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ABSTRACT

Aim: The purpose of this study is to review the literature to determine the common pathogenetic mechanisms (PM) between gastroesophageal reflux disease
(GERD) and obesity, as well as to analyze the impact of one disease on the other, followed by a review of the basic principles of diagnosis and treatment of
patients with a combination of these comorbidities.

Materials and Methods: The literature review included an analysis of articles from the Scopus and Web of Science databases, with a focus on pathogenesis,
clinical data, diagnosis and treatment of GERD and obesity. The following keywords were used to find relevant materials on the research topic: “GERD”, “obesity”,
“pathogenesis’, “treatment’, “clinical trials"

Conclusions: A series of studies have shown that there are risk factors that increase the development of GERD: stress, bad habits, excessive body mass index

(BMI), advanced age and lifestyle. At the same time, obesity has similar risk factors to GERD, which in turn prompts the search for correction of common PM,

new ways of diagnosis and comprehensive personalized treatment.
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INTRODUCTION

According to the World Gastroenterology Organiza-
tion (WGO), gastroesophageal reflux disease (GERD)
is defined as symptoms of reflux, erosive esophagitis,
which contribute to a person’s quality of life (QOL) (work
performance, sleep quality), as well as complications
lasting one or more days a week, resulting from retro-
grade backflow of gastric contents into the esophagus,
oropharynx, and/or airways [1].

GERD is a “disease of the XXI century,” as it is charac-
terized by the WGO, based on epidemiological data
that show that it affects 20 to 50% of the population of
different countries [1]. GERD is one of the leading causes
of decreased QOL, disability, and the development of a
number of complications [2]. The Ukrainian Association
of Gastroenterologists began statistical registration of
GERD in Ukraine in 2009, and as of 2017, the prevalence
was 190 cases per 100,000 people [3].

Obesity is a chronic disease characterized by excessive
body fat, which can lead to an increased risk of lipid and
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carbohydrate metabolism changes and can contribute
to the development of type 2 diabetes, cardiovascular
disease, and increase the risk of certain cancers and
other health problems [4].

According to the World Health Organization, in 2022,
one in eight people in the world was obese (about 890
million were obese), while 43% of adults aged 18 years
and older were overweight (2.5 billion adults) [4].

Thus, GERD and obesity are one of the most common
chronic diseases in the modern world, which can aggra-
vate each other’s course through pathogenic links [1, 4].

AIM

The purpose of this study is to review the literature to
determine the common pathogenetic mechanisms
(PM) between GERD and obesity, as well as to analyze
the impact of one disease on the other, and to consider
the basic principles of diagnosis and treatment of pa-
tients with a combination of this comorbid pathology.
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Table 1. Common and distinctive RF for obesity and GERD

RF' Obesity GERD?
. FRs that cannot be modified
Age [7] +
Gender [8] +
Genetic predisposition [9] + +
II. FRs subject to modification
Physical inactivity [7] +
Unbalanced diet [11] + +
High body mass index [10] + +
Abdominal obesity [12] + +
Smoking [13] + +
Alcohol consumption [14] + +
Stress [15, 16] + +
Influence of internal abdominal pressure [17] - +
Use of non-steroidal anti-inflammatory drugs [18] - +

Living conditions (socio-economic and
environmental reasons) [7]

+
+

Note: " — RF — risk factor, 2 — GERD - gastroesophageal reflux disease.

MATERIALS AND METHODS

The literature review includes the analysis of articles
from the scientometric databases Scopus and Web of
Science, with a focus on the pathogenesis, diagnosis
and treatment of GERD and obesity. The following
keywords were used to find relevant materials on the
research topic: “GERD", “obesity", “overweight”, “patho-
genesis’, “treatment”. All selected sources were carefully
analyzed for data on common mechanisms of devel-
opment of these diseases, as well as methods of their
diagnosis and treatment. This study was conducted in
compliance with the ethical standards approved by
the Ethics Committee of Uzhhorod National University.

REVIEW AND DISCUSSION

According to the literature, GERD and obesity are
considered in terms of modifiable and non-modifiable
risk factors (RF) [5, 6], pathogenetic features, lifestyle,
physiological features, etc.

The most significant gaps in research related to GERD
and obesity are not related to the study of the number
of RFs and their quality of influence, but to insufficient
information about their interaction with each other
and their joint impact on the development of certain
diseases [6-8, 10, 11].

