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Abstract

Background: Gastroesophageal reflux disease (GERD) is one of the most common problems encountered
in clinical practice today. The pathophysiology of GERD is comple, involving diverse factors.

Aim of the work: was to assess the role of visceral fat and IL-6, adiponectin and leptin levels on reflux
esophagitis in obese patients.

Patients and Methods: This prospective observational case-control study included a total of 90
participants; 60 patients with reflux esophagitis and 30 age and sex-matched healthy controls. Evaluation
of the Role of Visceral Fat, IL-6, Adiponectin and Leptin Levels on Reflux Esophagitis in Obese Patients
was done.

Results: An overall 90 patients were enrolled in this study, 50 males and 40 females, were assorted into
three groups, obese and had GERD group, non-obese and had GERD, included 30 patients (33.3%),17
males (56.7%) and 13 females (43.3%), and control group, included 30 patients (33.3%),18 males (60%)
and 12 females (40%). The mean levels of body mass index, weight circumference, fasting-plasma
glaucous, two hours post-prandial plasma glucose, Creatinine, liver enzymes, and lipid parameters were
elevated in obese group when compared with non-obese and control groups. Consequently, the mean levels
of leptin and interleukin-6 were high in obese group in comparison with other groups. Interestingly, the
mean level of adiponectin was high in non-obese group in comparison with obese and control groups.
Conclusion: Inflammatory cytokines, adipokines, and visceral fat referring abdominal obesity had an
association with reflux esophagitis.
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Introduction
Gastroesophageal reflux disease (GERD) is one

of the most common problems encountered in Obesity is strongly associated with inflammation,
clinical practice today®. The pathophysiology of presumably because of an increase in visceral fat
GERD is complex, involving diverse factors such and other tissues such as the liver secreting
as gastric acid secretion, dysfunction of the anti- proinflammatory cytokines (e.g., interleukin [IL-
reflux barrier, gastric emptying disturbances, and 6)®. Subsequently, abdominal visceral adipose
abnormalities in esophageal defense tissue seem to have a major rule in the
mechanisms. These different factors of GERD pathophysiology of GERD not only the metabolic
are incompletely understood, however they all effects but also its mechanical effect as a part of
share one common initiating event: increased increasing the intraabdominal pressure that leads
exposure of the esophageal epithelium to gastric to disturbances of the sphincter, and esophageal
contents, mainly acid, pepsin, trypsin, and bile motility functions®. Furthermore, it was
acids®. Mucosal injury, characterized by a established that abdominal visceral adipose tissue
nonspecific inflammatory reaction surrounding may be an optimal predictor of GERD among
the acid damaged epithelial cells, may occur in obese patients even better than body mass index,
the setting of pathological reflux. This leads to the and weight circumference®. Visceral fat is an
endoscopic  findings of mucosal breaks, important endocrine organ that secretes different
strictures, columnar metaplasia (Barrett’s bioactive substances such as adipocytokines.
esophagus), and adenocarcinoma®. Thus, obesity may affect the pathogenesis of
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GERD by acid reflux as well as adipocytokines
™. These adipokines, such as adiponectin and
leptin, which may regulate inflammation and cell
proliferation. In contrast, obesity is associated
with changes in the circulating levels of these
adipokines. Leptin is secreted in proportional to
fat mass, and it has been proposed as a
pathophysiologic ~ mediator of GERD®,
Moreover, leptin’s intracellular  signaling
pathway is similar to that of inflammatory
cytokines in several models including in vitro
models of Barrett's esophagus (BE). Also,
adiponectin is a protein secreted by adipocytes in
the visceral adipose tissue in inverse proportion
to fat mass,12 and it has an anti-inflammatory
effect®,

The literature is still obscure and limited
regarding the actual relationship between visceral
fat, adipokines and GERD. Hence, we conducted
this study to assess the role of visceral fat, IL-6,
adiponectin, and leptin levels on reflux
esophagitis in obese patients.

