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Abstract

Background: Some gastric cancers are Epstein-Barr virus associated.

Aim: To assess the prevalence of Helicobacter pylori and viral co-infection in benign upper digestive diseases.

Methods: One hundred and four outpatients were included in a prospective endoscopic-serologic study. Epstein-Barr virus
immunoglobulin G (IgG), immunoglobulin M and viral capsid antigen titres were assayed with an ELISA test. Helicobacter
pylori was determined by the modified Giemsa stain and by IgG-chemiluminescence.

Results: The overall prevalence of Helicobacter pylori was 56.7%. Duodenal ulcer patients were infected in 72.5 % of the
cases, with the prevalence being 33.3% in functional dyspepsia (p=0.0008) and 25.8% in reflux patients (p=0.0001).
Epstein-Barr virus 1gG was detected in 70.1% of the whole group, 75% of duodenal ulcer patients, 51.2% of functional
dyspepsia patients (p=0.04) and 51.6% of the reflux disease cases (p=0.04). Co-infection with both agents was detected in
60% of duodenal ulcer patients, 18.1% of functional dyspepsia (p=0.00014) and 12.9% of reflux disease patients
(p=0.00012). Anti-viral IgG titre displayed a 31.7 £ 3.0 cut-off index in duodenal ulcer, 20.5+3.5 in functional dyspepsia
(p=0.01) and 21.4 4 3.6 in reflux cases (p=10.03).

Conclusions: Both Helicobacter pylori and Epstein-Barr virus, and co-infection with these agents, were significantly more
prevalent in duodenal ulcer patients than in dyspeptic/reflux patients.
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Introduction

Epstein—Barr virus (EBV) is one of the most prevalent
viral infections worldwide. Infection with this herpes-
virus can lead to a wide range of acute and chronic,
benign or malignant conditions as listed in Table 1.7
It was recently shown that a certain number of gastric
carcinomas are associated with EBV infection. The
presence of the virus in the lymphocytes around gastric
tumours was first demonstrated in 1992. Pathologists
revealed that EBV is associated with a lymphoepithelial
gastric cancer, located mainly in the gastric corpus. It
does not have any distinct clinical features and for now
is treated according to the current protocols used in
gastric cancer.®” Later, the virus was also demonstrated
in gastric cancer cells in a large group of patients from
the USA.'® Much less is known, however, about the

occurrence of EBV infection in benign upper gastro-
intestinal disorders. The aim of our study was to inves-
tigate the prevalence of EBV and Helicobacter pylori
(H. pylori) infection as well as their co-infection in
benign conditions of the upper gastrointestinal tract.

Methods

One hundred and four patients were included in a pro-
spective endoscopic—serologic study. All the patients
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were given written informed consent and the study was
approved by the institutional Ethics and Science
Committee, in accordance with the amendments of
the Declaration of Helsinki (2008). The inclusion cri-
teria were as follows: aged between 18 and 80 years,
benign upper digestive disease confirmed by endoscopy.
Patients with malignant, severe cardiopulmonary, liver
or renal disease, or Type 1 or 2 diabetes mellitus were
excluded. Table 2 contains the demographic data. H.
pylori was determined serologically by chemilumines-
cence (Immulite 2000 analyser, Siemens Healthcare
Diagnostics, Erlangen, Germany) and the results were
expressed as units/ml: values < 0.9 were considered to
be negative, those between 0.9 and 1.0 were in the grey
zone and those equal to or above 1.1 were positive.
Gastric mucosa was collected endoscopically (Fujinon
EG250WRS5 videoendoscope, Fujinon Corporation,
Japan) and H. pylori was determined from two antral
and two corporeal samples by the modified Giemsa
stain. The grade of chronic inflammation and gastritis
activity was assessed according to the modified Sydney
classification.!! EBV immunoglobulin G (IgG),
immunoglobulin M (IgM) and viral capsid antigen
(VCA) titres were assayed by ELISA and expressed as
a cut-off index (BEP 2000 analyser, Siemens Healthcare
Diagnostics, Erlangen, Germany). The ELISA method-
ology was validated in-house. EBV IgGM, IgG and
VCA values <8.5 were considered negative, values
between 8.5 and 11.5 were in the grey zone and those

Table 1. Conditions associated with Epstein-Barr virus infection

a) Acute: infectious mononucleosis®
Acute hepatitis*

Acalculous cholecystitis?

b) Chronic: nasopharyngeal tumors®
Genital, oral and mucocutaneous ulcers®*
Gastric lymphoepithelial carcinoma®
Burkitt lymphoma®
B-cell, NK/T cell tumors’

Paediatric Hodgkin’s lymphoma®
Type 1 diabetes mellitus?’

