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ABSTRACT
Effective treatment of gastroesophageal reflux disease de-
mands an awareness of several factors: the disease spec-
trum, its varied symptom presentation, and potential com-
plications; when to refer to a gastroenterologist or surgeon;
and the various treatment options available. By taking these
factors into consideration, algorithms can provide a useful
framework within which clinicians can approach decision
making regarding management of gastroesophageal reflux
disease. As such, algorithms can be a good clinical tool for
meeting the goals of effective disease management. Pre-
sented below are treatment algorithms for the primary care
physician, gastroenterologist, and surgeon. Improved under-
standing of these algorithms can assist clinicians in the care
of patients with this common disease. (Am J Gastroenterol
1999;94(Suppl.):S3–S10. © 1999 by Am. Coll. of Gastro-
enterology)

INTRODUCTION

Gastroesophageal reflux disease (GERD) is perhaps the
most common problem seen in medical practice. Approxi-
mately 10% of the U.S. population experiences heartburn
daily, and 40% of the population has heartburn monthly.
Almost 40 million individuals use over-the-counter antacids
or histamine-2 (H2) receptor antagonists at least twice
weekly to relieve symptoms.

Effective treatment requires an awareness of the clinical
spectrum of GERD, its varied symptomatology and poten-
tial complications, the reasons for referral, and the many
treatment options available. An effective management algo-
rithm, care pathway, or clinical “roadmap” for GERD can
assist physicians in selecting appropriate treatment. At the
same time, it can educate physicians by providing a review
of symptom presentation, indications for specialist referral,
and a stepped-care treatment approach. The ideal algorithm
is flexible, with appropriate emphasis on the inherent vari-
ability of disease presentation and the treatment options
available. This review discusses the components of three
GERD management algorithms—for primary care physi-
cians, subspecialists, and surgeons—useful to physicians
who regularly treat and refer patients with GERD.

The primary care algorithm (Fig. 1) (1) provides a frame-
work for management that focuses on both acute and long-

term maintenance therapy—the key to managing a disease
that is usually chronic. The algorithm emphasizes the typical
presentations of GERD, those that may be treated empiri-
cally, and the atypical and alarm symptoms that suggest
early referral to a specialist.

The subspecialist algorithm (Fig. 2) (1) uses endoscopy as
a focal point for evaluation and ambulatory pH monitoring
as a diagnostic adjunct. As such, it outlines different man-
agement approaches for erosive and nonerosive esophagitis
and intestinal metaplasia (Barrett’s esophagus). The surgery
algorithm reviews the indications and preoperative workup
for antireflux surgery (Fig. 3) (1).

CLINICAL PRESENTATION AND NATURAL HISTORY

Typical Symptoms
The most common symptom of GERD is heartburn, a some-
times burning pain behind the breastbone, which is seen
daily in up to 10% of the U.S. population and at least
monthly in about 40% of the population (2–4). Millions
seek treatment regularly using over-the-counter antireflux
products. Regurgitation, the spontaneous return of gastric
contents into the esophagus or mouth, is another common
symptom (3). When present together, heartburn and regur-
gitation establish the diagnosis of GERD with more than
90% certainty, and patients can be treated empirically with-
out further diagnostic testing (Fig. 1).

Large meals, high-fat meals, spicy foods, and citrus prod-
ucts are more likely to produce heartburn. Cola drinks,
coffee, tea, and beer can have an acidic pH and alter the
pressure of the lower esophageal sphincter, causing symp-
toms when ingested. Late-night meals, eaten before bedtime
or accompanied by alcohol, can predispose patients to night-
time symptoms (Table 1).

Heartburn is highly specific for GERD, and it is almost
always diagnostic. If it is the only presenting esophageal
symptom, it is likely due to GERD. There is one major
exception. A heartburn-like symptom, believed to be due to
esophageal stasis from outflow obstruction, is often de-
scribed in patients with achalasia. Fermentation of undi-
gested food in the esophagus, coupled with inflammation,
can create a heartburn-like sensation in the absence of true
GERD.

