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Dear Editor-in-Chief 
 
Breast cancer is the most frequent malignancy in 
women worldwide. It is ranked first among ma-
lignancies of women in Iran and accounts for 
24.6% of cases of cancer in Iranian women (1).  
The Epstein–Barr virus (EBV) is a ubiquitous 
herpes virus. Infections with EBV usually occur 
in early childhood, with most EBV infections 
being subclinical (1, 2). In healthy carriers, EBV 
remains in memory B cells without any serious 
consequences. However, in some carriers EBV is 
associated with a number of malignancies, includ-
ing Burkitt’s lymphoma, non-Burkitt’s lympho-
ma, nasopharyngeal carcinoma, etc. (3). 
The aim of this study was to investigate the EBV 
EBER gene in 80 paraffin-embedded malignant 
breast cancer tissue samples and 80 samples with 
benign breast lesions. Deparaffinization and 
DNA extraction was performed using protocol 
mentioned in previous study (2). The EBER re-
gion of the EBV genome was used as the primer 
for the detection of EBV in all samples by PCR 
(4).  
EBER-1 and EBER-2 are small non-coding 
RNAs. They have a high expression in the three 
forms of latency in EBV-infected cells. Their 
possible effects in carcinogenesis include up 
regulation of interleukin-10 and insulin-like 
growth factor (IGF-1) production and inhibition 

of IFN- mediated apoptosis (5). 

The role of the viruses in breast cancer is contro-
versial. Studies, of association and presence of 
EBV in breast cancer, have had inconsistent re-
sults: varying from 0% to 50% positive in breast 
cancer specimens from different studies (3, 6). 
Labrecque et al were the first to report the asso-
ciation of EBV and human breast cancer. They 
have detected BamH1W major EBV in 21% of 
91breast cancer samples using PCR (7). Some 
studies reported the presence of the virus in hu-
man breast cancer (8, 9). However, another study 
reported the absence of EBV in breast cancer 
(10).  
In our study, EBER gene of EBV was detected 
in 11.2% (nine out of 80) of breast cancer tissues 
and none in the non-cancerous tissues (Fig. 1).  
 

 
 

Fig. 1: Agarose gel electrophoresis EBV – DNA.  1–4, 5-7; 
positive breast cancer samples, DNA Ladder; Molecular 

weight: Gene Ruler TM 100-bp; Positive control: B95 cell 
line, negative control 
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The highest frequency of EBV – EBER in breast 
cancer samples was observed in IDCII (Invasive 
Ductal Carcinoma II) (10.9%) and in ≤ 50 age 
group (13.2%) (Tables 1, 2). This finding suggest 

that these patients are infected with EBV at an 
early age, that the virus remains in their bodies, 
and that it may have contributed to cancer pro-
gression.

 
Table 1: Age group and histopathological characteristics in breast cancer cases (n= 80) and control groups (n=80) 

 
Variable Case% Control% 

Age group(yr)   
≤ 50 66.3 82.5 
50< 33.7 17.5 
 
 
 

Histopathological characteristics 

  
IDCI a (3.8) 
IDCII (57.5) 
IDCIII (7.5) 
ILCIb (2.5) 
ILCII (7.5) 

Phyllodes tumor (0.6) 
Metastatic tumor (0.6) 
Mucinous carcinoma (0.6) 
Invasive carcinoma (3.1) 
 Fibrocystic (71.3) 

Fibroadenoma (15) 
Lipoma (3.8) 
Fat necrosis ( 1.3) 
Epidermal cystic (3.8) 
Lymph node (3.8) 
Ruptured epidermal cyst-

ic (1.3) 
a: Invasive Ductal Carcinoma, b:Invasive Lobular Carcinoma 
b:Invasive lobular carcinoma 

 
Table 2: Frequency of EBV between histopathological characteristics and age group in cases with breast cancer 

 
Variable EBV- EBER 

Positive 
No,% 

EBV- EBER 
Negative 

No,% 

Total 

Age group(yr)    

