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ABSTRACT

Background: Epstein-Barr virus (EBV)-associated adenocarcinoma constitutes 10% of gastric carcinomas
worldwide. The EBV-positive adenocarcinoma has a unique genomic aberration with a low mutation burden
and thus carries a good prognosis. The distinct salient genomic features have provided a guide to targeted
therapy and the possibility of a clinical trial for emerging drugs in EBV-positive gastric adenocarcinomas. We
retrospectively reviewed ten cases to determine the frequency of this association in our environment. Methods:
The study was an analytical case-control study. Non-probably purposive sampling method was adopted; ten
formalin-fixed and paraffin-embedded tissue blocks from surgically resected gastric adenocarcinoma seen at
the Histopathology Department of the University of Maiduguri Teaching Hospital were selected and used. The
PCR was done at National Trypanosomiasis Centre, Kaduna using 129 bp primers. The patient biodata and
EBV status were entered into a computer and analysed using SPSS version 23. Proportions were calculated
using the Chi-square test and a p-value of <0.05 was considered statistically significant. Results: Ten cases were
retrieved. There were 6 females and 4 males with F:M ratio of 3:2 and a mean age of 52.7 +10.26 SD with an SE
of 0.661. Seventy percent of the cases were positive for EBV while 30% were negative. Four out of the 6 females
were positive for EBV DNA and 3 out of the 4 males were positive for EBV DNA. Fifty percent of the positive
cases were found within their 4th decade of Life. There was no statistical significance between the histological
types and EBV status (p=0.467). Conclusion: The study has shown a high frequency of EBV-DNA detection in
patients with gastric adenocarcinoma in our environment, with 50 % occurring in the 4th decade of life. We
recommend a further study with larger sample size and analysis of exome and genome sequencing of EBV in
patients with gastric adenocarcinoma to increase our understanding of its prognosis and treatment.
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Teaching Hospital. 2Dept of Medical Laboratory Gastric cancer is the 4th most frequent neoplasm
Sciences, University of Maiduguri Teaching Hospital. accounting for 6.8% of all cancers and the second
3Dept of Surgery, University of Maiduguri Teaching leading cause of death from cancer worldwide.'
Hospital Over 70% of gastric cancers occur in developing

countries and half of the world's total occurs in
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Eastern Asia, mainly China.” Incidence of 4.5%
with a mortality rate of 4.1% have been reported in
Africa and it was ranked the 9th most common
cancer.! In Nigeria, 2% and 19% incidence and
Date Submitted 25th May 2022 mortality rates respectively were reported even
Date Accepted 18th June 2022 though most of the data from the country were
Date Published online 30th June 2022 hospital-based, there is a possibility that it has been

under-reported.*#
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gastric carcinoma (diffuse type) and chromosomal
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instability gastric carcinoma (intestinal type). EBV is
one of the oncogenic viruses implicated in many
cancers. Its positivity in gastric adenocarcinoma was
significantly higher in diffuse histological type,
males gender, patients <40years, and mostly non-
antral sites.”"”

This study aims to characterize the histological types
of gastric adenocarcinoma using the three-tier
Lauren classification system into intestinal, diffuse
and indeterminate types (which corresponds to the
respective WHO 2016 gastric cancer classification)
and to detect the presents of EBV-DNA using
Polymerase Chain Reaction (PCR) on archived tissue
biopsies of patients diagnosed with gastric
adenocarcinoma. To the best of our knowledge, this

is an index report in our environment.

Methods:
The study was an analytical case-control study. Non-
probably purposive sampling method was adopted.

Sequence
Primer
primer1  5-CCAGACAGCAGCCAATTGTC-3'
primer2  5-GGTAGAAGACCCCCTCTITAC-3'

DNA was extracted from each paraffin block and
conventional PCR was carried out at the National
Trypanosomiasis centre, Kaduna state. The DNA
extraction and PCR protocols were done in the
following steps.

1. A ten-micrometer thick section of each block of
formalin-fixed paraffin-embedded tissue (FFPET)
was collected in a 1.5 ml microcentrifuge tube,
dewaxed by adding 1 ml of xylene and vortexed
for 10 seconds then centrifuged at full speed
(14000rpm) for 2 minutes at room temperature.

2. The supernatant was removed by pipetting and to
the pellet 1ml, ethanol (100%) was added and then
mixed by vortexing to remove residual xylene
from the sample.

3. The tubes were opened and incubated at room
temperature for the ethanol to evaporate.

4. To the 10pm thick tissues (dewaxed) kept in
1.5mL microcentrifuge tubes, 0.5mL of DNA
extraction solution was added guided by the
manufacturer’s instructions.

Twelve formalin-fixed and paraffin-embedded
tissue blocks from surgically resected gastric
adenocarcinoma were retrieved from the archives
(2018-2020) of the Histopathology department at the
University of Maiduguri Teaching Hospital. Two
cases out of the 12 gastric adenocarcinomas found
the the
corresponding tissue blocks were missing. The

were excluded from study because
remaining ten cases histologically diagnosed with
gastric adenocarcinoma were used. The patients” bio-
data and the histological types (Lauren classification)
were retrieved from the request card and the cancer
register. A 129 bp primer sequence with 10
nucleotides each for forward (primer 1) and reversed
(primer 2) sequence was adopted from a previous
study.” The study was reviewed and approved by
the Research and Ethical Review Committee of the
University of Maiduguri
(UMTH/REC/985).

