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Abstract

Gastro oesophageal reflux disease is
due to involuntary gastric contents reflux
into the esophagus from stomach, causing
heartburn and acid regurgitation symptoms.
Genetic and environmental factors are
important factors in the causation of dis-
ease. Human Leukocyte antigens consid-
ered as an excellent marker for population
genetics analysis and disease association.
This study aimed to investigate the associa-
tion between HLA-DRB1-DQB1 haplotype
that inherited in linkage and its association
with gastro oesophageal reflux disease
(GERD). Patients and healthy controls were
prospectively recruited from gastrocolono-
scope unit at Al-Kindy Teaching Hospital
(Baghdad-Iraq) between January and July
2016. Forty Iraqi Arab Muslims patients
with a history of heartburn and dyspepsia
compared with 100 Iraqi Arab Muslims
control. All study patients and control group
underwent upper gastroesophageal endo-
scope examination and HLA-DRBI1 and
HLA-DQBI genotype were done using
sequence spesific oligonucleotide primer to
both groups. The frequencies of two haplo-
type HLA-DRB103-DQB103 and HLA-
DRB1/13-DQB 106 were significantly high-
er in patients with GERD while haplotype
HLA-DRB103-DQB102 was significantly
higher in control group. Sex had an effect in
disease developing that haplotype HLA-
DRB103-DQB103 was significantly more
common in female patients that increased
susceptibility to disease. This study identi-
fied that two haplotypes HLA-DRB103-
DQB103 and HLA-DRBI/13- DQBL06
leads to increased susceptibility to GERD
and haplotype HLA-DRB1/03-DQB1/02
was protective against GERD development.

[page 4]

Gastroenterology Insights 2018; volume 9:7471

Introduction

According to Genval workshop in 1999
that defined gastroesophageal reflux dis-
caseas (GERD) a disorder in the stomach
which it’s contents recurrently reflux into
the lower part of the oesophagus causing
heartburn and other symptoms.! About one
third of GERD patients had positive find-
ings endoscopically and the rest had no
obvious mucosal lesions.>? The complica-
tions of GERD are Barrett’s metaplasia that
develops as a reaction to chronic damage by
gastro-oesophageal reflux* and oesophageal
adenocarcinoma.’> The development of
these complications was due to altered
immune outline in response to different
stimulations of different antigens that mod-
ulate disease.® The cytotoxic T lymphocyte
and T helper cells can recognize these anti-
gens presented by HLA (human leukocyte
antigen) HLA-class I or HLA-class II mol-
ecules, respectively which plays an impor-
tant role in immune response regulation.”
One study found that there is an association
between HLA-DRB1 *15:01 and GERD in
patients with H. pylori positive infection.’
Other study demonstrated that HLA B7
may increased susceptibility for Barrett’s
oesophagus.” HLA-DR expression is found
in the oesophageal tissue of patients with
ongoing inflammation in the lamina propria
and submucosa of the oesophageal as a
result of cytokine release.!? The advantages
of HLA class Il expression on some tumor
cells appears to restrict tumor growth and
increased survival through stimulation of
CD4 T helper cell response against tumor.!!

This study aimed to investigate the
association between HLA-DRB1-DQBI1
haplotype that inherited in linkage and its
association with gastro oesophageal reflux
disease.

Materials and Methods

Patients with dyspepsia and heartburn
and healthy controls were prospectively
recruited from gastrocolonoscope unit at
Al-Kindy Teaching Hospital in Baghdad-
Iraq for the period between January and
July 2016. The demographic details of all
patients and control groups were recorded.
Written informed consent was obtained
from all patients and control group for this
study. The study protocol was reviewed and
approved by the Scientific and Ethical
Committee of Al-Kindy medical college
and Al-Kindy Teaching Hospital. The
patient group and control groups were sex
and age matched.

Forty Iraqi Arab Muslims patients with
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a history of heartburn and dyspepsia had
been referred for upper gastrointestinal
endoscopy at GIT center at Al-Kindy
Teaching Hospital, Baghdad and a diagno-
sis of GERD were prospectively recruited.
Those patients were compared with 100
Iraqi Arab Muslims control. All study
patients and control group underwent upper
gastroesophageal endoscope examination
and HLA-DRB1 and HLA-DQBI genotype
were done using sequence spesific oligonu-
cleotide primer to both groups.

