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Received 18 February 2026 Abstract: Nasopharyngeal carcinoma (NPC) is a epithelial tumor from the na-
sopharynx. Its pathogenesis is closely related to Epstein-Barr virus (EBV) infection,
the patients account for over 95% of global NPC incidence. NPC is a highly malig-
nant tumor, with over 70% of patients diagnosed at an intermediate or advanced
stage. Over 90% of those diagnosed with undifferentiated NPC are infected with
EBV. Currently, radiotherapy alone and concurrent chemoradiotherapy are the
main treatment options for NPC. Early-stage NPC is primarily treated with radical
radiotherapy, appropriately combined with chemotherapy, while locally advanced
NPC is treated with concurrent chemoradiotherapy. However, long-term radiother-
apy and chemotherapy can be difficult for NPC patients and can cause correspond-
ing toxic side effects. Therefore, tumor immunotherapy is a promising treatment
method for NPC, including vaccination, adoptive cell therapy, and immune check-
point blockade. In addition, traditional Chinese medicine treatment can improve
the immune status of NPC patients, reduce the toxic side effects of radiotherapy and
chemotherapy, and improve survival time and quality of life. Therefore, the tradi-
tional Chinese and Western medicine treatment for NPC patients has shown re-
markable efficacy; this also suggests that the traditional Chinese and Western
medicine treatment of NPC has broad development prospects. Herin, we summa-
rize mechanisms of EBV involved in NPC, and mainly elaborate the traditional Chi-
nese and Western medicine treatment targeted EBV for NPC patients. This article
provides some insights for future related research.
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Introduction

Nasopharyngeal carcinoma (NPC) is a highly invasive head
and neck malignant tumor originating from epithelial cells of
nasopharyngeal mucosa. In high-incidence areas, more than
95% of nasopharyngeal carcinoma incidence is attributed to
Epstein-Barr virus (EBV), a ubiquitous virus that causes life-
long asymptomatic infection in most populations world-
wide[1, 2]. Common tumors associated with EBV infection in-
clude NPC, primary pulmonary lymphoepithelial carcinoma
(PLELC), EBV-associated intrahepatic cholangiocarcinoma,
and EBV-associated gastric cancer (EBVaGC) [3-7]. NPC ac-

counts for up to 80 % of these tumors, and more than 90% of
NPC patients have EBV infection[8, 9]. According to the latest
global cancer statistics released by the International Agency
for Research on Cancer (IARC) in 2022, the global incidence of
NPC is estimated at 120,416 cases and the number of deaths
is 73,476. The patients in Asia account for 83.3% (100,298
cases) of global NPC incidence and 83.6% (61,442 cases) of
deaths. East Asia, southeast Asia, and central and south Asia
are the endemic areas, and China has the highest incidence, at
about 2.4/100,000 people/year (51,010 cases)[10]. NPC has
a relatively hidden location and is sensitive to radiotherapy.
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Its clinical treatment is mainly radiotherapy, and chemother-
apy can be combined for locally advanced stages . According
to the latest CSCO guidelines for the treatment of head and
neck tumors, concurrent chemoradiotherapy for NPC has
good effects. The main treatment options are concurrent
chemoradiotherapy, induction chemotherapy, and adjuvant
chemotherapy. For patients with early-stage NPC, radiother-
apy alone or combination therapy is the main treatment
method [11, 12]. For locally advanced NPC, the main treat-
ment modes have concurrent chemoradiotherapy, induction
chemotherapy followed by concurrent chemoradiotherapy,
and concurrent chemoradiotherapy followed by adjuvant
chemotherapy. Although the combined chemoradiotherapy
can improve the prognosis of patients with NPC, its efficacy is
limited, and about 8-10% of patients still have experience re-
currence or metastasis in the later stages [13-15]. Moreover,
long-term concurrent chemoradiotherapy can lead to compli-
cations, such as dry mouth, trismus, and secondary tumors,
which seriously affect the life quality of patients[16-20]. EBV
infection is closely related to NPC, which makes EBV become a
key target for tumor treatment. Immune cell infiltration and
EBV antigen expression in NPC patients are the main research
targets of immunotherapy [21, 22]. Traditional Chinese
medicine has significant advantages in cancer treatment, with
characteristics, such as reduced toxicity and enhanced effi-
cacy, flexible formulation, and significant curative effect. Tra-
ditional Chinese medicine treatment not only prolongs dis-
ease-free survival but also reduces complications and adverse
reactions associated with radiotherapy and chemotherapy,
demonstrating significant clinical value. Here, we summarize
research progress in the field of EBV and its relationship to
NPC development and progression, as well as important re-
search findings on the integration of traditional Chinese
medicine in the treatment of NPC patients. This article pro-
vides promising directions for future research on NPC treat-
ment.

Biological Characteristics of EBV

Isolated from the cells of a Burkitt lymphoma (BL) patient
in Africa [23, 24], primary EBV infections are asymptomatic,
with more than 95% of adults worldwide infected. It is mainly
transmitted through bodily fluids, and its host cells mainly in-
clude epithelial cells and B cells. EBV causes as many as
200,000 deaths annually [25, 26]. EBV-induced diseases are
mainly caused by an imbalance between the virus and the
body's immune system after infection, which drives the host
cells to undergo malignant transformation and cause disease.
EBV is a herpesvirus with a bidirectional life cycle, including a
latent phase and a replication phase [27]. The latent phase is
mainly established after the host cells are infected with the
virus. During this period, viral particles cease to be produced,
and only a few essential viral genes are expressed [1, 28, 29].
EBV encodes eight latent genes, and naive B cells infected
with EBV exhibit a latent phase III. Latent phase III genes in-
clude six EBV nuclear antigens (EBNA1, 2, 34, 3B, 3C, LP), two
latent membrane proteins (LMP1 and LMP2), EBV-encoded
small RNAs (EBERs), and EBV-encoded microRNAs (miRNAs)