Table 2. Demographic data of the patients

over 11.5 were positive. All patients were newly identi-
fied dyspeptic cases; the H. pylori positives were naive
of previous eradication regimens. No patient with acute
mononucleosis was included.

Statistics

The prevalence of H. pylori, EBV and any co-infection
was calculated for the whole group, as well in duodenal
ulcer, functional dyspepsia and gastro-oesophageal
reflux disease (GERD) subgroups. The background
seroprevalence of EBV and H. pylori was estimated
using the 2014 Synlab database: the values of patients
in the present study were subtracted from those of the
non-dyspeptic general population. Differences in preva-
lence between the groups were calculated using a chi-
square test. Antrum and corpus histologic data were
analysed with an ANOVA test. The correlation between
the chronic gastritis and activity score and the EBV infec-
tion was calculated by linear regression. The statistical
calculations were performed by an experienced biomed-
ical statistician, using SigmaStat 3.1. Systat (Software
International Ltd 2005, San Jose, California, USA).

Results

The overall prevalence of H. pylori, EBV infection and
the co-infection with these agents is presented in
Figure 1. According to the laboratory database, the
seroprevalence of H. pylori IgG in the general popula-
tion of our district was 29.4 % (2385 out of 8107 cases) in
2014. EBV IgG was positive in 2254 out of 3578 cases
(62.9 %). VCA IgG positivity was noted in 2825 out of
3556 cases (79.4%). Co-infection with H. pylori and
EBYV was found in 59 out of 211 cases (27.9%).

In the subgroup analysis, the prevalence of H. pylori
was significantly higher in duodenal ulcer cases versus
GERD (p=0.0001) and functional dyspepsia patients
(p=0.0008) (Figure 2). EBV was also more frequent in
duodenal ulcer patients than in GERD (p =0.046) and
functional dyspepsia cases (0.041), although the signifi-
cance is only marginal (Figure 2).

Functional Reflux

Data Peptic ulcer dyspepsia disease Total

No. of cases 40 33 31 104

Age (mean + SEM) (years) 54.1+2.4 56.1+2.3 50,5 +2.19 53.7+1.37
M/F ratio (%) 80/20 30/70 52/48 54/46
Duration of complaints (years) 5.4 3.4 3.0 3.9
Smoking (%) 62.5 45.4 45.1 51.9
Alcohol 40.0 18.2 32.3 30.8
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Co-infection with H. pylori and EBV was found in
60.0% of duodenal ulcer patients, 18.18% of GERD
and 12.90% of functional dyspepsia cases, the differ-
ences being highly significant (duodenal ulcer versus
GERD p=0.000010, duodenal ulcer versus functional
dyspepsia p =0.00014).

The serologic study showed that IgG cut-off levels
are significantly higher in H. pylori positive than in
negative cases (p =0.0085), while VCA titres were mod-
estly, but still significantly, elevated in H. pylori positive
cases (p=0.070) (Table 3).

Subgroup analyses revealed that IgG levels were sig-
nificantly higher in duodenal ulcer cases than in either
GERD (p=0.037) or functional dyspepsia patients
(»=0.019) (Figure 3). VCA levels were as follows:
26.6+2.4 in duodenal ulcer, 21.9+43.0 (»=0.07) and
19.3+ 3.1 cut-off index, respectively (p =0.5).

Histologic analysis showed that chronic inflamma-
tion and gastritis activity scores in antrum and corpus
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were significantly higher in duodenal ulcer patients than
in functional dyspepsia and GERD patients (Table 4).

In the whole group, there was no positive correlation
between the chronic inflammation and activity score in
the antrum and corpus mucosa and the EBV IgG level
(R*>=0.06 and 0.05, respectively). A positive correlation
was found in duodenal ulcer patients between the grade
of chronic inflammation, the activity score and the EBV

Table 3. Epstein-Barr virus immunoglobulin G and viral capsid
antigen levels in Helicobacter pylori-positive and -negative patients

IgG level VCA level
H. pylori (mean == SE) (mean == SE)

No. of cases status p=10.0085 p=10.070
48 Positive 30.87 +-2.98 26.18 +-2.33
56 Negative 20.30 +2.56 20.214+2.28

H. pylori: Helicobacter pylori; 1gG: immunoglobulin G; VCA: viral capsid
antigen

15 4 31.79

10 - 20.588 21.545

PU FD GERD

Figure 1. Prevalence of Helicobacter pylori, Epstein-Barr virus and
that of co-infection in 104 patients with upper gastrointestinal
diseases.

