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Abstract  

     The incidence prostate cancer (PCa) in the Arab world is lower than that in Western 

countries but is rising significantly, with projections showing the highest relative 

increase globally by 2050. Viral infections are being studied in Iraq for their link to 

prostate cancer, with research highlighting roles for Epstein-Barr virus (EBV). The aim 

of this study was to explore the involvement of EBV in prostate cancer and examine its 

relationship with levels of prostate specific antigen (PSA) shedding light on its possible 

role in tumor progression. 
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Introduction 

 Cancer is a serious public health problem on a global scale. According to the 

World Health Organization estimates, the number of newly detected cancer cases shows 

an increasing tendency and is expected to reach 30.2 million cases in 2040 [1]. Prostate 

cancer poses a significant worldwide health issue for men, being the fourth most 

frequently diagnosed cancer globally [2]. According to GLOBOCAN 2020, 1,414,259 

new cases of PCa were reported in 2020, which corresponded to 7.3% of all cancer 

cases. Excluding non-melanoma skin cancer, PCa mortality is the fifth leading cause of 

cancer deaths in the world [3]. It is caused by an indolent course of disease and 

symptomless early stage of cancer [4]. It is estimated that prostate cancer account for 
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3.8% (375,304 men) of all cancer deaths in the male population [3]. Analyzing the data 

for Poland, a systematic increase in the incidence of PCa has been observed and further 

growth can be expected. The number of cases is supposed to reach 20,000 per year [5]. 

This type of cancer has displayed the highest incidence rate with a mortality plateau in 

the first decade of the 21st century. However, since 2004, there have been indications 

of its increased prevalence. In 2020, there were nearly 4000 fewer new cases than in 

2019, but fatalities from cancer increased by 130 [6]. 

Materials and Methods  

 A cross-sectional study was conducted in Kirkuk, Iraq, from November 2017 

to February 2019. The study included 180 patients, comprising 73 with histologically 

confirmed prostate cancer and 107 with benign prostatic hyperplasia (BPH) as a control 

group. Serum samples were analyzed for EBV-IgG antibodies using enzyme-linked 

immunosorbent assay (ELISA). Serum PSA level was estimated using ichroma™ PSA 

which is a fluorescence immunoassay (FIA) for the quantitative determination of PSA 

in human whole blood/serum/plasma. 

 The concentration of IL-6, IL-10 and TNF-α in the sera of both groups was 

quantitatively measured utilizing sandwich ELISA format, the same protocol was done 

for this purpose since the kits were from the same company following manufacturers 

instruction. Interleukin-6 standard range 1.56‐100 pg/ml, IL-10 standard range 3.1-200 

pg/ml and TNF-α standard range 1.56-100 pg/ml . 

Results:  

 The highest rate of EBV infection was in patients with PCa aged between 66-

75 year (41.5 %), followed by those aged from 76 to 85 year (37.5 %), the results were 

statistically nonsignificant, as shown in Table 1. 
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Table 1: Distribution of EBV infections in patients with PCa according to the age. 

Age (years) 
No. of PCa 

patient 

EBV +ve EBV –ve 

No . % No . % 

55-65 14 8 19.5 6 18.8 

66-75 30 17 41.5 13 40.6 

76-85 27 15 36.6 12 37.5 

86-95 2 1 2.4 1 3.1 

Total 73 41 100 32 100 

X2= 0.043;  P value= 0.872, P > 0.05, Not Significant (NS) 

 

 EBV-IgG Abs in patients with PCa was detected in 56.16% while it detected 

in 30.84% of BPH patients. The result was statistically highly significant, as shown in 

Table 2. 

Table 2: Frequency of EBV- IgG antibodies in the study groups. 

EBV- IgG antibodies 

PCa Patients BPH Patients 

No . % No . % 

Positive 41 56.16 33 30.84 

Negative 32 43.84 74 69.16 

Total 73 100 107 100 

X2 = 11.494  P value = 0.001  P ˂ 0.01,  Highly Significant (HS) 

 

 The mean of PSA was 19.7 ng/ml and 21.2 ng/ml in patients with PCa who 

have EBV and those without EBV infection respectively. The relation was statistically 

not significant, whereas in BPH patients the mean of PSA was 4.3 ng/ml and 3.3 ng/ml 

in those with EBV infection and those without EBV respectively. The relation was 

statistically non-significant, as shown in Table 3. 
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Table 3: Relation of PSA (ng/ml) levels with EBV infection in the study groups. 

Level of PSA (ng/ml) 

PCa Patients BPH Patients 

EBV+ ve EBV- ve EBV+ ve EBV- ve 

Mean 19.7 21.2 4.3 3.3 

S.D. 11.7 14.2 3.7 3.8 

p value 0.31 Non-significant 0.89 Non-significant 

  

 The mean level of IL-6 was higher in patients with PCa without EBV infection 

(27.06 pg/ml) than those with EBV infection (24.65 pg/ml). The result was statistically 

non-significant significant, as shown in Table 4. 

Table 4: Relation of the level of IL-6 with viral infection (EBV) in the study groups. 

Viral  

infection 

IL-6 levels in Patients with PCa pg/ml IL-6 levels in BPH 

patients pg/ml Mean 

(S.D.) 

P value 

+ve Mean (S.D.) –ve Mean (S.D.) 

EBV 24.65 (11.18) 27.06 (18.27) 18.8 (6.33) 0.083 NS 

  

 The mean level of IL-10 was higher in patients with PCa without EBV 

infection (12.41pg/ml) than those with EBV infection (10.79 pg/ml). The result was 

statistically non-significant, as shown in Table 5. 

