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Reports about the oncogenic mechanisms underlying nasopharyngeal carcinoma (NPC) have been accumulating
since the discovery of Epstein-Barr virus (EBV) in NPC cells. EBV is the primary causative agent of NPC. EBV-
host and tumor—immune system interactions underlie the unique representative pathology of NPC, which is an
undifferentiated cancer cell with extensive lymphocyte infiltration. Recent advances in the understanding of
immune evasion and checkpoints have changed the treatment of NPC in clinical settings. The main EBV genes
involved in NPC are LMP1, which is the primary EBV oncogene, and BZLF1, which induces the lytic phase of EBV.

These two multifunctional genes affect host cell behavior, including the tumor—immune microenvironment and EBV

behavior.
nasopharyngeal carcinoma Epstein-Barr virus gene expression LMP1 BZLF1
immune microenvironment immune evasion

| 1. Histopathology of NPC and EBYV Infection

EBV infection is closely associated with pathological characteristics of NPC. The World Health Organization (WHO)
classification system, which is based on the grade of differentiation of tumors, is generally accepted for the
pathological classification of NPC. WHO grades |, Il, and Il represent keratinizing, non-keratinizing-differentiated,
and non-keratinizing-undifferentiated NPC, respectively. WHO Il and Il are considered to indicate EBV-associated
NPC . However, there has been a debate on the relevance of EBV in WHO | NPC diagnosis. A previous prevalent
opinion was that WHO | NPC was originally an EBV-driven tumor. Throughout the tumor progression, EBV escaped
or was eliminated from tumor cells. Thus, a small amount of EBV DNA was detected in WHO type | tumors.
However, a recent prevalent opinion based on serological and histological studies is that WHO | NPC is a

squamous cell carcinoma similar to general head and neck carcinoma.

EBV-associated WHO Il and Ill NPCs are characterized by the prominent infiltration of lymphocytes in the tumor-
surrounding area and the so-called lymphoepithelioma. This difference in histological features has been

investigated in various directions regarding the association between EBV and the clinical features of NPC.

WHO | NPC accounts for less than 20% of NPC cases globally. This rate is relatively low in endemic areas, such

as Southeast Asia and southern China. In other words, the prevalence of non-keratinizing (WHO I, 1ll) NPC is
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higher in endemic areas (>95%) and is predominantly associated with EBV infection. However, patients with NPC
present elevated IgG and IgA concentrations in response to the viral capsid antigen (VCA) and early antigen (EA)
of EBV regardless of endemic or non-endemic area 2. For WHO | NPC, initial studies reported similar pathology
and EBV serologic profiles similar to those of other head and neck carcinomas B4, whereas other studies have
suggested that all types of NPC result in elevated concentrations of EBV antigens 2. Recent high-resolution
analyses, such as duplex multiplex assays for EBV IgA and IgG antibodies, have shown that very fine adjustment
of sample sera is mandatory for the precise quantification of antibody titers EllZl. Presumably, the mixed review of
the serological association of WHO | NPC is attributable to technical problems. However, it is generally accepted
that WHO | represents NPC that is unrelated to EBV, and WHO 1l and Il represent EBV-associated NPC. The
clinical characteristics of WHO | NPC differ from those of WHO Il and Ill NPCs. A multicenter prospective trial
revealed that patients with WHO | NPC had no distant metastatic recurrence, and all relapsed sites were
locoregional areas. This pattern is similar to the patterns of conventional head and neck cancers. In contrast,
patients with WHO 1l and Ill NPCs had significantly higher rates of distant metastatic recurrence. These results
indicate that EBV contributes to the high metastatic properties of WHO Il and Ill NPCs & (Table 1).

Table 1. Nasopharyngeal cancer histology and clinicopathological features.

WHO | WHO II WHO IlI

moderately to poorly

differentiated undifferentiated

Differentiation status well differentiated

Histological category in WHO Keratinizin nonkeratinizing- nonkeratinizing-
classification 9 differentiated undifferentiated
TIL infiltration fair to moderate heavy
EBERs in tumor (=) or faint (+)
EBV antibodies not elevated elevated
Chemoradiosensitivity moderate good
Metastatic property low to moderate high
20% in non-
Epidemiolo endemic area; 80% in non-endemic areas;
P 9y <5% in endemic >95% in endemic areas
areas

Re@%@@/—encoded small RNAs, TIL; tumor-infiltrating lymphocytes, WHO; World Health Organization.

Re&hanandgasabioan KaplistodogicalHyvinhiet nasopharytngeal reaictipeian Al €shetidiybropAagngén!
car@rd@as, have been incorporated into NPC research. HPV was detected in two of the 58 NPC tissues at our
institute. The HPV-positive cases were classified as WHO Il, and EBERs were detected using in situ hybridization.
One case had HPV18, and the others had HPV16 and 18 [,
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Malignant tumor cells begin the construction of the TIME once they are recognized as targets of immune cells.
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papillomavirus and Epstein-Barr virus in nasopharyngeal carcinoma in a low-incidence population.

In mgaWe@Eeﬂbiq,eg&nSET%ﬁ%i the most efficient strategy for immune escape is to keep the level of

expressi_on of the EBV antigen per ce_II as low as possible. Maintaining low antigen e_xpression Ieads_ to low CTL
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N.; EI Mzibri, M.; Khyatti, M. Human papillomavirus detection in moroccan patients with
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