NTU Journal of Pure Sciences J PS
Double Blind Peer Review Journal

ISSN: 2789-1089 EISSN: 2789-1097
Available Online: https://journals.ntu.edu.ig/index.php/NTU-JPS N l |
Volume 4, No. 4, 2025

Original Article

Prevalence of Epstein-Barr Virus Infections among Inflammatory
Bowel Disease patients in Kirkuk City/lIraq

Enas Abdulrahman Sattam "' ®”, Lezan Medhat Mohammed " ® ¢, Mohammed Yawoz Nooraldeen " & ¢

2 Department of Medical Laboratory Techniques, College of Health and Medical Techniques, Northern Technical University, Kirkuk 36001, Iraq.
® Medical Technical Institute, Northern Technical University, Kirkuk 36001, Iraq.
¢ Center of Technical Research, Northern Technical University, Mosul 41002, Iraq.

*Corresponding: Enas Abdulrahman Sattam, Email: enas.abdulrahman(@ntu.edu.iq

Received: 02 March 2025 © 2025 The Author(s). Published by NTU
Accepted: 17 June 2025 B Journal of Pure Sciences. This article is an
Published: 12 January 2026 open access article distributed under the terms and conditions
DOI: https://doi.org/10.56286/wbpnkt26 of the Creative Commons Attribution (CC BY) license:
Article No: 1331 https://creativecommons.org/licenses/by/4.0/

ABSTRACT

Children and adults worldwide are significantly impacted by Epstein-Barr virus infection. The illness typically stays
dormant and is well-managed in people with robust immune systems. However, the virus can cause life-threatening
infections in those with weakened immune systems, such as those with inflammatory bowel disease (ulcerative colitis and
Crohn's disease,). This study aims to evaluate the presence of VCA IgM, IgG, and EBNA-1 antibodies against the Epstein-
Barr virus in inflammatory bowel disease patients and explore potential connections between the prevalence of these
antibodies, age, and sex. The research carried out in Kirkuk City included 100 individuals (56 patients with ulcerative colitis
and 44 with Crohn's disease) and a control group of 100 individuals. Blood samples were collected from all participants in
this study and subjected to analysis using the ELISA technique. EBV seropositivity was significantly higher in IBD patients
(UC 76.7%, p-value <0.001, and CD 70.4% p-value 0.002) than in controls (6%) (p-value= 1.0). The highest seroprevalence
occurred in the 3140 age group (UC: 30.2%, CD: 38.7%) with a p-value <0.005. Males showed higher EBV positivity
than females in Both UC 69.7%, p-value 0.008, and CD: 58.1% with a p-value < 0.002.
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Introduction

The origin of inflammatory bowel disease (IBD), a chronic inflammatory gastrointestinal disorder that is complex and multifactorial,
remains unknown. IBD can manifest as either a progressive inflammatory disease or a relapsing-remitting disorder, and viral infections
may influence its progression [1]. Since its discovery by Grotsky et al. in 1971, the Epstein-Barr virus (EBV) has been linked
increasingly to IBD. Numerous studies have suggested a potential link between EBV and Crohn's disease (CD) as well as ulcerative
colitis (UC) [2]. M.A. Epstein, Y.M. Barr, and B.G. Achong of the United Kingdom discovered the Epstein-Barr virus, or EBV. In cells
taken from recently reported lymphoma tissues, these researchers discovered particles that resembled viruses [3]. The EBV genome
encodes about 85 genes and is composed of linear, double-stranded DNA. It is relatively large, measuring about 172 kilobase pairs
(kbp). Several glycoprotein spikes are inserted into the viral envelope, a viral tegument containing a protein that plugs the gap between
the nucleocapsid and the outer envelope, and a toroid-shaped protein core enclosed in an icosahedral capsid with 162 capsomers makes
up this structure [4]. EBV seroprevalence increases with age and is generally higher in women, people of color, and people from poorer
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socioeconomic backgrounds [5]. T and B lymphocytes are susceptible to EBV infection. They are the stratified squamous epithelial
cells of the nasopharynx and oropharynx, as well as cells in the stomach and salivary glands, thyroid gland epithelia, smooth muscle,
and follicular dendritic cells. It appears that the stratified squamous epithelium of the oropharynx is the first site of EBV infection and
replication. The virus then targets latent B cells [6].I It probable that EBVs can enter any area of the human body because they have
been found in both normal and pathological physiological fluids, including blood, urine, saliva, amniotic fluid, cerebrospinal fluid,
breast milk, bronchial alveolar lavage, and ascites [7]. Currently, the clinical assessment of EBV infections linked to malignancies uses
molecular characterization of viral DNA, RNA, and EBV viral load [8]. Three criteria—anti-VCA IgM, anti-VCA IgG, and anti-EBNA
IgG antibodies—can be used to diagnose EBV infection [9]. The presence of IgM antibodies against the viral capsid antigen (VCA) is
particularly useful for detecting primary EBV infection because these antibodies are usually detectable mostly in the first few months
after symptom onset [10]. Laboratory work will frequently show lymphocytosis, frequently with a lymphocyte differential more than
50%. Under a microscope, a blood sample may exhibit an uncommon lymphocytosis of more than 10% [11].