Table 5: Relation of the level of IL-10 with viral infection (EBV) in the study 

groups. 

Viral 

 infection 

IL-10 level Patients with PCa pg/ml IL-10 levels in BPH 

patients pg/ml Mean 

(S.D.) 

p value 

+ve Mean (S.D.) –ve Mean (S.D.) 

EBV 10.79 (2.34) 12.41 (3.22) 13.7(2.98) 0.091 NS 
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Discussion 

 The current study showed that the highest rate of EBV infection was in 

patients with PCa who belonged to the age group 66-75 year (41.5 %), followed by 

those within the age group 76-85 year (37.5 %), the results were statistically non-

significant. Prostate cancer is generally considered as a cancer of the elderly, and the 

median age of presentation is 68 years. However, 10% of new diagnoses in the USA 

occur in men aged ≤ 55 years (7). Age is often considered an important non-modifiable 

risk factor for a number of diseases which include, but are not limited to 

neurodegenerative diseases such as age-specific Alzheimer’s disease.; cardiovascular 

diseases and certain cancers including PCa (8,9). Hadi (10) confirmed that PCa was the 

third most common tumor affecting men preceded by bladder tumors and bronchogenic 

carcinoma and more prevalent in men over 80 years old (35/75 cases). No case was 

reported below the age 40 years. 

 The findings of the present study provided important insights into the 

potential association between Epstein-Barr virus (EBV) infection and prostate cancer 

(PCa). The detection of EBV-IgG antibodies in 56.16% of prostate cancer patients 

compared to only 30.84% in the benign prostatic hyperplasia (BPH) control group 

suggests a significant correlation between EBV seropositivity and prostate malignancy. 

This supports previous research indicating that persistent viral infections, including 

EBV, may contribute to carcinogenesis in prostate tissues (11,12). 

 Interestingly, the study found no statistically significant association between 

PSA levels and EBV infection, suggesting that EBV seropositivity alone may not 

directly influence PSA production or secretion. PSA remains an important marker for 

prostate pathology, but its levels can be affected by multiple factors, including tumor 

burden, inflammation, and hormonal regulation, which may mask any subtle influence 

of EBV.  The present study revealed that the mean of PSA level was lower in patients 

with PCa with EBV than those without EBV infection (19.7 and 21.2 ng/ml 

respectively). Prostate-specific antigen has been shown to be the single most significant 

predictive factor for identifying men at increased risk of PCa (13). However, PSA 

testing is not specific to PCa; common conditions such as BPH and prostatitis, also 

increase PSA levels. Approximately 1.5 million men, form age 40 to 69 years, have a 
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PSA level greater than 4.0 ng/ml, a widely use cutoff value for a positive screening 

result (14). However, the higher a man's PSA level, the more likely that the PCa is 

present. In a study done by Palsdottir et al (15) found that International Society of 

Urological Pathology Grade Group (ISUP 1) PCa was not significantly associated with 

PSA at diagnosis. 

 Certain cytokines are specific to the pathologically altered prostate, suggests 

that the cytokine balance differs in pathological and normal prostate (16). One of the 

most interesting mediators clearly implicated in PCa is IL-6, a multifunctional cytokine, 

produced by cancer cells. There are multiple lines of clinical and experimental evidence 

preponderantly showing that IL-6 contributes to PCa progression. Both, patients with 

PCa and patients with advanced metastatic disease display high expression levels of IL-

6 and its soluble receptor in the circulating plasma (17). In PCa patients IL-6 serum 

levels were found to be strongly elevated and positively correlated to tumor load (18). 

The present work revealed that the mean level of IL-6 was higher in patients with PCa 

without EBV infection than those with EBV infection (27.06 and 24.65 pg/ml 

respectively). The result was statistically non-significant. Interleukin-6 is one of the 

most common cytokines associated with the progression and metastasis of PCa (19). 

The serum IL-6 level may be associated with the prognosis of patients with PCa, and 

high levels of both IL-6 and PSA may indicate patients with a poor prognosis. The 

expression of IL-6 receptor (IL-6R) may be helpful in predicting the effects of hormonal 

therapy against PCa (20). 

 One the other hand, interleukin-10 is known as a cytokine synthesis inhibitory 

factor that has a censorious effect in the regulation of inflammatory responses which 

may contribute to angiogenesis and survival of tumor cells (21). The presence of IL-10 

in many tumors may influence the native antitumor response, thereby inducing a 

response against tumor cells. Interlukin-10 down regulates macrophage pro 

inflammatory cytokines such as IL-6 (22). Epstein–Barr virus produces a homologue 

of IL-10, a cytokine initially called "cytokine synthesis inhibitory factor"(23).  

 The present study revealed that mean levels of IL-10 in patients with PCa and 

viral infection (EBV) were lower than those without viral infection. The results were 

statistically non-significant. Epstein Barr virus infection is known to induce 
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endogenous secretion of IL-10 as a mechanism of parasitism because IL-10 seems to 

be responsible for inhibition synthesis of IFN gamma, the main macrophage– 

stimulating cytokine involved in the defense against EBV which facilitate the 

intracellular survival of virus by down-regulating the oxidative and inflammatory 

response (24). It has been reported that EBV infection was correlated positively with 

IL-10 elevated level and this increasing will lead to evade of immune response by EBV 

(25). 

Conclusion 

 This study demonstrates a statistically significant association between EBV 

seropositivity and prostate cancer, supporting the hypothesis that EBV may play a role 

in the pathogenesis or progression of the disease. 

Although no direct link was found between EBV infection and PSA levels, the overall 

findings warrant deeper investigation into the molecular mechanisms by which EBV 

could influence prostate carcinogenesis.  
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