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Introduction 
 

Breast cancer is the most common cancer 

among females in Egypt, accounting for 

37.7% of their total with 12,621 new cases in 

2008. It is the leading cause of cancer-related 

deaths [1, 2]. 

 

Breast cancer carcinogenesis has been 

associated with the various risk factors 

including genetic predisposition, family 

history of breast cancer, dense breast tissue, 

lifestyle, hormonal contraception and 

treatment after menopause, and obesity.  

 

These factors do not explain more than fifty 

percent of breast cancer cases [3, 4, 5, 6, 7]. 

Human Herpes virus 8 (HHV-8) is one of the  

 

 

 

 
 

recognized cancer-causing viruses in humans 

[8]. In 2010, HHV-8 was identified as a group 

1 carcinogen by the International Agency for 

Research on Cancer (IARC) due to its specific 

public health threat related to its oncogenic 

potential [9]. 

 

Several factors make HHV-8 a reasonable 

candidate for breast cancer [9], HHV-8 can 

infect and replicate in epithelial cells [10, 11], 

HHV-8 encodes viral interleukin 6 (vIL-6); 

Elevated expression of interleukin 6 was 

found to correlate with progression and 

metastasis of breast carcinoma [12, 13, 14], 

and HHV-8 was detected in breast cancer 

tissue by some investigators [15, 16].  
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In several published studies, viruses have been implicated in the pathogenesis of breast 

cancers. Human Herpes virus 8 (HHV-8) has recently emerged as causal factors of human 

breast cancers. This study aims to assess the prevalence of HHV-8 DNA in women with 

breast cancer. HHV-8 DNA was detected using Real-Time PCR in EDTA-treated whole 

blood samples obtained from 45 breast cancer patients in Suez Canal University Hospital. 

HHV-8 DNA was detected in 13(28.8%) patients. The prevalence of HHV-8 increased 

with increasing tumor grade (0% for grade I, 50% and 100% for grades II and III, 

respectively). The prevalence of HHV-8 DNA was higher (12 out of 12; 100%) in patients 

with lymph node (LN) metastasis compared lymph node-negative patients (1 out of 33; 3 

%). The prevalence of HHV-8 infection increased significantly with increasing tumor 

grade and LN metastasis suggesting that HHV-8 may be a contributing factor to breast 

cancer progression and metastasis. 
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The main objectives of this study includes to 

assessment of HHV-8 DNA prevalence in 

women with breast cancer  

 

Study design 
 

This study was carried out on 45 female 

patients with breast cancer attending the 

oncology outpatient clinic of Suez Canal 

University Hospital in the period from May 

2015 to February 2017 according to the 

principles of the Declaration of Helsinki, 

2001. Their age ranged from 50–60 years 

with mean ± SD 56.33±3.23 years.  

 

All patients had invasive ductal carcinoma 

classified into: 25 cases (55.5%) were grade I, 

14 (31.1%) were grade II, and 6 (13.3%) were 

grade III. 12 (26.6%) patients had lymph node 

metastasis. Written informed consent was 

obtained from all participants enrolled in this 

study. 

 

Samples 

 

Five ml of venous blood samples were drawn 

under complete aseptic technique from all 

patients and collected into EDTA-treated 

tubes and were stored at -20ºC till the time of 

assay. 

 

DNA extraction 

 

DNA was extracted from EDTA-treated 

whole blood using QIAamp MinElute 

Virus kits according to manufacturer’s 

instructions. 

 

DNA amplification 

 

Viral DNA was detected by Real Time PCR. 

Syber green method on 50 μl of 2× 

Qiuantitect SYBR Green Master mix PCR kit 

(Qiagene, Germany), 1 μl following primers 

(3′AGCCGAAAGGATTCCACCAT 5′) and 

(3′TTCGTGTTGTCTACGTCCAG5′), 0.5 μl 

nuclease free water and 2.5 μl DNA according 

to the manufacturer’s instructions. The test 

was performed in 40 cycles, initiated by one 

cycle at 95 °C for 5 min for activating the Taq 

DNA polymerase followed by 95 °C, 10 s; 60 

°C, 30 s and melting curve analysis proceeded 

by default parameter in Rotor-Gene 

instrument software. Statistical analyses were 

carried out using a program of Minitab 17. P-

value <0.05 was considered significant. 
 

