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Gastroesophageal reflux disease: A review

Introduction

Gastroesophageal reflux disease (GERD) is a quite common 
disease, with over 5.6 million medical visits every year [1]. Over 
the past several decades, the incidence of GERD symptoms 
has increased by around 4% each year, coinciding with rises in 
obesity rates and a decrease in the prevalence of Helicobacter 
pylori [1]. Patients with objective signs of GERD, such as ero-
sive esophagitis or Barrett esophagus may not have symptoms 
[2,3]. In 2015, the overall direct economic impact of GERD and 
its consequences was reported to be over $18.1 billion with the 
usage of proton pump inhibitors (PPIs) accounting for $12.4 bil-
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Abstract

Gastro-esophageal reflux disease (GERD) is a common digestive 
disorder characterized by the backward movement of the stomach 
contents including acid into the esophagus. The main etiological 
factor of the disease is believed to be a defect in the lower esopha-
geal sphincter. Different types of food found to be highly associated 
with increasing GERD symptoms among the patients including fried 
food, spicy food, soft drinks, citrus foods and drinks in addition to 
tea and coffee. Although most patients suffer from mild symptoms 
of the disease that can be controlled with modification of their life-
style habits and avoiding certain drugs, many patients could have 
severe atypical symptoms that might lead to complications. Diag-
nosis of the disease is based on obtaining a full medical and drug 
history of the patient to discover the main precipitating factors that 
could be adjusted. Some invasive diagnostic tool might be needed 
such as upper gastrointestinal endoscopy and pH monitoring. Many 
patients can be managed pharmacologically with over the counter 
medications such as the antacids, but some patients might need 
potent acid suppressing drugs such as the proton pump inhibitors 
and the less potent histamine-2 receptor blockers. Raising patients 
knowledge about the disease is a key factor in the management of 
the disease as many precipitating factor of the disease are know 
and can be easily identified in the patient, hence educational pro-
grams to raise patients awareness level of the disease is necessary.

lion and indirect expenses resulting from lower work productiv-
ity estimated to be $75 billion [4]. 

GERD is a disorder that occurs when stomach contents reflux 
into the esophagus, causing unpleasant symptoms with or with-
out complications. It was reported that the disease affects up to 
16% of the population in the United States, with 6% reporting 
clinically significant heartburn [3,5]. 

However, GERD may cause a variety of symptoms. Lying re-
cumbent, especially after a meal might aggravate GERD symp-
toms. Dysphagia can be a symptom of uncomplicated GERD, 
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but its presence necessitates a more thorough evaluation and 
possible intervention because it might be caused by strictures, 
rings, cancer, or esophageal dysmotility among other factors. 
Although, chest discomfort is a common symptom of GERD, a 
cardiac etiology should be excluded before GERD is addressed. 
Dyspepsia, nausea, bloating, sore throat, globus feeling, and 
epigastric discomfort are among GERD symptoms [3].

Elderly patients are less likely to suffer from GERD symp-
toms [6]. However, the severity of the illness once occurred was 
shown to be higher in the elderly than in younger individuals on 
average. As a result, older patients have a lower prevalence of 
recorded GERD than younger patients, but indeed the underly-
ing GERD incidence is likely to be similar between the two age 
groups [3]. Extra-esophageal symptoms such as chest discom-
fort, tooth erosions, persistent cough, laryngitis, or asthma can 
also occur in an atypical manner [7]. GERD is divided into three 
phenotypes based on endoscopic and histopathologic findings: 
non-erosive reflux disease (NERD), erosive esophagitis (EE), and 
Barrett esophagus (BE). NERD is the most common phenotype, 
accounting for 60-70 percent of GERD patients, followed by ero-
sive esophagitis and BE, which account for 30 percent and 6-12 
percent of GERD patients respectively [8]. Over the years, life-
style changes and proton pump inhibitors have been the main-
stays in the treatment of GERD [8]. Patients with relapsed or 
refractory GERD is becoming more widespread, necessitating a 
personal approach to GERD management depending on each 
GERD type and severity and each case [8]. 

