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Introduction 

 
astroesophageal reflux disease (GERD), 
although known for a long time, has 
come to clinical attention only during 

the past 15 years. Currently, it is one of the most 
common gastrointestinal problems in the west 1 – 4 

and apparently on increase in Iran 5 – 8 and other 
eastern countries as well.9 Therefore, it is timely to 
review this topic and update our knowledge on 
various aspects including the epidemiology, 
pathophysiology, symptomatology, diagnosis, and 
treatment of GERD, and its future trends (Table 1). 
 
Epidemiology 

Epidemiologic studies of GERD in the west 
date back to the late 1970s. Initial reports indicated 
a prevalence of 7 – 15% in the community.10 Later 
studies using better instruments for detecting 
GERD11 reported weekly GERD symptoms in 20% 
of the population and occasional GERD symptoms 
in about 40% of the population in the USA.1 A 
recent meta-analysis of different studies has 
confirmed these figures.2 Studies from East and 
South-East Asia have shown much lower 
prevalence rates12 and it is generally believed that 
the disease is not as frequent in the east,13 although 
more recent reports have challenged this concept.9, 

14 Unfortunately, no true population-based studies 
have been performed in Iran yet, but available data 
from clinical and epidemiologic studies point to an 
increasing burden.5 – 8 As there is no gold standard 
for diagnosis of GERD, except for careful history 
taking, epidemiologic studies may be challenging.  

A widely accepted instrument for population- 
based studies is the Mayo questionnaire,11 which 
has been used in several studies both in the USA 

and in other countries. An attempt to validate this 
questionnaire showed that the translation of this 
instrument is neither valid nor reliable for an 
Iranian population.15 Currently, we are validating a 
modified Mayo questionnaire, and if it proves to be 
useful, a population-based study can be expected. 
Otherwise, we need to construct a locally valid and 
reliable questionnaire for this purpose. 

 
What is GERD and what are the risk factors? 

Almost everybody has some degree of reflux of 
gastric contents into the esophagus. This 
physiologic gastroesophageal reflux (GER) does 
not usually cause any symptoms and is not 
associated with physical damage to the esophagus. 
On the other hand, some people suffer from 
pathologic reflux disease (GERD). By definition, 
all patients exposed to the risk of physical 
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Table 1. GERD: key points. 
• GERD is a chronic and recurrent disease. 
• GERD can seriously affect the quality of life. 
• There is no gold standard for diagnosis of GERD. 
• Currently a careful history with consideration of 

extra-esophageal and atypical GERD symptoms is the 
best way to diagnose GERD. 

• Normal endoscopy and/or 24-hour pH-metry do not 
rule out presence of GERD. 

• 50 – 70% of patients with GERD have a normal 
endoscopy (nonerosive reflux disease, NERD). 

• NERD is not a mild form of GERD, but a separate 
entity with little chance of progression to GERD. 

• Treatment of NERD should be as aggressive as 
GERD. 

• The GERD patient who has not responded adequately 
to medical therapy is not an appropriate candidate for 
surgery. 

• Adequate (and probably long-term) medical acid 
suppression is the mainstay of treatment of these 
patients. 

• GERD is increasing in Iran. 
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complications of GER or those who experience 
clinically significant impairment of their quality of 
life due to GE reflux after adequate reassurance of 
the benign nature of their symptoms, have 
GERD.16 Some occasional pyrosis or heartburn 
may be experienced by many people. By 
convention, clinical GERD is diagnosed when a 
patient suffers two or more episodes of pyrosis, 
heartburn or other GERD symptoms in a week 17 or 
the symptoms seriously affect the quality of life. 

Known risk factors for GERD are summarized 
in Table 2. Among these, obesity and fatty or 
heavy meals appear to be the most important ones. 

 
Natural history and complications of GERD 

GERD is a chronic and recurrent disease.17 It 
has been shown that more than 90% of cases of 
erosive GERD and more than 75% of cases of non-
erosive GERD (nonerosive reflux disease, NERD) 
recur after discontinuation of effective medical 
therapy.17 It is also well documented that a 
significant minority (up to 30%) of patients who 
undergo an initially successful antireflux surgery 
develop recurrent GERD symptoms within 10 
years after surgery, requiring further medical 
treatment. Therefore, GERD should be considered 
a chronic and recurrent disease. 

Current evidence also supports the central role 
of GERD in development of specialized intestinal 
metaplasia in the distal esophagus (Barrett’s 
esophagus), which by itself increases the risk of 
distal esophageal adenocarcinoma 30 to 100-folds.4 

A red velvetty mucosa lining more than 2 – 3 cm 
of the distal esophagus instead of the usual pale 
esophageal mucosa extending to the gastro-
esophageal junction has traditionally been used to 
define Barrett’s esophagus.18, 19 More recently, it 
has been shown that the histological type of the 
metaplastic mucosa (fundal, oxynto-cardiac, or 
specialized intestinal) is more important than the 
length of the columnar-lined mucosa.20 – 22 Only 
specialized intestinal metaplasia, containing goblet 
cells (Figure 1) is considered Barrett’s esophagus; 
the other histological types do not appear to 
increase the risk of malignancy. Therefore, the 

diagnosis of Barrett’s esophagus can only be made 
after careful examination of adequate biopsy 
samples of apparently metaplastic mucosa from the 
distal esophagus.20 – 22 Hence the terms short- and 
long-segment Barrett’s esophagus (SSBE and 
LSBE) (Figure 2), referring to respective less and 
more than 2 cm of columnar-lined mucosa in the 
distal esophagus respectively, have been coined.22 
However, the pathophysiologic differences 
between, and natural histories of SSBE and LSBE 
remain to be determined.22, 23 It is generally 
believed that SSBE and LSBE are different entities 
and that the chances of SSBE transforming to 
LSBE are minimal. Recent data indicate that the 
chance of developing specialized columnar gastric 

Table 2. Risk factors for GERD. 