[30]. The cells in this latent phase are highly immunogenic
and can be rapidly captured by the host's EBV-specific T cells
[31]. However, the "true latent phase" shows that in most in-
dividuals, EBV persists in a subset of memory B cells without
expressing any viral genes in the latent phase 0 state [32]. La-
tent EBV genes can promote tumorigenesis, inhibit apoptosis,
and suppress the recognition of infected cells by host immune
cells [30]. After entering B cells, the viral genome usually ex-
ists in the nucleus in the form of circular fragments [33]. EBV
latent proteins are generally considered to be key drivers of
tumorigenesis in EBV-associated tumor. EBNA1 is a transcrip-
tion factor that is essential for the maintenance and replica-
tion of EBV in vitro [34]. Similarly, EBV that knocks out
EBNA1 loses its ability to latently infect cells in vitro. EBNA1
can upregulate proteins to involve in metastasis and oxidative
stress in EBV-positive NPC cells [35]. EBNA1 is also the only
EBV protein that is consistently expressed across all latent
phases, making it become a key target for EBV-specific ther-
apy in all EBV-associated tumors. The studies have shown
that inhibiting EBNA1 can effectively suppress the prolifera-
tion of EBV-positive tumor cells [36]. EBNA2 is a transcrip-
tional activator of cellular genes (such as CD21, CD23, and c-
MYC) and viral genes (such as LMP1 and LMP2). LMP1, en-
coded by EBYV, is an essential membrane protein. LMP1 mim-
ics the cell CD40 receptor and is a member of the (TNFR) su-
perfamily. It can drive the growth and differentiation of B cells
by replacing the function of CD40 in vivo [37]. The LMP1 sig-
naling pathway is mainly mediated by the interaction of host
TNFR-related factors (TRAFs) or death domain protein
TRADD with CTAR1 or CTARZ2 to promote the activation of up-
stream regulators of multiple signaling pathways [38]. LMP1
is an oncogene of EBV and is crucial for the in vitro transfor-
mation of B cells. As a CD40 receptor, LMP1 affects the expres-
sion of cytokines such as IL-6 and IL-8, regulates immunity,
and influences tumor cell proliferation, metastasis, and inva-
sion by activating the NF-xB pathway [39] .

EBV and Tumorigenesis

EBV is associated with a variety of diseases and malignan-
cies. For example, infectious mononucleosis (IM) is associated
with primary EBV infection. Chronic active EBV infection
(CAEBV), although rare, is life-threatening and is character-
ized by an abnormally high EBV DNA load [40]. EBV is also a
major risk factor for immunocompromised patients. In HIV
patients, the lack of antibodies that can effectively respond to
EBV-specific T cells significantly increase the risk of develop-
ing EBV-related lymphoma [41, 42]. Post-transplant lympho-
proliferative disorder (PTLD) is associated with the reactiva-
tion and replication of EBV in most cases [43]. EBV infection
is also associated with the development of autoimmune dis-
eases such as multiple sclerosis (MS) [44]. The incidence of
EBV-related malignancies is slightly higher in men than in
women [45]. In addition, EBV infection is associated with a
variety of lymphomas, including Burkitt lymphoma (BL),
Hodgkin lymphoma (HL), diffuse large B-cell lymphoma (DL-
BCL), NK/T-cell lymphoma and primary effusion lymphoma
[46], and epithelial malignancies including NPC and GC. The
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mechanisms of EBV-induced NPC were discussed in more de-
tail below.

The Relationship between EBV with NPC

Occurrence and Development

EBV infection is a key-risk factor for the development of
NPC, and It plays an important role in NPC progression [47].
About 90% of malignant cells in NPC are undifferentiated or
poorly differentiated squamous epithelial cells that typically
express several EBV latency type Il gene products [48]. These
genes include EBER1/2, EBNA1, LMP1, LMP2, BARF1, and
several other non-coding transcripts encoded by EBV. LMP1 is
one of the key oncogenic drivers of NPC development, ex-
pressed in 20-60% of NPC and all precancerous or preinva-
sive lesions, and has become a major therapeutic target [49].
More than 50 mutations were found in each of 111 micro-
scopically dissected EBV-positive tumor samples. Whole ex-
ome sequencing of NPCs has revealed a series of key cellular
pathway gene mutations, including p53, HLA, NF-xB, MAPK
and PI3K [50]. About 90% of EBV-positive NPCs have NF-kB
inflammatory pathway activation characteristics, which may
be due to somatic mutations or the expression of the LMP1
oncogene encoded by EBV [51]. LMP1 is usually expressed in
NPC cells, and it can inhibit DNA repair in human epithelial
cells through the c-terminal activation region 1 (CTAR1). The
PI3K/Akt pathway is involved in LMP1-mediated DNA repair
inhibition. DNA damage binding protein (DDB1) is involved in
nucleotide excision repair. The LMP1/PI3K/Akt pathway can
inactivate FOX03a, inhibit DDB1 expression, and lead to ge-
nomic instability in human epithelial cells [52]. In addition,
the weakened immune system of NPC patients is an impor-
tant cause of its pathogenesis, and EBV has a variety of ways
to evade the host's immune system attack. EBV infection and
expression of various lysed EBV gene proteins may block the
secretion of various antiviral cytokines. For example, EBV im-
mediate early lysation proteins, including BZLF1 and BRLF1,
inhibit the production of interferon response genes and type I
interferon [53]. Lysed EBV proteins may also affect the host’s
innate immunity through interfering with intracellular NF-xB
signaling by regulating TLR expression on the surface of
virus-infected cells. Potential EBV gene products also play a
role in regulating the host’s immune response. The EBV-en-
coded gene product EBER is expressed at high levels in all la-
tent EBV infections, and can inhibit interferon-stimulated
gene activity by binding to double-stranded RNA-dependent
protein kinase PKR [54]. EBV-infected cells can secrete exo-
somes to regulate immune activity [55, 56]. These exosomes
have been shown to contain LMP1, galactoglobulin 9, and
other immunomodulatory molecules, which may regulate the
function of immune cells in NPC microenvironment [56]. LM-
P2A and LMP2B, encoded by EBV, inhibit type I IFN responses
in epithelial cells by disrupting IFN-stimulated gene tran-
scription and targeting IFN receptor degradation [57]. EBV-
encoded miRNAs play an important role in immune evasion
[58]. EBV-encoded BART-miRNAs are highly expressed in NPC
cells. Cellular targets of BART-miRNAs identified in immune

evasion include major histocompatibility complex class I re-
lated chain B (MICB). Decreased expression of MICB on the
cell surface leads to a reduced cytolysis response following
NKG2D activation, enabling EBV-infected cells to evade im-
mune detection [59].

NPC Integrated-Treatment with Traditional

Chinese

Because the onset of NPC is hidden, its clinical treatment is
often based on radiotherapy. However, according to the latest
CSCO treatment guidelines, the status of concurrent chemora-
diotherapy for nasopharyngeal carcinoma has gradually in-
creased. The main treatment strategies include concurrent
chemoradiotherapy, induction chemotherapy, and adjuvant
chemotherapy, their clinical efficacy is good. The patients
with early and mid-stage NPC are mainly treated with radio-
therapy or combined chemotherapy. NPC patients at Stage I
(T1NO) is often treated with radiotherapy alone, and inten-
sity-modulated radiotherapy (IMRT) is strongly recom-
mended [60]. The treatment options for stage Il NPC (T1IN1/
T2NO-1) are quite controversial. Concurrent chemoradiother-
apy has certain advantages, but it is limited to two-dimen-
sional irradiation techniques [61, 62].

