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Introduction
Gastric cancer (GC) is the fifth most frequent cancer in the 

world [1]. The incidence of CG mortality is declining due to the 
eradication of Helicobacter pylori and screening [2]. However, 
cardiac adenocarcinoma is increasing in the USA and Europe 
[3,4]. Most cases are diagnosed in advanced stages therefore a 
poor prognosis. CG is multifactorial, with complex genetic and 
environmental interactions. Lauren’s classification is divided 
into two histological types: diffuse and intestinal [5]. However, in 
2014, Cancer Genome Atlas (TCGA) Research Network published 
genomic profiling of gastric adenocarcinomas and four genomic 
subtypes were defined: microsatellite instability (MSI+) (22%), 
Epstein Barr Virus infection (EBV+) (9%), genomic stability with 
low degree of aneuploidy (GS) (20%), and tumors exhibiting 
chromosomal instability with high degree of aneuploidy (CIN) 
(50%) [6]. 

In 2015, the Asian Cancer Research Group (ACRG) reported 
four subtypes: microsatellite instability (MSI) (23%), tumors 
that are microsatellite stable and TP53 mutation-negative 
(MSS/TP53−) (36%), tumors that are microsatellite stable and 
TP53 mutation positive (MSS/TP53+) (26%) that includes EBV 
+ Gastric Cancer (EBV GC), and tumors that are microsatellite 
stable and exhibit features of epithelial to mesenchymal 
transition (MSS/EMT) (15%) [7]. EBV GC emerges as a new 
subtype of gastric cancer with molecular and clinicopathological 
characteristics and potential targeted treatment .

Pathogenesis
Epstein-Barr virus (EBV) causes 10% GC  (range 2% –20%) 

[8]. EBV CG is associated with extensive hypermethylation 
of DNA [9]. Methylation of host cell DNA inactivated tumor  

 
suppressor genes and tumor-associated antigens [10]. EBV 
latent membrane protein 2A (LMP2A) activates transcription 
of DNA methyltransferase 1 for phosphorylation of STAT3 [11]. 
TET2 downregulation is crucial in inducing DNA methylation 
in EBV GC. [12]. LMP2A inducing the phosphorylation of ERK, 
might lead to the overexpression of DNMT3a. DNMT3a may 
further cause the hypermethylation of the AQP3 gene [13]. EBV 
miRNAs are associated with cell adhesion, signal transduction 
and apoptosis [14]. ARID1A and BCOR mutations are frequent in 
this entity [15,16]. 80% of patients with positive EBV CG present 
mutations in PIK3CA and amplification of JAK2, CD274, and 
PDCD1LG2; the latter codes for PDL1 and PD-L2 [15]. EBV can in 
association with Helicobacter pylori generate a synergism in the 
carcinogenesis of this entity [16,17].

Clinical Features	

This entity has a predominance of men, which is confirmed 
in several studies [18,19]. Smoking was reported as a condition 
related to EBV CG (20y). Gastric remnant cancer after distal 
gastrectomy can be associated with EBV [21,22]. The most 
frequent location is in the upper or middle third of the stomach 
[23]. Also, it shows lower T and N compared to EBV negative GC 
[24,25]. The histological type is controversial, however recent 
studies show that they mostly correspond to the intestinal type 
[26]. Viral loads correlate with upregulation of PD-L1 and worse 
prognosis in EBV GC [27].

Prognosis 
The prognostic role of EBV in CG is controversial. However, 

a study involving thirteen publications with 4,599 patients, 
suggests that EBV associated with the CG presents a better 
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prognosis with a reduction of the relative risk of death of 28% 
[28]. Evidence suggests better survival for EBV GC only in Asian 
populations [29]. An explanation for a favorable prognosis of the 
disease would be related to the immune response present, as 
seen with histological types of EBV such as lymphoepithelioma-
like form and Crohn-like but not in the adenocarcinoma subtype 
[30,31].

