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Chapter

Gastroesophageal Reflux Disease
and Obesity

I Dewa Nyoman Wibawa and Ni Wayan Wina Dharmesti

Abstract

The global rise of gastroesophageal reflux disease (GERD) prevalence makes it one
of the most common diagnoses performed in a daily practice. Obesity significantly
contribute to GERD development, accordingly, it has accounted for the increasing
cases of GERD. Obesity can disrupt the esophagogastric junction integrity, which
promote the development of GERD and its complication. The frequency of GERD
symptoms and its mucosal complications also found more often in obesity. The
parallel increase of both condition has initiated numerous studies to determine the
most beneficial therapeutic options in managing this challenging condition. Current
available therapy for GERD in obesity including weight reduction, pharmacotherapy,
and surgery.
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1. Introduction

Occasional reflux of gastric content into the esophagus is a physiological phenom-
enon, until it presents with symptoms and/or mucosal complication, which defines the
condition of GERD [1]. GERD is one of the most common diagnoses performed in a
daily practice [2]. Clinically, GERD may manifest with cardinal symptoms of heartburn
and regurgitation. Other symptoms are classified as esophageal (e.g., dysphagia, chest
pain) and extraesophageal (atypical) symptoms [3]. GERD encompassed several sub-
groups, based on endoscopy and histopathological findings, such as erosive esophagitis,
Barrett’s esophagus, and nonerosive reflux disease (NERD) [3].

Recent evidence showed a rising prevalence of GERD and it was estimated 1.03
billion individuals are suffering from GERD globally [4, 5]. GERD has also become
more prevalent nowadays in a previously uncommon region, such as Asia Pacific
[6]. Excessive body weight is one of the multiple conditions that contribute to this
escalation in GERD cases [7]. Yamasaki et al. in their study discovered a characteristic
finding of GERD patients were primarily obese or severely obese [7]. Many of previ-
ous studies showed a common finding of reflux symptoms in patients with obesity,
indicated an association between GERD and obesity [8]. The risk of both reflux
symptoms and mucosal injury related to GERD is found to be increased in obesity [9].
Metabolic syndrome also appears to play a role in the development of GERD, since it
independently increased the probability of NERD progression into erosive esophagitis
[10]. Given the background of growing burden in both conditions, the following
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sections will discuss the pathophysiology and available therapeutic modalities for
GERD in obese individuals.

2. GERD in obesity

Obesity has reached an epidemic proportion globally [11]. This condition is
diagnosed when the measured body mass index (BMI) is >30 kg/m” and further
classified into three group based on its severity levels: class I (BMI 30.0-34.9), class II
(BMI 35.0-39.9), and class III (BMI >40.0) [11]. Epidemiological study have shown
that obesity is a major risk factor for GERD and, consequently, has accounted for
the increasing prevalence of GERD, worldwide [12]. Study by Hampel et al. showed
overweight and obesity fulfill a number criteria for a causal relationship with GERD
[9]. Previous studies also discovered the influence of BMI on GERD was not affected
by nutritional intake [13-15].

Study by Murray et al. showed that subjects with obesity reported more frequent
heartburn compared to the subjects with normal weight (OR 2.91) and this obese
subjects also showed significant association with severe heartburn (OR 1.19) [13]. A
dose-response relationship between frequency of heartburn or regurgitation and high
BMI was observed by El-Serag ez al. [16]. This study also found subjects with mucosal
erosion were more often to be overweight or obese, compared to subjects without
erosion [16].

2.1 Pathophysiology of GERD in obesity

Since obesity has contributed largely to the increased of GERD prevalence,
there has been a substantial attention to explore the possible mechanisms of GERD
development in obesity [17]. The essential pathology in the development of GERD
is excessive acid and bile salt exposure on the gastric mucosa [3]. This abnormal
exposure may lead to distressing symptoms of GERD when the number of reflux
events is enormous, the period of mucosal exposure to gastric content is prolonged,
there is concomitant defect in mucosal integrity, or hypersensitivity to refluxate [3].
The integrity of the esophagogastric junction (EG]J), both structural and functional,
is an important antireflux barrier [3]. Major mechanisms of EGJ incompetence
that discovered in GERD are anatomical derangement of the EGJ including hiatal
hernia, decreased pressure of lower esophageal sphincter (LES), and transient lower
esophageal sphincter relaxation (TLESR). Delayed gastric emptying and prolonged
esophageal clearance time has been found in subsets of patients as mechanism that
may exacerbate GERD [3].

Several factors that could increase acid exposure time on the esophagus was
found more often in patients with obesity than in individuals with normal weight
[12]. The development of GERD in obese individuals was previously thought to
be mainly structural, owing to the weight of abdominal fat that increase intra-
abdominal pressure, thereby increased the likelihood reflux occurrence. Recent
evidence also suggest that obesity may alter the physiologic function of lower
esophageal sphincter (decreased LES pressure, increased frequency of transient LES
relaxation), and/or gastroesophageal motility (delayed esophageal clearing time,
impaired gastric emptying) [9, 13].