The presence or the frequency of heartburn is not predic-
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tive of the degree of endoscopic damage to the distal esoph-
agus. Only 50–60% of patients with heartburn who seek
medical attention have erosive esophagitis on endoscopy.
The remainder will be diagnosed with nonerosive GERD
(5). Severe disease, including Barrett’s esophagus and pep-
tic strictures, can occur with infrequent or no heartburn, just
as many patients with daily heartburn will show no endo-
scopic abnormalities.

The natural history of GERD is not well studied. Al-
though symptoms are chronic and recurrent, most patients
with esophagitis will not progress beyond the endoscopic
stage seen at initial examination. In a series of 701 patients
followed for up to 29 years, only 23% progressed to a more
serious grade of esophagitis (6). Among patients with reflux
symptoms and no esophagitis (nonerosive GERD), less than
15% progressed to a higher grade over 6 months (7).

Extraesophageal (Atypical) Symptoms
Many atypical or extraesophageal symptoms (Fig. 1) are
associated with GERD, including unexplained substernal
chest pain without evidence of coronary artery disease (non-
cardiac chest pain), asthma, bronchitis, chronic cough, re-
current pneumonia, hoarseness, chronic posterior laryngitis,
globus sensation, otalgia, aphthous ulcers, hiccups, and ero-
sion of dental enamel. The prevalence of these atypical or
extraesophageal symptoms and their frequency in the gen-
eral population have not been studied as extensively as has
heartburn. A large survey (3) designed to assess the preva-
lence of GERD in the general population found that 23%
experienced unexplained chest pain at some point within a
year and 40% had symptoms occurring over more than 5
years. Asthma was reported by 9%, bronchitis by 20%, and
chronic hoarseness by 15% of patients with typical GERD

Figure 1. A primary care approach to gastroesophageal reflux disease. LSM5 lifestyle modifications; OTC5 over the counter; H2RA 5
H2-receptor antagonist; PPI5 proton pump inhibitor. Adapted with permission from (1).
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symptoms. In comparison, asthma and bronchitis each affect
about 6% of the general population (8).

The frequency of heartburn and regurgitation among pa-
tients with atypical symptoms has been debated. In the

population-based study noted above (3), patients with heart-
burn and regurgitation experienced atypical symptoms
about 80% of the time. Such symptoms were more common
among patients with frequent heartburn than among those

Figure 2. A subspecialist (gastroenterologist) approach to diagnosing heartburn/gastroesophageal reflux disease (GERD) symptoms that
are severe, atypical, or refractory to therapy. H2RA 5 H2-receptor antagonist; PPI5 proton pump inhibitor. Adapted with permission from
(1).

Figure 3. A surgical approach to gastroesophageal reflux disease (GERD). Adapted with permission from (1).
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with no GERD symptoms. Among patients with unex-
plained chest pain, more than 80% had heartburn or regur-
gitation. Among patients with asthma, bronchitis, hoarse-
ness, or pneumonia, approximately 60% had heartburn or
regurgitation. Heartburn was not predictive of otolaryngo-
logical symptoms (3). In a recent case-control study from
the Veterans Administration, patients with a discharge di-
agnosis of erosive esophagitis had twice the prevalence of
associated otolaryngological symptoms as control patients
without esophagitis (9). The absence of heartburn and re-
gurgitation should not preclude a diagnosis of GERD in
patients with atypical symptoms.

Prospective studies using endoscopy and ambulatory pH
monitoring have found GERD in as many as 75% of patients
with chronic hoarseness (10), in 70–80% of patients with
asthma (11, 12), and in 20% of patients with chronic cough
(13). Approximately 45% of patients with unexplained chest
pain and normal coronary arteries have GERD (14). Esoph-
agitis is seen in less than 10% of patients with GERD (15).
Endoscopic esophagitis is seen in 30–40% of patients with
asthma (16, 17) and in about 20% of patients with reflux
laryngitis.