Obesity 
Fatty meals 
Heavy meals 
Spicy food 
Cigarette smoking 
Tight fitting garments 

Emotional stress 
Rapid eating behavior 
Coffee, tea 
Pregnancy 
Medication 
Reclining after eating 

 
Figure 1. Lower esophageal biopsy showing 
specialized intestinal metaplasia with goblet cells 
of Barrett’s esophagus (H&E stain). 

 

Figure 2. Long-segment Barrett’s esophagus 
(LSBE)—long segment columnar metaplasia in 
the lower esophagus. 
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metaplasia increases significantly with longer 
duration of and more severe GERD symptoms.18 

Specialized columnar metaplasia and its 
dysplastic changes have been reported in 
apparently normal gastroesophageal junctions 
without any evidence of visible Barrett’s 
esophagus.24, 25 Although this makes the issue a 
little more complicated, looking for such changes 
in an apparently normal gastroesophageal junction 
is not recommended. 

Other complications of GERD include erosive 
distal esophagitis, esophageal strictures and ulcers, 
and significant impairment of quality of life. 26 – 28 
Some reports indicate that the quality of life in 
patients with severe GERD may be even worse 
than that in patients with chronic ischemic heart 
disease.29, 30 In practice, this impaired quality of 
life may be the most bothersome aspect of the 
patient’s complaints and should be addressed 
carefully. 

Thus, GERD should be considered a 
pathophysiologically heterogeneous group of 
diseases (erosive GERD, NERD, and Barrett’s 
esophagus) that, despite having relatively similar 
clinical manifestations, follow different natural 
courses and may respond differently to treatment. 
These are hot issues actively being investigated. It 
is generally accepted that there is no direct 
correlation between GERD symptoms, endoscopic, 
and histological findings in the mucosa of the 
distal esophagus. 
 
What is the underlying mechanism? 

The underlying mechanism of GERD is not yet 
fully understood, but various factors contribute to 
the generation of GERD. The most important 
known mechanisms include the following: 
1. Transient lower esophageal relaxation 

(tLESR) is currently considered a major 
pathophysiologic cause of GERD,31, 32 
especially in milder forms of endoscopic 
esophagitis. Lower esophageal relaxation is a 
physiological action during swallowing. 
tLESR has several characteristics: it is not 
associated with swallowing, it has a longer 
duration, and it is not associated with 
esophageal peristalsis.31 tLESR is considered 
a physiological response to gastric fundal 
distension, to rid the stomach of excessive 
swallowed gas (as part of the belching 
reflex). Increased tLESR frequency exposes 
the esophagus to acid and other gastric and 
duodenal contents, which if not cleared 
normally, leads to GERD. Despite good 
reports relating tLESR to GERD,33 it is well-
established that most episodes of tLESR are 
not associated with GERD symptoms and 
not all people with GERD have tLESR.34  

2. Hiatal hernia is a second contributing factor. 
Usually, the lower esophageal sphincter 
(LES) is located at the level of the 
diaphragmatic opening (hiatus) through 
which the esophagus traverses from the chest 
to the abdomen. Therefore, the 
diaphragmatic crura add to the contractile 
force of the LES. In some people, the LES is 
located in the chest instead of the level of the 
diaphragmatic hiatus, hence losing 
diaphragmatic crural support during 
contraction. Meanwhile, this abnormal 
location of the LES gives rise to a pouch of 
stomach just beneath the LES and above the 
diaphragm, which acts as a reservoir that can 
contain gastric contents to be regurgitated 
into the esophageal lumen. This is called a 
sliding hiatal hernia (SHH), and contributes 
(Figure 3) to development of GERD.35 
However, many people have SHH without 
experiencing GERD symptoms or its 
complications and vice versa.35 – 37 A new 
concept is that, even in the absence of a 
hiatal hernia, there is a small area around the 
gastric cardia that maintains a low pH among 
patients with GERD. This acidic milieu then 
contributes to the symptoms and 
consequences of GERD. 

3. Hypotensive LES, defined as a resting LES 
pressure of less than 4 to 10 mmHg, is 
another contributing factor. Although  
uncommon, it seems to be especially 
important in the more severe forms of 

 

Figure 3. Sliding hiatal hernia (SHH) on 
endoscopy. 
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erosive endoscopic esophagitis, i.e. grades C 
and D (Los Angeles Classification) (Table 
3). This is usually associated with hiatal 
hernias and the two (hypotensive LES and 
hiatal hernia) act in concert to cause severe 
GERD. Newer experimental therapeutic 
options, such as baclofen, have this 
mechanism as their main target of action.  

