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Abstract: Ulcerative colitis (UC) is still controversial and recent researches referred to the role of infectious factors such as 

EBV in this disease, but the relationship between EBV and UC has not yet been proven. Therefore, the present study evaluates 

the prevalence of EBV in patients with UC and comparison with control group by Polymerase Chain Reaction (PCR). In this 

study, 30 samples of intestinal biopsy in patients with UC in the active phase of disease and 30 biopsy samples from non-UC 

subjects were evaluated by PCR method were evaluated by PCR method and the presence or absence of EBV virus in the 

sample was recorded. Finally, the collected data were analyzed by SPSS (Ver.22) software. As the result EBV was found in 10 

biopsies of 30 from UC patients and 3 of 30 biopsies from non-UC-patients (33.3% vs. 10%, P-value = 0.028). Also, the 

prevalence of this virus in the both groups was not significantly different in terms of sex and age (P-value > 0.05). Therefore, it 

may conclude that evidence of infection of the virus in mucosal inflammatory cells of patients with UC has an important role 

in chronic UC. Given the small sample size, it is suggested that future studies to be carried out with similar subject in a larger 

population of these patients. 
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1. Introduction 

Inflammatory bowel disease (IBD) is currently considered 

as the common cause of gastrointestinal tract infections, 

especially in developed countries [1]. This disease represents 

a group of inflammatory and chronic bowel disorders [2]. 

Ulcerative colitis (UC) is a type of IBD, causing 

inflammation and ulceration in the large intestine [3] and 

affects about 2 in every 1,000 population, which is a high 

prevalence [4]. 

The definitive etiology of this complication is unclear, but 

several factors, including bacterial factors, nutritional factors, 

psychological factors, immunologic factors, and genetics 

have been recognized to be involved [5, 6]. Recently, the 

involvement and role of EBV in the development of IBD has 

been reported [7-9] so that EBV was detected in colonoscopy 

biopsy samples as well as pathologic examination of the 

intestine. 

The virus is a double-stranded DNA herpes virus, which 

can infect humans worldwide, and it persists in more than 

90% of humans worldwide [10]. In fact, it causes persistent 

infection in the infected host [11, 12]. EBV infection 

frequently causes self-limiting infectious mononucleosis 

[12]. 

EBV is associated with a number of human malignancies 

including, Burkitt lymphoma, nasopharyngeal carcinoma, 

UC, and so on [13, 14]. In some previous studies, a 

relationship was found between UC disease and EBV 

infection 15, 8]. EBV infection in patients with UC, 

especially those who are treated with steroids and who have 

immunodeficiency, can cause severe systemic illness and 

often leads into colectomy. In this regard, polymerase chain 

reaction (PCR) is known as the most sensitive laboratory 

method, or used in associated with in-situ hybridization or 
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immunohistochemistry to detect viral infections such as EBV 

[16, 17]. Therefore, UC tissues were examined for the 

presence of EBV-related DNA using PCR method. 

On the other hand, given the importance of UC and 

unknown nature of its etiology, diagnosis of infectious 

factors in these patients may have important effects on 

treatment and prevention; therefore, the present study 

compared the prevalence of EBV in case group (UC patients) 

and control group using PCR method. 

2. Materials and Methods 

This case-control study was carried out on all patients 

undergoing intestinal biopsy presented at the pathology 

department of al-Zahra hospital during 2012-2016. 

According to the sample size formula, to compare the 

prevalence of the disease in the two independent groups, the 

confidence level of 95% and power of 80% and considering 

the EBV prevalence ratio of 0.26, 30 cases were considered 

in each group. 

In the case group, 30 patients with UC under intestinal 

biopsy were randomly selected. 

