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Abstract 

Background: EBV-associated Gastric Carcinoma (EBVaGC) is defined by the presence of EBV in cancer cells, which is detected by EBV-
Encoded RNA (EBER) in situ hybridization. This entity is one of the four sub type of gastric cancer based on molecular biology according to 
recent proposal by The Cancer Genome Atlas (TCGA). 

Case Presentation: Herein I report the case of a 72-year-old man with severe anemia. In the evaluation of the cause of anemia, malignant 
tumor was detected and underwent gastrectomy. The tumor infiltrated to the muscle proper and no lymph node metastasis was detected. The 
EBER in situ hybridization was positive, and prominent immune cells infiltration were identified. Pathological examination revealed it as EBV 
associated Gastric Carcinoma (EBVaGC).

Conclusion: This type of tumor is a specific entity of gastric carcinoma based on molecular abnormality with favorable prognosis 
compared with conventional adenocarcinoma. histological hallmark such as marked intra- or peritumoral immune cell infiltration and 
positivity in the EBER in situ hybridization will be helpful in the diagnosis. 
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Abbrevations: EBVaGC: EBV-Associated Gastric Carcinoma; EBER: EBV-Encoded RNA; TCGA: The Cancer Genome Atlas; EBV: Epstein-Barr 
Virus; GCs: Gastric Carcinomas; CLR: Crohn’s Disease-like Lymphphoid Reaction; CA: Conventional Adenocarcinoma; TCGA: The Cancer Genome 
Atlas Research Network; PD-L: Programmed Death Receptor-Ligand; EGD: Esophagogastroduodenoscopy; CT: Computed Tomography; LELC: 
Lymphoepithelioma-like Carcinoma; TILs: Tumor-Infiltrating Lymphocytes; GRC: Gastric Remnant Carcinoma; LN: Lymph Node; TMIT 1: 
Tumor Microenvironment Immune Type 1; AI: Apoptosis Index

Background
Epstein-Barr virus (EBV) is a ubiquitous oncogenic r-type 

herpes virus discovered from a Burkitt lymphoma in 1964 [1,2]. 
Besides Burkitt lymphoma, it is comprehended in the etiology of 
several malignancies such as Hodgkin’s lymphoma, nasal NK/T 
cell lymphoma, peripheral T-cell lymphoma, post-transplant 
lymphoproliferative disease, nasopharyngeal carcinoma, and a 
subset of gastric carcinomas (GCs) [2-4]. Histologically, EBV-as-
sociated gastric carcinoma (EBVaGC) is characterized by marked 
immune cell infiltration, and By Song et al, [5], which is classified 
into three histological subtype according to the cellular immune  

 
response affecting prognosis; lymphoepithelioma-like carcinoma 
(LELC), carcinoma with Crohn’s disease-like lymphphoid reaction 
(CLR), and conventional adenocarcinoma (CA). EBVaGC is also 
one of definite subtypes of GCs based on molecular characteri-
zation classified by The Cancer Genome Atlas Research network 
(TCGA) (6): EBV-positive tumors, microsatellite-instable tumors, 
genomically stable tumors, and tumors with chromosomal insta-
bility. EBV-positive tumors display recurrent PIK3CA mutations, 
extreme DNA hypermethylation, and enhanced expression of 
JAK2, CD274 (also known as programmed death receptor-ligand 
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[PD-L] 1), and PDCD1LG2 (also known as PD-L 2) providing a 
roadmap for patients stratification and trials of targeted therapies 
[6]. Herein we report a case of EBVaGC with mixed histologic fea-
tures and review the literatures.  

Case Report 
A 72-year-old man with severe anemia underwent Esophago-

gastroduodenoscopy (EGD) to evaluation for the cause of severe 
anemia in the local clinic. He has a previous history of subtotal gas-
trectomy with Billoth II anastomosis by gastric ulcer perforation 
in 1997. The EGD resulted in the detection of large lesions showing 
irregular surface and central ulceration in the anastomosis site. 
The pathologic examination of specimen of endoscopic biopsy 
revealed it to be moderately differentiated adenocarcinoma. And, 
suspicious wall thickening in remnant stomach and anastomosis 
site with significant enlargement of the lymph nodes in lesser sac 