Epidemiology

Gastroesophageal reflux disease (GERD) is a prevalent medi-
cal condition that affects people all around the world. GERD is 
the fourth most prevalent chronic illness seen in primary care 
and because of its great prevalence, negative impact on quality 
of life and high cost, GERD is considered a serious healthcare 
issue [9,10]. According to the recent studies, the highest preva-
lence of GERD in the worldwide found to be in Southeast Eu-
rope and South Asia (>25%). On the other hand, France, Canada 
and southeast Asia recorded the lowest prevalence of GERD in 
the worldwide (less than 10%) [11,12]. The prevalence of GERD 
was reported to be about 20% of adults in Western countries 
and about 18.1% - 27.8% in United States. Nevertheless, these 
statistics might not be accurate because high percentage of pa-
tients tend to treat themselves with over-the-counter medica-
tions [13,8]. Some studies estimated the prevalence of typical 
symptoms of the disease (heartburn and acid regurgitation) in 
different regions in the world such as in Middle East at 8.7%–
33.1%, 11.6% in Australia, 8.8% in Europe, 20% in Turkey and 
8.7% - 21.2% in Tehran – Iran [13]. In addition, a recent study 
estimated the prevalence of GERD at 28.7% in Saudi Arabia 
[14]. GERD symptoms found to be more prevalent in women 
compared to men. However, these women were found to suf-
fer mostly from Non-erosive reflux disease (NERD) while ero-
sive esophagitis is more common among men. Additionally, 
Barrett’s esophagus found to be more common in males with 
long-lasting GERD symptoms than females [8,11,15].

Regarding the relationship between helicobacter pylori (H. 
pylori) infection and GERD, recent studies showed no correla-
tion between these bacteria and GERD. Findings from these 
studies revealed that H.pylori and GERD appear to have inverse 

relationship and it’s still subject of debate as the disease deter-
mined by many concomitant factors and the relationship needs 
to be confirmed by studies which combine all the factors such 
as patient factors, lifestyle habits and H. pylori infection [16].

Pathophysiology, clinical manifestation and diagnosis 

In the previous decades, the prevalence of gastroesophageal 
reflux disease (GERD) has risen, making it one of the most fre-
quent chronic illnesses. The understanding of the pathophysiol-
ogy of GERD has shifted dramatically over time, owing to new 
research methodologies. It was found that the etiology of GERD 
has multifactorial causes as it is increasingly regarded as a com-
plex disorder. However, the GERD pathophysiology needs fur-
ther investigation since the incidence of proton pump inhibitor-
refractory GERD symptoms is still common [8].

Factors that are suspected of playing a major role in the 
etiology of GERD include stimulation of inflammatory media-
tors in the esophagus, changes in esophageal mucosal integ-
rity, enhanced biochemical and mechanical sensation in the 
esophagus, and both peripheral and central sensitization. The 
symptoms of GERD are highly exacerbated by several factors in-
cluding stress, central sensitization, anxiety and hypervigilance 
[17,18]. A relationship was elucidated between high-fat diet and 
stimulation of free radicals in the esophagus causing inflamma-
tion and damage to the lower esophageal sphincter [18].

