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 Prostate cancer (PCa) is the cancer that registers the highest incidence and 

mortality rate in men. Epidemiological studies indicate the existence of an 

association between high exposure to Sexually transmitted diseases (STDs) 

and an increased risk of prostate cancer. Cytomegalovirus (CMV) is a 

member of the sexually transmitted herpesviridae family. Studies carried 

out on prostate biopsies revealed the presence of the virus on pre-neoplastic 

and neoplastic tissues. Thus, and given that the virus is transmissible 

through all body fluids including saliva and breast milk, our study aims to 

detect CMV in the blood of subjects with prostate cancer looking for a 

possible association between the infection and the risk of prostate cancer. 

Blood samples were collected from a population of 45 people with prostate 

cancer, viral DNA testing was performed using conventional PCR. We 

were unable to detect CMV DNA in the blood samples studied. Based on 

these results, a first suggestion to be made is the non-implication of CMV 

in prostate cancer. But, considering that the results of previous studies are 

controversial between detection and and non-detection of the virus, it would 

be opportune to increase the sample size and to consider other parameters 

related to the therapy administrated for a possible correlation between the 

anti-cancer protocol that can cause both immunosuppression and the 

reactivation of CMV of its latency. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Prostate cancer remains a serious public health problem, reflected by the alarming statistics it records, in 

particular its prevalence on a global scale. Actually, it is the most diagnosed cancer among men in 12 regions 

of the world, and it is the second cause of death after lung cancer in 5 regions [1]. In 2020, the number of 

diagnostic cases worldwide reached 1,414,249 [2]. 

 

Indeed, despite therapeutic advances and the emergence of new targeted therapies through the development 
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of personalized medicine. Reaching the metastatic stage is frequently observed leading to a high rate of death 

cases, which reached 375,000 cases in 2020 [2]. 

 

A good knowledge of the risk factors associated with this cancer will help to better elucidate and understand 

the mechanisms of carcinogens and metastasis. Several studies have proposed a causal link between prostate 

carcinogenesis and chronic inflammation of the prostate, which could be induced by environmental factors 

and also by infectious agents, in particular those causing sexually transmitted infections [3], [4]. Although 

the mechanisms elucidating the association of infections and inflammation have not been clearly established 

[5] but several studies have revealed the presence of infectious agents in the prostate, in particular oncogenic 

viruses such as HPV, BKV polyomavirus, and herpesviruses. Several viruses of the herpesvirus family have 

been suspected to be involved in carcinogenesis, this is the case of Epstein Barr virus and human herpesvirus-

8 [6]. Cytomegalovirus (CMV), or human herpes virus-5, belonging to the beta-herpesvirinae subfamily, is a 

very widespread virus whose infection can affect between 50% and 100% of the population [7], [8].  This 

virus, known for its latency period like other viruses of the herpesvirus family, can spread via various 

biological fluids (saliva, blood, urine, vaginal secretions and breast milk), also, several organs may be prone 

to infection but the preferred site is thought to be the salivary glands [9]. 

 

Several studies on different tumor locations have reported the detection of CMV in various human epithelial 

tumors such as brain, breast, colon, cutaneous tumors, prostate and ovarian [10- 15]. For PCa, the experiment 

performed by Roman et al on a cell culture model demonstrated that CMV acts on the invasive properties of 

infected PC3 cells [16]. Also, an involvement of the virus in the prostate inflammation has been reported [17]. 

CMV has also been detected in neoplastic and preneoplastic lesions [18], [19]. 

 

In order to study the involvement of CMV in PCa, we conducted this study aimed at searching for the virus 

in the blood of a population target, to assess the risk between infection and prostate cancer. 

 

2. Material and method 

 

2.1 Patient population and sampling 

The sampling for this study corresponds to blood samples taken at the Urology Department, Military Hospital 

teaching Mohammed V, Rabat, Morocco, from a population of 44 subjects who had been diagnosed with 

prostate cancer. Informed consent was obtained from all participating patients and the study was carried out 

with the approval of the Ethical Review Committee of the Ethics Committee of Biomedical Research 

Committee in Morocco (No. 3/2018/April 30/2018). The clinicopathological data of the patients are available, 

some of which are summarized below (table 1): 

 

Table 1: the clinicopathological data of patients 

 Age PSA Gleason score 

< 60 > 60 <10 >10 et <20 >20 <6 7 >7 

Case 

number 

6 38 13 17 14 13 14 17 

 

2.2 DNA extraction from blood sample 

Peripheral blood samples were collected in EDTA containing tubes and stored at -20C. Samples were de-

frosted once. Genomic DNA was extracted from a volume approximately 200 μl using the Blood Kit Roche 

Applied System. For a concentration assay and verification of the purity of the DNA, we measured the 

absorbance at 260/280 nm using the NanoDrop spectrophotometer 2000 (Thermo Scientific). DNA extracted 
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from whole blood is then stored at -20C until use. 

 

2.3 Viral DNA amplification and detection 

In order to assess the DNA quality and integrity of our samples, the samples were tested through β-globin 

gene amplification using. The sequence of the primers used 5'-CAACTTCATCCACGTTCACC-3' (PC03) 

and 5'-GAAGAGCCAAGGACAGGTAC-3' lGH20/PCO4 [20]. Only samples positive for amplification 

were retained in the experiment. The amplification protocol adopted for β-globin begins with denaturation 

for 10 min at 94°C, 35 cycles of denaturation at 94°C for 45 s, hybridization at 54°C for 45 s, extension at 

72°C for 1 min, at the end an extension at 72°C for 10 min. 