4. Impaired esophageal acid clearance is 
another contributing factor.38 Acid, 
regurgitated into the esophagus, is usually 
cleared with esophageal peristalsis and the 
bicarbonate secreted in the saliva. If either of 
these mechanisms is impaired, GERD 
supervenes.38 – 40  

5. Esophageal hypersensitivity has also been 
reported among GERD patients.41 Patients 
with esophageal hypersensitivity may have 
no evidence of pathologic reflux on 24-hour 
pH monitoring or endoscopy but still suffer 
from significant GERD symptoms.41, 42 This 
is a very important aspect and should be 
considered especially in patients scheduled 
for antireflux surgery, as they may respond 
poorly to surgery. Esophageal hyper-
sensitivity is best detected by Bernstein’s test 
(see below). 

6. Duodenogastroesophageal reflux (DGER) 
has attracted more attention recently. Bile 
and other duodenal contents may be present 

in the esophagus of patients with GERD.31, 32 
Different duodenal contents have different 
effects on the esophageal mucosa. For 
instance, conjugated bile acids and pepsin 
are more injurious to the esophageal mucosa 
at acidic pH, while unconjugated bile acids 
and trypsin are more harmful at pH 5 – 8.32 
Hydrochloric acid inhibits the damaging 
effects of trypsin and unconjugated bile 
acids, whereas conjugated bile acids 
decrease the damaging effect of pepsin at 
acidic pH.32, 43 Therefore, alkaline reflux 
esophagitis is caused by both unconjugated 
bile acids and trypsin at neutral pH.32, 44 – 46 
Recent studies of patients with and without 
complications of Barrett’s esophagus have 
found increased reflux of bile and acid into 
the lower esophagus of both groups as 
compared with controls.47 More importantly, 
reflux of acid paralleled DGER, and both 
were significantly higher in patients with 
complicated Barrett’s esophagus than in 
those with uncomplicated Barrett’s 
esophagus.47 These studies support earlier 
findings in animals that suggest a possible 
synergy between acid and DGER in the 
development of esophagitis and Barrett’s 
esophagus. DGER in the absence of acid 
reflux is a rare event (7%) in patients without 
prior gastric surgery.32, 48 DGER without 
excessive acid reflux can cause reflux 
symptoms but does not usually produce 
esophagitis.32, 48 Therefore, reflux of 
duodenal contents and gastric acid put the 
patient at increased risk of esophageal injury, 
especially complicated Barrett’s esophagus 
(double reflux, double jeopardy).49 Initially, 
DGER was considered synonymous with 
alkaline reflux (vs acid reflux), but it is well-
documented that the two terms are not 
synonymous, because other potentially 
harmful substances are present in bile.32 
Hence, the preferred term is “bile reflux”. 

8. Helicobacter pylori has been the focus of 
numerous investigations in the field of 
gastroenterology. There is unequivocal 
evidence that H. pylori has a pathogenic role 
in peptic ulcer disease, gastric 
adenocarcinoma, and mucosa-associated 
lymphoid tissue lymphoma.50 – 57 The 
literature on the relationship between H. 
pylori and GERD is controversial. Although 
H. pylori does not affect LES pressure or 

Table 3. Savary-Miller and Los Angeles 
Classifications of endoscopic GERD. 

Savary-Miller Classification 
Grade 1: One or more supravestibular reddish spots, with 
or without exudates. 
Grade 2: Erosive and exudative lesions in the distal 
esophagus that may be confluent but not circumferential. 
Grade 3: Circumferential erosions in the distal esophagus 
covered by hemorrhagic and pseudomembranous exudates. 
Grade 4: Presence of chronic complications such as deep 
ulcers, stenosis, or scarring with Barrett’s metaplasia. 

Los Angeles Classification 
Grade A: One or more mucosal breaks ≤ 5 mm in length. 
Grade B: At least one mucosal break > 5 mm long, but not 
continuous between the tops of adjacent mucosal folds. 
Grade C: At least one mucosal break which is continuous 
between adjacent mucosal folds, but not circumferential (< 
75% of periphery). 
Grade D: Mucosal breaks that involve at least three-
quarters of the luminal circumference. 
Note: Ulcers, strictures, Barrett’s metaplasia, and other 
findings are reported as an adjunct to each grade. 
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tLESR, its effect on esophageal mucosal 
hypersensitivity is still not known.58 
Currently, it should be considered that H. 
pylori has no direct pathogenetic role in 
GERD, but it affects the clinical outcome in 
some instances. Therefore, there is no 
consensus to eradicate or not eradicate H. 
pylori in GERD and the issue is under 
intense investigation. 

8. Other mechanisms that potentially contribute 
to GERD pathogenesis include impaired 
salivary gland secretions, impaired gastric 
emptying, and abnormal esophageal motility.  

Despite all these proposed mechanisms, the 
exact pathophysiology of GERD is as yet poorly 
understood. Considering that GERD is a group of 
heterogeneous diseases with some common 
symptomatology, it is conceivable that various 
mechanisms could be responsible for them, with no 
one explanation capable of explaining the whole 
range of diseases (one size does not fit all). 
 
Symptomatology and diagnosis 

There are a variety of diagnostic modalities for 
GERD. These include symptom analysis, symptom 
score, 24-hour ambulatory pH monitoring, 
Bernstein test, and upper gastrointestinal 
endoscopy. None of these are the gold standard, 
but the most reliable is currently careful symptom 
evaluation.59, 60 Therefore, the diagnosis and study 
of GERD may be problematic.  