The cause-and-effect relation between GERD and asthma
is unclear. A careful history among patients with asthma
reveals heartburn or regurgitation in 50%. Late onset, the
absence of a seasonal or allergic component, and onset after
ingestion of a large meal or alcohol suggest GERD-related
asthma. Reflux is the third most common cause of chronic
cough, after postnasal drip and bronchitis. Hoarseness is the
most common otolaryngological symptom of GERD. Al-
though most studies suggest that heartburn is present in
about 50% of patients who experience hoarseness, in our
experience a careful history reveals heartburn in about 75%

(18). Other associated symptoms include halitosis, throat
clearing, dry cough, coated tongue, globus sensation, tickle
in the throat, chronic sore throat, and postnasal drip. Nausea
and erosion of dental enamel can also occur with GERD.

GERD COMPLICATIONS

GERD can present with severe complications, including
peptic stricture, ulceration, iron deficiency anemia, and,
most important, Barrett’s esophagus. The latter is charac-
terized by a change from normal squamous epithelium to a
metaplastic intestinal-type epithelium with typical special
staining. It is a premalignant condition. Approximately
2–10% of GERD patients have strictures (10) and 9–12%
have Barrett’s esophagus (5, 19). Complicated GERD is
suggested by a number of warning symptoms: dysphagia,
odynophagia, early satiety, vomiting, or bleeding (Fig. 1).
Slowly progressive dysphagia, particularly for solids, sug-
gests peptic strictures. Liquid and solid dysphagia suggests
a GERD-related motility disorder. Odynophagia is rare in
reflux and, when present, suggests ulceration or inflamma-
tion, most frequently associated with infectious or pill-
induced esophagitis. Ineffective esophageal motility is also
more prevalent among reflux patients with associated respi-
ratory symptoms (20). Occasionally, esophagitis presents
with occult upper GI bleeding or iron deficiency anemia
(21). These warning symptoms mandate early diagnostic
intervention to rule out a diagnosis other than GERD (Fig.
2).

GERD CHRONICITY

Ample evidence shows that patients with reflux esophagitis
will have endoscopic and symptomatic relapse up to 80% of
the time if therapy is discontinued or drug dosage is de-
creased. Studies in patients with extraesophageal (atypical)
GERD suggest similar findings. Recurrence of hoarseness
was seen within 6 months of therapy in one study (22). The
clinical impression is that all GERD is chronic, with indi-
vidual patients expressing this chronicity in different ways.
Most patients, especially those with erosive esophagitis or
extraesophageal disease, will require continuous medical
therapy or surgery to achieve adequate symptom relief.

TREATMENT

Patient Education and Lifestyle Modification
Patient education regarding lifestyle modification is the
foundation of therapy in GERD. Simple changes in lifestyle
can be effective in controlling heartburn and dyspepsia
(Table 1). The basics of therapy include instructing patients
to decrease their fat intake, eat small meals, refrain from
eating within 2–3 hours of bedtime, avoid lying down after
meals, stop smoking, and elevate the head of the bed 6
inches. Overnight pH-monitoring studies show that a sig-
nificant decrease in total esophageal acid exposure is

Table 1. Lifestyle Modifications Useful in Patients With GERD

Elevate head of bed (6 inches); avoid waterbed
Sleep on left side
Make dietary modifications

Eat less fat, more protein
Avoid irritants

Citrus juice
Tomato products
Coffee
Cola
Alcohol
Chocolate

Do not eat before sleeping (allow$2 h)
Decrease or stop smoking
Avoid potentially harmful medications

Anticholinergics
Sedatives/tranquilizers
Theophylline
Prostaglandins
Calcium channel blockers
Alendronate

Take antacids or alginic acid
Take over-the-counter doses of H2-receptor antagonists (can be

used prophylactically)
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achieved by elevating the head of the bed, with the improve-
ment more pronounced in combination with drug therapy
(23). A similar effect can be achieved by placing a foam
rubber wedge (10-inch maximal elevation) under the pa-
tient’s head on top of the mattress. A recent study suggests
that sleeping on the right side results in more frequent reflux
compared with sleeping on the left side or in the supine
position (24).