Several retrospective studies have shown that radiother-
apy alone using IMRT technology has a good therapeutic ef-
fect on intermediate NPC, but for patients with a high inci-
dence of distant metastasis (T2N1), concurrent chemoradio-
therapy seems to be more effective [63-65]. There are also
prospective randomized controlled studies that have shown
that for patients with stage II NPC, there is no difference be-
tween IMRT and concurrent chemoradiotherapy in overall
survival terms, local control, or distant metastasis [66]. For
low-risk stage II and stage Il (T3NOMO) patients, there is no
difference between IMRT and concurrent chemoradiotherapy
on the primary endpoint of 3-year failure-free survival, while
the results of secondary endpoints such as overall survival, lo-
cal recurrence, and distant metastasis are still immature [67].
Concurrent chemoradiotherapy should be used for locally ad-
vanced NPC, cisplatin is the most commonly used drug [68,
69]. Randomized studies have shown that patients treated
with weekly cisplatin regimens have a higher incidence of
myelosuppression and hearing impairment [70-75]. For the
patients who are intolerant to cisplatin, nedaplatin, carbo-
platin, etc. can be used as alternative treatments. For patients
who are intolerant to chemotherapy, radiotherapy combined
with cetuximab or nimotuzumab can be chosen. Although
there is a lack of relevant randomized controlled trials [76],
nimotuzumab significantly improved 5-year overall survival
without significantly increasing toxicity when combined with
concurrent chemoradiotherapy with cisplatin [77]. Induction
chemotherapy followed by concurrent chemoradiotherapy is
another treatment modality for locally advanced NPC. Previ-
ous meta-analyses have shown that induction chemotherapy
helps improve local control, but does not improve overall sur-
vival [78, 79].
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However, in two recent prospective randomized con-
trolled trials of locally advanced NPC (excluding T3-4 NO),
three cycles of the GP regimen or the modified TPF regimen
significantly improved various endpoints, including overall
survival, on top of concurrent chemoradiotherapy with IMRT
and cisplatin [18, 80-82]. Concurrent chemoradiotherapy fol-
lowed by adjuvant chemotherapy is another treatment option
for locally advanced NPC, but previous studies have suggested
that the completion rate is not ideal due to radiotherapy toxic-
ity. Although the early randomized studies suggested that this
mode could improve overall survival compared to radiother-
apy alone, it cannot be ruled out that the benefit mainly
comes from concurrent chemoradiotherapy [70-72]. The sub-
sequent two randomized controlled trials using PF and GP
regimens as adjuvant chemotherapy respectively had nega-
tive results, with the latter being more targeted at high-risk
patients with residual EBV DNA after radiotherapy [83-85]. A
prospective randomized controlled trial of capecitabine
metronid chemotherapy showed improvement in all end-
points, including 3-year overall survival, and the benefit was
independent of whether or not induction chemotherapy, but
the results still need to be verified by long-term follow-up
[86]. Two other prospective randomized controlled trials in
patients with locally advanced disease who received concur-
rent chemoradiotherapy showed that 8 cycles of conventional
capecitabine chemotherapy or 3 cycles of GP regimen could
improve 3-year failure-free survival or progression-free sur-
vival [77, 87]. The optimal adjuvant chemotherapy regimen,
chemotherapy cycle and benefit population still need to be
determined, and the relationship between this treatment
modality and induction chemotherapy on the overall efficacy
still needs further research.

In recent years, immunotherapy has gradually emerged in
the clinical management of tumors. Immunotherapy activates
immune response in the tumor microenvironment by chang-
ing the biological characteristics of immune effector cells,
thereby inhibiting or killing cancer cells. Modulated im-
munotherapy for NPC has shown good efficacy and safety, and
has become a promising treatment method. Several types of
immunotherapy, including adoptive cell transfer (ACT) and
ICIs, have achieved durable clinical responses, but their effi-
cacy varies. With the rapid development of immunotherapy,
drugs that target immune checkpoint inhibitors (ICIs) are
widely used in various solid tumors such as lung cancer, head
and neck tumors, and cervical cancer. The occurrence and de-
velopment of NPC are closely related to EBV infection. There-
fore, a large number of EBV antigens, including latent mem-
brane proteins and nuclear antigen-1, which can induce anti-
tumor activity, have been detected in NPC diagnosis and effi-
cacy evaluation. In addition, NPC is also known as "lymphoep-
ithelioma". The microenvironment of inflammatory tumors is
assembled with immune cell infiltration, which makes it a
good basis for immunotherapy. Vaccination is the most effec-
tive treatment for preventing EBV infection [88]. Recently, ni-
motuzumab, a humanized monoclonal antibody targeting epi-
dermal growth factor receptor (EGFR), has come into view.
Many clinical trials have shown that nimotuzumab plus
chemotherapy, radiotherapy or simultaneous radiotherapy

and chemotherapy have certain therapeutic effects on pa-
tients with locally advanced and relapsed or metastatic NPC
[89]. In terms of cell therapy, the main treatments include
chimeric antigen receptor T-cell immunotherapy (CAR-T), tu-
mor-infiltrating lymphocyte therapy, natural killer cell ther-
apy and cytokine-induced killer cell (CIK) therapy. Clinically,
the safety and preliminary efficacy of EBV CAR-T therapy to
relapsed/refractory NPC are significant [90].