and LUQ abdomen was detected by a Computed Tomography (CT) 
of the abdomen. Therefore, total gastrectomy of residual stomach 
was performed. Grossly, a 13.0*7.0cm-sized, C-shaped ulcerofun-
gating lesion was found (Figure 1). Microscopically, there were 3 
different histologic feature, well-formed glandular proliferation 
(Figure 2A), anastomosing island, nest, and cords (Figure 2B) 
and diffuse sheets of tumor cells (Figure 2C), which lesions have 
distinct boundaries. Tumor cells have large vesicular nuclei and 
prominent nucleoli and were admixed with plump inflammatory 
cells such as lymphocytes, plasma cells, histiocytes and occasional 
neutrophils or eosinophils. The tumor cells infiltrated to muscu-
laris propria (pT2) and there was no lymph node metastasis or 
lymphovascular invasion. The examination of EBER (Ebstein Barr 
Virus-encoded RNA) in situ hybridization show strong positivity 
in all areas of tumor cells (Figure 2D).      

Figure 1: Grossly, C-shaped ulcerofungating lesion is found. 

Figure 2: This tumor have various microscopic features, well-formed glandular proliferation A) anastomosing island, nest, and cords B) and 
diffuse sheets of tumor cells C), which lesions have distinct boundaries. All of the tumor cells show positivity in EBER in situ hybridization 
(D).

Conclusively, I diagnosed the present case as EBV-associated 
gastric carcinoma (EBVaGC).  Herein, I report a case of EBV-asso-

ciated adenocarcinoma, which is a one of 4 distinct type of gastric 
cancer in the molecular base. 
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Discussion 
EBV-associated gastric carcinoma (EBVaGC) is defined by the 

presence of EBV in neoplastic cells, that is, the monoclonal pro-
liferation of carcinoma cells with latent EBV infection, which is 
about 10% (range from 1.3% to 20.1%) of all GC [7-9]. EBV in-
fection can be demonstrated by in situ hybridization targeted at 
EBV-encoded small RNA (EBER). Cancer cells of EBVaGC contain 
EBV DNA sequences, and the EBV terminal repeat sequences have 
uniform lengths, implying that the tumor can arise from a single 
EBV-infected cell and that the EBV genome persists during ma-
lignant transformation and proliferation [10,11]. Chen et al, [12] 
noted that EBVaGC shows global and nonrandom CpG-island 
methylation of the promoter region of many cancer-related genes 
causing downregulation of their expression. And they proposed 
that the uniform presence of EBV-encoded small RNA in cancer 
cells but not in the normal cells, the detection of monoclonal EBV 
episomes in EBVaGC, and the elevation of IgG and IgA antibodies 
against viral capsid several month before the diagnosis of EBVaGC 
[13] suggests that EBV play an etiological role in gastric carcino-
genesis. 

In 2014, The Cancer Genome Atlas (TCGA) research network 
[6] proposed a new molecular classification of GCs into four 
subtypes: EBV-positive tumors, microsatellite-unstable tumors, 
genomically stable tumors, and tumors with chromosomal insta-
bility. EBV-positive tumors display recurrent PIK3CA mutations, 
extreme DNA hypermethylation, and amplification of JAK2, CD274 
(known as PD-L1), and PDCD1LG2 (known as PD-L2). Setia et al, 
[14] identified five groups of GC in 2016; EBV (+) GC, microsatel-
lite-instable, and GC with aberrant E-cadherin expression, GC with 
aberrant p53 expression, and GC with normal p53 expression. The 
EBVaGC showed a strong association with PD-L1. The EBV and mi-
crosatellite-instable related adenocarcinomas showed a trend for 
superior survival. This classification corresponds to the previous 
classification and offers a simplified and less expensive algorithm. 
Recent another classification of GCs by Ahn et al, [15] in 2017 on 
the basis of protein or mRNA expression of MLH-1, E-cadherin, 
p53, and EBV divided GCs into five subtypes which presented dis-
tinct clinicopathologic characteristics and corresponded to the 
previous classifications of GCs; EBV(+) tumors, aberrant MLH1 
expression, aberrant E-cadherin expression, aberrant p53 expres-
sion and normal p53 expression. Of which, the EBV (+) tumors 
were mostly poorly differentiated type and characteristic molecu-
lar abnormalities such as mutation of PIK3CA, ARID1A, and BCOR, 
CDKN2A promoter hypermethylation, amplification of PDL1, PD-
L2, and JAK2.  Like these, EBVaGC is a one of the distinct entities 
of the GCs. 