Potential esophageal irritants such as citrus juices, tomato
products, coffee, colas, and alcohol should be restricted.
Medications that can decrease esophageal pressures and
promote reflux include anticholinergics, sedatives or tran-
quilizers (particularly benzodiazepines), tricyclic antide-
pressants, theophylline, prostaglandins, and calcium chan-
nel blockers. Pills such as potassium tablets, nonsteroidal
anti-inflammatory drugs, and alendronate can cause esoph-
agitis. The intermittent use of antacids, alginic acid, or
over-the-counter H2-receptor antagonists (which are avail-
able in half the prescription strength and are indicated for up
to 2 weeks of continuous use) can improve symptoms.
These medications can be used as they are needed or ex-
pected to be needed.

H2-Receptor Antagonists
H2-receptor antagonists have been the mainstays of therapy
for patients with heartburn and dyspepsia. The four such
available agents—cimetidine, ranitidine, famotidine, and
nizatidine—have only one known mechanism of action in
treating patients with reflux disease, namely, a decrease in
gastric acid production. They have no clinical effect on
lower esophageal sphincter pressure or esophageal or gastric
emptying. Used in standard doses (equivalent to ranitidine
150 mg twice daily), these drugs can achieve symptomatic
relief in about 60% of patients (25, 26). Endoscopic reso-
lution of documented esophagitis is seen in about 50% of
patients (27). Smaller doses are effective in symptom relief
or prevention, thus supporting the over-the-counter avail-
ability of half-strength H2-receptor antagonists.

High-dose H2-receptor antagonists (ranitidine 150 mg
q.i.d. or its equivalent) result in healing rates of up to 75%
(28). The cost of this larger dosage, coupled with compli-
ance issues, makes this choice a less efficacious one than
proton pump inhibitors (PPIs), which provide equal or
greater efficacy with once-daily therapy.

Prokinetic Agents
The pathogenesis of GERD is related to defects in esopha-
gogastric motility, lower esophageal sphincter incompe-
tence, poor esophageal clearance, and delayed gastric emp-
tying. Therapy directed at correcting these defects allows
improvement in GERD symptoms without suppression of
gastric acid. Cisapride, the most widely prescribed proki-
netic agent, increases GI motility and enhances salivary
flow, thus enhancing its buffering capacity. Improvements
in daytime and nocturnal heartburn have been demonstrated
with cisapride 10 mgq.i.d. (29) and 20 mgb.i.d. (30).

GERD symptoms suggestive of dysmotility, such as post-
prandial bloating, fullness, early satiety, belching, and re-
gurgitation, are also significantly reduced by cisapride (31,
32). Cisapride and H2-receptor antagonists show compara-
ble efficacy (32) and healing of mild to moderate esophagitis
(33, 34). The combination of cisapride with cimetidine or
ranitidine enhances healing and symptom relief compared
with either agent alone (35–37). However, the cost and side
effects of this regimen compared with PPIs have diminished
its use. Cisapride 10 mgb.i.d. and 20 mg at bedtime is
effective in preventing relapse (38, 39), especially among
patients with grade I or II esophagitis. Ample evidence
demonstrates that both H2-receptor antagonists and cisa-
pride can provide effective long-term control of GERD in
about 50% of patients, and both are most likely to be
effective in patients with less severe degrees of esophagitis
(40).