Patients with Barrett’s esophagus,
esophageal varices, patients with secondary
causes of gastro-oesophageal reflux dis-
ease, patients who had consumed antacids,
H2 blockers, proton pump inhibitors, non-
steroidal anti-inflammatory drugs, alcohol,
history of Helicobacter pylori eradication,
subjects with a history of gastrointestinal
surgery, peptic ulcer, and gastric cancer or
with systemic disease requiring chronic
medication were excluded from the study.

The control group was include 100 Iraqi
Arab Muslims individuals undergoing
upper gastrointestinal endoscopy for rea-
sons other than reflux symptoms, Barrett’s
esophagus or any form of dyspepsia and
heartburn. This group included those with
normal OGD.

Oesophagogastric examinations
Both patients and control groups were
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Table 1. Frequencies of HLA-DRB1-DQBI1 haplotypes in patients with GERD compared with healthy control subjects.

HLA-DR-DQ Haplotype GERD patients Healthy controls (CD 95%
DRBI1 No.=40 No.=100
No. % No.%

0l 04 22 e
02 ] — i ——
02 [ — 44 -
03 ] — i —
03 02 230 T 2.632 1.090-6.354 0.031
03 03 40 2 2 5.444 0.955-31.014 0.056
03 06 4 4 —
03 ] — 2 —
04 0l 6 6 0 —
04 02 2 5 010 0473 0.099-2.265 0.349
04 03 6 15 6 6 2.764 0.834-9.157 0.096
04 7 — 7 — —
M 06 ? 5 e e —
05 [ — e ——
06 0l 22 e
06 7 — 2 ——
06 05 2 2 -~
07 ] — =
07 02 6 15 6 6 2.764 0.834-9.157 0.096
07 03 6 15 6 6 2764 0.834-9.157 0.096
07 05 O —
07 /S — 2 ——
08 02 TN = —
08 03 2 5 2 2 2578 0.350-18.969 0.352
08 04 L O —
10 R — 22—
10 05 - -
11 ] — 7 —
11 02 Lo —
11 03 2 5 2 0.386 0.082-1.808 0.227
11 04 2 2 —
11 05 2 5 TR 1263 0.222-7.185 0.792
11 06 22 e -
11 1 — e ——
12 02 22 e
12 03 S — -
12 05 25 4 4 e
13 77— e ——
13 03 410 4 4 2.666 0.633-11.231 0.181
13 S — 2 —
13 06 6 15 4 4 4235 1.126-15.922 0.032
14 03 2 5 2 2 2578 0.350-18.969 0.352
14 M . —
14 05 25—
14 /A — 2 2 e
15 17— 7 T ——
15 03 2 5 —
15 05 2 5 2 2 2578 0.350-18.969 0.352
15 06 6 15— —
15 R — i
16 1 — 2 2 e
16 05 25 e e
16 06 2 5 2 2 2578 0.350-18.969 0.352
17 R — 2 U —
17 I — I —
Total 80 100 200100
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Table 2. Frequencies of HLA-DRB1-DQB1 haplotypes in male patients with GERD compared with healthy control subjects.

HLA-DR-DQ Haplotype
DRB1 No.=20
No. %

GERD patients

Healthy controls

No.=50
No.%

(C1) 95%

P-value

01 04 2 4 e
02 oo 48— e
02 03 4 8 e
03 ] — 48—
03 02 6 30 8 16 2.250 0.664-7.614 0.192
03 03 e e e
03 06 2 4 e
03 L 2 4 e
04 01 2 4 e e
04 02 2 10 8 16 0.583 0.112-3.022 0.520
04 03 6 2 — e
04 [ - 4 [ — —
04 06 e e e —
05 2 24— e
06 01 e e e e e
06 03 e e e
06 05 e e e e
07 0 e e e
07 02 2 10 2 4 2.666 0.349-20.375 0.375
07 03 2 10 2 4 2.666 0.349-20.375 0.375
07 05 2 4 e
07 6 2 4 e
08 02 e e e e e
08 03 2 10 2 4 2.666 0.349-20.375 0.375
08 04 2 4 e
10 03 e e e
10 05 2 4 e
11 ] — T —
11 02 4 8 e e
11 L 6 12— e
11 04 - e e e e
11 [ S — 4 - —
11 06 — e e e
11 [/ — 48—
12 02 e e e e e
12 03 2 n - —
12 05 4 8
13 e 48— e
13 03 2 10 2 4 2.666 0.349-20.375 0.375
13 6 24—
13 06 2 n — —
14 03 2 4 —