Patients and Methods:

This prospective observational case-control study
included a total of 90 participants; 60 patients
with reflux esophagitis and 30 age and sex-
matched healthy controls attending at the Internal
Medicine Department, Bab-El-Shaaryia
University Hospital, Faculty of Medicine, Al-
Azhar University. Approval of the ethical
committee and a written informed consent from
all the subjects were obtained. This study was
conducted between May 2016 to October 2018.

Evaluation of the Role of Visceral Fat, IL-6,
Adiponectin and Leptin Levels on Reflux
Esophagitis in Obese Patients was done.

Inclusion criteria

Patients with clinical evidence of GERD in terms
of heart burn, non-cardiac chest pain,
regurgitation, dyspepsia, dysphagia,
odynophagia, chronic pharyngitis, laryngitis, and
chronic cough, based on esophago-gastro-
duodenoscopy findings.

Exclusion criteria

Patients with previous gastric surgery, patients
who did not perform the Helicobacter pylori test,
patients on treatment by proton pump inhibitors,
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diabetic patients, heavy smokers, alcoholics,
pregnancy, and patients suffered from
diaphragmatic hernia (hiatus hernia).

Data collection

All 60 patients with reflux esophagitis (30 obese
and 30 non-obese (lean body) enrolled in the stu
dy were subordinated to meticulous history takin
0, physical examination and esophagogastroduod
enoscopy.

History taking comprehending age, sex, co-
morbidities (hypertension, chronic liver diseases,
chronic renal insufficiency, cardiac insufficiency,
and other chronic diseases) Furthermore, rigorous
physical examination was performed to retrieve
the parameters of obesity particularly weight,
body mass index(BMI), and  weight
circumference(WC). Subsequently, to evaluate
the presence of non-alcoholic fatty live disease
(NAFLD), all patients were subjected to
abdominal ultrasonography(US) and were
evaluated based on the scoring system of
Hamaguchi et al®®, Moreover, visceral adiposity
index(VVAI) was evaluated based on Amato et al.
@D whilst adequate samples were collected for
the optimal assessment of adiponectin, leptin, and
interleukin-6 (IL-6). Eventually, all patients were
submitted to routine investigations
comprehending blood profile, lipid profile, renal
function test, and liver function tests.
Esophagogastroduodenoscopy
Esophagogastroduodenoscopy was performed
using a flexible endoscope (Q260; Olympus
Optical, Tokyo, Japan) after overnight fasting.
Reflux esophagitis defined as proven reflux
esophagitis excluding minor change. The severity
of reflux esophagitis was graded from A to D
according to the Los Angeles classification
system. During each endoscopic examination,
rapid urease test (Pronto Dry; Medical
Instruments, Solothurn, Switzerland) using a
biopsy specimen obtained at the greater curvature
of the body of the stomach was done to evaluate
H. pylori.  Barrett's esophagus was defined as
an esophagus in which any portion of the normal
distal squamous epithelial lining was replaced by
columnar epithelium that was clearly visible
endoscopically (1cm) above the gastroesophageal
junction according to the British Society of
Gastroenterology guidelines on the diagnosis and
management of BE.
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Statistical analysis

Statistical analysis was performed using SPSS
software version 17 for Windows (SPSS Inc.,
Chicago, IL, USA). McNamara's exact test was
used to compare categorical paired variables. For
continuous outcomes, we used Wilcoxon sign
rank test for non-normally distributed data, and
student t-test for normally distributed data.
Correlation analysis was performed using the
Pearson correlation coefficient for continuous
normally-distributed  variables, while the
Spearmann rank correlation was used for other
variables. All tests were considered significant
when P < 0.05.

Results

Demographics and clinical characteristics:

An overall 90 subjects were enrolled in the study,
50 males and 40 females, were assorted into three
groups, obese and had GERD group, included 30
subjects (33.3%), 15 males (50%) and 15 females
(50%), with mean age was 42.27 + 9.35 years.
The mean BMI was 30.27 + 2.53 Kg/m? whilst
the mean waist circumference was 93.23 + 5.01
cm. The second group was non- obese and had
GERD, included 30 patients (33.3%), 17 males
(56.7%) and 13 females (43.3%), with mean age
of 41.77 £ 6.58 years. Moreover, the mean BMI
were 23.57 + 2.14 Kg/m? whilst, the mean waist
circumference was 8053 + 4.02 cm.
Consequently, the third control group, included
30 patients (33.3%), 18 males (60%) and 12
females (40%), and the mean age was 38.33 %
11.1 years while the mean BMI was 21.03 + 1.59
Kg/m?, and the mean waist circumference was
77.67 + 3.44 cm.