Traditional Chinese medicine can improve the immune
function of tumor patients, prevent recurrence and metasta-
sis, prevent or reduce the toxicity of radiotherapy and chemo-
therapy and improve the quality of life of patients. The spe-
cific mechanism of most Chinese medicines is still unclear, but
many Chinese medicines have been found to effectively pro-
mote and stimulate the immune system, thereby improving
the immune function of NPC patients and reducing toxic reac-
tions. Chinese medicine compound treatment for symptoms,
supporting the body's resistance and eliminating pathogens,
helps the body restore the balance of yin and yang, enhance
the body's anti-tumor ability, and thus effectively reduces the
adverse reactions that occur after radiotherapy and chemo-
therapy in NPC patients. Jiang, et al. thought that the effective
intervention of the Chinese medicine compound Yiqi Jiedu
formula can reduce the proportion and activity of CD4+
CD25+ T regulatory cells of in the patients with mid-to-late
stageNPC, increase the proportion and functional activity of
immune effector cells Th17, help to reverse immune tolerance
phenomenon in the tumor microenvironment of NPC, and
thus enhance the anti-tumor ability of NPC patients [91].
Zhang Bei, et al. observed the correlation between TCM syn-
drome type and clinical stage and EBV-DNA concentration in
newly diagnosed NPC patients. The results showed that the
lung heat type had an earlier TNM stage and low EBV-DNA
concentration in the four types. The blood stasis and phlegm
coagulation type were all stage Il and IV patients, and the
highest EBV-DNA concentration was in the four types [92].
The results suggest that there is a certain correlation between
TCM syndrome type and EBV-DNA concentration in NPC pa-
tients [92]. The peripheral blood T lymphocyte subset values
of tumor patients are abnormal. The characteristic is that the
CD3+ and CD4+ cells in the patient's body are significantly re-
duced, while the CD8 + cells are significantly increased. The
CD4+/CD8+ ratio is significantly reduced, showing an im-
munosuppressive state [92]. Li, et al. explored the correlation
between four syndrome types (phlegm accumulation type, qi
and blood stagnation type, body fluid deficiency type, and
spleen and stomach qi deficiency type) and T cell subsets pre-
and post-treatment of NPC radiotherapy and chemotherapy.
The results showed that the phlegm accumulation type and qi
and blood stagnation type at pre-treatment transformed into
spleen and stomach qi deficiency type at post-chemotherapy,
and transformed into body fluid deficiency type posy-radio-
therapy [93]. The expression level of CD4+ and CD4+/CD8+ at
post-treatment was significantly higher than atpre-treatment,
while the expression level of CD8 + was significantly lower
than that at pre-treatment. This suggests that the expression
levels of CD4+ and CD8+ and the CD4+/CD8+ ratio changed
significantly in different TCM syndrome types at pre- and
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post-treatment of NPC patients [93]. Compared with radio-
therapy alone, it combined with TCM treatment significantly
reduced adverse reactions, including acute oropharyngeal
mucositis and acute skin radiation reaction [94]. Gao, et al. ex-
plored the effects of radiotherapy on acute oropharyngeal
mucosal reaction and immune function caused by NPC. The
results showed that the TCM syndrome score, degree of oral
mucosal damage, CD8+ index, saliva flow rate, and amylase
secretion rate of the observation group were all lower than
those of the control group after treatment. Moreover, CD3+,
CD4+ and CD4+/CD8+ indexes were higher than those of the
control group after treatment. The results showed that the in-
tervention of Qingre Liyan Decoction for radiotherapy pa-
tients can effectively prevent and treat acute oropharyngeal
mucosal reaction and improve immune function, which has
clinical promotion value [95]. Wang, et al. explored the use of
blood-activating, qi-tonifying and yin-nourishing Chinese
medicine to reduce acute toxic side effects of radiotherapy.
Blood-activating, qi-tonifying and yin-nourishing formula can
significantly reduce acute radiation damage to mucosa and
skin and bone marrow suppression [96].

NPC treatment primarily includes radiotherapy and
chemotherapy. Despite significant advancements in treatment
options in recent years, local recurrence or/and distant
metastasis are still main factors to lead to treatment failure.
EBV activates tumor lymphocyte infiltration (TIL) and in-
creased expression of programmed death receptor 1 (PD-1)
or its ligand (PD-L1), all of which could potentially become
therapeutic targets. Therefore, targeting EBV and im-
munotherapy to PD-1/PD-L1 may be an effect therapy for
NPC. East Asia, southeast Asia, and central and south Asia
have the highest incidence of NPC worldwide. Etiological and
pathogenesis studies show that the occurrence of NPC is re-
lated to genetic factors, and EBV also plays a crucial role.
Therefore, controlling EBV infection and activation in the
population and reducing the levels of various EBV antibodies
may prevent NPV or reduce its incidence. 5-year survival rate
for radiotherapy in NPC is generally around 45%, and the side
effects are significant; a small number of patients are not very
sensitive to it. Therefore, searching anti-EBV drugs with non-
toxic or low-toxicity from traditional Chinese medicine is an
effective way to prevent and reduce NPC incidence. Yiqi Jiedu
formula has played some role in the prevention, treatment,
prognosis improvement of NPC, as well as in reducing the side
effects of radiotherapy, but its effect and mechanism are not
clear. Conducting research on the prevention and treatment of
NPC using integrated traditional Chinese and Western
medicine are still an urgent and important task in future, es-
pecially those working in areas with a high incidence of NPC.

Competing interests: Author FQT serves on the editorial board of
this journal but had no role in the peer review or decision-making
process for this article.

References

1. Young LS, Yap LF, Murray PG. Epstein-Barr virus: more than 50
years old and still providing surprises [J] .Nat Rev Cancer ,
2016 , 16(12):789-802. https://doi.org/101038/nrc.2016.92

10.

1.

12.

13.

14.

15.

16.

17.

18.

Duan X, Chen H, Zhou X, et al. EBV Infection in Epithelial Ma-
lignancies Induces Resistance to Antitumor Natural Killer Cells
via F3-Mediated Platelet Aggregation [J] . Cancer Res, 2022,
82(6):1070-1083. https://doi.org/10.1158/0008-5472.CAN-21-
2292

Huang YH, Zhang CZ, Huang QS, et al. Clinicopathologic fea-
tures, tumorimmune microenvironment and genomic land-
scape of Epstein-Barr virus-associated intrahepatic cholangio-
carcinoma [J] .J Hepatol , 2021, 74(4):838-849. https://doi.org/
10.1016/j.jhep.2020.10.037

Ko YH. EBV and human cancer [J] .Exp Mol Med , 2015, 47(1):
e130. https://doi.org/101038/emm.2014.109

Zheng X, Wang R, Zhang X, et al. A deep learning model and
human-machine fusion for prediction of EBV-associated gas-
tric cancer from histopathology [J] .Nat Commun , 2022,
13(1):2790. https://doi.org/101038/s41467-022-30459-5

Kanda T, Yajima M, lkuta K. Epstein-Barr virus strain variation
and cancer [J] .Cancer Sci, 2019, 110(4):1132-1139. https://doi.
org/101111/cas.13954

Jha HC, Pei Y, Robertson ES. Epstein-Barr Virus: Diseases
Linked to Infection and Transformation [J] . Front Microbiol ,
2016 , 7:1602. https://doi.org/10.3389/fmicb.2016.01602

Xiang T, Lin YX, Ma W, et al. Vasculogenic mimicry formation in
EBV-associated epithelial malignancies [J] . Nat Commun,
2018, 9(1):5009. https://doi.org/10.1038/s41467-018-07308-5

Leong MML, Lung ML. The Impact of Epstein-Barr Virus Infec-
tion on Epigenetic Regulation of Host Cell Gene Expression in
Epithelial and Lymphocytic Malignancies [J] .Front Oncol, 2021
, 11:629780. https://doi.org/10.3389/fonc.2021.629780

Su ZY, Siak PY, Lwin YY, et al. Epidemiology of nasopharyngeal
carcinoma: current insights and future outlook [J]. Cancer
Metastasis Rev, 2024 , 43(3):919-939. https://doi.org/10.1007/
s10555-024-10176-9

Chen YP, Chan ATC, Le QT, et al. Nasopharyngeal carcinoma [J].
Lancet, 2019, 394(10192):64-80. https://doi.org/101016/S0140-
6736(19)30956-0