A number of studies have shown that overweight, in
particular abdominal obesity (AO), leads to an increase
in intra-abdominal pressure (IAP) [12]. In addition,
obese patients are often diagnosed with a hiatal her-
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nia, which further disrupts anti-reflux mechanisms and
aggravates GERD [14]. At the same time, an increase in
IAP leads to mechanical distortion of the esophageal
orifice of the diaphragm and the formation of a partial
hernia of the esophageal orifice of the diaphragm,
which in turn increases the ingress of acid into the
lower esophageal sphincter (LES), contributing to
the development of GERD and the risk of esophageal
cancer [4,7,10, 14].

In addition, an increase in IAP, in turn, leads to a
deterioration in the function of the LES and promotes
retrograde throwing of gastric contents into the esoph-
agus, increases the frequency of reflex episodes, which
contributes to the development of GERD and related
complications [14, 15].

Obesity is associated with impaired GERD function,
including increased transient GERD relaxation and
acid reflux (AR), especially after meals, indicating that
impaired GERD function may be an early sign of obesi-
ty-related GERD [14, 15].

Obese patients have changes in motility and acid
exposure (AE), as well as an increase in the frequency
of transient relaxation of the LES, which contributesto a
longer exposure to acid in the esophagus [15, 16]. These
data are confirmed by increased AE and a significantly
higher DeMeester index compared to people with
normal body weight [16].

Overweight and obesity, as well as increased waist cir-
cumference, correlate with increased IAP and a gastro-
esophageal pressure gradient that induces reflux [17].
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A number of studies have shown that AO is an im-
portant factor in the development of GERD due to
mechanical pressure on the diaphragm and changes
in the function of the LES [18].

Obesity contributes to the displacement and dis-
coordination and imbalance of the structures of the
esophageal opening of the diaphragm, which further
weakens the anti-reflux barrier [14, 16, 17].

Obesity is clinically and physiologically characterized
by excessive accumulation of metabolically active adi-
pose tissue [10, 19]. Adipose tissue secretes a number
of pro-inflammatory cytokines, such as interleukin-6,
tumor necrosis factor a (TNF-a) and leptin, which con-
tribute to the stimulation of inflammatory processes in
the esophagus, worsening the clinical picture of GERD,
leading to chronic inflammation in the esophagus,
increasing the risk of developing GERD complications
such as erosive esophagitis and esophageal adenocar-
cinoma [10, 20].

However, a study of nearly half a million adults with
GERD in Scandinavian countries found that the risk
of developing esophageal cancer (EC) in people with
non-erosive GERD (about 60-70% of patients with GERD
[21, 22]) was not increased compared to the general
population. Instead, patients with an existing erosive
form of GERD, in which inflammation of the esophageal
mucosa occurs, had an approximately 2.4 times higher
risk of EC compared to those patients with non-erosive
GERD [21, 22].

Obesity is associated with metabolic changes such
as animbalance of hormones, in particular ghrelin and
leptin. In the case of reduced ghrelin levels, which are
associated with decreased motility of the upper gastro-
intestinal tract, food stagnation occurs and increases
the risk of reflux [5, 10, 11, 19]. On the other hand, ele-
vated leptin levels are associated with the development
of leptin resistance, which in turn further worsens the
course of GERD [5, 10, 11, 19].

Chronic elevation of IAP in obese individuals is asso-
ciated with various comorbidities: GERD, hypertension,
and other conditions, suggesting that elevated IAP
plays a significant role in the pathogenesis of these
disorders [23].

On the other hand, GERD can cause weight gain due
to reduced physical activity (PA) and the use of certain
medications. Long-term use of proton pump inhibitors
(PPIs) may be associated with weight gain due to the
effect on metabolism and possible impaired appetite
regulation [8, 24, 25].

The use of anesthesia, in particular in obese patients,
decreases the LES pressure and barrier pressure, is more
pronounced in obese patients, which increases the risk
of regurgitation and aspiration [26].

Patients with GERD can also change their eating hab-
its by eating more food to temporarily relieve symptoms
or by choosing high-calorie foods that do not cause
esophageal irritation [27].

In addition to eating habits, patients with GERD may
often avoid PA due to discomfort or pain during move-
ment, especially when bending over or doing strenuous
activities [13].