Among the obese group there were 6 (20%)
patients with grade A reflux, while 10 (33.3%)
patients with grade B, moreover, there were
11(36.7%) patients, 3 (10%) patients with grades
C, D, respectively. Subsequently, in non-obese
group there were 14 (46.7%) patients with grade
A. while there were 10 (33.3%) patients with
grade B. on the other hand there were 4 (13.3%)
Patients, 2 (6.7%) patients with grades C and D
respectively. Interestingly, there were 15 (50.0%)
patients in control group with grade A reflux
esophagitis. There were significant differences
between the three groups (p< 0.001) as regard as
the ultrasonography findings (Table 1).
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Relationships With leptin, adiponectin and
Interleukin-6 in obese group:

There was significant positive correlation
between BMI and leptin (r=0.512, p=0.004),
adiponectin (r=0.542, p=0.002) and Interleukin-6
levels (r=0.442, p=0.014). so, there was high
significant positive correlation between WC and
leptin (r=0.406, p=0.026), adiponectin (r=0.373,
p=0.042) and interleukin-6 (r=0.696, p<0.001). in

addition, there were significant positive
correlation between VAI and leptin levels
(r=0.470, p=0.009), adiponectin (r=0.565,

p=0.001) and Interleukin-6 (r=0.439, p=0.015).
Otherwise, there were significant positive
correlation between US findings and leptin levels
(r=0.467, p<0.001), adiponectin (r=0.443,
p=0.014) and Interleukin-6 (r=0.395, p=0.031).
(Table 2, and Figure .1).

Expression of Inflammatory Cytokines in
Reflux Esophagitis in obese group:

There was a significant difference (p< 0.001)
between leptin levels as regard as sex, the mean
leptin levels in female was 15.60 + 6.24, while the
mean leptin levels in male was 6.67 + 2.64.
Subsequently, there were significant differences
(p=0.008) between adiponectin levels and
interleukin-6(p=0.045) as regard as sex. The
mean adiponectin level in females was 4.07 +
1.03 while the mean level in males was 2.97 +
1.06. Also, the mean level of interleukin-6 in
females was 143.33 £57.28 while the mean level
in male was 104.33 + 43.54 ranged from 5 to 200.
Relationships With leptin, adiponectin, and
Interleukin-6 in non-obese group:

There was no significant correlation (p>0.05)
between Age, BMI, WC, two hours postprandial
plasma glaucous (2h-PPPG), fasting plasma
glucose(FPG),aspartate  transaminase (AST),
alanine transaminase (ALT), high density
lipoprotein (HDL), low density lipoprotein
(LDL), total cholesterol; (TC), triglyceride (TG),
VAI, US findings creatinine, hemoglobin (Hb),
international normalized ratio (INR) and Platelets
as regarding as the levels of leptin, adiponectin
and Interleukin-6. (Table 3).

Expression of Inflammatory Cytokines in
Reflux Esophagitis:

The mean level of leptin in female was 11.38 +
3.4 ranged from 6 to 16 while the mean was 9.81
+ 2.58 ranged from 2 to 7 in males. Subsequently,



the mean level of adiponectin was 6.31 + 2.90,
4,59 + 1.77 in females and males, respectively.
also, the mean level of interleukin-6 was 123.85
+ 39.90 in females whilst it was 110.94 + 35.98
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in males. Interestingly, there was no significant
difference of leptin (p=0.161), adiponectin
(p=0.054) and interleukin-6 (p=0.360) levels as
regard as the sex.