The development of a hiatal hernia is the main factor that disrupts the integrity
of the EGJ in patients with excess body weight [9]. The prevalence of hiatal hernia is
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significantly higher in subjects with obesity than in subjects with a normal BMI [18].
The physiological explanation for the interplay between obesity, risk for hiatal hernia,
and subsequent development of GERD was thoroughly explored in a manometry
study conducted by Pandolfino et al [19]. Their study discovered an altered pressure
morphology within and across the EGJ in obese subjects that would augment the
movement of acid and bile salts toward the esophagus. Obesity caused greater axial
separation between the LES and the diaphragm, that ultimately lead to the develop-
ment of hiatal hernia [19]. This proximal displacement of the LES creates a lower
basal pressure of LES, diminishes the increment in LES pressure that occurs during
straining, and increases transient LES relaxation (TLESR) frequency during gastric
distention with gas [20, 21]. Transient LES relaxation seems to be the most important
mechanism responsible for reflux [22]. Overweight and obese patients showed a sig-
nificantly higher TLESR rate during the post-prandial period as compared to subjects
with normal BMI [23]. It also appeared that both BMI and waist circumference have a
dose-effect relationship with TLESR [23].

Central obesity also play a part in the pathogenesis of GERD [18]. Current data
suggest that central obesity causes an increase in intra-gastric pressure, which
subsequently increased esophageal exposure to gastric content and impaired
esophageal acid clearance [24, 25]. Moreover, the visceral fat is a metabolically
active organ that produces interleukin-6 and tumor necrosis factor-«, that may have
impact on LES. Recent data also suggest that insulin resistance, a consequence of
visceral obesity, may be an important contributing factor [26]. Studies also found
that abdominal obesity may change the secretion of adipokines such as adiponectin
and leptin that has been regarded as the key factor for the development of esopha-
geal neoplasia in the setting of obesity [12, 17]. Adipokine has anti-inflammatory
and immunomodulatory properties and may stimulate apoptosis [27]. Obesity
decrease the secretion of adiponectin and this was associated with increased risk of
BE [28]. Leptin has been shown to have mitogenic properties, that later study found
it may induce proliferation of esophageal cancer [29]. Kendall et al. found the risk
of BE were higher in subjects with high level of serum leptin (OR 4.6) [30]. All of
the proposed mechanisms that promotes the development of GERD in obesity is
summarized in Figure 1.

The traditional theory of refluxed gastric content has caused direct injury to
the esophageal mucosa, as discussed above, is challenged by the findings of recent
studies in rats and human that found the exposure of esophageal mucosa to gastric
content did not cause a direct acid injury in the esophagus [31, 32]. Instead, it
stimulated the esophageal mucosa to secrete cytokines that induce proliferative
changes in epithelial cells and attract the T lymphocyte and other pro-inflammatory
cells that eventually caused mucosal damage [31, 32]. Hypoxia-inducible factor-2a
(HIF-2a) is a transcription factor that is involved in the mediation of some inflam-
matory response [33] and appear to be the key mediator that initiate the cytokine-
mediated mucosal injury [34]. The exposure gastric juice to esophageal epithelial
cells leads to the production of reactive oxygen species, a key substance to stabilize
HIF-2a in the setting of GERD [35, 36]. This stabilized HIF-2a will accumulate in
the nucleus and stimulate the secretion of inflammatory cytokines that lead to the
establishment of GERD [34]. This new paradigm in GERD pathogenesis, however,
has not been studied in term of its possible role in GERD with obesity. Nonetheless,
this undisclosed association between cytokine-mediated mucosal injury and obesity
in the pathogenesis of GERD may serve as an opportunity for researches in the
future.
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Figure 1.

Pathophysiology of GERD in obesity. EG], esophagogastric junction; GERD, gastroesophageal veflux disease;
IL-6, interleukin-6; TNF-a, tumor necrosis factor-o; LES, lower esophageal sphincter; TLESR, transient lower
esophageal sphincter relaxation.

3. Management

Management of GERD requires more than one approach, which considered the
symptom severity, endoscopic findings, and possible physiological abnormalities
[36]. Treatment modalities includes lifestyle modification, pharmacologic therapy,
and surgery [36]. The growing attention to the reflux problems in patients with
obesity has prompted a numerous studies to obtain the most beneficial therapeutic
options [18]. In the following section, recent evidences that support the benefi-
cial effect of particular treatment options in GERD patients with obesity will be
discussed.

3.1 Weight reduction

Lifestyle modification is the recommended first step in the treatment of GERD.
However, the only measures that have been shown to be beneficial on the part of
obese patient is weight loss [37]. Weight loss is strongly recommended in overweight
or obese GERD patients to improve the reflux symptoms [6, 36]. A prospective cohort
study has found that in GERD subjects with overweight and obesity, weight reduction
was significantly decreased the overall prevalence of GERD with significant improve-
ment in overall symptoms scoring, compared to baseline [38]. The result of this study
also showed a substantial reduction in overall GERD scores only observed among
subjects who loss body weight >5% from baseline. Study conducted by de Bortoli
et al. found that group of GERD patients who had weight reduction was showing not
only a higher rate of symptoms improvement, but also managed to reduce the dosage
of proton pump inhibitor (PPI), compared to group without weight reduction [39].
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This study also recommend all patients with GERD to achieve a minimum 10% weight
loss from baseline in order to hasten the efficacy of PPI to relieve GERD symptom
[39]. The result of the above studies is supported by the finding of dose-dependent
relationship between reduction in body weight and improvement of GERD symptoms
[40]. Study conducted by Park et al found weight reduction was significantly associ-
ated with improvement of GERD symptom, but showed no association with improve-
ment in erosive esophagitis [41].