Figure 3. EBV IgG levels (cut-off index) in peptic (duodenal) ulcer
(PU), functional dyspepsia (FD) and reflux disease (GERD) patients
(mean 4+ SEM).
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Figure 2. Prevalence of Helicobacter pylori, Epstein-Barr virus and co-infection in peptic (duodenal) ulcer (PU), functional dyspepsia (FD)

and reflux disease (GERD) patients.
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IgG level in the antrum, which was absent in the corpus
mucosa (Figure 4).

Discussion

The overall prevalence of H. pylori in the general popu-
lation was 29.4%: this is consistent with our previous
study showing that between 1997 and 2012, the preva-
lence of infection decreased gradually from 71.3% to
32.7%."? In the groups studied, H. pylori prevalence
was higher in duodenal ulcer patients while in func-
tional dyspepsia and reflux cases it was closer to the

Table &. Scores of chronic inflammation and gastritis activity in
duodenal ulcer, functional dyspepsia and reflux disease cases
(mean 4 SEM)

Feature Location DU FD GERD
Chronic Antrum  2.03+1.45% 0.91+0.17 1.00+0.16
inflammation
Corpus  1.15+40.13° 0.55+0.1 0.66+0.17
Activity score Antrum  1.462+0.15° 0.61+0.15 0.52+0.14
Corpus  0.68+40.10° 0.33+0.10 0.26+0.09

3p=10.00012 DU vs. FD, p=0.00023 DU vs. GERD.

®p=0.0001 DU vs. FD, p=0.0003 DU vs GERD.

‘p=0.0001 DU vs. FD, p==10.00034 DU vs. GERD.

4p=0.02 DU vs. FD, p=0.003 DU vs. GERD.

DU: duodenal ulcer; FD: functional dyspepsia; GERD: gastro-oesophageal
reflux disease

general prevalence: this, again, is consistent with the
epidemiological features of the infection.'?

The prevalence of EBV infection in adult dyspeptic
patients is somewhat higher than that of the general
population. In duodenal ulcer cases the frequency of
co-infection with both agents is significantly higher
than in GERD or functional dyspepsia cases.
Moreover, the level of EBV IgG was also higher in
duodenal ulcer patients than in the other two groups.

The presence of EBV in gastric mucosa was demon-
strated in 1992: in 175 gastric adenomacarcinoma
patients, the in situ hybridisation and polymerase
chain reaction detected EBV in 16% of the cases.'* In
1996, the EBV-encoded RNA 1 was detected in malig-
nant epithelial cells and dysplastic epithelium in 12% of
the cases.® Recent studies from the USA,' Japan,15
Mexico'®, Brazil,!” Turkey'® and India'® reported an
incidence of 6%-52% of EBV in gastric cancer
patients. In meta-analyses from 2009, a pooled preva-
lence of 8.7% was found in 15,952 cases from 70 stu-
dies, which was similar in diffuse (7.6%) and intestinal
types (9.5%). No geographical differences were
detected in cases from Europe (9.2%), the Americas
(9.9%) and Asia (8.3%).>° The most recent systematic
review from 2015 reported the prevalence of EBV based
on in situ hybridisation, polymerase chain reaction and
serology.”! The virus was found in 5.0%-17.9% of
cancer cells, but all adjacent non-cancer cells were
consistently EBV negative. It was postulated that
EBV is present in the mucosa before malignant
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Figure &. Correlation between chronic inflammatory score, gastritis activity and EBV IgG levels (cut-off index) in antrum and corpus

mucosa of duodenal ulcer patients.