 

The samples selected from this step were subjected to a chain polymerization reaction, and the search for 

CMV was carried out by targeting a fragment of the sequence encoding the open reading frames for pp65 

(UL83) using the primer sequences previously described (21). The sequence of the primers used for this gene 

is 5'-TCGCGCCCGAAGAGG-3' for the forward and 5'-CGGCCGGATTGTGGATT-3' for the reverse.  The 

amplification program consisted of 10 min at 94°C, then 35 cycle of denaturation at 94°C for 1 min, 

hybridization at 61°C for 1 min, extension at 72°C for 1 min and a final extension at 72°C for 10 min. The 

verification of the amplification product, which is the pp56 size 57bp gene, is ensured through electrophoresis 

at 70V on a 1.5% concentrated agarose gel (DNA SUB CELTM, Bio-RAD, Italy) and visualization of the 

after addition of the ethidium bromide. 

 

3. Results 

Our work covered a population of subjects diagnosed with prostate cancer during the period between February 

2020 and June 2021. Given the clinicopathologic data, the majority of patients, 86%, are aged 60 and over. 

PSA values are variable but 38% of subjects have values between 10 and ng/ml 20ng/ml. As for the Gleason 

score, 38% of the population had a score greater than 7. In fact, for the stage of the disease, 38% of patients 

have prostate cancer classified as T1c and T2a corresponding to a localized low-risk cancer, 16% of subjects 

have a T2B tumor stage, meaning that more than half of one lobe is affected but without the other being 

affected (intermediate progressive risk according to Amico). 29% of patients are at the T2C stage, meaning 

both lobes are affected. 3 patients had stage T3 reflecting extension of the cancer beyond the capsule, while 

4 had stage T4 synonymous with dissemination of the cancer to structures other than the seminal vesicles. 

 

In our study aiming at the detection by PCR of CMV in the blood of subjects with PCa with a view to a 

possible reconciliation with the above data, however, all the results of the amplification were negative, and 

the virus wasn’t detected in the studied population. 

 

4. Discussion 

Oncogenic viruses whose involvement in the cancerization process have been well established are mainly: 

human papillomavirus (HPV), hepatitis B and C viruses (HBV, HCV), human T-lymphotropic virus-1 

(HTLV- 1), Epstein–Barr virus (EBV), Kaposi sarcoma human virus (KSHV), and Merkel cell polyomavirus 

(MCPyV) [22]. Although CMV is not yet classified as an oncogenic virus, but its involvement has been 

suspected, given its detection in several cancers [10- 15]. Also, the analysis of the functioning of the 

expression products of the viral genes of CMV, showed that the products of the genes, particularly those 

expressed early-early during the viral cycle, are involved in carcinogenesis [23]. In PCa, studies have detected 

the HCMV in preneoplastic and neoplastic lesions of PCa [18], [19]. Based on these findings, our study aimed 

to detect the virus in the blood in order to assess the risk in prostate cancer. Otherwise, the PCR carried out 

on 44 samples according to the protocol described above, did not detect the virus in the DNA extracted from 

the blood and thus found no support for the involvement of CMV in prostate cancer. 
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In fact, it should be recalled that there is controversy over the relationship between CMV and PCa. 

Considering in particular the discripancy observed between the studies, both molecular and serological, 

carried out in subjects with prostate cancer. In fact, although studies that have investigated the virus using 

different techniques (immunohistochemistry, in situ hybridization, polymerase chain reaction and DNA 

Sequencing) successfully detected the CMV in prostate tissue [18], [19], but other studies such as that carried 

out by LESKINEN et al have not found the viruses in subjects with localized PCa [24]. Another study by 

Bergh J et al, also detected none of the eight targeted viruses including CMV in prostate tissue and only two 

viruses (EBV and JCV) were found [25]. In another study the virus was detected but at a very low rate [26]. 

Also, several studies that aimed to assess the CMV serostatus, observed the absence of the association 

between CMV serostatus and the risk of PCa [27- 29]. 

 

In relation to oncogenic power, and as we have already mentioned, CMV is not classified as an oncogenic 

virus [22], the oncomudulation associated with this virus rather relates to the ability of HCMV to interfere 

with cellular properties [30]. Another finding against a possible oncogenic role that could be played by CMV 

is that the virus are unable to transform normal human cells in vitro, but on the other hand it has been found 

that the virus changes its behave under in vitro conditions compared to in vivo conditions [31]. 

 

Also, the result obtained could be explained by viral quiescence, which is mainly established is in myeloid 

lineage progenitor cells (CD34+ hematopoietic progenitor cell population) [32]. The ignorance of the 

conditions of viral reactivation often asymptomatic [33] could thus hinder the detection of the virus in the 

blood. In this regard, it would be very relevant to consider the data relating to the therapies administered to 

patients, in particular chemotherapy. n a study by Capria et al looking for CMV during first-line chemotherapy 

in subjects with acute myeloid leukemia, it was found that 35% of patients with positive IgG of CMV and 

negative IgM before treatment developed CMV reactivation [34]. 

 

5. Conclusion 

In summary, we were unable to detect the CMV in blood sample of patients with PCa. A first hypothesis 

could be proposed on the lack of correlation of CMV with PCa. Moreover, we recommend to establish this 

hypothesis to widen the sample by including other parameter in relation in particular to the therapeutic 

protocol to evaluate the conditions of a possible recativation of the virus. A study also on tissue biopsies will 

provide further arguments on the possible association of CMV with the risk of prostate cancer. 
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