Xie Z, Li W, Ai J, et al. C20rf40 inhibits metastasis and regu-
lates chemo-resistance and radio-resistance of nasopharyn-
geal carcinoma cells by influencing cell cycle and activating
the PI3K/AKT/mTOR signaling pathway [J] .J Transl Med , 2022,
20(1):264. https://doi.org/101186/s12967-022-03446-2

Jiromaru R, Nakagawa T, Yasumatsu R. Advanced Nasopharyn-
geal Carcinoma: Currentand and Emerging Treatment Options
[J]. Cancer Manag Res , 2022 , 14:2681-2689. https://doi.org/
10.2147/CMAR.S341472

Zhang L, Chen QY, Liu H, et al. Emerging treatment options for
nasopharyngeal carcinoma [J] . Drug Des Devel Ther, 2013,
7:37-52. https://doi.org/10.2147/DDDT.S30753

Spratt DE, Lee N. Current and emerging treatment options for
nasopharyngeal carcinoma [J] . Onco Targets Ther, 2012,
5:297-308. https://doi.org/10.2147/0TT.528032

Sidaway P. Chemoradiotherapy improves NPC outcomes [J].
Nat Rev Clin Oncol, 2020, 17(10):592. https://doi.org/10.1038/
s41571-020-0424-9

Chen YP, Ismaila N, Chua MLK, et al. Chemotherapy in Combi-
nation With Radiotherapy for Definitive-Intent Treatment of
Stage II-1IVA Nasopharyngeal Carcinoma: CSCOand ASCO
Guideline [J] .J Clin Oncol, 2021, 39(7):840-859. https:/doi.
0rg/101200/JC0.20.03237

Li WF, Chen NY, Zhang N, et al. Concurrent chemoradiotherapy
with/without induction chemotherapy in locoregionally ad-
vanced nasopharyngeal carcinoma: Long-term results of
phase 3 randomized controlled trial [J] . Int J Cancer, 2019,
145(1):295-305. https://doi.org/10.1002/ijc.32099

CMP | Volume 3, Number 2 | 23-30

27



Review article

https://doi.org/10.70731/rd660x49

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Tang QN, Liu LT, Qi B, et al. Effect of Concurrent Chemoradio-
therapy With Nedaplatin vs Cisplatin on the Long-term Out-
comes of Survival and Toxic Effects Among Patients With
Stage Il to IVB Nasopharyngeal Carcinoma: A 5-Year Follow-up
Secondary Analysis of a Randomized Clinical Trial [J] .JAMA
Netw Open , 2021, 4(12):e2138470. https://doi.org/101001/ja-
manetworkopen.2021.38470

Yang Q, Cao SM, Guo L, et al. Induction chemotherapy followed
by concurrent chemoradiotherapy versus concurrent
chemoradiotherapy alone in locoregionally advanced nasopha-
ryngeal carcinoma: long-term results of a phase Il multicentre
randomized controlled trial [J] . Eur J Cancer, 2019, 119:87-96.
https://doi.org/10.1016/j.ejca.2019.07.007

Le QT, Colevas AD, O'Sullivan B, et al. Current Treatment Land-
scape of Nasopharyngeal Carcinoma and Potential Trials Eval-
uating the Value of Immunotherapy [J] .J Natl Cancer Inst,
2019, 111(7):655-663. https:/doi.org/101093/jnci/djz044

Chen YP, Lv JW, Mao YP, et al. Unraveling tumor microenviron-
ment heterogeneity in nasopharyngeal carcinoma identifies bi-
ologically distinct immune subtypes predicting prognosis and
immunotherapy responses [J] .Mol Cancer, 2021, 20(1):14.
https://doi.org/101186/s12943-020-01292-5

Epstein MA, Achong BG, Barr YM. Virus particles in cultured
lymphoblasts from burkitt's lymphoma [J] .Lancet , 1964 ,
1(7335):702-703. https://doi.org/10.1016/s0140-6736(64)91524-7

Esau D. Viral causes of lymphoma: The history of Epstein-Barr
virus and human T-lymphotropic virus 1 [J] . Virol (Auckl) , 2017,
8:1178122X17731772. https://doi.org/101177/1178122X17731772

Tillman H, Vogel P, Rogers T, et al. Spectrum of Posttransplant
Lymphoproliferations in NSG Mice and Their Association With
EBV Infection AfterEngraftment of Pediatric Solid Tumors [J] .
Vet Pathol , 2020 , 57(3):445-456. https://doi.org/
10.1177/0300985820913265

Cohen Jl, Mocarski ES, Raab-Traub N, et al. The need and
challenges for development of an Epstein-Barr virus vaccine
[J] Vaccine , 2013;31(02):B194-B196. https://doi.org/101016/].
vaccine.2012.09.041

Arvin A, Campadelli-Fiume G, Mocarski E, et al. Human Her-
pesviruses: Biology, Therapy, and Immunoprophylaxis [M].
Cambridge: Cambridge University Press , 2007. PMID: 21348071.
ISBN-13: 9780521827140

Miller G, El-Guindy A, Countryman J, et al. Lytic cycle switches
of oncogenic human gammaherpesviruses [J] . Adv Cancer
Res, 2007, 97:81-109. https://doi.org/101016/S0065-
230X(06)97004-3

Murata T, Tsurumi T. Switching of EBV cycles between latent
and lytic states [J] .Rev Med Virol , 2014 , 24(3):142-153. https:/
doi.org/101002/rmv.1780

Thorley-Lawson DA, Gross A. Persistence of the Epstein-Barr
virus and the origins of associated lymphomas [J] .N EnglJ
Med , 2004 , 350(13):1328-1337. https://doi.org/101056/NE-
JMra032015

Tse E, Kwong YL. Epstein Barr virus-associated lymphoprolifer-
ative diseases: the virus as a therapeutic target [J] .Exp Mol
Med , 2015, 47(1):e136. https://doi.org/10.1038/emm.2014.102

Heslop HE. Sensitizing Burkitt lymphoma to EBV-CTLs [J] .
Blood , 2020 , 135(21):1822-1823. https://doi.org/101182/
blood.2020005492

Hutt-Fletcher LM. Epstein-Barr virus replicating in epithelial
cells [J] .Proc Natl Acad Sci USA, 2014 , 111(46):16242-16243.
https://doi.org/101073/pnas.1418974111

Yates JL, Warren N, Sugden B. Stable replication of plasmids
derived from Epstein-Barr virus in various mammalian cells [J]
. Nature , 1985, 313(6005):812-815. https://doi.org/
10.1038/313812a0

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Cao JY, Mansouri S, Frappier L. Changes in the nasopharyngeal
carcinoma nuclear proteome induced by the EBNA1T protein of

Epstein-Barr virus reveal potential roles for EBNAT in metasta-
sis and oxidative stress responses [J] .J Virol, 2012, 86(1):382-
394. https://doi.org/101128/JV1.05648-11