Treatment
Two studies not showed benefit of adjuvant chemotherapy 

in EBV CG [32,33]. For metastatic scenary could have future 
some interesting options: 

i.	 Nivolumab and pembrolizumab are anti PD1, check 
point inhibitors approval for the treatment of GC advanced 
[34,35]. EBV GC display PD-L1/2 overexpression and 
occasional immune cell signaling activation [36,37]. A 
recent study showed that high levels of tumor-infiltrating 
lymphocytes are related to favorable prognosis and 
intratumoral PD-L1 with a worse prognosis in EBV CG 
[38,39]. Kim et al. [40] demonstrated ORR 100% in EBV GC 
with pembrolizumab. PDL1 is a prognostic and predictive 
biomarker in EBV CG and check point inhibitor could be an 
excellent options therapeutics in EBV CG. 

ii.	 PIK3CA mutations are considered a key parameter 
in EBV CG but prognostic status is controversial [41-43]. 
Different inhibitors to block the effect of the PI3K/AKT/
mTOR pathway are currently under investigation.

iii.	 Hypermethylation is a fundamental for the 
development and progression of EBV CG [44-47]. Treatment 
with DNA demethylating agents could be important for 
this entity [48]. A study reported that low concentrations 
of demethylating agents, as 5-azacitidine or trichostatin A, 
induced the expression of EBV lytic genes, such as BMRF1, 
BZLF1, and BRLF1, in EBV GC cell lines [49]. Lytic EBV 
infection can induce the lysis of tumor cells [50-52]. New 
studies with demethylating agents are necessary or agents 
that can induce EBV lytic phase.

Conclusion
In conclusion, EBV GC has molecular characteristics, own 

clinics and forecasts. Coinfection with Helicobacter pilori 
seems to be a pathway of carcinogenesis of this entity. Check 
point inhibitor , inhibitors of PI3K/AKT/mTOR pathway and 
demethylating agents, are drugs that emerging for the treatment 
of this disease. It is necessary to define prognostic biomarkers to 
stablish a real precision medicine for this disease.

References
1.	 Fitzmaurice C, Dicker D, Pain A, , Hamavid H, Moradi-Lakeh M, et al. 

(2015) The global burden of cancer 2013. JAMA Oncol 1(4): 505–527. 

2.	 Siegel RL, Miller KD, Jemal A (2016) Cancer statistics, 2016. CA Cancer 
J Clin 66(1): 7–30.

3.	 Lauren P (1965) The two histological main types of gastric carcinoma: 
diffuse and so called intestinal-type carcinoma. Acta Pathol Microbiol 
Scand 64: 31–49.

4.	 Plummer M,  Franceschi S,  Vignat J,  Forman D,  de Martel C (2015) 
Global burden of gastric cancer attributable to Helicobacter pylori. Int 
J Cancer 136(2): 487–490. 

5.	 Bass AJ, Thorsson V, Shmulevich I, , Reynolds SM, Miller M, et al. (2014) 
Comprehensive molecular characterization of gastric adenocarcinoma. 
Nature 513(7517): 202–229.

6.	 Cristescu R, Lee J, Nebozhyn M, Kim KM, Ting JC, et al. (2015) Molecular 
analysis of gastric cancer identifies subtypes associated with distinct 
clinical outcomes. Nat Med 21(5): 449–456.

7.	 Huang SC, Ng KF, Chen KH, Hsu JT, Liu KH, et al. (2014) Prognostic 
factors in Epstein-Barr virus-associated stage I-III gastric carcinoma: 
implications for a unique type of carcinogenesis. Oncol Rep 32(2): 530-
538.

8.	 Chong JM, Sakuma K, Sudo M, Ushiku T, Uozaki H, et al. (2003) 
Global and non-random CpG-island methylation in gastric carcinoma 
associated with Epstein-Barr virus. Cancer Sci 94(1): 76-80.