Material and Methods

This study was conducted between September and November 2024 on 100 patients diagnosed with inflammatory bowel disease (IBD)
treated at Azadi Teaching Hospital and a control group of 100 healthy individuals. Data, including age and sex, were collected through
interviews using a questionnaire. Each participant provided 5 ml of blood. The blood samples were then centrifuged to separate the
serum, which was subsequently tested using the ELISA technique for the presence of Epstein-Barr virus (EBV) VCA IgM, VCA IgG,
and EBNA-1 IgG [12].

Statistical analysis

Statistical analysis was performed using SPSS software, version 18 (Statistical Package for the Social Sciences). Data was coded and
entered the software for analysis. Descriptive statistics were used to summarize the data, and the Chi-square test was applied to assess
associations between categorical variables. A p-value of less than 0.05 was considered statistically significant [13].

Results and Discussion

Table (1) shows a significantly higher prevalence of EBV seropositivity among patients with ulcerative colitis (76.7%, p < 0.001) and
Crohn’s disease (70.4%, p = 0.002) compared to the control group (6%, p = 1.0). This indicates a strong association between EBV
infection and inflammatory bowel disease (IBD).

These findings are consistent with previous studies demonstrating that chronic immunological activation in immunosuppressive patients
facilitates EBV persistence and reactivation [14]. For example, a study on hemodialysis patients in Kirkuk City also reported a higher
prevalence of EBV compared to controls [15].

Furthermore, EBV seroprevalence varies by demographic and geographic factors. Our results aligned with Ghazi et al. [16], who found
that 96.67% of UC and CD patients were IgG positive. Differences in immune response pathways may explain variations in EBV
positivity among patient groups, where UC is associated with a Th2 response and CD with a Th1/Th17 response, the latter providing
stronger antiviral control [17-19]. Our results are also consistent with those of Baran et al. [20], who found that 74% of pediatric IBD
patients had EBNA-1 IgG positive and 67% had VCA IgG positivity, showing that EBV exposure is common in IBD patients. The
higher seropositivity rates in both trials support the link between persistent EBV infection and IBD etiology.

Table 1. Distribution of EBV infection among ulcerative colitis, Crohn's disease patients, and control group

Results EBV+ve EBV-ve Total of patients P-value
UC patients 43(76.7%) 13(23.2%) 56(100%) <0.001
CD patients 31(70.4%) 13(29.5%) 44(100%) 0.002

Control 6(6%) 94(94%) 100(100%) 1.0

p-value < 0.005 is considered significant

Tables (2 and 3) demonstrate that male patients with both Crohn's disease (CD) and ulcerative colitis (UC)had significantly higher EBV
seropositivity rates compared to females. In UC patients, 69.7% of males tested positive for EBV antibodies compared to 30.2% of
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females (p = 0.008). Similarly, in CD patients, 58.1% of males were EBV positive versus 41.9% of females, with a significant difference
in males (p = 0.002) but not in females (p = 0.73).

Table 2. Correlation between EBV serology result and sex among Ulcerative colitis Patients

Sex Anti-EBV Ab +VE Total of EBV Total of P-value
VCA IgM VCA IgG EBNA-1+VCA IgG +VE -VE patients
Male 1(2.3%) 4(9.3%) 25(58.1%) 30(69.7%) 10(76.9%) 40(71.4%) 0.008
Female 2(4.6%) 3(6.9%) 8(18.6%) 13(30.2%) 3(23.0%) 16(28.5%) 0.03
Total 3(7.0%) 7(16.3%) 33(76.7%) 43(100%) 13(100%) 56(100%) -

Table 3. Correlation between EBV serology result and sex in Crohn's disease Patients

Sex Anti-EBV Ab +VE Total of EBV Total of patients pvalue
VCAIgM  VCAIgG EBNA-1 + VCA IgG +VE _VE
Male 0(0%) 2(6.4%) 16(51.6%) 18(58.1%) 2(15.3%) 20(45.4%) 0.002
Female 1(3.2%) 1(3.2%) 11(35.4%) 13(41.9%) 11(84.6%) 24(54.5%) 0.73
Total 1(3.2%) 3(9.6%) 27(87.1%) 31(100%) 13(100%) 44(100%) -

