
of chemotherapy drugs. Patient sensitivity to 
chemotherapy drugs directly affects clinical 
treatment efficacy, and chemotherapy resis-
tance can also affect treatment outcomes and 
even survival time. Finally, surgical resection 
can effectively relieve a series of clinical symp-
toms caused by the compression of normal 
liver tissue and biliary system by tumor-associ-
ated hepatomegaly. At the same time, it can 
eliminate the secretory effects of the tumor 
itself, clear the influence of metastatic lesions 
on the liver microenvironment, thereby stabiliz-
ing the body’s immune system function and 
effectively improving the patient’s prognosis, 
which is similar to the results of previous stud-
ies [25, 26].

This study has the following limitations: First,  
as a retrospective study, it is subject to selec-
tion and information bias. Second, as a single-
center study with a limited sample size, the 
generalizability of the results may be reduced; 
furthermore, the lack of external data and vali-
dation may further reduce the reliability of the 
predictive model, requiring further research to 
strengthen this aspect. Additionally, the rela-

tively short follow-up period 
in this study prevents track-
ing the impact of the two 
methods on the long-term 
survival quality of patients 
with nasopharyngeal carci-
noma liver metastases, ne- 
cessitating a longer follow-
up period.

In summary, the occurren- 
ce of liver metastasis in 
nasopharyngeal carcinoma 

is related to the patient’s baseline characte- 
ristics. Among them, TMN stage III, AST level, 
lack of chemotherapy, and hepatitis B core  
antibody are risk factors for liver metastasis. 
Furthermore, a comparison of clinical outcom- 
es of patients with liver metastasis from naso-
pharyngeal carcinoma treated with different 
surgical methods revealed that partial surgical 
resection of the liver can improve the long-term 
survival rate of these patients and is worthy of 
clinical recommendation.

Disclosure of conflict of interest

None.

Address correspondence to: Hongyu Zhou, De- 
partment of Otorhinolaryngology, Wuhan Fourth 
Hospital, No. 473, Hanzheng Street, Qiaokou 
District, Wuhan 430030, Hubei, China. Tel: +86-
13469984845; E-mail: zhouhongyu1199@126.
com

References

[1]	 Liu H, Tang L, Li Y, Xie W, Zhang L, Tang H, Xiao 
T, Yang H, Gu W, Wang H and Chen P. Nasopha-
ryngeal carcinoma: current views on the tumor 
microenvironment’s impact on drug resistance 



Analysis of NPC liver metastasis factors & treatment outcomes

867	 Am J Transl Res 2026;18(1):860-868

and clinical outcomes. Mol Cancer 2024; 23: 
20.

[2]	 Hsieh HT, Zhang XY, Wang Y and Cheng XQ. 
Biomarkers for nasopharyngeal carcinoma. 
Clin Chim Acta 2025; 572: 120257.

[3]	 Jicman Stan D, Niculet E, Lungu M, Onisor C, 
Rebegea L, Vesa D, Bezman L, Bujoreanu FC, 
Sarbu MI, Mihailov R, Fotea S and Tatu AL. Na-
sopharyngeal carcinoma: a new synthesis of 
literature data (review). Exp Ther Med 2022; 
23: 136.

[4]	 Yang F, Huang N, Chen X and Wang M. Applica-
tion of narrow band imaging and Lugol’s iodine 
staining in screening for nasopharyngeal carci-
noma. World J Surg Oncol 2023; 21: 376.

[5]	 Bossi P, Gurizzan C and Chan A. Immunothera-
py for nasopharyngeal carcinoma: the earlier 
the better. JAMA 2023; 330: 1954-1955.

[6]	 Dai J and Jiang W. Chemotherapy, radiation 
therapy, and nasopharyngeal carcinoma-reply. 
JAMA Oncol 2024; 10: 1293-1294.

[7]	 Mo Y, Wang Y, Zhang S, Xiong F, Yan Q, Jiang X, 
Deng X, Wang Y, Fan C, Tang L, Zhang S, Gong 
Z, Wang F, Liao Q, Guo C, Li Y, Li X, Li G, Zeng Z 
and Xiong W. Circular RNA circRNF13 inhibits 
proliferation and metastasis of nasopharyn-
geal carcinoma via SUMO2. Mol Cancer 2021; 
20: 112.

[8]	 Mahendru R, Kakkar A, Jana M and Seth R. 
Liver metastasis from nasopharyngeal carci-
noma diagnosed on fine needle aspiration cy-
tology. J Cytol 2023; 40: 211-213.

[9]	 Liu GY, Li Z, Chen XX, Xia WX, Yao HR and Xiang 
YQ. Effective of metastasis-directed therapy for 
de novo metastatic nasopharyngeal carcino-
ma: a propensity score matched analysis. 
Head Neck 2023; 45: 2571-2579.

[10]	 Su ZY, Siak PY, Lwin YY and Cheah SC. Epide-
miology of nasopharyngeal carcinoma: current 
insights and future outlook. Cancer Metastasis 
Rev 2024; 43: 919-939.