9.	 Kang GH, Lee S, Kim WH, Lee HW, Kim JC, et al. (2002) Epstein-barr 
virus-positive gastric carcinoma demonstrates frequent aberrant 
methylation of multiple genes and constitutes CpG island methylator 
phenotype-positive gastric carcinoma. Am J Pathol 160(3): 787–794.

10.	Hino R,  Uozaki H,  Murakami N,  Ushiku T,  Shinozaki A,  et al. (2009) 
Activation of DNA methyltransferase 1 by EBV latent membrane 
protein 2A leads to promoter hypermethylation of PTEN gene in 
gastric carcinoma. Cancer Res 69(7): 2766–2774.  

11.	Namba-Fukuyo H,  Funata S,  Matsusaka K,  Fukuyo M,  Rahmutulla B 
(2016) TET2 functions as a resistance factor against DNA methylation 
acquisition during Epstein-Barr virus infection. Oncotarget 7(49): 
81512–81526.

12.	Bouvard V, Baan R, Straif K, Grosse Y, Secretan B, et al. (2009) A review 
of human carcinogens: part B— biological agents. Lancet Oncol 10(4): 
321–322. 

13.	Moss SF (2017) The clinical evidence linking Helicobacter pylori to 
gastric cancer. Cell MolGastroenterol Hepatol 3(2): 183–191.

14.	Shinozaki-Ushiku A, et al. (2012) Profiling of Virus-Encoded MicroRNAs 
in Epstein-Barr Virus-Associated Gastric Carcinoma and Their Roles in 
Gastric Carcinogenesis. Journal of Virology 89(10): 5581–5591.

15.	Hansford S,  Kaurah P,  Li-Chang H,  Woo M,  Senz J, et al. (2015) 
Hereditary diffuse gastric cancer syndrome: CDH1 18. mutations and 
beyond. JAMA Oncol 1(1): 23–32.

16.	 Chen JN, He D, Tang F, Shao CK (2012) Epstein-Barr virus-associated 
gastric carcinoma: a newly defined entity. J Clin Gastroenterol 46: 
262–271.

17.	Saju P, Murata-Kamiya N, Hayashi T, Senda Y, Nagase L, et al. (2016) 
Host SHP1 phosphatase antagonizes Helicobacter pylori CagA and can 
be downregulated by Epstein-Barr virus. Nat Microbiol 1: 16026.

18.	Singh S, Jha HC (2017) Status of Epstein-Barr Virus Coinfection with 
Helicobacter pylori in Gastric Cancer J Oncol 2017: 3456264.

19.	Murphy G, Pfeiffer R,  Camargo MC,  Rabkin CS, et al. (2009) Meta-
analysis Shows That Prevalence of Epstein-Barr Virus-Positive Gastric 
Cancer Differs Based on Sex and Anatomic Location. Gastroenterology 
137(3): 824–833.

20.	Adam J Bass, Vesteinn Thorsson, Ilya Shmulevich, Sheila M, Bernard B 
(2014) Reynolds, Michael Miller Brady Bernard et al. Comprehensive 
molecular characterization of gastric adenocarcinoma. Cancer Genome 
Atlas Research Network. Nature 513(7517): 202-229.