The prevalence of aberrant esophageal acid exposure times, 
as defined by 24-hour pH monitoring, is escalating across the 
GERD spectrum [19]. Firstly, following meal intake, the per-
sistence of a highly acidic “pocket” during a period when the 
stomach’s pH actually increases. If the individual has either a 
faulty barrier mechanism or a higher predisposition to transi-
tory relaxation of the lower esophageal sphincter, the contents 
of this pocket is expected to poise to reflux. Acid may be the cat-
alyst for the production of microscopic alterations in the squa-
mous epithelium that allow acid access to sensitive submucosal 
neurons resulting in the onset of symptoms [19]. Secondly, the 
fundamental mechanism of reflux in health and illness is known 
to be spontaneous and leads to protracted relaxations to the 
baseline of lower esophageal sphincter (LES) pressure. Hiatal 
hernias, that happen when a portion of the stomach squeezes 
up into the chest through a diaphragm hole (hiatus) have re-
surfaced as a major factor in GERD. A nonreducible hernia dis-
turbs sphincter function, increases acid reflux and hinders acid 
clearance resulting in more reflux episodes and extended acid 
exposure [19]. Thirdly, is the “nocturnal acid breakthrough” 
which is the term firstly introduced by Peghini and colleagues, 
who defined it as stomach acid recovery to a pH level of <4 last-
ing at least 60 minutes in the nighttime period (10:00 PM to 
6:00 AM) [19]. Peghini and colleagues were intrigued by certain 
GERD patient’s apparent resistance to very high dosages of pro-
ton pump inhibitors, therefore they investigated stomach pH 
profiles in these patients and recorded the common incidence 
of nocturnal acid breakthrough (NAB). A nighttime dosage of 
proton pump inhibitor was ineffective, whereas histamine H2-
receptor antagonists were effective. Many GERD patients, par-
ticularly those with severe signs of the illness, such as Barrett’s 
esophagus, were prescribed these medicines as a result of the 
NAB [8,20]. 
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Furthermore, some pathological factors or underlying struc-
tural problems are other causes of GERD development. Changes 
in the action of the esophageal muscles, which govern natural 
peristalsis. For example, it might cause increased regurgitation 
of stomach secretions and contribute to the disease’s develop-
ment. Similarly, anatomical abnormalities of the lower esopha-
geal sphincter (LES) result in its malfunction, which usually acts 
as a lid for the stomach, preventing stomach content from mov-
ing back into the esophagus. The development of a large-sized 
hiatal hernia can potentially cause LES problems. Furthermore, 
continuous exposure of the mucosal lining to acidic chemicals 
may cause the protective properties of the internal lining to de-
teriorate, resulting in the appearance of GERD symptoms. The 
mucosal lining is a well-known host of the human body’s de-
fensive mechanisms. Abnormalities in these mucosal lining pro-
cesses might potentially play a significant role in the disease’s 
development [21].

The presence of typical symptoms (such as heartburn and 
acid regurgitation) or atypical symptoms (such as nausea, vom-
iting, chest pain, chronic cough, asthma-like symptoms, and si-
nusitis) is used to diagnose GERD. The diagnosis can be guided 
by the GERD questionnaire (GERDQ). Patients can start a PPI 
study if they don’t have any warning signs (dysphagia, anemia, 
weight loss, upper gastrointestinal hemorrhage, or persistent 
vomiting) [22]. Upper gastrointestinal endoscopy should be ex-
plored in individuals who have not seen any relief with PPI trial 
in their reflux symptoms. For individuals having alarming symp-
toms, upper gastrointestinal endoscopy should be the first port 
of call. If no anomalies are discovered during an upper gastroin-
testinal endoscopy, pH monitoring should be done to get more 
information. If the GERD phenotype is unknown after tradition-
al pH monitoring, high-resolution impedance manometry with 
or without pH impedance can give further information [23].

Treatment 

The pharmacologic management of GERD is subdivided into 
five categories: antacids (such as calcium carbonate and sodi-
um bicarbonate), alginate-based barriers, sucralfate, adjunctive 
therapies (prokinetic agents and reflux inhibitors [bethanechol, 
as off-label use]), and medications that suppress gastric acid se-
cretion (H2-receptor blockers and PPIs). The acid-suppressive 
drugs alleviate GERD symptoms by lowering stomach acid pro-
duction (goal of increasing gastric pH to more than 4). These 
drugs form the cornerstone of pharmacologic GERD manage-
ment [24,25].

In all adults with GERD, a trial of lifestyle changes should 
be considered first. In the light of lifestyle changes, guidelines 
urge a dietary restriction from a certain type of foods known 
to exacerbate the reflux of the disease. These may include: 
Avoidance of tomato products, carbonated beverages, alcohol, 
fried or fatty foods, chocolate, coffee, citrus products and spicy 
foods. Whereas, weight loss has a great impact in reducing the 
symptoms and the relapse of the disease. In addition, smok-
ing cessation, avoiding large meals especially 2 hours before 
bedtime, raising the head of the bed at least 6-8 inches and 
avoiding wearing tight clothes around the waist should also be 
considered. All of these techniques are deemed safe and have 
been found to be effective [25].