Infection with UC was based on histologic criteria and 

these patients were in the active phase of the disease in 

accordance with the Mayo Score, and if the quality of the 

sample was inappropriate to determine the presence of EBV 

virus protein by the PCR method, it was excluded from the 

study. In the control group, 30 non-UC subjects who were 

undergone biopsy due to other reasons, were randomly 

selected using convenience sampling. In this group, they 

were excluded from the study if the symptoms of irritable 

bowel syndrome and malignancy were observed (no case was 

excluded from the study). It is of interest that the Mayo Score 

is a combined endoscopic and clinical scale used to assess the 

severity of UC. This score was initially proposed by 

Schroeder et al. in 1987 in a clinical trial of 5-ASA drugs in 

UC and has been used in various subsequent clinical trials 

and clinical practices. The Mayo Score is a composite of sub-

scores from four categories, including stool frequency, rectal 

bleeding, and findings of flexible proctosigmoidoscopy or 

colonoscopy, and physician’s global assessment [18]. 

The scores were ranged 0-3 for each factor, and the Mayo 

score or disease activity index (DAI) score for ulcerative 

colitis sets between 0 and 12. If DAI≤2, the patient is 

considered to be in the remission phase, and DAI scores 

between 10-3 are considered mild to moderate, and in DAI> 

10, disease is considered to be severe. After obtaining written 

informed consent from each patient, demographic and 

clinical information as well as their endoscopic reports were 

recorded. Then, sample of UC patient's intestine biopsy 

underwent PCT test for determining the presence of protein 

and DNA of the EBV virus. This reaction was performed by 

the function of a DNA polymerase, which can replicate a 

DNA strand in optimal conditions. 

To set out PCR, the reaction mixture was warmed up to 

denature two strands of targeted DNA and then it was cooled 

down to anneal primers to a specific sequence in the targeted 

DNA. Then, DNA polymerase begins to expand any primer 

at the end of its extension. The products were isolated by 

heating from the targeted DNA and each product was 

achieved from one thermocycler. Finally, the presence or 

absence of the EBV virus in the evaluated sample was 

recorded. 

At the end collected data were analyzed using SPSS (Ver. 

22) through Fisher's exact tests, Chi-square, and Mann-

Whitney statistical tests, and for all analyzes significance 

level was considered to be less than 0.05. 

3. Results 

In this study from 30 cases of ulcerative colitis, 18 ones 

(60%) were males and 12 (40%) were females with the mean 

age of 35.6 ± 11.63 years, and from 30 subjects in the control 

group, 16 (53.3%) were males and 14 (46.7%) were female 

with the mean age of 31.63 ± 8.62 years, which were 

statistically matched in terms of age and gender (P value> 

0.05). 

In addition, the results of PCR indicated that EBV was 

seen in 33.3% of the case group and in10% of the control 

group (P value = 0.028) (Table 1). 

Table 1. Determination and comparison of the presence of Epstein-Barr virus in the two groups. 

Characteristics Control (n=30) Case (n=30) P value 

Sex 
Male 16(53.3%) 18(60%) 

0.795 
Female 14(46.7%) 12(40%) 

Age; year 31.13±8.62 35.00±11.63 0.149 

Family history 7(23.3%) 2(23.3%) 0.996 

EBV 
Negative 27(90%) 20(66.7%) 

0.028 
Positive 3(10%) 10(33.3%) 

 

The highest EBV prevalence in the case group was in men 

with 7 out of 10 cases (70%) with the mean age of 39.38 ± 

8.31 years and also in the men of control group with 2 out of 

3 cases (66.7%) with the mean age of 34.00 ± 7.55 years (P 

value > 0.05) (Table 2). 

In addition, the evaluation of gender and the mean age 

distribution of EBV-positive individuals in both case and 

control groups indicated that despite the higher prevalence of 

the virus in the males of case group than females and in the 

older patients but these differences were not known 

significant (P value> 0.05). 
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Table 2. Determination and comparison of demographic characteristics of patients with ulcerative colitis in terms of Epstein-Barr virus in each of the two 

groups. 