14 4 e e e
14 05 2 10— e e
14 e -
15 17— 2 44— e
15 03 2 n — —
15 L e -

15 06 2 n - - —
15 07 e e e e
16 1 e
16 05 2 e —
16 06 e e -
17 03 e e e e
17 8 e —
Total 28 100 102100
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Table 3. Frequencies of HLA-DRB1-DQB1 haplotypes in female patients with GERD compared with healthy control subjects.

HLA-DR-DQ Haplotype

DRB1

GERD patients

No.=20 No.=50
No. % No.%

Healthy controls

(C1) 95%

2
03 02 6 30 6 12 3.142 0.872-11.320 0.079
03 03 4 20 2 4 6.000 1.002-35.908 0.049
03 06 2 4 e
03 07 e e e
04 01 4 8 e
04 02 - 2 4
04 03 6 B
04 2 — e —
04 06 2 n — —
05 e - 2 e —
06 01 2 4 e
06 L 2 4 e
06 05 2 4 — e
07 () 2 4 e e
07 02 4 20 4 8 2.875 0.642-12.860 0.167
07 03 4 20 4 8 2.875 0.642-12.860 0.167
07 05 e e e e e
07 06 e e e
08 02 24— e e
08 03 e e e e e
08 04 e e e e e
10 3 24—
10 05 24— e
11 o 24—
11 02 8 16 e
11 03 2 10 6 12 0.814 0.150-4.423 0.812
11 4 24— e
11 05 2 1 ——
11 06 2 4 -
11 ([ 48—
12 02 2 4 e
12 03 e e - -
12 05 2 0 e e
13 (77— 48— e
13 03 2 10 2 4 2.666 0.349-20.375 0.344
13 05 e e e e
13 06 4 20 4 8 2.875 0.642-12.860 0.167
14 03 2 n
14 04 2 4 — e
14 05 e e e e
14 07 2 4 e
15 (72— 2 44— e e
15 03 e e e e e
15 05 2 10 2 4 2.666 0.349-20.375 0.344
15 06 4 20 e e
15 L 2 4 e
16 02 2 4 e
16 05 e e e e
16 06 2 10 2 4 2.666 0.349-20.375 0.344
17 03 2 e —
17 8 2 4 —
Total 52100 98 100
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underwent upper gastrointestinal endoscop-
ic examinations using gastroscope: GIF-
H260; Olympus, Tokyo, Japan and Display
screen; Olympus OEV-261H liquid crystal
display monitor; Olympus, Tokyo, Japan.
The definition of gastroesophageal junction
was the squamocolumnar junction and the
proximal margin of gastric folds. According
to Savary and Miller, 197912 it was classi-
fied as Grade II which is confluent erosive
or exudative mucosal lesions which do not
extend around the entire esophageal cir-
cumference or Grade III which is erosive or
exudative mucosal lesions which cover the
entire esophageal circumference without
stricture.

HLA Class II genotyping (HLA-
DRB1)

DNA was extracted from human blood
using blood kit (QIAmp DNA blood Mini
Kit, QIAGEN INC- Germany). Then con-
centration and purification of DNA was
estimated using Nanodrop —South Korea.
DNA was verified by electrophoresis in a
2% agarose gel containing ethidium bro-
mide and was visualized under UV light.
Locus- and allele-specific amplification of
genomic patients and control DNA was per-
formed for DRB1 and DQBI. DNA
Amplification and Hybridization was per-
formed using a sequence-specific oligonu-
cleotide (SSO) probes by HLA-DRB1 and
HLA-DQBI1 amplification and hybridiza-
tion kits (SSO HLA type DRBI plus and
Mastermix for HLA type DRB1 Amp plus
kits -Innogenetics-Belgium) and (SSO HLA
type DQBI1 plus and Mastermix for HLA
type DQB1 Amp plus kits -Innogenetics-
Belgium) by AutoLipa — 48Innogenetics-
Belgum. The results were interpreted using
LiRas version-5.0 software- Innogenetics-
Belgium.