H2-receptor antagonists (H2RAs) reduce pepsin output and 
gastric acid volume by inhibiting histamine which is involved 
in stomach acid production. H2RAs were the first class of acid-
suppressive medicines. Cochrane systematic reviews indicated 

that H2RAs are useful in the treatment of GERD with and with-
out esophagitis [26,27]. Example of the H2RAs available in the 
market are: Cimetidine, famotidine, nizatidine, and ranitidine. 
All four drugs are considered to be equal when given in equi-
potent doses. They work better on baseline acid secretion than 
on postprandial secretion and should be given 30 to 60 minutes 
before meal [28,25]. The most effective acid suppressants are 
the proton pump inhibitors (PPIs). They function by inhibiting 
the last stage in acid secretion; the stomach H+/K+-adenosine 
triphosphatase (ATPase) that causes K+ ion absorption and H+ 
ion secretion. PPIs, as compared to H2RAs and placebo, give 
faster and more effective symptom alleviation and are more 
helpful in treating erosive esophagitis [29,25]. Throughout the 
treatment of daily PPI usage, 10% to 40% of individuals will con-
tinue to suffer reflux symptoms [24]. In the event of a failure in 
response to a PPI trial, it is critical to both reaffirm the diagnosis 
of GERD (while focused on excluding out warning symptoms) 
and guarantee correct PPI delivery 30 minutes before meal [25]. 
Antacids available include calcium carbonate, sodium bicarbon-
ate, aluminum, and magnesium hydroxide that might be used 
separately or in combination. They offer immediate but short-
term symptom alleviation by buffering stomach acid and are 
equally effective as H2RAs in large doses [29]. 

Furthermore, surgical management should be included 
whenever patient remains unresponsive to drug therapy [3]. 
The Nissen fundoplication, primarily conducted in 1955 by Dr. 
Rudolph Nissen, gained prominence in the 1970s and is today 
the most often performed anti-reflux surgery. To repair the LES 
barrier, the hiatal hernia must be minimized, and the gastric 
fundus must be wrapped partially or fully around the lower 
esophagus [3]. Presence of a big hiatal hernia, reflux esopha-
gitis or GERD symptoms that have not responded to medical 
treatment, or unfavorable consequences of medical therapy are 
all indications for the surgery [3]. However, anti-reflux surgery 
should be used with caution since it can cause serious side ef-
fects including dysphagia, gas bloat syndrome, and flatulence, 
and the desired impact may only be transitory, as up to 60% of 
patients will need anti-reflux drugs on a daily basis for the next 
decade [3]. A less invasive option is the Linx treatment (mag-
netic sphincter augmentation). It entails the laparoscopic place-
ment of a magnetic bead band around the LES, which enables 
food to pass but then shuts to avoid acid reflux. The technique is 
linked to a reduction in symptom severity and the requirement 
for PPI treatment, but not to a consistent decrease in esopha-
geal acid exposure [3,30]. For excessively obese individuals, 
the Roux-en-Y gastric bypass is a surgical option. A prospective 
study of 53 patients found that after bypass, GERD symptoms, 
reflux esophagitis, and esophageal acid exposure improved for 
more than 3 years [3,31]. 

Awareness 

The importance of awareness of diseases and their treat-
ments cannot be overstated. Collaboration in this aspect would 
produce favorable results in the community, including more 
research, more education programs and better patient care. 
GERD has an impact on the patient’s quality of life which is 
considered a worldwide pervasive medical problem that affects 
practically everyone in the world. In Western countries, it is 
believed that 20% of the population are having this illness [8]. 
The number of cases recorded in poor nations is lower, due to 
the absence of awareness, which leads to mild GERD symptoms 
being overlooked. A cross-sectional survey-based study in the 
United States revealed the need for population-specific educa-
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tional initiatives to improve awareness about the symptoms of 
GERD in populations with different cultural backgrounds [32]. 
Moreover, other studies were undertaken in industrialized na-
tions, including Sweden, Canada, Switzerland, Norway, and the 
United Kingdom, to describe epidemiology, prevalence, risk fac-
tors, and the effect of public awareness of GERD and related 
lifestyle changes, these studies reported increasing rate of re-
cently diagonosed patients with GERD year by year resulting in 
considerable burdens and costs [21,33,34].