Group Characteristics 
EBV 

P value 
Negative (n=20) Positive (n=10) 

Case 

Sex 
Male 9(45%) 7(70%) 

0.260 
Female 11(55%) 3(30%) 

Age; year 32.60±12.47 39.80±8.31 0.041 

Family history 
No 16(80%) 7(70%) 

0.657 
Yes 4(20%) 3(30%) 

Group Characteristics  
Negative 

(n=27) 

Positive 

(n=3) 
P value 

Control 

Sex 
Male 16(59.3%) 2(66.7%) 

0.804 
Female 11(40.7%) 1(33.3%) 

Age; year  30.81±8.81 34.00±7.55 0.553 

Family history 
No 26(92.3%) 2(66.7%) 

0.701 
Yes 1(3.7%) 1(33.3%) 

 

In addition, the Mayo criterion factors including Stool 

frequency, Rectal bleeding, Mucosal appearance at 

endoscopy, Physician rating of disease activity, and family 

history had no relationship with EBV virus (P value> 0.05) 

(Table3). 

The mean Mayo Score / Disease Activity Index (DAI) for 

ulcerative colitis in patients with positive EBV was 14.2 ± 

4.49 and in patients with negative EBV was 13.32 ± 1.91, 

which did not show a significant difference (P value = 0.911) 

(Figure 1). 

Table 3. Mayo Disease Activity of Ulcerative Colitis Patients regarding Epstein Barr Virus. 

Mayo Disease Activity Case(n=30) 
EBV 

P value 
Negative (n=20) Positive (n=10) 

Stool frequency 

Normal 8(26.7%) 6(30.0%) 2(20.0%) 

0.599 
1-2 stools/day more than normal 8(26.7%) 6(30.0%) 2(20.0%) 

3-4 stools/day more than normal 10(33.3%) 5(25.0%) 5(50.0%) 

>4 stools/day more than normal 4(13.3%) 3(15.0%) 1(10.0%) 

Rectal bleeding † 

None 10(33.3%) 5(25.0%) 5(50.0%) 

0.567 
Visible blood with stool less than half the time 12(40.0%) 9(45.0%) 3(30.0%) 

Visible blood with stool half of the time or more 5(16.7%) 4(20.0%) 1(10.0%) 

Passing blood alone 3(10.0%) 2(10.0%) 1(10.0%) 

Mucosal 

appearance at 

endoscopy 

Normal or inactive disease 2(6.7%) 2(10.0%) 0(0.0%) 

0.363 
Mild disease* 6(20.0%) 3(15.0%) 3(30.0%) 

Moderate disease** 15(50.0%) 9(45.0%) 6(60.0%) 

Severe disease*** 7(23.3%) 6(30.0%) 1(10.0%) 

Physician rating 

of disease activity 

Normal 4(13.3%) 3(15.0%) 1(10.0%) 

0.081 
Mild 12(40.0%) 9(45.0%) 3(30%) 

Moderate 11(36.7%) 7(35.0%) 4(40.0%) 

Severe 3(10.0%) 1(5.0%) 2(20.0%) 

†: Assigning a score of 3 requires patients to have ≥50% of bowel movement accompanied by visible blood and 1+ bowel movement with blood alone. 

* Mild disease: erythema, decreased vascular pattern, mild friability 

** Moderate disease: marked erythema, absent vascular pattern, friability, erosions 

*** Severe disease: spontaneous bleeding, ulceration 
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Figure 1. Determine and compare the mean of DAI score in terms of the Epstein-Barr virus. 

4. Discussion 

The present study was performed on the two groups of 30 

UC patients and non-UC individuals, which were matched 

for age and sex and according to the results, in 10 cases 

(33.3%) of the biopsy samples of patients with UC and in 3 

cases (10%) of the intestinal biopsy samples of the control 

group DNA related to EBV was found (P value = 0.028). It 

should be noted that DAI score in EBV positive patients with 

UC was negligibly higher than the EBV negative patients 

with UC (P value> 0.05). 

In addition, although at the older ages or in men 

(especially in UC patients), the EBV viral load is a little more 

than women, but these two factors (age and gender) in either 

group can’t be related to EBV infection or non-infection. 

Also, there was no significant difference between the 

patients with EBV + in the two groups in terms of age, sex 

and family history of disease (P value> 0.05). 