Histologically, EBVaGC is characterized by marked intra- or 
peritumoral immune cell infiltration. Marked intra- or peritu-
moral immune cell infiltration is commonly observed in EBVaGC 
specimens. By Song et al, [5], they classified EBVaGC into three 
subtypes in the basis of the cellular immune responses affecting 

prognosis: 1) lymphoepithelioma-like carcinoma (LELC), 2) carci-
noma with Crohn’s disease-like lymphoid reaction (CLR), and 3) 
conventional adenocarcinoma (CA). Typical microscopic findings 
of LELC was like this; a well-defined margin, dense lymphocytic 
infiltration (the number of tumor-infiltrating lymphocytes (TILs) 
was greater than tumor cells), indistinct cytoplasmic borders and 
a syncytial growth pattern with poorly formed glandular struc-
tures, and no desmoplasia. CLR was characterized by patchy lym-
phocytic infiltration with three or more lymphoid follicles with 
active germinal centers, lower number of lymphocytes than tu-
mor cells, frequent tubule or gland formation, and complete ab-
sence of minimal desmoplasia. In contrast to LELC and CLR, CAs 
show scattered lymphocytic with prominent desmoplasia in the 
absence of lymphoid follicles. Patients with LELC subtype of EB-
VaGC show the best overall and disease-free survival followed by 
CLR. So, this histologic subclassification of EBVaGC into 3 distinct 
subsets seems to be a powerful prognostic parameter. According 
to this histologic classification, the present case is correspond to 
the mixed EBVaGC with LELC, CLR, and CA, however, the portion 
of CA of the present case shows not only extensive intra- and per-
itumoral lymphocytic infiltration but also well-formed prominent 
glandular structure.

According to the study of the clinopathologic characteristics 
of EBVaGC in Japan by Yanagi et al, [16], various clinicopatholog-
ic factors of EBVaGC are significantly different from those of EBV 
negative GCs (EBVnGCs), that is, EBVaGC show male predomi-
nance, upper stomach, early stage (lower invasion depth), less 
lymphatic invasion, and dense lymphoid stroma. Chen et al, [12] 
also reported that EBVaGC show male predominance, predispo-
sition to the proximal stomach, and a high proportion in diffuse-
type GCs. Interestingly, they reported that the frequency of EBVa-
GC in gastric remnant carcinoma (GRC) is significantly higher than 
that in conventional GC (CGC) which occurs in the intact stomach. 

The recent meta-analysis of clinicopathological features of 
EBVaGC by Qiao et al, [17] identified that EBV infection rate was 
significantly higher in males and in diffuse cancer type, and no 
marked association with lymph node (LN) metastasis, age and 
pathologic tumor stage such as invasion depth. The predomi-
nance of male in the EBVaGC is interesting feature. So far, there 
have been no study showing female predominance. The male pre-
dominance suggest s that lifestyle and occupational factors that 
are common among males [18] and sex-related hormonal and/or 
immune factors [12] may contribute to the development of EBVa-
GC.  Anonther characteristic feature of EBVaGC is that incidence of 
EBVaGC in GRC is significantly higher than that in CGC occurring 
in the intact stomach [12]. GRC is defined as a GC occurring in the 
gastric stump at least 5 years after surgery for benign diseases 
such as gastric ulcer and duodenal ulcer [19,20]. The proportion 
of EBVaGC in GRC is 27% to 42%, which was 3 to 4 times higher 
than that in CGC [21-24]. The present case is also a GC arising in 
the remnant stomach after subtotal gastrectomy due to ulcer per-
foration.
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Chen et al, [25] also investigated the EBV genome polymor-
phisms and clinicopathologic features of EBVaGC in GRC and CGC 
in Guangzhou, in which they identified that the EBV genome poly-
morphisms and clinicopathologic features of EBVaGC in GRC were 
similar to those in CGC, whereas the proportion of EBVaGC in GRC 
was significantly higher than that in CGC, which result suggest 
that the injuries of remnant gastric tissue and/or changes of the 
microenvironment may be involved in the development of EBVa-
GC. Kaizaki et al, [26] reported that in the remnant stomach after 
gastrectomy with Billroth2 reconstruction, performed for benign 
disease, long-term inflammation together with EBV infection, may 
have promoted the development of GC.