In addition, several studies have been conducted in Asian 
countries to determine various elements of GERD, such as 
general public knowledge and its effects on local population 
health outcomes. One of these was a study that was done in 
United States and found a lack of awareness and information 
regarding the early signs and symptoms of GERD among Asians 
[32]. In a Taiwanese investigation, the prevalence of GERD was 
shown to be significantly increasing. The findings of this study 
further highlighted the significance of raising GERD awareness 
among the Asian community [35]. Moreover, increased aware-
ness and knowledge concerning GERD in the local populace was 
also highlighted in an Indian research. According to this study, 
the recent increase in the incidence of GERD in India might be 
linked to increasing awareness, resulting in an increase in the 
number of cases recorded [36]. Similarly, a research in Japan 
found similar results, indicating an increase in GERD prevalence 
due to increased public awareness and the availability of im-
proved diagnostic tools [37]. On the other hand, a research in-
cluding 1,010 Pakistani patients with typical GERD symptoms 
found a lack of knowledge and risky habits [38]. Likewise, GERD 
prevalence and awareness in local communities have been as-
sessed in certain Middle Eastern studies. According to a Turkish 
study, there are a lot of undiagnosed and untreated GERD pa-
tients. Due to a lack of understanding and following poor life-
styles and habits, the study’s findings revealed a very high inci-
dence of GERD among economically deprived populations [39]. 
Due to a lack of knowledge and misdiagnosis, a research from 
the United Arab Emirates found a high prevalence of gastroin-
testinal illnesses, including GERD [40]. Various studies in Saudi 
Arabia have found a significant incidence of GERD due to a lack 
of knowledge and the existence of multiple modifiable lifestyle 
factors [41]. In the Arar area of Saudi Arabia, unhealthy eating 
habits, stress, excessive coffee intake, smoking, more spices 
in food and long-term use of non-steroidal anti-inflammatory 
medicines (NSAIDs) were all linked to an increased occurrence 
of GERD [42]. Regarding the prevalence and incidence of GERD 
among Saudi Arabia’s local population, a recent study revealed 
a lack of knowledge about the disease’s etiology, symptoms, 
prevention, and management measures [42].

It is important to raise awareness of the predisposing fac-
tors for GERD in order to reduce the disease’s prevalence, symp-
toms, and consequences. Studies have shown that the majority 
of patients opting for non-medical treatment [43]. Those who 
see a physician are much more likely to have distinct features 
than those who do not, including a higher burden of disease 
and more disease-related problems [44]. Although, GERD re-
mains a prevalent condition in the gulf region including Bahrain, 
knowledge of the predisposing factors and symptoms is lacking. 
A study in Saudi Arabia which is close to Bahrain and other Gulf 
countries in its culture, education and health system has shown 
this. It is expected that promoting awareness of GERD to be a 
key factor in preventing and managing GERD in the community 
and reduce its financial burden. To promote awareness of GERD, 
healthcare education programs need to be implemented. These 

programs could include social media to reach the widest pos-
sible audience [42].

References

1. Peery AF, Crockett SD, Murphy CC, Lund JL, Dellon ES., et al. Bur-
den and Cost of Gastrointestinal, Liver, and Pancreatic Diseases 
in the United States: Update 2018. Gastroenterology. 2019; 156: 
254-272. 

2. Zagari RM, Fuccio L, Wallander MA, Johansson S, Fiocca R,et al. 
Gastro-oesophageal reflux symptoms, oesophagitis and Bar-
rett’s oesophagus in the general population: the Loiano–Mon-
ghidoro study. Gut. 2008; 57: 1354–1359 

3. Young A, Kumar MA, Thota PN. GERD: A practical approach. 
Cleveland Clinic Journal of Medicine. 2020; 87: 223–230. 

4. WAHLQVIST P, REILLY MC, BARKUN A. Systematic review: the im-
pact of gastro-oesophageal reflux disease on work productivity. 
Alimentary Pharmacology and Therapeutics. 2006; 24: 259–272. 

5. El–Serag HB. Time Trends of Gastroesophageal Reflux Disease: 
A Systematic Review. Clinical Gastroenterology and Hepatology. 
2007; 5: 17–26. 

6. Becher A, Dent, J. Systematic review: ageing and gastro-oesoph-
ageal reflux disease symptoms, oesophageal function and reflux 
oesophagitis. Alimentary Pharmacology & Therapeutics. 2010; 
33: 442–454. 

7. Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R. The Montreal 
Definition and Classification of Gastroesophageal Reflux Dis-
ease: A Global Evidence-Based Consensus. The American Jour-
nal of Gastroenterology. 2006; 101: 1900–1920. 