Major GERD symptoms include acid 
regurgitation and heartburn.59, 60 Heartburn may be 
defined differently by different patients; therefore, 
it should be addressed carefully and through words 
that are comprehensible to the patient.59, 60 By 
heartburn, we mean feeling a burning sensation 
just below the sternum. Acid regurgitation, another 
major GERD symptom, refers to the feeling of a 
sour, bitter fluid running up to the mouth from the 
abdomen. Other symptoms and related conditions 
are shown in Table 4. Interestingly, more than 50% 

of patients with non-cardiac chest pain and more 
than 50% of patients with chronic cough, for 
whom no demonstrable etiology is found, actually 
suffer from GERD and may respond to prolonged 
and aggressive treatment for GERD.61 Antireflux 
surgery has even been used for long-term control 
of symptoms in these patients. Although chest pain 
is a relatively common GERD symptom, patients 
presenting with chest pain should always be 
evaluated for cardiac causes of chest pain. Reports 
on the association of asthma and GERD are 
numerous, but the association is one of the most 
controversial.62, 63 Overall, it seems that in patients 
with severe asthma, GERD is relatively common 
and asthma symptoms may be better controlled by 
concomitant treatment of GERD, especially among 
children.64 Minor, extraesophageal, and atypical 
GERD symptoms such as nausea or waterbrash 
may be the only presenting symptoms of GERD 
and therefore should be specifically addressed by 
the evaluating physician. It should be kept in mind 
that these atypical or extraesophageal symptoms 
may be very difficult to control even in the absence 
of endoscopic esophagitis. 

For 24-hour pH monitoring, a thin pH-sensitive 
catheter is passed into the lower esophagus and 
connected to a portable electronic pH-meter. The 
device is held in place for 24 hours and the patient 
is instructed to do his/her routines and just push 
specific buttons for events such as eating, 
reclining, and having symptoms. The beginning 
and the end of each event is recorded and 
correlated with the recorded pH. The data are then 
analyzed by specific computer software and 
several indices including a total score (DeMeester 
score) are calculated. This information can be 
interpreted in several ways. Twenty-four-hour pH 
monitoring is about 80–85% sensitive and specific 
for diagnosing GERD.16 There are several reasons 
for normal pH readings while the patient has 
GERD, including a hypersensitive esophageal 
mucosa, bile reflux, proximal reflux, esophageal 
motor abnormalities, and inadequacy of the scores 
and calculations.64 Therefore, this method is 
reserved to make the diagnosis of GERD in 
patients whose diagnosis is controversial after 
careful history taking and endoscopy. It is also 
indicated in patients who are candidates for anti-
reflux surgery.65 A device similar to that used for 
24-hour pH monitoring, the Bilitec 2000® 
(Synectics Medical AB, Stockholm, Sweden), has 
been developed to measure bile reflux and its 
applications are increasing. In this instance, the 

Table 4. Other symptoms or related conditions 
of GERD. 
Dysphagia 
Chest pain 
Globus sensation 
Water brash 
Chronic cough 
Aspiration pneumonitis 
Sleep apnea 
Nausea 

Chronic hoarseness 
Bitter mouth and sore 
throat 
Halitosis 
Laryngitis 
Sinusitis 
Hiccups 
Asthma 
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catheter is sensitive to electromagnetic wave-
lengths in the range of 470 nm (the range of bile) 
instead of pH.66, 67 It is still difficult and 
cumbersome to use this device and at best it 
identifies up to 70% of patients with bile reflux.67 

The other diagnostic modality for GERD is 
upper gastrointestinal endoscopy (UGIE). 
Generally recommended indications for UGIE are 
shown in Table 5. Signs of GERD on UGIE 
include distal esophageal erosions (the most 
frequent), ulcers in the lower esophagus, 
esophageal stricture, and distal esophageal gastric 
metaplasia (Barrett’s esophagus).68 Currently, it is 
widely accepted that distal esophageal redness 
without discrete mucosal breaks should not be 
considered evidence of endoscopic GERD.68 
Endoscopic GERD can be diagnosed if definite 
mucosal breaks are observed in the distal 
esophagus or if strictures, ulcers, and columnar 
metaplasia are noted. The two most widely used 
classification systems for endoscopic GERD (the 
Savary-Miller and the Los Angeles Classifications) 
are shown in Table 3. It is recommended that the 
endoscopist describes what he/she sees exactly and 
then decides about the degree of esophagitis and 
notes which system he/she has used. Detailed 
descriptions should not be omitted in favor of 
recording the classification.  

Although finding endoscopic signs of GERD is 
quite specific,16 these signs can be seen in 30–50% 
of GERD cases at best. Most GERD patients do 
not have any endoscopically visible damage to 
their mucosa. These patients have NERD.69, 70 
Some data show that symptoms in NERD patients 
may be even more difficult to control than those in 

patients with erosive GERD.69 Hence, it is 
generally a false belief that patients with GERD 
symptoms but normal endoscopy have a milder 
form of disease. Longitudinal studies have shown 
that most NERD patients never develop 
endoscopically visible esophageal mucosal 
damage, yet they have a recurrent and sometimes 
difficult-to-control condition. A significant portion 
of NERD patients present with extraesophageal 
symptoms and even a normal 24-hour ambulatory 
pH-metry. Therefore, it is widely believed that 
symptoms and endoscopic and pathologic findings 
are not directly correlated in GERD patients.70 It is 
extremely important to bear in mind that not seeing 
endoscopic evidence of GERD does not rule out 
GERD.  