http://dx.doi.org/10.19080/CTOIJ.2019.14.555900
https://www.ncbi.nlm.nih.gov/pubmed/26181261
https://www.ncbi.nlm.nih.gov/pubmed/26181261
https://www.ncbi.nlm.nih.gov/pubmed/26742998
https://www.ncbi.nlm.nih.gov/pubmed/26742998
https://www.ncbi.nlm.nih.gov/pubmed/14320675
https://www.ncbi.nlm.nih.gov/pubmed/14320675
https://www.ncbi.nlm.nih.gov/pubmed/14320675
https://www.ncbi.nlm.nih.gov/pubmed/24889903
https://www.ncbi.nlm.nih.gov/pubmed/24889903
https://www.ncbi.nlm.nih.gov/pubmed/24889903
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25894828
https://www.ncbi.nlm.nih.gov/pubmed/25894828
https://www.ncbi.nlm.nih.gov/pubmed/25894828
https://www.ncbi.nlm.nih.gov/pubmed/24899228
https://www.ncbi.nlm.nih.gov/pubmed/24899228
https://www.ncbi.nlm.nih.gov/pubmed/24899228
https://www.ncbi.nlm.nih.gov/pubmed/24899228
https://www.ncbi.nlm.nih.gov/pubmed/12708478
https://www.ncbi.nlm.nih.gov/pubmed/12708478
https://www.ncbi.nlm.nih.gov/pubmed/12708478
https://www.ncbi.nlm.nih.gov/pubmed/11891177
https://www.ncbi.nlm.nih.gov/pubmed/11891177
https://www.ncbi.nlm.nih.gov/pubmed/11891177
https://www.ncbi.nlm.nih.gov/pubmed/11891177
https://www.ncbi.nlm.nih.gov/pubmed/19339266
https://www.ncbi.nlm.nih.gov/pubmed/19339266
https://www.ncbi.nlm.nih.gov/pubmed/19339266
https://www.ncbi.nlm.nih.gov/pubmed/19339266
https://www.ncbi.nlm.nih.gov/pubmed/27829228
https://www.ncbi.nlm.nih.gov/pubmed/27829228
https://www.ncbi.nlm.nih.gov/pubmed/27829228
https://www.ncbi.nlm.nih.gov/pubmed/27829228
https://www.ncbi.nlm.nih.gov/pubmed/19350698
https://www.ncbi.nlm.nih.gov/pubmed/19350698
https://www.ncbi.nlm.nih.gov/pubmed/19350698
https://www.ncbi.nlm.nih.gov/pubmed/28275685
https://www.ncbi.nlm.nih.gov/pubmed/28275685
https://www.ncbi.nlm.nih.gov/pubmed/25740983
https://www.ncbi.nlm.nih.gov/pubmed/25740983
https://www.ncbi.nlm.nih.gov/pubmed/25740983
https://www.ncbi.nlm.nih.gov/pubmed/26182300
https://www.ncbi.nlm.nih.gov/pubmed/26182300
https://www.ncbi.nlm.nih.gov/pubmed/26182300
https://www.ncbi.nlm.nih.gov/pubmed/22392024
https://www.ncbi.nlm.nih.gov/pubmed/22392024
https://www.ncbi.nlm.nih.gov/pubmed/22392024
https://www.ncbi.nlm.nih.gov/pubmed/27572445
https://www.ncbi.nlm.nih.gov/pubmed/27572445
https://www.ncbi.nlm.nih.gov/pubmed/27572445
https://www.ncbi.nlm.nih.gov/pubmed/28421114
https://www.ncbi.nlm.nih.gov/pubmed/28421114
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25079317
https://www.ncbi.nlm.nih.gov/pubmed/25079317


003

Cancer Therapy & Oncology International Journal 

How to cite this article: Brady Beltrán Gárate. New Perspectives of Epstein–Barr Virus-Associated Gastric Cancer. Canc Therapy & Oncol Int J. 2019; 
14(5): 555900. DOI: 10.19080/CTOIJ.2019.14.555900

21.	Camargo MC, Koriyama C, Matsuo K, Kim WH, Herrera-Goepfert R, et al. 
(2014) Case-case comparison of smoking and alcohol risk associations 
with Epstein-Barr virus-positive gastric cancer. Int J Cancer 134(4): 
948–953.

22.	Yamamoto N,  Tokunaga M,  Uemura Y,  Tanaka S,  Shirahama H,  et al. 
(1994) Epstein-Barr virus and gastric remnant cancer. Cancer 74(3): 
805–809. 

23.	Nishikawa J, Yanai H, Hirano A, Okamoto T, Nakamura H, et al. (2002) 
High prevalence of Epstein-Barr virus in gastric remnant carcinoma 
after Billroth-II reconstruction. Scand J Gastroenterol 37(7): 825–829.