Statistical analysis

HLA-DRB1 and HLA-DQBI frequen-
cies were determined by direct counting.
The frequency of each allele was compared
between patients and control group using
chi-square test Fisher exact test using
MiniTab version. 3.0 software. In each
comparison, the Odds ratio (OR) along with
the 95% confidence interval (95% CI) was
used. Gene frequencies for both groups
were calculated. P-value less than 0.05
were considered statistically significant.

Results

The frequencies of two haplotype HLA-
DRB1*03-DQB1*03 and HLA-DRB*13-
DQB1*06 were significantly higher in
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patients with GERD while haplotype HLA-
DRB1*03-DQB1*02 was significantly
higher in control group Table 1. Sex had an
effect in disease developing that haplotype
HLA-DRB1*03-DQB1*03 was significant-
ly more common in female patients that
increased susceptibility to disease as shown
in Tables 2 and 3.

Discussion

GERD is an important disease that leads
to Barrett’s oesophagus and malignant
transformation of the esophagus.!3 This
study shown that the expression of two hap-
lotype HLA-DRB1*03-DQB1*03 and
HLA-DRBI1*13-DQB1*06 were signifi-
cantly higher in patients with GERD while
haplotype HLA-DRB1*03-DQB1*02 was
significantly higher and protective in con-
trol group. The HLA had a central role in T
cell or NK cell recognition and in patients
who had other alleles leads to evasion of
immune observation by metaplastic cells,
that’s leads to Barrett’s metaplasia—dyspla-
sia—adenocarcinoma sequence; so HLA
class I (HLA-ABC) expression is down reg-
ulated and class I (HLADP, DQ, DR)
expression is up regulated in Asian patients
with Barrett’s oesophagus that leads to
malignant transformation of the epithelial
cells using immunohistochemical stain-
ing.”* Additional studies are necessary to
assess the value of these genetic aberrations
and related molecular changes in disease
prognosis. HLA expression may help to
stratify patients into low risk and high risk
sets for GERD development. The Indian
Asian patients showed that HLA-B7 had an
association with GERD disease.!> The
expression of HLA-DR have increased on
eosinophils in patients with eosinophilic
esophagitis.!® Thus, polymorphism in HLA
system is an excellent marker for popula-
tion genetic analyses and disease-associa-
tion studies. There is a racial difference in
GERD disease prevalence due to presence
of many genes that affect the disease devel-
opment.!”-!® Mahdi et al.,'® reported that
HLA-DRBI1 *15:01 had an association with
GERD patients infected with H. pylori.
Regarding recombination that is most com-
monly occurs in or around genes and haplo-
tyoe structure strongly affects synapsis will
occur that facilitates subsequent recombina-
tion events to occur.22! The differences in
the linkage may be due to synaptonemal
complex, which is a proteinaceous structure
formed by transverse filaments and lateral
clements. At some stage in prophase of
meiosis I, the link between 30 near gene
region and 50 near gene region may be
small in space. The block of this investiga-
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tion is merely a part of 1 larger human
block, but self-similar phenomenon exists
extensively in biology. This study is the first
to report on the genetics of HLA haplotype
polymorphisms in Iraqi Arab Muslims pop-
ulation.We got results from the low-fre-
quency variants of the HLA haplotypes that
are more powerful to detect risk and to
detect protective HLA haplotype variants in
GERD patients.

Conclusions

This study identified that two haplo-
types HLA-DRB103-DQB103 and HLA-
DRB1/13- DQB1/06 leads to increased sus-
ceptibility to GERD and haplotype HLA-
DRB1/03-DQB102 was protective against
GERD development.
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