8. Antunes C, Aleem A, Curtis SA. Gastroesophageal Reflux Dis-
ease. 2021.

9. Ornstein SM, Nietert PJ, Jenkins RG, Litvin, CB. The prevalence of 
chronic diseases and multimorbidity in primary care practice: A 
PPRNet report. Journal of the American Board of Family Medi-
cine: JABFM. 2013; 26: 518–524.

10. Naguib R, Alfawaz A, Alqahtani A, Balkhasl K, Alnafee R, et al. 
Awareness, experience, and practice of physicians regarding 
adult gastroesophageal reflux disease (GERD) in Riyadh, Saudi 
Arabia. Journal of Family Medicine and Primary Care. 2020; 
9:4181-4189. 

11. Eusebi LH, Ratnakumaran R, Yuan Y, Solaymani-Dodaran M, Ba-
zzoli F. et al. Global prevalence of, and risk factors for, gastro-
oesophageal reflux symptoms: a meta-analysis. Gut. 2017; 67: 
430–440. 

12. Richter JE, Rubenstein JH. Presentation and Epidemiology of 
Gastroesophageal Reflux Disease. Gastroenterology. 2018; 154: 
267–276. 

13. El-Serag HB, Sweet S, Winchester CC Dent J. Update on the epi-
demiology of gastro-oesophageal reflux disease: a systematic 
review. Gut. 2014; 63: 871–80. 

14. Alsuwat OB, Alzahrani AA, Alzhrani MA, Alkhathami AM, Mah-
fouz MEM. Prevalence of Gastroesophageal Reflux Disease in 
Saudi Arabia. Journal of Clinical Medicine Research. 2018; 10: 
221–225. 

15. Kim SY, Jung HK, Lim J, Kim TO, Choe AR, et al. Gender Specific 
Differences in Prevalence and Risk Factors for Gastro-Esophageal 
Reflux Disease. Journal of Korean Medical Science. 2019; 34. 

16. Scida S, Russo M, Miragli, C, Leandro G, Franzoni L, et al. Rela-
tionship between Helicobacter pylori infection and GERD. Acta 
bio-medica: Atenei Parmensis. 2018; 89: 40–43. 



www.jjgastro.com               Page 5

17. Kondo T, Miwa H. The Role of Esophageal Hypersensitivity in 
Functional Heartburn. Journal of Clinical Gastroenterology. 
2017; 51: 571–578. 

18. Gabbard S, Vijayvargiya S. Functional heartburn: An underrecog-
nized cause of PPI-refractory symptoms. Cleveland Clinic Journal 
of Medicine. 2019; 86: 799–806. 

19. Quigley EMM. New developments in the pathophysiology of 
gastro-oesophageal reflux disease (GERD): Implications for pa-
tient management. Alimentary Pharmacology & Therapeutics. 
2013; 17: 43-51. 

20. Penagini R, Carmagnola S, Cantu P. Gastro-oesophageal reflux 
disease - pathophysiological issues of clinical relevance. Alimen-
tary Pharmacology & Therapeutics. 2002; 16: 65–71. 

21. Mohammad S, Mrair A, Alqaraishi A, Alwadei M, Alshehri F, et 
al. General public awareness toward gastroesophageal reflux 
disease in Saudi Arabia. International Journal of Medicine in De-
veloping Countries. 2021; 5: 581–587. 

22. Katz PO, Gerson LB, Vela MF. Guidelines for the Diagnosis and 
Management of Gastroesophageal Reflux Disease. The Ameri-
can Journal of Gastroenterology. 2013; 108; 308–328. 

23. Yadlapati R, Pandolfino JE. Personalized Approach in the Work-
up and Management of Gastroesophageal Reflux Disease. Gas-
trointestinal endoscopy clinics of North America. 2020; 30: 227–
238. 

24. Hershcovici T, Fass R. Pharmacological management of GERD: 
where does it stand now? Trends in Pharmacological Sciences. 
2011; 32: 258–264.

25. Hart AM. Evidence-based recommendations for GERD treat-
ment. The Nurse Practitioner. 2013; 38:26–34. 

26. Moayyedi P, Santana J, Khan M, Preston C, Donnellan C. Medical 
treatments in the short term management of reflux oesophagi-
tis. Cochrane Database of Systematic Reviews. 2007.