≤ 50 7(13.2) 
 

46(86.8) 
 

53(100) 

50< 2(7.4) 25(92.6%) 27(100) 
Total 9(11.2) 71(88.8) 80(100) 
 
 
 
Histopathological 

characteristics 

   
IDCI         0(0.0) 11(100) 11(100) 

IDCII       5 (6.25) 41(89.1) 46(100) 
IDCIII      1(1.25) 5(83.3) 6(100) 
ILCI       1(1.25) 1(50) 2(100) 
ILCII        2(2.5) 4(66.7) 6(100) 

Phyllodes tumor    0(0.0) 1(100) 1(100) 
Metastatic tumor   0(0.0) 1(100) 1(100) 

Mucinous carcinoma  0 (0.0) 1(100) 1(100) 
Invasive carcinoma   0(0.0) 5(100) 5(100) 

Total 9(11.25) 71(88.8) 80(100) 

 
Our results showed a potential role of EBV in-
fection in breast cancer. However the controver-
sy remains. Additionally, the exact mechanism of 

the potential role of EBV in breast cancer is yet 
to be elucidated. 
 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 50, No.2, Feb 2021, pp.425-427  

427                                                                                                        Available at:    http://ijph.tums.ac.ir 

Conflict of interest 
 
The authors declare that there is no conflict of 
interests. 
    

References 
 

1. Jazayeri SB, Saadat S, Ramezani R, Kaviani A 
(2015). Incidence of primary breast cancer in 
Iran: Ten-year national cancer registry data 
report. Cancer Epidemiol, 39(4):519-27. 

2. Oskouee MA, Shahmahmoodi S, Jalilvand S, et 
al (2014). No evidence of mammary tumor 
virus env gene-like sequences among Iranian 
women with breast cancer. Intervirology, 
57(6):353-6. 

3. Mozaffari HR, Ramezani M, Janbakhsh A, 
Sadeghi M (2017). Malignant salivary gland 
tumors and Epstein-Barr virus (EBV) 
infection: a systematic review and meta-
analysis. Asian Pac J Cancer Prev, 18(5): 1201–
1206. 

4. Kadivar M, Monabati A, Joulaee A, Hosseini N 
(2011). Epstein-Barr virus and breast cancer: 
lack of evidence for an association in Iranian 
women. Pathol Oncol Res, 17(3):489-92. 

5. Lao TD, Nguyen DH, Nguyen TM, Le TAH 
(2017). Molecular Screening for Epstein-Barr 
virus (EBV): Detection of Genomic EBNA-
1, EBNA-2, LMP-1, LMP-2Among 
Vietnamese Patients with Nasopharyngeal 
Brush Samples. Asian Pac J Cancer Prev, 
18(6):1675-1679. 

6. Morales-Sanchez A, Fuentes-Panana E (2014). 
Human viruses and cancer. Viruses, 6(10): 
4047–4079.   

7. Labrecque LG, Barnes DM, Fentiman IS, 
Griffin BE (1995). Epstein-Barr virus in 
epithelial cell tumors: a breast cancer study. 
Cancer Res, 55:39-45. 

8. Arbach H, Viglasky V, Lefeu F, et al (2006). 
Epstein-Barr virus (EBV) genome and 
expression in breast cancer tissue: effect of 
EBV infection of breast cancer cells on 
resistance to paclitaxel (Taxol). J Virol, 
80(2):845-53. 

9. Joshi D, Quadri M, Gangane N, Joshi R, 
Gangane N (2009). Association of Epstein 
Barr virus infection (EBV) with breast cancer 
in rural Indian women. PloS One, 4(12):e8180. 

10. Fadavi P, Rostamian M, Arashkia A, et al (2013). 
Epstein-barr virus may not be associated with 
breast cancer in Iranian patients. Oncol 
Discover, 1(3):1-3. 

 

 
 

 

http://ijph.tums.ac.ir/