Potent proton pump inhibitors (PPIs) such as 
omeprazole have been used for both diagnosis and 
treatment of GERD.71, 72 In the so-called 
omeprazole test (O-test), omeprazole at a dose of 
20 – 40 mg/day is prescribed orally for 7 – 14 
days. If the patient’s symptoms are totally 
controlled, the test is interpreted as positive and 
GERD is the basis of the patient’s symptoms.71, 72 
If used in conjunction with a detailed history and 
careful follow-up, the O-test is useful and cost-
effective for diagnosis of GERD.72, 73  

Biopsies from the lower esophagus are also 
helpful in diagnosing GERD. Pathologic findings 
suggestive of GERD are shown in Table 6. None 
of these findings are specific to GERD and a 
constellation of clinical and pathologic findings is 
needed to make the correct diagnosis. Taking 
biopsies from appropriate sites is very important 
for correct interpretation and yield of the pathology 
report.70 Usually, biopsies are taken only if there is 
an ulcer, a stricture, columnar metaplasia, lumps, 
or other lesions raising the suspicion of more 
serious conditions such as dysplasia or 
malignancy.70 Some investigators have noted 
columnar metaplasia and even dysplasia in an 
apparently completely normal gastroesophageal 
junction,5, 23 but routine biopsies of this area are 
not generally recommended.5, 23 If the biopsy is 
taken merely to diagnose GERD and none of the 
above lesions are present, then it should be taken 
from about 3 cm above the Z-line, because minor 
changes suggestive of GERD are present lower 
than that even in people without GERD.  

Other, rarely used, methods to diagnose GERD 
include barium esophagography, which is neither 
sensitive nor specific. It is mostly useful for high-
grade  esophagitis  and  detection  of  some  of  the  

Table 5. Generally recommended indications for 
upper gastrointestinal endoscopy in GERD. 

• Any suspicion of GERD complications or GERD-
related malignancy 

• Presence of alarming signs including significant 
weight loss, anemia, upper gastrointestinal bleeding 
or melena 

• Recent change in character of symptoms 

• Age of onset after 40 years 

• Long-term GERD symptoms (more than 5 years) 

• Family history of GERD-related cancer 

• Suspicion of concomitant upper GI lesions 

• Before antireflux surgery 

• Equivocal diagnosis 

• Patient reassurance 
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complications of GERD,16, 74 The Bernstein test 
(dripping 0.1 normal hydrochloric acid over the 
distal esophagus at a rate of 6 – 8 mL/min and 
looking for reproduction of symptoms not 
reproduced with saline infusion), although 
sensitive, is cumbersome and has a low 
specificity.75 The intraluminal impedance 
technique is a relatively new way to diagnose 
GERD but is still considered investigational and is 
not in general clinical use.76 Transabdominal 
ultrasonography has been used to diagnose GERD 
among newborns, with varying results. 

Overall, taking a detailed history with adequate 
attention to atypical and extraesophageal 
manifestations of GERD is the best way to make 
the diagnosis. Sometimes, it may be necessary to 
rule out life-threatening conditions (e.g. coronary 
artery disease) before securing the diagnosis of 
GERD. 
 
Treatment 

The goals of treating GERD are two-fold: 1) 
relieving the patient’s symptoms and improving 
his/her quality of life, and 2) minimizing or 
eliminating the physical damage to the esophagus 
caused by GERD, which can lead to potentially 
serious long-term consequences such as 
esophageal adenocarcinoma. There are four 
categories of treatments for GERD: lifestyle 
modification and dietary changes, medical therapy, 
surgery, and endoscopic interventions.  

 
A) Lifestyle modification and dietary 
changes 

Risk factors for developing GERD are 
shown in Table 2. Correcting these risk 
factors, i.e. losing weight; avoiding weight 
gain; avoiding fatty, heavy, and high-calorie 
food; quitting smoking; avoiding reclining at 
least 2 to 3 hours after meals; avoiding 
activities involving bending forward after 
meals; engaging in regular exercise that does 
not increase intraabdominal pressure; and 

avoiding tight clothing may help in 
decreasing GER episodes and symptoms. 
Also, elevating the head of the bed by 20 – 
30° by placing blocks beneath the bed may 
help. These measures alone can improve 
GERD symptoms in up to 20% of cases at 
best, although if not observed, they can 
potentiate GERD symptoms. Therefore, they 
are used as an adjunct to other modalities.77 
They should be used alone only in the 
mildest forms of disease. 

 
B) Medical therapy 

All acid-reducing agents have been used 
in treatment of GERD, albeit with variable 
success. Antacids that directly neutralize 
acid have been used at high doses. Although 
they are effective in alleviating acute GERD 
symptoms, they maintain a symptom-free 
state in only about 20% of cases and are 
therefore not suitable choices for long-term 
use.  