Soldan SS, Anderson EM, Frase DM, et al. EBNA1 inhibitors
have potent and selective antitumor activity in xenograft mod-
els of Epstein-Barr virus-associated gastric cancer [J] . Gastric
Cancer , 2021, 24(5):1076-1088. https://doi.org/101007/s10120-
021-01193-6

Uchida J, Yasui T, Takaoka-Shichijo Y, et al. Mimicry of CD40
signals by Epstein-Barr virus LMP1in B lymphocyte responses
[J] .Science , 1999 , 286(5438):300-303. https://doi.org/101126/
science.286.5438.300

Cheerathodi MR, Meckes DG Jr. The Epstein-Barr virus LMP1
interactome: biological implications and therapeutic targets
[J] . Future Virol, 2018 , 13(12):863-887. https://doi.org/10.2217/
fvl-2018-0120

Dawson CW, Tramountanis G, Eliopoulos AG, et al. Epstein-
Barr virus latent membrane protein 1 (LMP1) activates the
phosphatidylinositol 3-kinase/Akt pathway to promote cell
survival and induce actin filament remodeling [J] . J Biol Chem
, 2003, 278(6):3694-3704. https://doi.org/10.1074/jbc.
M209840200

Sakamoto Y, Mariya Y, Kubo K. Quantification of Epstein-Barr
virus DNA is helpful for evaluation of chronic active Epstein-
Barr virus infection [J] .Tohoku J Exp Med , 2012 , 227(4):307-
311. https://doi.org/101620/tjem.227.307

Pietersma F, Piriou E, van Baarle D. Immune surveillance of
EBV-infected B cells and the development of non-Hodgkin
lymphomas in immunocompromised patients [J] .Leuk Lym-
phoma, 2008 , 49(6):1028-1041. https://doi.org/
10.1080/10428190801911662

Sebelin-Wulf K, Nguyen TD, Oertel S, et al. Quantitative analy-
sis of EBV-specific CD4/CD8 T cell numbers, absolute CD4/
CD8 T cell numbers and EBV load in solid organ transplant re-
cipients with PLTD [J] . Transpl Immunol, 2007, 17(3):203-210.
https://doi.org/10.1016/j.trim.2006.10.006

Kim HJ, Ko YH, Kim JE, et al. Epstein-Barr Virus-Associated
Lymphoproliferative Disorders: Review and Update on 2016
WHO Classification [J] .J Pathol Transl Med , 2017, 51(4):352-
358. https://doi.org/10.4132/jptm.2017.03.15

Bar-Or A, Pender MP, Khanna R, et al. Epstein-Barr Virus in
Multiple Sclerosis: Theory and Emerging Immunotherapies [J].
Trends Mol Med , 2021, 27(4):410-411. https://doi.org/10.1016/].
molmed.2021.01.004

Khan G, Fitzmaurice C, Naghavi M, et al. Global and regional
incidence, mortality and disability-adjusted life-years for Ep-
stein-Barr virus-attributable malignancies, 1990-2017 [J] .BMJ
Open, 2020, 10(8):e037505. https://doi.org/10.1136/bmjopen-
2020-037505

Taylor GS, Blackbourn DJ. Infectious agents in human cancers:
lessons in Immunity and immunomodulation from gammaher-
pesviruses EBV and KSHV [J] . Cancer Lett, 2011, 305(2):263-
278. https://doi.org/10.1016/j.canlet.2010.08.019

Raghupathy R, Hui EP, Chan AT. Epstein-Barr virus as a para-
digm in nasopharyngeal cancer: from lab to clinic [J] .Am Soc
Clin Oncol Educ Book , 2014 : 149-153. https://doi.org/1014694/
EdBook AM.2014.34149

Xu L, Huang TJ, Hu H, et al. The developmental transcription
factor IRF6 attenuates ABCG2 gene expression and distinc-
tively reverses stemness phenotype in nasopharyngeal carci-
noma [J] . Cancer Lett, 2018 , 431:230-243. https://doi.org/
10.1016/j.canlet.201710.016

Lo AK, Dawson CW, Lung HL, et al. The Role of EBV-Encoded
LMP1 in the NPC Tumor Microenvironment: From Function to

CMP | Volume 3, Number 2 | 23-30

28



Review article

https://doi.org/10.70731/rd660x49

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Therapy [J] . Front Oncol, 2021, 11:640207. https://doi.org/
10.3389/fonc.2021.640207

Lin DC, Meng X, Hazawa M, et al. The genomic landscape of
nasopharyngeal carcinoma [J] .Nat Genet , 2014 , 46(8):866-
871. https://doi.org/10.1038/ng.3006

Bruce JP, To KF, Lui VWY, et al. Whole-genome profiling of na-
sopharyngeal carcinoma reveals viral-host co-operation in in-
flammatory NF-kB activation and immune escape [J] .Nat
Commun , 2022, 13(1):4353. https://doi.org/10.1038/s41467-
022-32156-9

Liu MT, Chang YT, Chen SC, et al. Epstein-Barr virus latent
membrane protein 1 represses p53-mediated DNA repair and
transcriptional activity [J] . Oncogene , 2005 , 24(16):2635-
2646. https://doi.org/101038/sj.onc1208319

Bentz GL, Liu R, Hahn AM, et al. Epstein-Barr virus BRLF1 in-
hibits transcription of IRF3 and IRF7 and suppresses induction
of interferon-beta [J] . Virology , 2010 , 402(1):121-128. https:/
doi.org/10.1016/j.virol.2010.03.014

Nanbo A, Inoue K, Adachi-Takasawa K, et al. Epstein-Barr virus
RNA confers resistance to interferon-alpha-induced apoptosis
in Burkitt's lymphoma [J] . EMBO J , 2002 , 21(5):954-965.
https://doi.org/101093/emboj/21.5.954

Gourzones C, Barjon C, Busson P. Host-tumor interactions in
nasopharyngeal carcinomas [J] . Semin Cancer Biol , 2012,
22(2):127-136. https://doi.org/10.1016/j.semcancer.2012.01.002

Whiteside TL. RE: Effect of Nasopharyngeal Carcinoma-De-
rived Exosomeson Human Regulatory T Cells [J] .J Natl Cancer
Inst, 2015 , 107(12):djv276. https://doi.org/101093/jnci/djv276

Shah KM, Stewart SE, Wei W, et al. The EBV-encoded latent
membrane proteins, LMP2A and LMP2B, limit the actions of
interferon by targeting interferon receptors for degradation [J].
Oncogene , 2009 , 28(44):3903-3914. https://doi.org/10.1038/
onc.2009.249

Raab-Traub N. Nasopharyngeal carcinoma: an evolving role for
the Epstein-Barr virus [J] . Curr. Top. Microbiol. Immunol .
2015, 390:339-363. https://doi.org/101007/978-3-319-22822-8
14