Teaching Hospital

Amplicon size base pair (bp)

129 bp

5. After incubation at 100°C for 10 minutes, the
samples were centrifuged at 12,000 rpm for 10
minutes.

6. The supernatant containing DNA was stored at
—-20°C and then used as the template for the PCR.

7. The primer for PCR adopted was the 129 bp
region of the internal repeat, EBNA-1 (Epstein-
Barr virus nuclear antigen-1).13

8. The template DNA 1ug was mixed with 10 X
buffer (100 mM Tris-HCI, 500 mM KCI, 15 mM
MgCly), 10 mM dNTP mixture, and 1.5 pU Taq-
polymerase, which constituted the master mix.

9. The prepared samples were loaded into the
Appendoft cycler, where the sample DNA was
denatured at 95°C for 5 minutes and then
subjected to 35 cycles of amplification.

10. Each cycle consisted of 30 seconds of denaturation
at 95°C, 30 seconds of annealing at 58°C, and 1
minute of extension at 72°C. Finally, the mixture
samples were extended at 72°C for 5 minutes.
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11. B95-8 cell line (EBV-transformed leukocytes) as a
positive control and a mixture of samples without
DNA served as a negative control.

12. The products of PCR were electrophoresed in a

2% agarose gel and then stained with ethidium

bromide. It then

photographed. (figure 1)

Results:

was visualized and

1234567 8910111213

3000b

500bp

200bp
100bp

Key:

Lane 1-PCR Ladder

Lane 2-Positive control
Lane 3-12 test samples
Lane 13-Negative control

Figure 1: Shows Photographs of PCR Products

Table 1: Shows mean age, gender (sex), Age Groups and EBV status (n=10)

Frequency Percent
Mean age+ SD  52.7 £10.26
Sex
F 6 60.0
M 4 40.0
Total 10 100.0
Age Group (years)
40-49 5 50.0
50-59 3 30.0
60-69 1 10.0
>70 1 10.0
Total 10 100.0
EBV status
EBV- 3 30.0
EBV+ 7 70.0
Total 10 100.0

Table 2: Cross-Tabulation of Age Groups with EBV Status

EBV Status
EBV- EBV+ Total (%)
Age Groups 40-49 0 5 5(50)
50-59 2 1 3(30)
60-69 1 0 1(10)
=70 0 1 1(10)
Total 3 7 10(100)
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Table 3: Cross Tabulation of gender and EBV Status

EBV Status
EBV- EBV+ Total
Sex F 2 4 6
M 1 3 4
Total 3 7 10

Table 4: Cross Tabulation of Morphological Types of Gastric Adenocarcinoma with EBV Status

EBV Status
EBV- EBV+ Total
Morphological Types Adenocarcinoma Diffuse 3 5 8
Adenocarcinoma Intestinal 0 2 2
Total 3(30%) 7(70%)  10(100%)
Discussion:

Epstein-Barr virus (EBV) was discovered to be
associated with gastric adenocarcinomas based on
histopathological features since 1990.1* The EBV-
positive adenocarcinomas have a good prognosis
and unique genomic aberration with low mutation
burden. It responds to immunotherapy especially
immune checkpoint targeted therapy, unlike EBV-
negative adenocarcinomas.'*!>1¢ In this study 10
cases of gastric adenocarcinoma were retrospectively
reviewed and analysed. There were 6 females and 4
males with a male-to-female ratio of 2:3 and a mean
age of 52.7+10.27 years (table 1 and 3). Seventy
percent of the cases show positive EBV DNA, by PCR
using 129 primers (figure 1). These findings are in
keeping with many reported cases that showed an
average age of 58 years with a higher frequency of
EBV-positive cases in men.%! Frequency of 10% was
reported in Korea, Hong Kong, China and Japan.’®
These findings were at variance with the current
study, probably because of our small sample size.

Epstein-Barr Virus positive adenocarcinomas are
mostly found in the proximal stomach and can
invade the submucosa. However, the rate of lymph
node metastasis was reported to be low.!* Its
positivity in  gastric adenocarcinoma  was
significantly higher in diffuse histological type.>12In
this study 8 cases were classified as diffuse type and
2 cases were intestinal type adenocarcinoma. Five
out of the 8 cases of diffuse and the 2 of the intestinal
type were EBV-positive adenocarcinoma, (Tables 1
and 4). There was no statistically significant
relationship between the various histological types

of gastric adenocarcinoma and EBV status (p=0.469),
probably due to the small sample size, (table 4).

The
adenocarcinoma was 8.5 years compared to only 5.3

median survival of EBV-positive
years in EBV-negative cancer.'* Therefore; there is a
need to treat EBV-positive adenocarcinoma because
of its high median survival duration.!4

Many studies have indicated a negative correlation
between p53 antibody and EBV positivity and thus,
it has been shown that EBV-positive gastric
adenocarcinoma lacks the TP 53 mutation. 314 In
reported gastric
adenocarcinomas, have shown remarkable response

cases, EBV-positive
to newer immunotherapy drugs.17181920 All cases of
EBV-positive gastric cancers certainly displayed
CDKN2A (P16 gene) as promoter hypermethylation
and lack MLH1 hypermethylation found in MSI-
associated cancers.>!? These distinct salient genomic
features have provided a guide to targeted therapy
and the possibility of a clinical trial for emerging
drugs in EBV-positive gastric adenocarcinoma.”1%20

Conclusion: The study has shown a high frequency
of EBV-DNA detection in patients with gastric
50%
occurred in the 4™ decade of life. We recommend a

adenocarcinoma in our environment and
further study with larger sample size and analysis of
exome and genome sequencing of EBV in patients
with gastric adenocarcinoma to increase our
understanding of its prognosis and treatment.
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