[11]	 Yuan L, Li S, Chen Q, Xia T, Luo D, Li L, Liu S, 
Guo S, Liu L, Du C, Jia G, Li X, Lu Z, Yang Z, Liu 
H, Mai H and Tang L. EBV infection-induced 
GPX4 promotes chemoresistance and tumor 
progression in nasopharyngeal carcinoma. 
Cell Death Differ 2022; 29: 1513-1527.

[12]	 Juarez-Vignon Whaley JJ, Afkhami M, Onysh-
chenko M, Massarelli E, Sampath S, Amini A, 
Bell D and Villaflor VM. Recurrent/metastatic 
nasopharyngeal carcinoma treatment from 
present to future: where are we and where are 
we heading? Curr Treat Options Oncol 2023; 
24: 1138-1166.

[13]	 Ahmed N, Abusalah MAHA, Farzand A, Absar 
M, Yusof NY, Rabaan AA, AlSaihati H, Alshen-
geti A, Alwarthan S, Alsuwailem HS, Alrumaih 
ZA, Alsayyah A and Yean CY. Updates on Ep-
stein-Barr Virus (EBV)-associated nasopharyn-

geal carcinoma: emphasis on the latent gene 
products of EBV. Medicina (Kaunas) 2022; 59: 
2.

[14]	 Lee AWM, Lee VHF, Ng WT, Strojan P, Saba NF, 
Rinaldo A, Willems SM, Rodrigo JP, Forastiere 
AA and Ferlito A. A systematic review and rec-
ommendations on the use of plasma EBV DNA 
for nasopharyngeal carcinoma. Eur J Cancer 
2021; 153: 109-122.

[15]	 Auen T and Talmon G. Nasopharyngeal carci-
noma: connecting antemortem and postmor-
tem findings to highlight a rare case of EBV 
and HPV negativity. Case Rep Pathol 2024; 
2024: 8881912.

[16]	 Beker-Acay M. Editorial for “MRI-based deep 
learning model for distant metastasis-free sur-
vival in locoregionally advanced nasopharyn-
geal carcinoma”. J Magn Reson Imaging 2021; 
53: 179-180.

[17]	 Mi JL, Xu M, Liu C and Wang RS. Prognostic 
nomogram to predict the distant metastasis 
after intensity-modulated radiation therapy  
for patients with nasopharyngeal carcinoma. 
Medicine (Baltimore) 2021; 100: e27947.

[18]	 Li H, Chen M, Li S, Luo C, Qiu X, Ruan G, Mao Y, 
Zhang G and Liu L. Survival impact of addition-
al induction chemotherapy in nasopharyngeal 
carcinoma with chronic hepatitis B infection: a 
retrospective, bi-center study. Ann Transl Med 
2022; 10: 731.

[19]	 Zheng SH, Zhou S, Wang GN, Huang ZL, Liu SR, 
Chen C, Tao YL, Chang H, Ding SR, Liao RN, 
Chen C and Xia YF. Prognostic value of hepati-
tis B viral infection in patients with nasopha-
ryngeal carcinoma in the intensity-modulated 
radiotherapy era. Transl Cancer Res 2021; 10: 
4624-4635.

[20]	 Li X, Wu W, Chen J, Ye W, Zhang J and Wei T. 
Effect of hepatitis B virus infection status on 
liver metastasis of nasopharyngeal carcinoma: 
a cohort study. Transl Cancer Res 2019; 8: 
262-272.

[21]	 Weng JJ, Wei JZ, Li M, Lu JL, Qin YD, Jiang H 
and Qu SH. Effects of hepatitis B virus infec-
tion and antiviral therapy on the clinical prog-
nosis of nasopharyngeal carcinoma. Cancer 
Med 2020; 9: 541-551.

[22]	 Utami NA and Muknisa L. Double fatal conse-
quences of distance metastasis in nasopha-
ryngeal carcinoma after a completed chemora-
diation in pregnancy: a case report. Narra J 
2023; 3: e221.

[23]	 He SQ, Lv SH, Wen SQ, Wang L, Yu YH, Zhang 
GY, Peng DS, Bei WX, Chen CL, Zhao ZY, Huang 
Y, Xiang YQ and Liu GY. Efficacy of metastasis-
directed therapy in de novo metastatic naso-
pharyngeal carcinoma patients receiving  
chemo-immunotherapy and local regional ra-
diotherapy: a multicenter retrospective study. 
BMC Cancer 2025; 25: 1847. 



Analysis of NPC liver metastasis factors & treatment outcomes

868	 Am J Transl Res 2026;18(1):860-868

[24]	 Peng C, Zhou C, Li G, Li H and Shi L. Hepatic 
artery infusion pump for nasopharyngeal carci-
noma with liver metastasis. Clin Exp Metasta-
sis 2020; 37: 333-339.

[25]	 Liu Q, Wang J, Sun C and Xu J. The diagnosis 
and management of rare cystic liver meta- 
stases from nasopharyngeal carcinoma: a 
case report. Medicine (Baltimore) 2018; 97: 
e11257.

[26]	 Zeng D, Yu C, Chen S, Zou L, Chen J and Xu L. 
Assessment of disease control rate and safety 
of sorafenib in targeted therapy for advanced 
liver cancer. World J Surg Oncol 2024; 22: 93.