Various histamine H2 blockers, which 
proved to be excellent for peptic ulcer 
treatment in the pre-H. pylori era, were 
effective in about 50 – 60% of GERD cases, 
even at higher doses than usual.77 Prokinetic 
agents such as cisapride (Prepulsid®), which 
is no longer available in North America 
because of concern about its cardiac side-
effects, has the same efficacy as H2 
blockers.78 Cisapride improves gastric 
emptying and increases LES pressure. 
Metoclopramide is of limited use in GERD, 
and there is only evidence for some benefit 
in diabetic patients with GERD.78, 79 H2 
blockers may be started at the usual dosage 
used to treat peptic ulcer disease, but it is 
usually necessary to increase the dosage to 
control patients’ symptoms.78 Sucralfate, a 
coating agent, can be used in some 
circumstances, especially in postgastric 
surgery patients, but it has limited value in 
the overall management of GERD.  

PPIs, such as omeprazole, rabeprazole, 
pantoprazole, lansoprazole, and esome-
prazole, have proven to be the most effective 
medical treatments for GERD.80, 81 These 
drugs have revolutionized both GERD 
management and our clinical understanding 
of this disease. At adequate dosage, they 
control GERD symptoms in at least 85 – 
90% of cases.77, 80, 81 They have been shown 

Table 6. Histologic findings suggestive of GERD 
on lower esophageal biopsy. 

• Proliferation of the basal cell layer 
• Elongation of papillae 
• Infiltration of neutrophils and eosinophils in lamina 

propria 
• Dilated vascular channels in papillae of the lamina 

propria 
• Distended, pale squamous ("balloon") cells 
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to be safe even at higher doses for extended 
periods of time (up to 11 years).82 – 84 The 
problem with PPIs is the so-called nocturnal 
acid break-through. Most patients 
maintained on PPIs have nocturnal acid 
break-through, defined as esophageal pH less 
than 4 for more than an hour during the 
night.85 This may or may not be associated 
with symptoms that awaken the patient in the 
middle of the night. Increasing the dosage of 
conventional PPIs has not controlled this 
phenomenon, because of the difference in 
mechanisms of acid secretion during the day 
and night (fed and unfed states). Adding an 
H2 blocker at bedtime to the regimen of these 
patients has proved to be very useful for 
controlling these nocturnal symptoms.85 This 
is the only instance that combining PPIs and 
H2 blockers has been supported by scientific 
evidence. Newer studies propose that the 
newer generation of PPIs (e.g. esomeprazole, 
and pantoprazole) can overcome the problem 
of nocturnal acid break-through without the 
need for an H2 blocker, but further studies 
are expected. Interestingly, PPIs also 
decrease DGER and its symptoms. This 
probably happens through decreased gastric 
volume.32 

Acid-reducing agents do not directly 
affect the underlying mechanism of reflux. 
Therefore, a great deal of research is under 
way to find an agent that adequately 
increases LES pressure. One of the proposed 
medications in this newer category is 
baclofen, a gamma-aminobutyric acid type B 
(GABA-B) receptor agonist, which in animal 
and human studies has been shown to 
increase LES pressure.86 Despite this, the 
clinical benefit has been marginal and 
conflicting so far. Therefore, its routine use 
for this indication is not currently suggested.  

The following are useful tips for medical 
management of GERD: 

1. Recommend general measures and 
lifestyle modification to all patients. 

2. H2 blockers may be the starting agent 
in patients with NERD or patients with 
milder symptoms. It may be necessary 
to prescribe them at double the usual 
dosage. There is no preference 
between different agents. The best 
time for taking these agents is between 
dinner and bedtime,87 although split 

doses can be used if higher doses are 
prescribed. They can be used on a 
continuous or intermittent basis. 

3. PPIs are the most potent antireflux 
medication and the choice for erosive 
reflux disease and patients with extra-
esophageal symptoms. The best time 
to take PPIs is before breakfast and 
before dinner. As their effect is 
cumulative, it is better to use them 
continuously (6 – 24 months) rather 
than intermittently. 

4. Adding an H2 blocker to the first-
generation PPIs controls nocturnal 
acid break-through in most patients. 

5. It is not yet proven whether medical 
treatment at the lowest effective dose 
should be advised for very prolonged 
periods of time (years) or proposed on 
an as-needed basis (courses of 3 – 6 
months with each recurrence), 
although there are reports that consider 
the latter approach to be more cost-
effective.88 

6. With continuation of therapy, higher 
doses of the same medication may be 
necessary to control symptoms. 

7. Careful evaluation and reevaluation 
whenever necessary (any suspicion of 
complications or malignancy) should 
be the cornerstone of long-term 
management of GERD. 

