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Abstract 

Background: Breast cancer is the most common 
malignancy affecting females worldwide. The   association 
of Epstein-Barr virus  (EBV) with this cancer is  a long-
standing interest to this field. 
Aim: to investigate the presence of EBV in breast tumor 
tissue in relation to age. 
Patients and Methods: Paraffin-embedded tissue blocks 
from 45 female patients with breast tumors (ranged in age 
from 28 to 85 years) were retrieved. The cases were 
grouped into two categories: group (A): included 30 cases 
with breast carcinoma and group (B): included 15 cases 

with benign breast diseases as a control group .The 
expression of EBV protein was examined 
immunohistochemically.   
Results:         Twelve (40%) of the 30 breast cancer cases 
(group A) were reported as positive for EBV expression 
and significantly higher in  patients less than 40 years age 
(P= 0.026).  
Conclusion: the results of the current study might refer to 
the significance of  EBV expression in breast tissue of 
young patients with breast cancer. 
Key words: Age, Breast cancer, Epstein-Barr virus. 
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Introduction    

ounger women generally do not consider 
themselves to be at risk for breast cancer. 
However, breast cancer can strike at any age, and 

women of every age should be aware of their personal 
risk factors for breast cancer (1).  As the etiology and 
progression of breast cancer remains incompletely 
understood, novel routes of disease pathogenesis are 
important to consider. Viral pathogens have not been 
much explored, but recent interest has focused on 
EBV(2,3). Epstein-Barr virus, a ubiquitous herpesvirus, is 
a risk factor for developing Burkitt’s lymphoma, 
nasopharyngeal carcinoma, post-transplant 
lymphoproliferative disorder, a subset of Hodgkin 
lymphomas, and gastric carcinomas (4). In these cancers, 
for which epidemiologic and molecular virological data 
support a causal link, EBV DNA and one or more viral 
gene products have been detected in the majority of 
tumor cells (4). Recently, EBV was implicated as a 
possible contributor to a subset of breast carcinomas 
(2,3).The association of this  herpesvirus with breast 
cancer have had notably inconsistent results, marked by 
varying EBV presence (from 0% to 50% of tumors) (5). 
The aim of the present study was to determine if there is 
an expression of EBV protein in breast tumors and to see 
if it is related to the age and menopausal status of the 
patients   
Methods: 

Formalin-fixed, paraffin-embedded tissue blocks 
from 30 female patients with breast carcinomas, ranged 
in age from 28 to 85 years  and to whom either 
mastectomy or lumpectomy was done were  retrieved 
from the files of the Department of Pathology in Al-

Kadhymia Teaching Hospital and the Hospital of 
Specialized Surgeries, between the years 2003 to 2005. 
They included 22 invasive ductal carcinomas, 4 invasive 
lobular carcinomas, and 4 in situ carcinomas. Among the 
26 invasive carcinomas, 15 cases were classified as 
moderately differentiated and 11 cases as poorly 
differentiated carcinomas. The histopathological 
examination of the hematoxylin and eosin (H&E) slides 
prepared for each paraffin-embedded block were 
examined by histopathologist for histological typing, 
staging, and grading of the tumors. The study controls 
included 15 formalin-fixed, paraffin-embedded tissue 
blocks from patients with benign breast diseases, 6 cases 
with fibrocystic disease with epithelial hyperplasia and 9 
with fibroadenoma.  
Immunohistochemical Detection of 
Epstein-Barr Virus Protein (EBNA-2):     
         Fixed, paraffin embedded tumor tissues and control 
tissues were baked overnight then dipped in xyelene and 
ethanol (100%, 95% & 70%). After deparaffinization 
and rehydration, to recover tissue antigenicity, the  slides 
were immersed in a jar containing the Antigen Retrieval 
Solution  and placed in the autoclave, leaving the slides 
for 2 minutes under 121°C then the autoclave was 
turned off. The entire jar with slides was taken out of the 
autoclave and the slides were allowed to cool in the 
Antigen Retrieval Solution for 20 (±1) minutes at room 
temperature. The steps of immunostaining were followed 
as indicated in manufacturer protocol of The 
CHEMICON IHC Select® Immunophosphatase 
Secondary Detection System Cat.No.APR (CHEMICON 
INTERNATIONAL, U S A ) kit. Primary monoclonal 
antibody in 1/100 dilution (Chemicon  
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Discussion:  
       Findings about the EBV-breast cancer association 
have been variable, due in large part to technical 
laboratory difficulties in determining if EBV in breast 
tumors is in the breast cancer cells themselves, which 
would suggest that the virus impacts tumor development (2, 