Results and Discussion 

 

The mean age of the HHV-8 positive group 

and HHV-8 negative group was 55.85 and 

56.53 years respectively (Table 1). This 

difference was statistically insignificant. 

 

Real-time PCR revealed that 13 out of 45 

(28.8%) blood samples of breast cancer cases 

were positive for HHV-8 DNA (Table 2 and 

Figure 1). Clinical and pathological 

characterization of patients regarding HHV-8 

prevalence is described in Table 3.  

 

The results showed significant differences in 

the HHV-8 prevalence in breast cancer 

patients regarding the grade of tumor and 

lymph node status (P<0.05). The prevalence 

of HHV-8 DNA in breast cancer patients was 

higher (6 out of 6; 100%) in patients with 

tumor cancer grade III compared with HHV-

8DNA positivity in patients with tumor grade 

II (7 out of 14; 50 %) and in patients with 

tumor grade I (HHV-8 DNA was absent). The 

proportion of HHV-8 positive samples 

increased significantly with increasing tumor 

grade, from 0% for grade I, to 50% and 100% 

for grades II and III, respectively (Figures 2 

and 3). 

 

The results showed that HHV-8 DNA 

positivity in breast cancer patients was higher 

(12 out of 12; 100%) in patients with lymph 

node metastasis compared with lymph node-

negative patients (1 out of 33; 3 %) (Figure 

4). In the present study HHV-8 DNA was 

detected in 28.8% of breast cancer patients. 
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These results are in agreement with findings 

from previous studies, which detected the 

presence of HHV-8 in breast cancer patients. 

The prevalence of antibodies against HHV-8 

was 53 percent among 58 patients with breast 

cancer using ELISA [17]. HHV-8 was 

detected in 28 samples out of 62 tissue 

biopsies (45.2%) of breast cancer patients 

using PCR and Southern hybridization. HHV-

8 was the most significantly associated virus 

with breast cancer [15]. 

 

HHV-8 DNA was detected in five women 

among 135 women diagnosed with breast 

cancer using PCR. The frequency of HHV-8 

DNA was significantly higher in 

inflammatory breast cancer (1.1 %) than non-

inflammatory breast cancer (9.1 %) tissues 

[16].  

 

The variation of HHV-8 prevalence in breast 

cancer patients in different studies reflects 

different HHV-8 prevalence between different 

geographic regions and sub-populations [18] 

and differences in the sample site or the 

methodologies used for detecting the virus.  

 

The present study showed a significant 

difference between HHV-8 positive and 

negative breast cancer groups regarding the 

grade of tumor and lymph node status but no 

significant difference was noticed between 

HHV-8 positive and negative breast cancer 

groups regarding age. 

 

 

Fig.1 HHV-8 prevalence in breast cancer patients 
 

  
 

Fig.2 Showing correlation between tumor grade and HHV-8 prevalence 
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Fig.3 Prevalence of HHV-8 among breast cancer patients regarding to tumor grade 

 

  
Fig.4 Prevalence of HHV-8 among breast cancer patients regarding to lymph node metastasis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table.1 Comparison of age mean in HHV-8 positive and negative breast cancer groups 

 

 

Table.2 Prevalence of human herpes virus (HHV-8) among breast cancer patients 

 

Total HHV-8 Negative Positive HHV-8 PCR results 

45 32 (71.1%) 13 (28.8%) Breast Cancer 

T test 

P value 

maxi mini Stand. 

deviation 

Mean 

years 

N Groups 

0.524 60 50 3.18 55.85 13 HHV-8 positive 

60 50 3.28 56.53 32 HHV-8 negative 

 

100% 

3% 
0% 

97% 

0%

20%

40%

60%

80%

100%

120%

LN metastasis No metastasis

HHV-8 +VE

HHV-8 -VE
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Table.3 Comparison of clinicopathological features among HHV-8 positive and negative breast 

cancer patients 

 

 

In the present study, the proportion of HHV-8 

prevalence increased significantly with 

increasing tumor grade, from 0% for grade I, 

to 50% and 100% for grades II and III, 

respectively.  