 
C) Surgery 

Before the advent of PPIs, surgery was 
considered the only effective long-term 
treatment for GERD. Surgery was a last 
resort used to treat patients with refractory 
symptoms. Over the past decade, with more 
extensive use of PPIs and the introduction of 
effective laparoscopic methods for antireflux 
operations, the debate has grown and the role 
of surgery has changed dramatically.81 There 
are various methods for antireflux surgery, 
such as Nissen’s fundoplication, Toupet’s 
procedure, floppy Nissen, and Nissen-
Rosetti. Currently, with potent PPIs 
available, there is a general consensus that 
patients who respond poorly to medical 
therapy will most probably not respond to 
antireflux surgery either. Therefore, surgery 
is generally preserved for patients who 
respond fully to medical treatment but 
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relapse upon discontinuation of therapy and 
need PPIs in the long-term.89, 90 Surgery may 
still be offered to selected patients with 
refractory symptoms, but they should be 
warned of the relatively high chances of not 
responding to surgery before they decide.90 
Surgery has also been advocated for those 
who have extraesophageal symptoms of 
GERD, with variable outcomes.91 Overall, 
the best results are expected for patients with 
typical GERD symptoms on presentation 
(heartburn, and acid regurgitation), 
endoscopic findings suggestive of GERD 
before surgery, 24-hour pH monitoring 
suggestive of GERD, and excellent clinical 
response to medical therapy either with H2 
blockers or PPIs.89 There are reports 
indicating that the psychological status of the 
patient is also a determinant of the outcome 
of antireflux surgery. Hence, surgery should 
be advised with caution for patients with 
depression, serious anxiety, or other 
psychiatric conditions mandating psychiatric 
attention. If cases are selected carefully, 
antireflux surgery is effective in controlling 
patients’ symptoms in about 90% of 
instances.89, 90 Reports of long-term 
outcomes of surgery show variable results, 
but between 15 and 30% of patients will 
experience recurrence of symptoms within 
10 years and need continuous or frequent use 
of appropriate medications and specific 
modifications of lifestyle and diet,89 – 91 
although patient satisfaction is acceptable.90, 

91 It is important to discuss all these issues 
with patients before referring them to a 
surgeon. In addition, the surgeon’s 
experience in antireflux surgery, either 
laparoscopic or open, is an important 
determinant of the outcome of surgery.92  

Various surgical methods are used to treat 
GERD. All these can be performed either 
laparoscopically or as open procedures. 
Experience with Nissen’s fundoplication 
(either laparoscopic or open) has so far been 
the largest, but there is no convincing 
evidence that any of the procedures has 
definite superiority to the others. During 
Nissen’s fundoplication, the gastric fundus is 
wrapped around the LES, hence potentiating 
its resistance to reflux of gastric and 
duodenal contents. 

The choice of surgery in obese people 

may be somewhat different. As obesity is a 
risk factor for development of GERD, these 
patients may often need surgery to control 
their symptoms. Usual antireflux surgical 
procedures may not be as effective among 
this population. Roux-en-Y gastric bypass or 
transverse gastric ligation have been claimed 
to be a better choice in morbidly obese 
patients requiring antireflux surgery.  

Patients with GERD and esophageal 
dysmotility have been the focus of extensive 
research.95 Recent data suggest that they do 
not perform less well than patients without 
esophageal dysmotility, and the motility 
problems may resolve after surgery.93  

Complications of laparoscopic surgery 
include transient dysphagia, inability to burp, 
and some local pain. These are usually 
transient, but on occasion may become 
troublesome, mandating revision of surgery. 
Morbidity is much higher with open 
antireflux surgery. 

 
D) Endoscopic methods 

Over the past few years, endoscopic 
modalities to potentiate LES contractility 
and resistance have been proposed as 
alternatives to surgery for GERD.39, 94 – 98 
Various endoscopic suturing devices have 
been developed and are being used in 
clinical trials.39, 94 – 96 Although interim 
results are encouraging, their role in long-
term control of GERD symptoms and 
complications is largely unknown, therefore 
they are not yet recommended outside 
investigational protocols.  

The other device developed for 
endoscopic treatment of GERD is the 
“Stretta procedure”,97, 98 which delivers high-
frequency ultrasound waves to the LES, 
increasing its contractility. Results so far 
have been encouraging. This device has been 
approved by the FDA for this indication and 
it may be in common clinical use in the 
coming years, although investigations are 
still ongoing.  

There are also methods in which 
biopolymers are injected into the LES to 
potentiate its resistance. Endoscopic 
methods, if proven to be effective in the 
long-term, would be promising options for 
treatment of this chronic and recurrent 
disease. 
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GERD in Iran 
Several studies from East and South-East Asia 

indicate a lower prevalence of GERD and its 
complications in this area, although recent reports 
have shown an increased prevalence. There are no 
well-defined population-based studies in Iran. A 
retrospective study of endoscopies at a single 
referral gastrointestinal center in Tehran between 
1994 and 1999 showed that endoscopic GERD 
(esophagitis, Barrett’s metaplasia, and peptic 
stricture) in patients referred because of dyspepsia 
increased from less than 20% in 1994 to more than 
70% in 1999 (Figure 4).6 In another prospective 
study in the same referral center in Tehran 
performed on 343 dyspeptic patients, 77% of 
patients had endoscopic evidence of GERD.5 
Although patients with a body mass index (BMI) 
of more than 25 kg/m2 were more likely to 
experience acid regurgitation, there was no 
correlation between increasing BMI and 
endoscopic esophagitis or other GERD symptoms. 
The same study showed a higher prevalence of 
globus sensation and chronic cough among patients 
with erosive esophagitis seen on endoscopy. 
Therefore, these extra-esophageal symptoms 
should be addressed carefully in a patient being 
evaluated for dyspepsia and GERD. Epigastric 
burning sensation and bloating sensed most 
prominently in the epigastrium were associated 
with the presence of erosive GERD. Various 
studies, including our own, have shown that 
nausea, especially when it happens in the morning 
and is associated with morning anorexia, may be 
the only symptom of GERD and should alert the 
physician to its presence. This is especially true in 
younger patients. In this prospective study, H. 
pylori was not more common among GERD 

patients, but it was significantly more common 
among patients with dysplasia at the 
gastroesophageal junction. 5  

In another study in 3,328 healthy blood donors, 
3.9% reported daily GERD symptoms, 5.2% 
reported weekly GERD symptoms, and 5.9% 
reported monthly GERD symptoms. This gives a 
prevalence of around 14%, which is comparable to 
western reports.  