Beyond IgM, we also examined IgG seropositivity by distinguishing between the presence of EBNA-1 + VCA IgG positivity and VCA
IgG positivity alone. According to Eksi et al. [21], EBNA-1 + VCA IgG positivity indicates past infection and long-term immune
memory, whereas VCA IgG positivity alone may indicate either acute or past infection. Male patients exhibited higher overall EBV
seropositivity rates in both UC (69.7%) and CD (58.1%) compared to females (30.2% in UC and 41.9% in CD), with statistically
significant differences (p = 0.008 and 0.002, respectively). These gender-based variations align with findings by Teshome et al. [22],
who reported higher EBV seropositivity in males. Possible explanations include demographic factors, hormonal influences—where
estrogen may enhance immune control over EBV, while testosterone may suppress viral clearance [23] and differences in
immunological regulation.

Tables (4 and 5) show that EBV seropositivity varies with age among UC and CD patients. In UC patients, the highest EBV IgM
positivity (4.6%) was in the 21-30 years group, with EBNA-1 + VCA IgG positivity peaking at 30.2% in the 31-40 years group. Overall
EBYV positivity was the highest (34.8%) in the 21-30 years group. In CD patients, EBV IgM was highest (3.2%) and EBNA-1 + VCA
IgG positivity (29.0%) in the 3140 years group. Overall seropositivity peaked at 38.7% in this group.

Table 4. Correlation between EBV serology result and age in Ulcerative Colitis Patients

Anti-EBV Ab +ve Total of EBV Total of
Age Range . P-value
VCA IgM VCA IgG EBNA-1+VCA IgG EBV +VE EBV -VE patients
<10-20 years 0(0%) 2(4.6%) 4(9.3%) 6(13.9%) 4(30.7) 10(17.8%) 0.605
21-30 years 2(4.6%) 2(4.6%) 11(25.5%) 15(34.8%) 5(25%) 20(35.7%) 0.064
31-40 years 0(0%) 0(0%) 13(30.2) 13(30.2%) 1(38.4%) 14(25%) 0.006
41-50 years 0(0%) 1(2.3%) 3(6.9%) 4(9.3%) 1(38.4%) 5(8.9%) 0.264
>51 years 1(2.3%) 2(4.6%) 2(4.6%) 5(11.6%) 2(15.3%) 7(12.4%) 0.350
Total 3(6.9%) 7(16.1%) 33(76.5%) 43(76.7%) 13(100%) 56(100%) -

Table 5. Correlation between EBV serology result and age in Crohn's disease Patients

Anti-EBV Ab +VE Total of EBV
Age Range Total of patients p-value
VCA IgM VCA IgG EBNA-1 +VCA IgG +VE -VE
<10-20 years 0(0%) 1(3.2%) 1(3.2%) 2(6.4%) 4(30.7%) 6(13.4%) 0.502
21-30 years 0(0%) 0(0%) 10(32.2%) 10(32.2%) 4(30.7%) 14(31.8%) 0.186
31-40 years 1(3.2%) 2(6.4%) 9(29.0%) 12(38.7%) 1(7.4%) 13(29.5%) 0.009
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41-50 years 0(0%) 0(0%) 4(12.9%) 4(12.9%) 4(30.7%) 8(18.1%) 1.000
>51 years 0(0%) 0(0%) 3(9.6%) 3(9.6%) 0(0%) 3(6.8%) 0.134
Total 1(3.2%) 3(9.6%) 27(86.9%) 31(100%) 13(100%) 44(100%) -

The current investigation showed that EBV seropositivity increased with age, with the highest frequency of both UC (30.2%) and CD
(38.7%) in the age group of 31 to 40. These results confirm the idea that age has a significant influence in seroconversion, as reported
by Al-Bawardy et al. [24], who found that 92.9% of IBD patients over 40 were seropositive for EBV. Similarly, 94.8% of people over
40 tested positive for EBV IgG, according to Sharifipour and Rad [25], demonstrating that exposure to EBV is almost universal in
elderly populations. Furthermore, EBV seroprevalence rises significantly with age, from 60.4% in adolescents to 93% in young adults,
as shown by Winter et al. [26]. Age-related increases in EBV seropositivity could be brought about by repeated viral reactivations,
cumulative exposure, or a decline in immune surveillance, which promotes viral persistence.

Conclusion

This study highlights a significantly higher prevalence of Epstein-Barr virus (EBV) infection among patients with inflammatory bowel
disease (IBD) compared to the control group. The seropositivity rates for EBV were notably higher in both ulcerative colitis (UC) and
Crohn’s disease (CD) patients, indicating a strong association between EBV infection and IBD. The highest EBV prevalence was
observed in the 31-40 age groups of patients (UC and CD), indicating a possible role of age in viral infections. Additionally, males
showed a higher seropositivity rate than females in both study groups, which may indicate gender-related differences in immune
response.
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