6).One approach favored by many groups is to use 
immunohistochemistry for detection of the presence of 
EBV in tumor tissue. In the current study EBNA-2 was 
targeted for immunohistochemical localization of EBV, as 
this protein is considered to be a powerful transactivator of 
cellular and viral gene transcription (7) and EBV was 
detected in 40% of breast carcinoma cases. After 
reviewing the previous studies, we found that some 
showed consistently negative results. Those studies used 
immunohistochemistry or in situ hybridization (6, 8, 9). In 
contrast, most studies showing greater than 32% positivity 
for EBV  (2, 3,10,11,12). These contradictions reflect the 
different assays used, their different sensitivities, and 
different definitions of ‘‘EBV positive’’( 6). 
        According to the current study, no statistically 
significant association was   observed between EBV 
expression and histopathological criteria which is in 
agreement with other studies (12,13). The proportion of EBV 
positive cases was statistically significantly higher in 
younger age patients with breast cancer, however, our 
sample size is small and the results cannot be generalized 
to normal population. On reviewing previous studies we 
found two studies on association of EBV with  the risk of 
breast cancer in young women  (14,15), their  results were 
explained on immunological bases as immune response to 
EBV as a result of recent infection which would be 
consistent with the hypothesis that late  exposure to EBV  
appears to be characterized by the production of 
proinflammatory cytokines  and These proinflammatory 
cytokines, in particular, tumor necrosis factor-alfa  and 
interleukin-6, stimulate aromatase function that is 
associated with increase in breast cancer risk (15,16). In 
conclusion, our data continue to support the presence of  
EBV in breast cancer tissue in addition to its  significant 
association with young age groups. 
 
References    
1- Horner MJ, Ries LAG, Krapcho M, et al. (eds). 

Breast Cancer Rates by Age. SEER Cancer Statistics 
Review, 1975–2006. National Cancer Institute. 
Bethesda, MD, posted to the SEER Web site, 2009.  

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

3- Perkins RS, Sahm K, Marando C. et al. Analysis of 
Epstein-Barr virus reservoirs in paired blood and 
breast cancer primary biopsy specimens by real time 
PCR. Breast Cancer Research 2006;8(6):10-15.              

4- Crawford DH. Biology and disease associations of 
Epstein-Barr virus. Philos Trans R Soc Lond B Biol 
Sci.2001;356:461–73. 

5- Glaser SL, Hsu JL, Gulley ML.Epstein-Barr virus and 
breast cancer: state of the evidence for viral 
carcinogenesis. Cancer Epidemiol Biomarkers Prev. 
2004;13(5):688-97 

6- Jacqueline G. Perrigoue,1 Johan A et al. Lack of 
Association between EBV and Breast Carcinoma. 
Cancer Epidemiol Biomarkers Prev 2005;14(4):809-
14.  

7- Wang Y, Luo B, Yan L, Huang B, Zhao p.  
Relationship between Epstein-Barr virus-encoded 
proteins with cell proliferation, apoptosis, and 
apoptosis-related proteins in gastric carcinoma World 
J Gastroenterol 2005;11(21):3234-39. 

8- Glaser SL, Ambinder RF, DiGiuseppe JA, Horn-Ross 
PL, Hsu JL: Absence of Epstein-Barr virus EBER-1 
transcripts in an epidemiologically diverse group of 
breast cancers. Int J Cancer 1998;75:555-8.  

9- Chu PG, Chang KL, Chen YY, Chen WG, Weiss LM. 
No significant association of Epstein-Barr virus 
infection with invasive breast carcinoma. Am J Pathol 
2001; 159:571-78.  

10- Fina F, Romain S, Ouafik L, et al. Frequency and 
genome load of Epstein-Barr virus in 509 breast 
cancers from different geographical areas. Br J 
Cancer 2001; 84:783-90. 

11- Xue SA, Lampert IA, Haldane JS, Bridger JE, Griffin 
BE: Epstein-Barr virus gene expression in human 
breast cancer: protagonist or passenger? Br J Cancer 
2003; 89:113-9.  

12- Bonnet M, Guinebretiere JM, Kremmer E, Grunewald 
V, Benhamou E, Contesso G, Joab  I: Detection of 
Epstein-Barr virus in invasive breast cancers. J Natl 
Cancer Inst 1999; 91:1376-81.  

13- Preciado MV, Chabay PA, de Mateo EN, et al. 
Epstein-Barr virus in breast carcinoma in argentina. 
Arch Pathol Lab Med.2005;129:377-81.  

14- Richardson AK,  Cox B,  McCredie MR, et al 
Cytomegalovirus, Epstein–Barr virus and risk of 
breast cancer before age 40 years: a case–control 
study. J Cancer. 2004; 90(11): 2149–52.  

15- Yasui Y, John D. Potter JD,  et al. Breast Cancer Risk 
and “Delayed” Primary Epstein-Barr Virus Infection. 
Cancer Epidemiology, Biomarkers & Prevention. 
2001; 10: 9–16.  

16- Wright-Browne V,  Schnee A M, Jenkins M A, et al. 
Serum cytokine levels in infectious mononucleosis at 
diagnosis and convalescence. Leuk. Lymphoma. 
1998; 30: 583–9.   



83 
 

 
                                               

  
Ban Jamal Hanna, (MBChB,MSc)* ; Manal Adnan Habib (MBChB,MSc,PhD)^; Huda Al-Mosawi  

(MBChB,FSICMS/FM)** 

* Al-Nahrain  Medical College 
^ Baghdad College of Medicine 
** Al-Kindy College of Medicine 

 