 

Furthermore, it was found that HHV-8 

prevalence was significantly associated with 

lymph node metastasis, where HHV-8 DNA 

was detected in all patients with lymph node 

metastasis (12/12), while HHV-8 DNA was 

detected in only one among 33 Lymph node-

negative patients.  

 

From these results, HHV-8 may play a role in 

breast cancer carcinogenesis but it seems 

unlikely to have an etiological role in the 

genesis of breast cancer as HHV-8 is only 

detected in some breast cancer patients. The 

virus might contribute to tumor progression 

and metastasis of the disease. HHV-8 may 

alter the behavior of already transformed cells 

so that they acquire a more aggressive 

manner. 

 

HHV-8 encodes a viral homolog of 

interleukin 6. Interleukin 6 induces increased 

motility, cell-cell and cell-substrate dyshesion 

and epithelial-to-mesenchymal transformation 

in breast cancer cells [19]. During the process 

of epithelial-mesenchymal transition (EMT), 

epithelial cancer cells acquire molecular 

alternations that cause loss of epithelial 

features and gain of mesenchymal phenotype. 

This transformation enhances cancer cell 

migration, invasion, and metastasis [20, 21]. 

 

Elevated IL-6 levels was found to correlate 

with advanced breast tumor stage, tumor 

progression, metastasis and increased number 

of metastatic sites in breast cancer patients 

[12, 13, 14]. Moreover, HHV-8 is linked to a 

number of malignancies thought to be driven 

by interleukin-6 (IL-6). Thus, viral IL-6 is 

involved in HHV-8 carcinogenesis [22, 23, 

24]. This may explain the increasing HHV-8 

prevalence in advanced breast tumor grade 

and breast cancer patients with LN metastasis 

as found in this study.  

 

The studies concerning HHV-8 in breast 

cancer are few, while there are several studies 

for breast cancer and Epstein-Barr virus 

(EBV), a γ herpes virus closely 

related to HHV8 [25]. These studies make 

EBV a potential contributor to the breast 

cancer. Consequently, this makes HHV-8 a 

putative contributor to breast cancer, 

especially both viruses can infect epithelial 

cells and B cells and cause malignancies such 

as lymphoma and are members of the same 

subfamily γ herpes virus. 

 

Human herpes virus 8 (HHV-8) is associated 

with B cell and endothelial tumors. But 

recently HHV-8 has been detected in prostate 

epithelial cells and was implicated in prostate 

cancer in several studies [26, 27]. HHV-8 was 

P value HHV- 8 

negative 

HHV- 8 

positive 

Total  Variables 

      

0.001 25(100%) 0 (0%) 25 I Grade of tumor 

7 (50%) 7 (50%) 14 II 

0(0%) 6 (100%)  6 III 

0.001 0(0%) 12(100%)  12 Yes LN metastasis 

32(97%) 1(3%) 33 No 
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found to cause epithelial cell transformation 

and to promote epithelial cell growth in 

prostate cancer [28]. Therefore, HHV-8 may 

be able to infect epithelial mammary cells and 

may cause mammary cells transformation. 

HHV-8 has been indeed detected in breast 

cancer tissue by some investigators [15, 16]. 

 

HHV-8 is known to have oncogenic potential 

and possess various possible mechanisms for 

immortalizing and transforming mammary 

cells. HHV-8 can inhibit cell apoptosis and 

induce cell proliferation, cell survival, and 

tumor angiogenesis, modulate immune 

surveillance and can overlap with cellular 

signaling pathways those already implicated 

in breast cancer. For example, HHV-8 

activates the Jak/STAT3 pathway believed to 

implicated in breast cancers [29]. In addition, 

its viral genome contains several genes that 

are homologous to proto-oncogenes, cellular 

genes capable of inducing malignant tumors 

[30]. These factors make HHV-8 a reasonable 

candidate for breast cancer deserves to be 

studied. If proven, this finding would lead to 

better diagnosis, prevention, and treatment of 

the breast cancers. 

 

In conclusion, this study demonstrated the 

presence of HHV-8 DNA in considerable 

breast cancer patients in Ismailia suggesting 

that HHV-8 might have a role in the 

pathogenesis of breast cancer. The prevalence 

of HHV-8 increased significantly with 

increasing tumor grade and LN metastasis. 

These results imply that HHV-8 may be a 

contributing factor to breast cancer 

progression and metastasis. 
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