Table. 1 patient demographic characteristic

Non-obese Control One Way .
Obese group group group ANOVA Post hoc analysis
No.= 30 No.= 30 No.= 30 Fixes | Pl pr | P2 | p3
value
Age (years) M ® | 4227935 | 41772658 | 3833x1118 | 1612 | 0205 | Opo | 020 | 079
Sex Females | 15 (50%) 13 (43.3%) 12(40%) | o063 | o7z | 09| 080 | 100
BMI (kg/m?) Mean: | 30272253 | 2357214 | 2103x150 | L4 | opon | 000 | 090 | 000
waist circumference Mean £ 116.36 0.00 | 0.00 | 0.01
o) ol 93.23+501 | 8053+402 | 77.67+344 ° o001 | % : ;
FPG (mg/dl) Mean® | 10093891 | 9340824 | 8708+825 | 20231 | 0001 090 1 000 o.go
Mean + 147.87 0.00 0.00
PPG (mg/dl) o e 14297764 | 13083677 | 23308 | 0001 | 006 | *F :
Hb (g/dL) Mean: | 10802133 | 11456127 | 1266076 | 18573 | ooon | 000 | 090 | 00
INR M ® | Lo7£019 1.04+0.19 10001 | 1505 | 0200 | O3 027 0'542
Creatinine (mg/dI) Means | 11028 1.05+0.16 101£019 | 1321 | 0272 | %° O'éo °'g3
Mean £ 27023 ¢ 0.00 | 0.12 | 0.00
3
Platelets. (10%/Cmm) o o2 3224563 | 250244581 | 1661 | ooon | 0 | OF :
AST Means | ss27s850 | 3583x724 | 20172363 | 62275 | 0001 | Hs | 047 | O
ALT M‘;ag * | s532+1388 30.7 £5.93 224322 | 97.956 | 0001 | HS O'fo O'fo
HDL (mg/dl) Meant | 472355 | 3907£369 | 5327496 | 89858 | 0001 090 1 000 | 00
Mean £ 13947+ 0.00 | 0.00 | 0.00
LDL (mg/dl) o e 9919+1356 | 837778 | 20053 | 0001 | O . :
Mean £ 26747 % 256 14 0.00 | 0.00 | 0.00
TC (mg/di) o o 22357+3071 | 1303311312 | 2°2 o001 | O : :
Mean + 21767 % 232.38 0.00 | 0.00 | 0.00
TG (mg/d) ol ol 1799042318 | 90.43+1483 | 2% o001 | O : :
Leptin (ng/dl) Mean® | 11135154 7.43+1.30 8.7 +1.13 406 | ooz | s | 000 |00
Adiponectin (megiml) | M| 371115 5.33+1.44 8204144 | 24458 | 0001 | Hs | 09t | 0%
Interleukin (pg/ml) Mean: | 1a7s0e707 | 10067:417 | 7467+488 | 16345 | 000 | hs | 090 | 00
VAI Mean® | sa7x103 443+161 310x088 | 17677 | ooo1 | Hs | OOt | 000
Ultrasound Means | 421092 367+1.12 130£121 | 50928 | ooon | Hs | 020 | 000
Negative | 0 (0.0%) 0 (0.0%) 15(0%) | 59371 | 0001 | Ws | 9% | O%0
c Rerf]'“’?t. A 6 (20%) 14 (46.7%) 15 (50%)
Sophagitis
phag B 10 (33.3%) 10 (33.3%) 0 (0.0%)
c 11 (36.7%) 4 (13.3%) 0 (0.0%)
D 3 (10%) 2 (6.7%) 0 (0.0%)