EBV is an opportunistic pathogenic microorganism. In 

recent years, the relationship between UC and the presence of 

EBV has been investigated by researchers. Despite a large 

number of reports, the pathogenesis role of EBV in these 

patients is still unknown. Some physicians have reported 

both UC and EBV colitis [19]. 

In line with this study, many studies have also shown the 

presence of EBV in a biopsy sample of patients with UC [14, 

20, 21]. For example, Bertalot et al found that 6 out of the 23 

biopsy samples and 4 out of the 6 colectomy samples in 

patients with ulcerative colitis contained protein and EBV 

virus and DNA, and thus they have reported the probable role 

of EBV in infection of the UC patients. [8] Matsumoto et al 

(2014) reported in their case report that EBV-related DNA 

was diagnosed to be positive in serum samples of patients 

with severe hemorrhagic colitis. In contrast, EBV-related 

DNA was not diagnosed in the blood when colitis recovered. 

Therefore, they claimed that the severe hemorrhagic colitis in 

the patient was related to EBV [22], while they have referred 

to need for more case studies in this regard. In contrary to the 

present study, Mehrabani-Khasragh et al. (2016) in their 

study found EBV prevalence in 60% of biopsy samples of 

UC patients and in 36.7% of the healthy population, but they 

revealed that there was not a significant relationship between 

EBV-DNA and UC infection[23]. 

In the current study, this difference was statistically 

significant and notable, suggesting that there was a 

significant relationship between EBV and UC. 

In addition, they were evaluated the role of demographic 

characteristics such as age, sex and family history of EBV in 

both control and control groups and there was no correlation 

between these factors and the EBV infection in either group 

that were in line with the current study. 

The results of many previous studies using the PCR 

method indicated the presence of EBV in the gastrointestinal 

tract of patients with IBD [7, 9, 24]. It has also been argued 

that EBV and other viruses of the herpesvirus family are 

involved in the pathogenesis of IBD [7-9]. 

In fact EBV-positive lymphocytes accumulate in UC, 

suggesting the colon as a potential site for EBV replication 

[16]. 

Rizzo et al. (2017) also evaluated the frequency of colonic 

EBV in patients with inflammatory bowel disease (IBD), 

microscopic colitis (MC) and ulcerative colitis (UC) in their 

study and they reported that EBV DNA was detected in 27 

MC patients of 30, in 20 of 30 UC cases, and in none of IBS 

group. The frequency of EBV DNA in MC was significantly 

higher than UC (p=0.03). EBERs+ cells were observed in 18 

cases of 30 MC patients, in only 3 out of 30 UC patients 

(p<0.001), and in none of IBS group [25]. 

The findings are presented here wanted to evaluate the 

prevalence of EBV in patients with UC and ultimately the 

presence of the virus in the biopsy sample of these patients in 

comparison with the control group was found significant. But 

used small sample size is a fundamental limitation in the 

study that causes to not be able to generalize the results. 

Given the carcinogenic role of the virus in infecting 

different colon cells (23), it is needed that carcinogenesis 

mechanism to be clarified in further studies. On the other 

hand, as existence or absence of association between EBV 

and UC has not been proven, further studies are needed 
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between the two large populations of patients with and 

without UC. 

5. Conclusions 

According to the results of the present study, EBV virus 

was found in one third of the biopsy samples of UC patients 

as well as one tenth of non-UC patients. It suggests a 

significantly higher presence of EBV in UC patients than 

non-UC patients. Moreover, although the Mayo Score for 

Ulcerative Colitis (UC) was higher in patients with EBV 

positive compared to those with EBV negative, the difference 

was not significant. It may imply on the EBV-induced 

infection in mucosal inflammatory cells of UC patients and 

its role in developing chronic UC. However, it requires 

further studies with larger sample size to achieve more 

decisive results can be generalized to the population. Also, 

the presence of EBV in other diseases (such as IBD, MC and 

UC) can be compared with each other as topics for further 

research. 
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