24.	Song HJ, Srivastava A, Lee J, Kim YS, Kim KM, et al. (2010) Host 
inflammatory response predicts survival of patients with Epstein-Barr 
virus associated gastric carcinoma. Gastroenterol 139(1): 84-92. 

25.	van Beek J,  zur Hausen A,  Klein Kranenbarg E,  van de Velde 
CJ,  Middeldorp JM,  et al. EBV-positive gastric adenocarcinomas: a 
distinct clinicopathologic entity with a low frequency of lymph node 
involvement. J Clin Oncol 22(4): 664–670.

26.	Murphy G, Pfeiffer R,  Camargo MC,  Rabkin CS (2009) Meta-analysis 
Shows That Prevalence of Epstein-Barr Virus-Positive Gastric Cancer 
Differs Based on Sex and Anatomic Location. Gastroenterology. 137(3): 
824–833.

27.	Park JH, Kim EK, Kim YH, Kim JH, Bae YS, et al. (2016) Epstein-Barr 
virus positivity, not mismatch repair-deficiency, is a favorable risk 
factor for lymph node metastasis in submucosa-invasive early gastric 
cancer. Gastric Cancer 19(4): 1041–1051.

28.	Nakayama A, Abe H, Kunita A, Saito R, Kanda T, Yamashita H, et al. 
(2019) Viral loads correlate with upregulation of PD-L1 and worse 
patient prognosis in Epstein-Barr Virus-associated gastric carcinoma. 
PLoS One 14(1): e0211358

29.	Camargo MC, Kim WH, Chiaravalli AM, Kim KM, Corvalan AH, et al. 
(2014) Improved survival of gastric cancer with tumour Epstein-Barr 
virus positivity: an international pooled analysis. Gut 63(2): 236-243. 

30.	Liu X, Wang Y, Wang X, Sun Z, Li L, et al. (2013) Epigenetic silencing of 
WNT5A in Epstein-Barr virus-associated gastric carcinoma. Arch Virol 
158(1): 123–132.  

31.	Song HJ, Kim KM (2011) Pathology of Epstein-Barr Virus-Associated 
Gastric Carcinoma and Its Relationship to Prognosis.  Gut Liver 5(2): 
143–148.

32.	Song HJ, Srivastava A,  Lee J,  Kim YS,  Kim KM,  et al. (2010) Host 
Inflammatory Response Predicts Survival of Patients with Epstein-
Barr Virus-Associated Gastric Carcinoma.  Gastroenterology 139(1): 
84–92.

33.	Roh CK, Choi YY, Choi S, Seo WJ, Cho M, et al. (2019) Single Patient 
Classifier Assay, Microsatellite Instability, and Epstein-Barr Virus 
Status Predict Clinical Outcomes in Stage II/III Gastric Cancer: Results 
from CLASSIC Trial. Yonsei Med J 60(2): 132-139.

34.	Baek DW, Kang BW, Kim JG (2018) The Predictive Value of Epstein-
Barr Virus-Positivity in Patients Undergoing Gastrectomy Followed 
by Adjuvant Chemotherapy. Chonnam Med J 54(3): 173-177.

35.	 cKang YK, Boku N, Satoh T, Ryu MH, Chao Y, et al. (2017) Nivolumab in 
patients with advanced gastric or gastro-oesophageal junction cancer 
refractory to, or intolerant of, at least two previous chemotherapy 
regimens (ONO-4538-12, ATTRACTION-2): a randomised, double-
blind, placebo-controlled, phase 3 trial. Lancet 390(10111): 2461-
2471.

36.	Fashoyin-Aje L, Donoghue M, Chen HY, He K, Veeraraghavan J, et 
al. (2019) FDA approval summary: Pembrolizumab for recurrent 
locally advanced or metastatic gastric or gastroesophageal junction 
adenocarcinoma expressing PD-L1. Oncologist 24(1): 103-109.