In a population-based endoscopic screening 
program in Ardabil Province performed for 
detection of asymptomatic cancerous and pre-
cancerous lesions, 36.7% of the 504 individuals 
screened had endoscopic esophagitis.8 About 60% 
of the population studied in Ardabil had a BMI of 
more than 25 kg/m2 . Endoscopic esophagitis 
counts for about half of patients with GERD at 
most. Therefore, these data show that GERD is 
rapidly increasing in Iran. It is currently the most 
common endoscopic finding in patients referred for 
endoscopy. The authors’ personal experiences also 
imply that GERD is probably the most common 
cause of referral to a gastroenterologist in Tehran. 
A population-based study is awaited and needs 
validation of questionnaires detecting GERD in a 
systematic manner.15 

Why are we facing such an increase in a once 
uncommon problem? Lifestyle and dietary habit 
changes are important factors. According to 
official national data, each Iranian citizen 
consumes about 42 liters of carbonated beverages 
per year. These drinks contain considerable 
amounts of sucrose (28 g/300 mL) in addition to 
the pressurized gas. This may contribute to the 
increased prevalence of GERD. The same report 
indicates that about 40% of Iranians consume more 
food than they need and the average Iranian 
consumes 40% more carbohydrate and 30% more 
fat than needed. Added to these is the increased 
interest of the community in a more westernized 
diet containing junk and fast food (sandwiches, 
pizza, potato chips, and snacks) that are fatty and 
spicy themselves and are usually served with fatty 
and spicy sauces. Rapid eating (which is associated 
with consumption of junk food), sedentary lifestyle 
due to lack of adequate exercise and decreased 
walking, and stressful life conditions should be 
added to this constellation. Therefore, it is 
important to advise patients and their families 
about these aspects of the disease and counsel them 
to modify these risk factors as far as possible. 
Otherwise, we should expect a continuing rise in 
the prevalence of GERD and its complications, 
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Figure 4. Increasing prevalence of endoscopic 
GERD among dyspeptic Iranians (n = 4545) 
undergoing upper gastrointestinal endoscopy 
between 1994 and 1999 in Tehran.  
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including esophageal adeno-carcinoma, in our 
community. 
 
Summary 

GERD is increasing in prevalence and is the 
most commonly reported upper gastrointestinal 
disease in the West and probably in Iran. It has 
various clinical presentations, the most typical and 
common being heartburn and acid regurgitation. 
Extraesophageal and atypical symptoms such as 
nausea should be carefully addressed by the 
physician, as they may be the sole presenting 
symptoms of GERD. GERD may cause important 
complications including a significant decrease in 
quality of life, erosive esophagitis, esophageal 
ulcers and strictures, specialized columnar 
metaplasia (Barrett’s esophagus), dysplasia, and 
adenocarcinoma. The pathophysiology of GERD is 
not well understood, but tLESR, hypotensive LES, 
SHH, hypersensitive esophagus, and DGER are 
among the most widely accepted mechanisms. 
Current knowledge indicates that probably 
different pathophysiologic mechanisms are 
responsible for different subgroups of disease (i.e. 
erosive GERD, NERD, and Barrett’s esophagus). 
GERD, regardless of presence or absence of 
esophageal erosions, is a chronic and recurrent 
disease that seriously affects quality of life, 
mandating long-term medical attention. It is 
important to discuss this issue with the patient in 
an appropriate manner. The nonerosive form 
should be taken as seriously as the erosive form 
and be treated appropriately and aggressively. 
Various methods for treatment are available 
including lifestyle modifications, H2 blockers or 
PPIs, and surgical and endoscopic treatments. It is 
generally recommended to start with general 
measures plus H2 blockers or PPIs until the 
patient’s symptoms are controlled and then 
maintain them on the lowest effective dose, either 
continuously or intermittently. Surgery is usually 
reserved for patients who respond adequately to 
medical therapy but suffer from frequent relapses 
and are either reluctant to take their medication 
(long-term) or are too young to receive potent acid- 
reducing agents for an undefined period of time. 
Careful patient selection and discussion of post-
surgery outcomes are important before sending 
patients to surgery. A large minority of these 
patients may need maintenance antireflux 
medication within 10 years after surgery, despite 
an initially successful operation. Endoscopic 
treatments are on the runway and await more 

clinical studies. With better understanding of the 
pathophysiologic mechanisms of GERD, better 
management plans will be feasible.  

Data from our own country indicate that GERD 
is increasing in various parts of the country with 
different ethnic and socioeconomic backgrounds 
and we should be alert to this chronic-recurrent 
disease. Prompt diagnosis and adequate 
maintenance therapy are the cornerstones of 
appropriate management of these patients. Dietary 
and lifestyle changes contribute significantly to 
this new epidemic and should be addressed 
properly in each counseling occasion with patients 
and their families. 
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