3.2 Pharmacotherapy

PPI are the mainstay medical treatment for GERD, it is initially given as active-
phase therapy, with continuous use to improve and heal the mucosal erosion, then
follows by on-demand therapy phase for maintenance [6, 36]. However, there are
still scarce yet inconsistent data available regarding the influence of obesity to the
response of PPI treatment for GERD patients. Peura et al. conducted a study that
found the efficacy of PPI therapy on the reduction in heartburn symptoms frequency
and severity was similar across BMI categories, in both NERD and erosive esophagitis
patients [42].However, when the therapeutic target of the initial phase of PPI therapy
is based on the sustained symptomatic response (SSR, i.e. free from reflux symptoms
for the last 7 days), Sheu et al. found a lower SSR rates in the overweight and obese
groups, compared to control group [43]. During maintenance therapy, the mean
number of PPI tablets used was significantly higher in the overweight and obese
groups than in the control group [43]. This findings was further studied by Chen
et al. to determine whether double-dose PPI can elevate the SSR rate for overweight
or obese patients [44]. They also checked whether different genotypes of CYP2C19
would affect the SSR rates. This study found a higher rates of SSR in the double-
dose PPI group than in the standard group. Treatment with double-dosed PPI also
improved the cumulative rates of SSR in the extensive metabolizer group [44].

Pharmacotherapy in obesity is indicated in patients with obesity-associated com-
plications that have failed to achieve a healthy weight by implementing a low-calorie
diet and regular exercise [45]. Less coverage of antiobesity drugs by insurance and
their high cost has limits patients’ choices. In addition, until the present time there is
no available data that describe the impact of using antiobesity to achieve weight loss
in patients with GERD.

3.3 Surgery

Antireflux surgery is an alternative for long-term treatment of GERD patients
with severe reflux esophagitis (LA grade C or D), large hiatal hernias, and/or per-
sistent distressing GERD symptoms [36]. Laparoscopic antireflux surgery (Nissen
fundoplication, Toupet fundoplication) has been viewed as an alternative to lifelong
PPI treatment in GERD [18]. The efficacy and safety of this procedure in patient with
obesity, however is still controversial [46, 47]. Therefore bariatric surgery (Roux-en-Y
gastric bypass) is being more considered recently as a procedure of choice for GERD
in patient with morbid obesity [18]. Bariatric surgery was able to achieve substantial
weight reduction and lower abdominal-thoracic pressure gradient [18]. Many studies
have shown consistent improvement in both reflux symptoms and mucosal complica-
tion of GERD following a bariatric procedure in obese patients [18]. Nonetheless, it
must be highlighted that all patients, require a lifelong and multidisciplinary follow
up care after bariatric surgery [18].
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Laparoscopic sleeve gastrectomy (LSG) is another approach of bariatric proce-
dure that has gained more attention, owing to less technical complexity as compare
to laparoscopic Roux-en-Y gastric bypass (LRYGB), it showed lower incidence of
postoperative complication, and leads to substantial weight loss [48]. The impact of
LSG on GERD, however is still inconsistent in regards to the control of pre-existing
reflux, development of de novo GERD after procedure, and several studies suggested
that LSG is a refluxogenic procedure [49-51]. Another study showed that the main
technical issues that determine the occurrence of postoperative GERD are relative
narrowing of the sleeve and hiatal hernia [52]. Ultimately, the baseline severity of
reflux symptoms and mucosal injury is the key determinants of patient’s feasibility
to surgery [51]. Erosive esophagitis is considered as a relative contraindication to
the surgery by the joint statement of ASMBS, SAGES, and ASGE [53]. Recently, the
available management options for GERD after LSG include pharmacotherapy with
PPI or repair with laparoscopic Roux-en-Y gastric bypass [52]. These available options
should be openly discussed with the patients [51].

4, Conclusions

Obesity is a major risk factor of GERD and has accounted for the rising GERD
case, worldwide. The fundamental mechanisms in the development of GERD were
found more frequently in patients with obesity. Accordingly, the frequency of reflux
symptoms and mucosal complications of GERD were also higher in obese patients.
Current available treatment options has highlight the benefit of weight loss in GERD
patients with obesity, not only to improve the symptoms but also to enhance the
response to GERD pharmacotherapy. Role of antiobesity pharmacotherapy is still
limited in GERD patients. Those patients who failed the conservative medical therapy
may be considered for surgical procedure to achieve weight reduction and improve-
ment of GERD symptoms. The baseline reflux symptoms severity and mucosal injury
are key factors in determining which patients that will benefit from surgery. The pos-
sible postoperative complication and available management options should be openly
discussed with patients.
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