Nachmani D, Stern-Ginossar N, Sarid R, et al. Diverse her-
pesvirus microRNAs target the stress-induced immune ligand
MICB to escape recognition by natural killer cells [J] . Cell Host
Microbe , 2009 , 5(4):376-385. https://doi.org/10.1016/].
chom.2009.03.003

Peng G, Wang T, Yang KY, et al. A prospective, randomized
study comparing outcomes and toxicities of intensity-modu-
lated radiotherapy vs. conventional two-dimensional radio-
therapy for the treatment of nasopharyngeal carcinoma [J] .
Radiother Oncol , 2012, 104(3):286-293. https://doi.org/101016/
j.radonc.2012.08.013

Chen QY, Wen YF, Guo L, et al. Concurrent chemoradiotherapy
vs radiotherapy alone in stage Il nasopharyngeal carcinoma:
phase Ill randomized trial [J] . J Natl Cancer Inst, 2011,
103(23):1761-1770. https://doi.org/101093/jnci/djr432

Li XY, Chen QY, Sun XS, et al. Ten-year outcomes of survival
and toxicity for a phase Ill randomized trial of concurrent
chemoradiotherapy versus radiotherapy alone in stage Il na-
sopharyngeal carcinoma [J] . Eur J Cancer, 2019 , 110:24-31.
https://doi.org/10.1016/j.ejca.2018.10.020

Su SF, Han F, Zhao C, et al. Long-term outcomes of early-stage
nasopharyngeal carcinoma patients treated with intensity-
modulated radiotherapy alone [J] .Int J Radiat Oncol Biol Phys,
2012, 82(1):327-333. https://doi.org/10.1016/].ijrobp.2010.09.011

Luo S, Zhao L, Wang J, et al. Clinical outcomes for early-stage
nasopharyngeal carcinoma with predominantly WHO Il histol-
ogy treated by intensity-modulated radiation therapy with or
without chemotherapy in nonendemic region of China [J]

65.

66.

67.

68.

69.

70.

.

2.

73.

4.

75.

76.

7.

.Head Neck, 2014 , 36(6):841-847. https://doi.org/101002/
hed.23386

Guo Q, Lu T, Lin S, et al. Long-term survival of nasopharyngeal
carcinoma patients with Stage Il in intensity-modulated radia-
tion therapy era [J] .Jpn J Clin Oncol, 2016 , 46(3):241-247.
https://doi.org/101093/jjco/hyv192

Huang X, Chen X, Zhao C, et al. Adding Concurrent Chemother-
apy to Intensity-Modulated Radiotherapy Does Not Improve
Treatment Outcomes forStage Il Nasopharyngeal Carcinoma: A
Phase 2 Multicenter Clinical Trial [J] . Front Oncol, 2020,
10:1314. https://doi.org/10.3389/fonc.2020.01314

Tang LL, Guo R, Zhang N, et al. Effect of Radiotherapy Alone vs
Radiotherapy With Concurrent Chemoradiotherapy on Survival
Without Disease Relapse in Patients With Low-risk Nasopha-
ryngeal Carcinoma: A Randomized Clinical Trial [J] .JAMA ,
2022, 328(8):728-736. https://doi.org/10.1001/jama.2022.13997

Lang J, Hu C, Lu T, et al. Chinese expert consensus on diagno-
sis and treatment of nasopharyngeal carcinoma: evidence
from current practice and future perspectives [J] .Cancer
Manag Res , 2019 , 11:6365-6376. https://doi.org/10.2147/CMAR.
S197544

Chen YP, Ismaila N, Chua MLK, et al. Chemotherapy in Combi-
nation With Radiotherapy for Definitive-Intent Treatment of
Stage I1-IVA Nasopharyngeal Carcinoma: CSCO and ASCO
Guideline [J] .J Clin Oncol, 2021, 39(7):840-859. https:/doi.
org/101200/JC0.20.03237

Al-Sarraf M, LeBlanc M, Giri PG, et al. Chemoradiotherapy ver-
sus radiotherapy in patients with advanced nasopharyngeal
cancer: phase Il randomized Intergroup study 0099 [J] .J Clin
Oncol, 2023, 41(24):3965-3972. https://doi.org/101200/J-
C0.22.02764

Lee AW, Tung SY, Chua DT, et al. Randomized trial of radiother-
apy plus concurrent-adjuvant chemotherapy vs radiotherapy
alone for regionally advanced nasopharyngeal carcinoma [J] . J
Natl Cancer Inst, 2010 , 102(15):1188-1198. https://doi.org/
101093/jnci/djg258

Wee J, Tan EH, Tai BC, et al. Randomized trial of radiotherapy
versus concurrent chemoradiotherapy followed by adjuvant
chemotherapy in patients with American Joint Committee on
Cancer/International Union against cancer stage Il and IV na-
sopharyngeal cancer of the endemic variety [J] .J ClinOncol,
2005, 23(27):6730-6738. https://doi.org/10.1200/J-
C0.2005.16.790

Chan AT, Teo PM, Ngan RK, et al. Concurrent chemotherapy-ra-
diotherapy compared with radiotherapy alone in locoregionally
advanced nasopharyngeal carcinoma: progression-free survival
analysis of a phase Il randomized trial [J] .J Clin Oncol, 2002,
20(8):2038-2044. https://doi.org/101200/JC0.2002.08.149

Chan AT, Leung SF, Ngan RK, et al. Overall survival after con-
current cisplatin-radiotherapy compared with radiotherapy
alone in locoregionally advanced nasopharyngeal carcinoma [J]
. J Natl Cancer Inst, 2005, 97(7):536-539. https://doi.org/
101093/jnci/dji084

Xia WX, Lv X, Liang H, et al. A Randomized Controlled Trial
Comparing Two Different Schedules for Cisplatin Treatment in
Patients with Locoregionally Advanced Nasopharyngeal Cancer
[J]. Clin Cancer Res , 2021,27(15):4186-4194. https://doi.org/
10.1158/1078-0432.CCR-20-4532

You R, Sun R, Hua YJ, et al. Cetuximab or nimotuzumab plus
intensity-modulated radiotherapy versus cisplatin plus inten-
sity-modulated radiotherapy for stage Il1-1Vb nasopharyngeal
carcinoma [J] . Int J Cancer, 2017, 141(6):1265-1276. https:/
doi.org/10.1002/ijc.30819

Liu LT, Liu H, Huang, et al. Concurrent chemoradiotherapy
followed by adjuvant cisplatin-gemcitabine versus cisplatin-
fluorouracil chemotherapy for N2-3 nasopharyngeal carci-
noma: a multicentre, open-label, randomized, controlled,