The most characteristic histologic finding of EBVaGC is a 
prominent cellular immune reaction. By Song et al, [5], especially 
in the subtype of LELC and CR of EBVaGC, the number of TILs in-
creases. This histologic hallmark of EBVaGC may suggest that the 
interaction between tumor cells and tumor environment plays a 
critical role in the progression of EBVaGC. Several studies evaluat-
ed that the immune cells more common in EBVaGC are CD8+ cyto-
toxic T lymphocytes (CTLs) and mature dendritic cells compared 
with EBVnGC [27-30].  By Zhang et al, [31], In vitro, these (CTLs) 
EBVaGC could specifically kill autologous EBV-transformed lym-
phoblastoid cells, which immune responses may be associated 
with the favorable prognosis and low LN metastasis, low lympho-
vascular invasion and low invasion depth. In the study by Min et 
al, [31], especially, patients with LELC subtype of EBVaGC show 
the best prognosis followed by CLR and CA patients. Although the 
exact cellular characteristics or their roles are not certain at the 
present time, lymphocytic infiltration around tumor can be con-
sidered as a host immune reaction against tumor cells, and more 
dense lymphocytic infiltration could be considered as a stronger 
host immune reaction [5]. In the study about tumor microenvi-
ronment immune type in GC by Valentini et al, [32], a high rate 
of infiltration of CTLs is a characteristic of EBV(+) GC, Which im-
mune reaction is belonged to tumor microenvironment immune 
type I (TMIT 1) out of classification based on the results of immu-
nohistochemical expression of PD-L1 on TCs and CD8+ TILs den-
sity. According to this classification, the patients were categorized 
into the four following TMITs: I (PD-L1+/CD8+ high, adaptive im-
mune resistance), II (PD-L1-/CD8+ low, immune ignorance type), 
III (PD-L1+/CD8+ low, intrinsic induction of PD L1) and IV (PD 
L1-/CD8+ high, tolerant tumors) [33].

The uncoordinated apoptosis and proliferation is the major 
cause for tumor development and progression. Fas/FasL is an im-
portant cell apoptosis signal pathway, also plays roles in immune 
surveillance. By He et al, [34], the expression of Fas and FasL in 
GC was significantly different from normal gastric tissues, which 
indicates that GC development is related to abnormal expression 
of Fas and FasL. Also, the apoptosis index (AI) and intensity of Fas 
expression in EBVaGC was significantly lower than in EBVnGC. 
They suggested that upregulation of FasL expression and de-

creased apoptosis of TIL were favorable for tumor cells escape the 
immune surveillance and for tumor development and progres-
sion. Because of limited understanding of this newly defined en-
tity, treatment of EBVaGC is the same as that of their counterpart, 
EBVnGC. That is, the treatment of GC just depend on the pTNM 
stage irrespective of EBV status. However, so far several treatment 
approaches specific to EBVaGC have been presented.  One prom-
ising approach is presented by Jung et al, [35], they suggested the 
use of demethylating agents, such as 5-aza cytidine, to recover the 
lytic infection of EBV. Another possible therapeutic approach is by 
DX al [36] is to activate viral thymidine kinase by a proteosome in-
hibitor, such as bortezomib. The reactivation coupled with the ad-
ministration of a radiolabeled substrate would theoretically result 
in specific targeting of the radioactive end-product to the EBVaGC. 
However, given the efficiency and the side effects of these agents, 
these approaches have not commercialized so far and should be 
studied further.

The precise role of EBV in carcinogenesis in stomach is not 
fully understood. Further studies are necessary to examine the in-
teraction among EBV infection and other clinicopathologic factors 
such as environmental and genetic factors. Especially, consider-
ing the prognostic significances of host cellular immune reaction, 
further elucidation of the precise mechanisms of host cellular im-
mune reaction may guide the development of specific therapeutic 
strategy to EBVaGC including immunotherapy.
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