27. Sigterman KE, van Pinxteren B, Bonis PA, Lau J, Numans ME. 
Short-term treatment with proton pump inhibitors, H2-recep-
tor antagonists and prokinetics for gastro-oesophageal reflux 
disease-like symptoms and endoscopy negative reflux disease. 
Cochrane Database of Systematic Reviews. 2013.

28. Hershcovici T, Fass R. An algorithm for diagnosis and treatment 
of refractory GERD. Best Practice & Research Clinical Gastroen-
terology. 2010; 24: 923–936 

29. Gyawali CP, Fass R. Management of Gastroesophageal Reflux 
Disease. Gastroenterology. 2018; 154: 302–318. 

30. Bell R, Lipham J, Louie B, Williams V, Luketich J, et al. Laparo-
scopic magnetic sphincter augmentation versus double-dose 
proton pump inhibitors for management of moderate-to-severe 
regurgitation in GERD: a randomized controlled trial. Gastroin-
testinal Endoscopy. 2019; 89: 14-22.

31. Madalosso CAS, Gurski RR, Callegari-Jacques SM, Navarini D. 
The Impact of Gastric Bypass on Gastroesophageal Reflux Dis-
ease in Morbidly Obese Patients. Annals of Surgery. 2016; 263: 
110–116.

32. Yuen E, Romney M, Toner RW, Cobb NM, Katz PO, et al. Preva-
lence, knowledge and care patterns for gastro-oesophageal re-
flux disease in United States minority populations. Alimentary 
Pharmacology & Therapeutics. 2010; 32: 645-654. 

33. Fedorak RN, van Zanten SV, Bridges R. Canadian Digestive Health 
Foundation Public Impact Series: Gastroesophageal Reflux Dis-
ease in Canada: Incidence, Prevalence, and Direct and Indirect 
Economic Impact. Canadian Journal of Gastroenterology. 2010; 
24: 431–434. 

34. Schwenkglenks M, Marbet UA, Szucs TD. Epidemiology and costs 
of gastroesophageal reflux disease in Switzerland: a population-
based study. Sozial- und Präventivmedizin/Social and Preventive 
Medicine. 2004; 49: 51–61.

35. Hung LJ, Hsu PI, Yang CY, Wang, E-Ming, et al. Prevalence of gas-
troesophageal reflux disease in a general population in Taiwan. 
Journal of Gastroenterology and Hepatology. 2011; 26: 1164–
1168. 

36. Gaddam S, Sharma P. Shedding light on the epidemiology of gas-
troesophageal reflux disease in India-A big step forward. Indian 
Journal of Gastroenterology. 2011; 30: 105–107. 

37. Fujimoto K. Review article: prevalence and epidemiology of gas-
tro-oesophageal reflux disease in Japan. Alimentary Pharmacol-
ogy & Therapeutics. 2004; 20: 5–8. 

38. Butt AK, Hashemy I. Risk factors and prescription patterns of gas-
troesophageal reflux disease: HEAL study in Pakistan. JPMA. The 
Journal of the Pakistan Medical Association. 2014; 64: 751–757. 

39. Bor S, Mandiracioglu A, Kitapcioglu G, Caymaz-Bor C, Gilbert 
RJ. Gastroesophageal Reflux Disease in a Low-Income Region in 
Turkey. The American Journal of Gastroenterology. 2015; 100: 
759–765.

40. Fayadh MH, Sabih SA. Over View of Gastro Intestinal Diseases in 
UAE. Current Trends in Gastroenterology and Hepatology. 2019; 
2. 

41. Alrashed A, Aljammaz K, Pathan A, Mandili A, Almatrafi S, et al. 
Prevalence and risk factors of gastroesophageal reflux disease 
among Shaqra University students, Saudi Arabia. Journal of 
Family Medicine and Primary Care. 2019; 8: 462. 

42. Matar Alsulobi A, Mohamed Abo el-Fetoh N, Ghazi Eid Alenezi S, 
Ahmed Alanazi R, Hamdan Salem Alenazy R, et al. Gastroesoph-
ageal reflux disease among population of Arar City, Northern 
Saudi Arabia. Electronic Physician. 2017; 9: 5499–5505. 