BMI= body mass index, WC=weight circumference, FPG= fasting plasma glaucous, 2h-PPPG=two hours post-prandial plasma glaucous, Hb=
hemoglobin, LDL=low density lipo-protein, TC= total cholesterol, TG=triglyceride, VAI= visceral adiposity index, INR= international
normalized ratio, AST= aspartate transaminase, ALT= alanine transaminase, HDL=high density lipo-protein.
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Table.2 Correlations between demographic characteristics and adiponectin, leptin, IL-6 among obese group

with GERD

Variables Leptin Adiponectin Interleukin-6

r P-value r P-value r P-value

Age (years) 0.323 0.082 0.18 0.342 0.289 0.121
BMI (kg/m?) 0.512** 0.004 0.542** 0.002 0.442* 0.014
WC (cm) 0.406* 0.026 0.373* 0.042 0.696** | 0.001
FPG (mg/dl) 0.403* 0.027 0.421* 0.02 0.365* 0.047
PPG (mg/dl) -0.168 0.374 -0.111 0.559 -0.027 0.886
Hb (g/dL) 0.321 0.084 0.599** 0.001 0.174 0.358
INR 0.062 0.743 0.185 0.329 0.017 0.929
Creatinine (mg/dl) 0.259 0.167 0.264 0.159 -0.024 0.902
Platelets. (10%/cmm) -0.017 0.929 -0.066 0.731 -0.031 0.872
AST (u/l) 0.469** 0.009 0.435* 0.016 0.537** | 0.002
AIT (u/) 0.617** 0.001 0.493** 0.006 0.623** | 0.001
HDL (mg/dl) 0.555** 0.001 0.674** 0.001 0.369* 0.045
LDL (mg/dl 0.705** 0.001 0.666** 0.001 0.576** | 0.001
TC (mg/dl) 0.479** 0.007 0.609** 0.001 0.546** | 0.002
TG (mg/dl) 0.714** 0.001 0.498** 0.005 0.565** | 0.001
VAI 0.47** 0.009 0.565** 0.001 0.439* 0.015
u/s 0.467** 0.009 0.443* 0.014 0.395* 0.031

BMI=body mass index, WC=weight circumference, FPG= fasting plasma glaucous, 2h-PPPG=two hours post-prandial plasma glaucous,
Hb= hemoglobin, INR= international normalized ratio, AST= aspartate transaminase, ALT= alanine transaminase, HDL=high density
lipo-protein, LDL=Ilow density lipo-protein, TC= total cholesterol, TG=triglyceride, VAIl= visceral adiposity index.

Table.3 Correlations between demographic characteristics and adiponectin, leptin, IL-6 among
non-obese group.
Variables r P-value r P-value r P-value
Age (years) -0.037 0.847 0.197 0.297 0.279 0.136
BMI (kg/m?) -0.042 0.824 0.058 0.762 0.146 0.442
WC (cm) 0.031 0.873 0.004 0.983 -0.118 0.535
FPG (mg/dl) 0.169 0.373 0.106 0.578 0.091 0.632
PPG (mg/dl) -0.058 0.759 -0.15 0.429 -0.068 0.72
Hb (g/dL) 0.234 0.213 0.234 0.214 0.245 0.191
INR 0.172 0.382 -0.05 0.8 -0.115 0.559
Creatinine (mg/dl) -0.172 0.363 -0.169 0.371 -0.123 0.517
Platelets. (10%/cmm) -0.272 0.146 -0.141 0.459 -0.353 0.056
AST (u/l) -0.073 0.702 -0.078 0.683 -0.132 0.486
AIT (u/l) -0.13 0.495 0.238 0.205 0.058 0.760
HDL (mg/dl) -0.014 0.94 0.237 0.208 0.289 0.121
LDL (mg/dl -0.077 0.701 0.276 0.164 0.155 0.441
TC (mg/dl) -0.053 0.781 0.324 0.081 0.167 0.378
TG (mg/dl) -0.054 0.776 0.251 0.18 0.084 0.661
VAI 0.124 0.513 0.171 0.367 0.143 0.45
U/S 0.07 0.714 0.057 0.766 0.004 0.982
BMI= body mass index, WC=weight circumference, FPG= fasting plasma glaucous, 2h-PPPG=two hours post-prandial plasma glaucous, Hb=
hemoglobin, INR= international normalized ratio, AST= aspartate transaminase, ALT= alanine transaminase, HDL=high density lipo-protein,
LDL=low density lipo-protein, TC= total cholesterol, TG=triglyceride, VAI= visceral adiposity index.
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Discussion