37.	Naseem M, Barzi A, Brezden-Masley C, Puccini A, Berger MD, et al. 
(2018) Outlooks on Epstein-Barr virus associated gastric cancer. 
Cancer Treat Rev 66: 15-22. 

38.	Nishikawa J, Iizasa H, Yoshiyama H, Shimokuri K, Kobayashi Y, Sasaki 
S, et al. (2018) Clinical importance of Epstein-Barr virus associated 
gastric cancer. Cancers 10(6).

39.	Kang BW, Seo AN, Yoon S, Bae HI, Jeon SW, et al. (2016) Prognostic value 
of tumor-infiltrating lymphocytes in Epstein-Barr virus-associated 
gastric cancer. Ann Oncol 27(3): 494-501. 

40.	Seo AN, Kang BW, Kwon OK, Park KB, Lee SS, et al. (2017) Intratumoural 
PDL1 expression is associated with worse survival of patients with 
Epstein-Barr virus-associated gastric cancer. Brit J Cancer 117(12): 
1753-1760.

41.	Kim ST, Cristescu R, Bass AJ, Kim KM, Odegaard JI, et al. (2018) 
Comprehensive molecular characterization of clinical responses to 
PD-1 inhibition in metastatic gastric cancer. Nat Med 24(9): 1449-
1458.

42.	Diaz-Serrano A, Angulo B, Dominguez C, Pazo-Cid R, Salud A, et al. 
(2018) Genomic profiling of HER2-positive gastric cancer: PI3K/Akt/
mTOR pathway as predictor of outcomes in HER2- positive advanced 
gastric cancer treated with trastuzumab. Oncologist 23(9): 1092-1102.

43.	Fang WL, Huang KH, Lan YT, Lin CH, Chang SC, et al. (2016) Mutations 
in PI3K/AKT pathway genes and amplifications of PIK3CA are 
associated with patterns of recurrence in gastric cancers. Oncotarget 
7(5): 6201-6220. 

44.	Ito C, Nishizuka SS, Ishida K, Uesugi N, Sugai T, et al. (2017) Analysis 
of PIK3CA mutations and PI3K pathway proteins in advanced gastric 
cancer. J Surg Res 212: 195-204.

45.	Feinberg AP (2004) The epigenetics of cancer etiology. Semin Cancer 
Biol 14(6): 427-432. 

46.	Zhao JH, Liang QY, Cheung KF, Kang W, Lung RWM, et al. (2013) 
Genome-wide identification of Epstein-Barr virus-driven promoter 
methylation profiles of human genes in gastric cancer cells. Cancer 
119(2): 304-312. 

47.	Kaneda A, Matsusaka K, Aburatani H, Fukayama M (2012) Epstein-
Barr virus infection as an epigenetic driver of tumorigenesis. Cancer 
Res 72(14): 3445-3450. 

48.	Saito S, Murata T, Kanda T, Isomura H, Narita Y, et al. (2013) Epstein-
Barr virus deubiquitinase downregulates TRAF6-mediated NF-kappa 
B signaling during productive replication. J Virol 87(7): 4060-4070.

49.	Kang BW, Baek DW, Kang H, Baek JH, Kim JG (2019) Novel Therapeutic 
Approaches for Epstein-Barr Virus Associated Gastric Cancer. 
Anticancer Res 39(8): 4003-4010.

50.	Jung EJ, Lee YM, Lee BL, Chang MS, Kim WH (2007) Lytic induction and 
apoptosis of Epstein-Barr virus-associated gastric cancer cell line with 
epigenetic modifiers and ganciclovir. Cancer Lett 247(1): 77-83.

51.	Chang MS, Uozaki H, Chong JM, Ushiku T, Sakuma K, et al. (2006) 
CpG island methylation status in gastric carcinoma with and without 
infection of Epstein-Barr virus. Clin Cancer Res 12(10): 2995-3002.