CMP | Volume 3, Number 2 | 23-30

29



Review article

https://doi.org/10.70731/rd660x49

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

phase 3 trial [J] .Lancet Oncol, 2023, 24(7):798-810. https:/
doi.org/10.1016/S1470-2045(23)00232-2

Blanchard P, Lee A, Marguet S, et al. Chemotherapy and radio-
therapy in nasopharyngeal carcinoma: an update of the MAC-
NPC meta-analysis [J] . Lancet Oncol , 2015 , 16(6):645-655.
https://doi.org/101016/S1470-2045(15)70126-9

Ribassin-Majed L, Marguet S, Lee AWM, et al. What Is the Best
Treatment of Locally Advanced Nasopharyngeal Carcinoma? An
Individual Patient Data Network Meta-Analysis [J] .J Clin On-
col, 2017, 35(5):498-505. https://doi.org/101200/J-
C0.2016.67.4119

Zhangy, Chen L, Hu GQ, et al. Gemcitabine and Cisplatin In-
duction Chemotherapy in Nasopharyngeal Carcinoma [J] .N
EnglJ Med , 2019, 381(12):1124-1135. https://doi.org/101056/NE-
JMo0al1905287

Zhangy, Chen L, Hu GQ, et al. Final Overall Survival Analysis of
Gemcitabine and Cisplatin Induction Chemotherapy in Na-
sopharyngeal Carcinoma: A Multicenter, Randomized Phase IlI
Trial [J] .J Clin Oncol, 2022, 40(22):2420-2425. https://doi.org/
101200/JC0.22.00327

Sun Y, Li WF, Chen NY, et al. Induction chemotherapy plus con-
current chemoradiotherapy versus concurrent chemoradio-
therapy alone in locoregionally advanced nasopharyngeal car-
cinoma: a phase 3, multicentre, randomized controlled trial [J]
. Lancet Oncol, 2016 , 17(11):1509-1520. https://doi.org/101016/
S$1470-2045(16)30410-7

Chen L, Hu CS, Chen XZ, et al. Concurrent chemoradiotherapy
plus adjuvant chemotherapy versus concurrent chemoradio-
therapy alone in patients with locoregionally advanced na-
sopharyngeal carcinoma: a phase 3 multicentre randomized
controlled trial [J] . Lancet Oncol, 2012, 13(2):163-171. https:/
doi.org/101016/S1470-2045(11)70320-5

Chen L, Hu CS, Chen XZ, et al. Adjuvant chemotherapy in pa-
tients with locoregionally advanced nasopharyngeal carci-
noma: Long-term results of a phase 3 multicentre randomized
controlled trial [J] . Eur J Cancer, 2017, 75:150-158. https://doi.
0rg/10.1016/j.ejca.2017.01.002

Chan ATC, Hui EP, Ngan RKC, et al. Analysis of Plasma Epstein-
Barr Virus DNA in Nasopharyngeal Cancer After Chemoradia-
tion to Identify High-Risk Patients for Adjuvant Chemotherapy:
A Randomized Controlled Trial [J] .J Clin Oncol , 2018 ,
10:JC02018777847. https://doi.org/10.1200/JC0.2018.77.7847

Chen YP, Liu X, Zhou Q, et al. Metronomic capecitabine as ad-
juvant therapy in locoregionally advanced nasopharyngeal car-
cinoma: a multicentre, open-label, parallel-group, randomised,
controlled, phase 3 trial [J] . Lancet, 2021, 398(10297):303-
313. https://doi.org/10.1016/S0140-6736(21)01123-5

Miao J, Wang L, Tan SH, et al. Adjuvant Capecitabine Following
Concurrent Chemoradiotherapy in Locoregionally Advanced

88.

89.

90.

91.

92.

93.

94.

95.

96.

Nasopharyngeal Carcinoma: A Randomized Clinical Trial [J].
JAMA Oncol ,2022,8(12):1776-1785. https://doi.org/10.1001/ja-
maoncol.2022.4656

Cui X, Snapper CM. Epstein Barr Virus: Development of Vac-
cines and Immune Cell Therapy for EBV-Associated Diseases
[J] . Front Immunol, 2021, 12:734471. https://doi.org/10.3389/
fimmu.2021.734471

Liang R, Yang L, Zhu X. Nimotuzumab, an Anti-EGFR Mono-
clonal Antibody, in the Treatment of Nasopharyngeal Carci-
noma [J] . Cancer Control, 2021, 28:1073274821989301. https:/
/doi.org/10.1177/1073274821989301

Louis CU, Straathof K, Bollard CM, et al. Adoptive transfer of
EBV-specific T cells results in sustained clinical responses in
patients with locoregional nasopharyngeal carcinoma [J]. J Im-
munother, 2010, 33(9):983-990. https://doi.org/101097/
CJ1.0b013e3181f3cbf4

Jiang Zhichao. Pathological significance of CD4+CD25+ T regu-
latory cells in immune tolerance in the microenvironment of
mid-to-late stage nasopharyngeal carcinoma and the reversal
effect of Yigi Jiedu formula [D]. Hunan University of Traditional
Chinese Medicine, 2013.

Zhang Bei, Wang Taoli, Huang Yuanyuan, et al. Study on the
correlation between TCM syndrome type, clinical stage and
EBV-DNA of newly diagnosed nasopharyngeal carcinoma[J].
Chinese Journal of Integrated Traditional and Western
Medicine Otorhinolaryngology, 2011, 19(06):404-407. https:/doi.
org/10.3969/j.issn1007-4856.2011.06.009

Li Lulu. A study on the correlation between TCM syndrome
types and T cell subsets in nasopharyngeal carcinoma [D].
Southwest Medical University , 2010. https://doi.org/10.7666/d.
y1785191

Mao CG, Tao ZZ, Wan LJ, et al. The efficacy of traditional Chi-
nese Medicine as an adjunctive therapy in nasopharyngeal car-
cinoma: a systematic review and meta-analysis [J] .J BUON ,
2014 ,19(2):540-548. PMID: 24965419.ISSN: 1107-0625, online
ISSN: 2241-6293

Gao Bingzong. Study on the effects of Qingre Liyan Decoction
on acute oropharyngeal mucosal reaction and immune func-
tion induced by radiotherapy for nasopharyngeal carcinoma
[J]. Chinese Medical Science, 2024, 14(04):67-70. https://doi.
org/10.20116/j.issn2095-0616.2024.04.16

Wang Bingsheng, Liu Xiufang, Wang Tao, et al. Study on the
prevention and treatment of acute radiation injury by a for-
mula for promoting blood circulation, replenishing qi and
nourishing yin [J]. Chinese Journal of Integrated Traditional
and Western Medicine, 2000, 20(03): 180-182. https://doi.org/
10.3321/j.issn:1003-5370.2000.03.007

CMP | Volume 3, Number 2 | 23-30

30