Gastroesophageal reflux disease (GERD)
includes the whole spectrum of reflux disease,
from intermittent symptoms like heartburn or
acid regurgitation to endoscopic reflux
esophagitis and BE. It usually gives a
considerable impact on the quality of the
patient’s life not only by the symptoms, but
also by the following consultation procedures
and medical cares *?. The evidence retrieved
in this study brings to light that; the mean
levels of BMI, WC, FBS, PPG, creatinine,
AST, ALT, LDL, TC, TG and U/S findings
were elevated in obese group in comparison
with non-obese and control groups.
Subsequently, the mean levels of Hb and HDL
were low in obese group in comparison with
non-obese and control groups. Moreover, the
levels of inflammatory cytokines showed
significant differences in the three groups. As

Adiponect

Adiponect
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regard, the mean levels of leptin and
interleukin-6 was high in obese group in
comparison with other groups. Interestingly,
the mean level of adiponectin was high in non-
obese group in comparison with obese and
control groups.

In compliance with our result, a large study
including 8,571 Korean men, who underwent
comprehensive screening and endoscopy,
demonstrated that high BMI increased the risk
of reflux esophagitis with a dose-dependent
pattern. Furthermore, weight gain increased
the risk of new development of reflux
esophagitis®?.  Subsequently, Abdominal
visceral adiposity, rather than BMI, appears to
be more closely associated with reflux
esophagitis. A large cross-sectional study
using 5,329 comprehensive  screening

T
175.00
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individuals demonstrated that odds ratio (OR)
for erosive esophagitis correlated with obesity
measured by BMI, waist circumference, and
abdominal visceral adipose tissue volume
(p<0.001 for each factor)®,

Of note, the pathophysiological mechanism in
obesity includes lower esophageal sphincter
abnormalities, increased risk of hiatal hernia,
and increased intragastric pressure. Moreover,
alterations in the secretion of adiponectin and
leptin from adipocytes is a proposed link
between obesity and Barrett’s esophagus. The
data for weight reduction as a treatment for
GERD is less robust, but weight reduction
appears to be an association with fewer GERD
symptoms. In lean person, diet-induced
weight reduction correlated with improvement
in reflux symptoms“®

Wang et al. reported that the prevalence of
GERD symptoms in type Il DM patients in
USA  was  approximately — 41%%4,
Subsequently, Sun et al. reported that
laboratory parameters including FBG, TG, TC
and LDL was high in GERD group in
comparison with non-GERD group. also,
HDL level was low in GERD group®. In
2012, Hirata et al. investigated 66 Japanese
type |1 DM outpatients by Frequency Scale for
the Symptoms of GERD (FSSG), and their
results showed that the prevalence of GERD
symptoms in type 11 DM was 23% @9,

In contrast with our results, Catanzaro et al.
announced that Patients with NAFLD were
more likely to experience GERD symptoms
than controls. In the NAFLD group, we found
a higher prevalence of heartburn, both
heartburn and regurgitation, and belching.

increasing the number of transient LES
relaxations (8,

Despite the strength obtained in our study, the
case-control design involving cross-sectional
assessments, and the small sample size were
limited in establishing a causal relationship.
Longitudinal studies should be used to clarify
the causality of the association. The case-
control study can have selection bias
compared to population-based studies. To
minimize the selection bias, we selected age-
and sex-matched controls from the same
period and the same population undergoing a
health check-up. However, even if sample size
increases, the effect on the main outcomes will
be limited. Only patients with newly
diagnosed reflux esophagitis were enrolled,
reducing the potential effects of previous acid
suppression treatment. The selection of
persons undergoing a health check-up was not
influenced by the presence of the outcome
conditions, which reduces the risk of selection
bias. Finally, we measured several important
potential confounders and adjusted for those in
our analyses.

Conclusions

Inflammatory cytokines, adipokines, and
visceral fat referring abdominal obesity had an
association with reflux esophagitis. so, a
significant  association was established
between degrees of GERD and levels of leptin,
adiponectin, and interleukin-6. also, to
overcome the limitations of the present study,
high-quality randomized control trials should
be conducted to overcome the limitations of
the study.
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