Modern methods of diagnosing GERD include endo-
scopic examination, esophageal manometry, and pH
metering, and in the case of overweight or obesity, an
assessment of BMIl and body composition is also added
[15,17, 28, 29].

The prevention of both GERD and obesity is based on
lifestyle changes, dietary correction, dosed PA, and, in
the presence of bad habits, quitting them. Therefore,
only acomprehensive positive impact on the lifestyle of
patients can reduce IAP and improve the function of the
LES, which is important in preventing the progression
of GERD [29-31].

In obese patients, in addition to pharmacotherapy,
the treatment plan may also include the use of surgi-
cal methods such as bariatric surgery (BS) to achieve
weight loss (WL) [32]. Gastric bypass (GB), or sleeve
gastrectomy, has been shown to be very effective in
reducing the symptoms of GERD [32]. However, some
studies show that BS can both improve and worsen
patients’condition [32]. There is evidence that patients
after sleeve gastrectomy may experience intrathoracic
gastric migration due to changes in the anatomy of the
esophageal opening of the diaphragm, which causes
new episodes of clinical manifestations of GERD, such
as heartburn and regurgitation, requiring additional
treatment and, accordingly, cost and time with a simul-
taneous deterioration in QOL [32].

Studies confirm a close and complex multifactorial
relationship between obesity, overweight and the
development and clinical course of GERD [33-34].
However, despite the progress in understanding the
PM, some aspects remain insufficiently investigated,
including the prevention and optimal therapy of these
conditions [33-34]. Literature data indicate the need for
an integrated and personalized approach to patient
treatment, combining lifestyle changes, regular dosed
physical activity, drug therapy and, in severe cases,
surgical methods [33-34].

PPIs are still the main method of medical control of AR,
despite the emergence of a new class of drugs, potas-
sium-competitive blockers (PCBs) of hydrochloric acid
secretion [34, 35]. In overweight patients, the efficacy of
PPIs may be lower due to changes in pharmacokinetics
andincreased levels of proinflammatory cytokines that af-
fectesophageal sphincter function [33, 34, 35].In contrast,
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PCBs drugs are acid-resistant, lead to reversible inhibition,
and can be dosed regardless of meal times [34, 35].

Surgical treatments, such as laparoscopic gastrec-
tomy (LG) or GB, have been shown to be effective in
reducing GERD symptoms in obese and overweight
patients, although some cases have been reported to
persist or worsen after surgery [32, 36].

GB surgery, in particular Roux-en-Y, is often associated
with a reduction in GERD symptoms due to the bypass
mechanism for stomach acid and a decreasein IAP [37].

A number of studies show that some patients may
develop de novo GERD or even Barrett's esophagus
after LG [38]. Having a confirmed diagnosis of GERD
before BS may be a risk predictor of a higher likelihood
of future reoperation [36-38]. Some studies indicate that
the effect of surgery may be temporary, forexample, in
afew years after BS, patients may experience symptoms,
especially in the case of LG [39].

Therefore, the question remains as to the long-term
effects of preventing possible complications from this
type of BS [40].

CONCLUSIONS

In recent decades, the number of obese and overweight
people has increased significantly. In turn, GERD affects

a large number of people around the world. Therefore,
these data are of increased interest in finding and
analyzing the close links and development of these
diseases.

The literature review confirms that obesity, in par-
ticular AO and overweight, negatively affect the func-
tioning of the esophagus, increasing the GERD, which
contributes to reflux.

Various risk factors are involved in the mechanisms of
GERD induction, each of which plays a role in the patho-
genesis of GERD, including muscle abnormalities such
as impaired esophageal motility and impaired tone of
the LES, while anatomical factors such as hiatal hernia or
AO, in particular by increasing the IAP, also significantly
affect this condition. This creates a vicious cycle where
one disease worsens or induces another.

The combination of GERD and obesity is a complex
medical problem that requires a multidisciplinary and
comprehensive approach to the treatment and preven-
tion of comorbidities. WL is a key component of therapy
and an important step in the prevention of GERD and
obesity complications. The main principles of GERD
treatment aimed at reducing the IAP and are crucial
for reducing the risk of GERD episodes and include WL,
diet and food control, PA and the use of antisecretory
drugs, BS.
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