52.	Kusano M, Toyota M, Suzuki H, Akino K, Aoki F, et al. (2006) Genetic, 
epigenetic, and clinicopathologic features of gastric carcinomas with 
the CpG island methylator phenotype and an association with Epstein-
Barr virus. Cancer 106(7): 1467-1479.

http://dx.doi.org/10.19080/CTOIJ.2019.14.555900
https://www.ncbi.nlm.nih.gov/pubmed/23904115
https://www.ncbi.nlm.nih.gov/pubmed/23904115
https://www.ncbi.nlm.nih.gov/pubmed/23904115
https://www.ncbi.nlm.nih.gov/pubmed/23904115
https://www.ncbi.nlm.nih.gov/pubmed/8039108
https://www.ncbi.nlm.nih.gov/pubmed/8039108
https://www.ncbi.nlm.nih.gov/pubmed/8039108
https://www.ncbi.nlm.nih.gov/pubmed/12190097
https://www.ncbi.nlm.nih.gov/pubmed/12190097
https://www.ncbi.nlm.nih.gov/pubmed/12190097
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/14966089
https://www.ncbi.nlm.nih.gov/pubmed/14966089
https://www.ncbi.nlm.nih.gov/pubmed/14966089
https://www.ncbi.nlm.nih.gov/pubmed/14966089
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/19445939
https://www.ncbi.nlm.nih.gov/pubmed/26573601
https://www.ncbi.nlm.nih.gov/pubmed/26573601
https://www.ncbi.nlm.nih.gov/pubmed/26573601
https://www.ncbi.nlm.nih.gov/pubmed/26573601
https://www.ncbi.nlm.nih.gov/pubmed/30695048
https://www.ncbi.nlm.nih.gov/pubmed/30695048
https://www.ncbi.nlm.nih.gov/pubmed/30695048
https://www.ncbi.nlm.nih.gov/pubmed/30695048
https://www.ncbi.nlm.nih.gov/pubmed/23580779
https://www.ncbi.nlm.nih.gov/pubmed/23580779
https://www.ncbi.nlm.nih.gov/pubmed/23580779
https://www.ncbi.nlm.nih.gov/pubmed/23001722
https://www.ncbi.nlm.nih.gov/pubmed/23001722
https://www.ncbi.nlm.nih.gov/pubmed/23001722
https://www.ncbi.nlm.nih.gov/pubmed/21814592
https://www.ncbi.nlm.nih.gov/pubmed/21814592
https://www.ncbi.nlm.nih.gov/pubmed/21814592
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/20398662
https://www.ncbi.nlm.nih.gov/pubmed/30666834
https://www.ncbi.nlm.nih.gov/pubmed/30666834
https://www.ncbi.nlm.nih.gov/pubmed/30666834
https://www.ncbi.nlm.nih.gov/pubmed/30666834
https://www.ncbi.nlm.nih.gov/pubmed/30288373
https://www.ncbi.nlm.nih.gov/pubmed/30288373
https://www.ncbi.nlm.nih.gov/pubmed/30288373
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/28993052
https://www.ncbi.nlm.nih.gov/pubmed/30120163
https://www.ncbi.nlm.nih.gov/pubmed/30120163
https://www.ncbi.nlm.nih.gov/pubmed/30120163
https://www.ncbi.nlm.nih.gov/pubmed/30120163
https://www.ncbi.nlm.nih.gov/pubmed/29631196
https://www.ncbi.nlm.nih.gov/pubmed/29631196
https://www.ncbi.nlm.nih.gov/pubmed/29631196
https://www.ncbi.nlm.nih.gov/pubmed/29843478
https://www.ncbi.nlm.nih.gov/pubmed/29843478
https://www.ncbi.nlm.nih.gov/pubmed/29843478
https://www.ncbi.nlm.nih.gov/pubmed/26673353
https://www.ncbi.nlm.nih.gov/pubmed/26673353