392

United European Gastroenterology Journal 4(3)

transformation’ and excessive DNA methylation was
proposed as a mechanism.”> Chronic inflammation
induced by H. pylori could also lead to polyclonal
hypermethylation with an increased risk of gastric
cancer.'” Initially, EBV was found only in lymphocytes
infiltrating gastric tumours; later its presence was
demonstrated in non-atrophic and non-metaplastic
mucosa.'®

Much less is known about EBV in benign upper
gastrointestinal diseases. Lymphocytes are only rarely
seen in normal (i.e. non-inflamed) gastroduodenal
mucosa. Case reports described that acute EBV infec-
tion could cause severe gastritis,”>>> sometimes simu-
lating lymphoma.?* It was also shown that in patients
with atrophic gastritis, EBV DNA was detected in
65.7% of the cases and a significant association was
found between EBV detection, the severity of inflam-
mation and mucosal atrophy.® In 2011 it was shown
that the EBV nuclear antigen was present in 70% of
Indian peptic ulcer cases, as compared with 36% in
functional dyspepsia (p <0.001).%” Similar to our find-
ings, dual infection with EBV and H. pylori was more
prevalent in ulcer than dyspeptic patients and the
median copy number of EBV DNA was also more ele-
vated in the first group. With the advent of sensitive
and specific quantitative polymerase chain reaction, the
EBV DNA was undetectable in normal mucosa but was
present in 46% of chronic gastritis cases.”® The phe-
nomenon seems to be non-specific, because EBV
DNA was also detected in 55% of Crohn’s disease
and 64% of ulcerative colitis cases. Finally, in
Mexican children with chronic abdominal pain, co-
infection with H. pylori and EBV leads to a more
severe lymphocytic and polymorphonuclear cell infil-
tration of the gastric mucosa than for those with H.
pylori or EBV infection only. Moreover, CagA™ posi-
tive cases have had a stronger inflammation than
CagA ™ patients.”

The positive correlation between chronic inflamma-
tion and activity score of chronic gastritis and the EBV
IgG level is difficult to explain based on current know-
ledge: it suggests, nevertheless, some local or general
immunologic role of the viral infection which overlaps
with H. pylori infection.

The explanation of H. pylori-EBV interplay in the
pathogenesis of chronic gastritis and ulcer disease is
open to presumptions and speculations: additive
inflammatory responses, putative CagA* and EBV
oncogene interaction, activation/increased production
of inflammatory mediators such as interleukin IL-8
and IL-1beta were all presumed, and sometimes sup-
ported experimentally, but were unproven in humans:
the topic warrants further research.

The strength of our study is the demonstration of a
significantly higher prevalence of EBV and co-infection

with H. pylori+ EBV in duodenal ulcer patients, asso-
ciated with an increased level of immune response as
well, expressed by the higher anti-IgG cut-off levels,
which could correspond to an increased viral load or
a stronger immune response.”’ The increased preva-
lence of these infections does not signify, however, a
cause and effect relation.

Recent Mexican work showed, in accordance with
our results, that duodenal ulcer is associated with high
anti-EBV IgG titres (p =0.022, odds ratio (OR): 2.5).
The authors suggest that the reactivation of EBV in
gastric and duodenal mucosa increases the risk of
peptic ulcers.™

The weak point of our study is the rather low
number of cases; this was a pilot study and cost limita-
tions restricted the inclusion of larger groups of
patients. However, in most works the number of cases
was between 30 and 100. Secondly, to explore the rela-
tion between EBV, H. pylori and duodenal ulcer more
thoroughly, the presence of these agents must be
demonstrated by appropriate methods (immunochem-
istry for H. pylori, fluorescence in situ-hybridisation,
EBV-encoded RNA, quantitative polymerase chain
reaction, etc.’! in the epithelial cells and inflammatory
infiltrate in the close vicinity of duodenal ulcers): such
investigations are in progress in our department.

Older works suggest that duodenal ulcer offers pro-
tection against gastric cancer and this is based on radio-
logic and endoscopic studies performed decades ago,
when the role of EBV was unknown.*? This must be
completed and re-evaluated, incorporating the new
knowledge on gastroduodenal physiology and
infectology.

Conclusion

Both H. pylori and Epstein—Barr virus, and co-infection
with these agents, were significantly more prevalent in
duodenal ulcer patients than in functional dyspepsia
and GERD cases. Anti-viral IgG titre was also higher
in H. pylori positive patients than in the negative cases,
suggesting an increased viral load or stronger immune
response. The possible pathogenetic significance of
coexistent H. pylori and EBV infections must be studied
further, both in different stages of chronic gastritis and
especially in duodenal ulcer patients.
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