https://www.ncbi.nlm.nih.gov/pubmed/26673353
https://www.ncbi.nlm.nih.gov/pubmed/29073638
https://www.ncbi.nlm.nih.gov/pubmed/29073638
https://www.ncbi.nlm.nih.gov/pubmed/29073638
https://www.ncbi.nlm.nih.gov/pubmed/29073638
https://www.ncbi.nlm.nih.gov/pubmed/30013197
https://www.ncbi.nlm.nih.gov/pubmed/30013197
https://www.ncbi.nlm.nih.gov/pubmed/30013197
https://www.ncbi.nlm.nih.gov/pubmed/30013197
https://www.ncbi.nlm.nih.gov/pubmed/29700210
https://www.ncbi.nlm.nih.gov/pubmed/29700210
https://www.ncbi.nlm.nih.gov/pubmed/29700210
https://www.ncbi.nlm.nih.gov/pubmed/29700210
https://www.ncbi.nlm.nih.gov/pubmed/26701847
https://www.ncbi.nlm.nih.gov/pubmed/26701847
https://www.ncbi.nlm.nih.gov/pubmed/26701847
https://www.ncbi.nlm.nih.gov/pubmed/26701847
https://www.ncbi.nlm.nih.gov/pubmed/28550907
https://www.ncbi.nlm.nih.gov/pubmed/28550907
https://www.ncbi.nlm.nih.gov/pubmed/28550907
https://www.ncbi.nlm.nih.gov/pubmed/15489135
https://www.ncbi.nlm.nih.gov/pubmed/15489135
https://www.ncbi.nlm.nih.gov/pubmed/22833454
https://www.ncbi.nlm.nih.gov/pubmed/22833454
https://www.ncbi.nlm.nih.gov/pubmed/22833454
https://www.ncbi.nlm.nih.gov/pubmed/22833454
https://www.ncbi.nlm.nih.gov/pubmed/22761333
https://www.ncbi.nlm.nih.gov/pubmed/22761333
https://www.ncbi.nlm.nih.gov/pubmed/22761333
https://www.ncbi.nlm.nih.gov/pubmed/23365429
https://www.ncbi.nlm.nih.gov/pubmed/23365429
https://www.ncbi.nlm.nih.gov/pubmed/23365429
https://www.ncbi.nlm.nih.gov/pubmed/31366481
https://www.ncbi.nlm.nih.gov/pubmed/31366481
https://www.ncbi.nlm.nih.gov/pubmed/31366481
https://www.ncbi.nlm.nih.gov/pubmed/16647201
https://www.ncbi.nlm.nih.gov/pubmed/16647201
https://www.ncbi.nlm.nih.gov/pubmed/16647201
https://www.ncbi.nlm.nih.gov/pubmed/16707594
https://www.ncbi.nlm.nih.gov/pubmed/16707594
https://www.ncbi.nlm.nih.gov/pubmed/16707594
https://www.ncbi.nlm.nih.gov/pubmed/16518809
https://www.ncbi.nlm.nih.gov/pubmed/16518809
https://www.ncbi.nlm.nih.gov/pubmed/16518809
https://www.ncbi.nlm.nih.gov/pubmed/16518809


How to cite this article: Brady Beltrán Gárate. New Perspectives of Epstein–Barr Virus-Associated Gastric Cancer. Canc Therapy & Oncol Int J. 2019; 
14(5): 555900. DOI: 10.19080/CTOIJ.2019.14.555900004

Cancer Therapy & Oncology International Journal 

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

            Track the below URL for one-step submission 
 https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/CTOIJ.2019.14.555900

http://dx.doi.org/10.19080/CTOIJ.2019.14.555900
https://juniperpublishers.com/submit-manuscript.php
http://dx.doi.org/10.19080/CTOIJ.2019.14.555900

	New Perspectives of Epstein-Barr Virus-Associated Gastric Cancer
	Abstract 
	Introduction
	Pathogenesis
	Clinical Features
	Prognosis
	Treatment
	Conclusion
	References