Proton Pump Inhibitors
Many studies suggest that PPIs are the most effective med-
ical therapy to control GERD symptoms and heal esophagi-
tis. Omeprazole 20 mg or lansoprazole 30 mg daily is more
effective than either placebo or standard-dose H2-receptor
antagonists in this regard, with mean symptomatic relief in
more than 80% of patients and esophagitis healing in up-
ward of 90% (41–43) over 4–8 weeks. Omeprazole 20 mg
and lansoprazole 30 mg have shown equal healing rates
(.90%) in direct comparisons (44). In grades III and IV
esophagitis, however, the healing rate is lower (80%), often
necessitating higher doses (45). Recent evidence shows that
some patients will continue to secrete gastric acid and have
gastroesophageal reflux even at doses of omeprazole as high
as 20 mgb.i.d. or lansoprazole 30 mgb.i.d. (46).

Klinkenberg-Knolet al. (47) first documented effective
long-term control of GERD with a PPI. Continuous therapy
with omeprazole at 20–60 mg/d maintained esophagitis
healing for up to 5 years. They also emphasized the need for
larger doses among some patients for effective long-term
maintenance. Other investigators have reported similar find-
ings (48). These reports suggest that long-term maintenance
therapy can be effective in up to 100% of GERD patients if
appropriate doses are used. The study of Klinkenberg-Knol
et al.has been extended to 11 years and supports continued
efficacy (49).

Rabeprazole, a new agent in this class awaiting U.S.
clinical approval, has been shown in comparative clinical
trials to be similar in efficacy to omeprazole for the treat-
ment of GERD (50, 51). Initial clinical trials suggest that it
is highly effective in preventing long-term relapse of esoph-
agitis and heartburn among patients with erosive or ulcer-
ative GERD. Moreover, it appears to be well tolerated and
to have a favorable safety profile in early clinical trials (51,
52). Pantoprazole, another new PPI awaiting clinical ap-
proval, has been shown in a 1-year clinical trial to be highly
effective for long-term prophylaxis of reflux esophagitis
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(53). Results of this study indicate that it also has a good
safety profile.

The need for larger doses of PPIs has increased the use of
combined intragastric and esophageal pH monitoring to
evaluate the adequacy of acid suppression and reflux control
among patients with continued symptoms or in those in
whom profound acid suppression is desired (e.g., patients
with Barrett’s esophagus) (54–56). The same technique can
be used to monitor the level of PPI therapy required for each
patient and, as such, it has redefined medical failure (57).
This technique has an important use in the patient who fails
to respond to treatment because of overnight recovery of
acid secretion accompanied by reflux, which might not
cause symptoms during sleep (46).

Antireflux Surgery
Refinements, including the use of laparoscopic techniques,
have changed our approach to antireflux surgery. The good
success rate of fundoplication—about 90% after 3 years,
with minimal complications—makes it an attractive option
for some patients. Use of a short, loose, “floppy” fundopli-
cation markedly reduces the postoperative sequelae associ-
ated with antireflux surgery, including dysphagia and “gas
bloat” (58, 59). Most patients are able to belch normally,
and long-term dysphagia is now uncommon after fundopli-
cation. These benefits are achieved without sacrificing effi-
cacy in controlling reflux of gastric contents in the esoph-
agus.

Indications for surgery (Fig. 3) in the patient with GERD
are controversial. Medical failure is rare and in itself is not
an indication for surgery. Antireflux surgery should be con-
sidered for the treatment of patients with objectively docu-
mented, relatively severe GERD, including patients with
erosive esophagitis, stricture, and Barrett’s esophagus, and
for those without severe mucosal injury who require con-
tinuous high-dose PPIs for long-term symptom relief. Pa-
tients with atypical or respiratory symptoms who respond
well to intensive medical treatment should be considered.
The option of antireflux surgery should be given to all
patients who require long-term aggressive medical therapy,
particularly if escalating doses of PPIs are needed to control
symptoms. Antireflux surgery may be the preferred option
for patients less than 50 years of age, for those whose
medications are a financial burden, for those who are non-
compliant with their drug regimen, and for those who prefer
a single intervention to long-term drug treatment. Patients
who do not respond to PPI therapy and those with atypical
chest pain are not likely to benefit from surgery.

Diagnostic evaluation before surgery is critical to deter-
mine whether gastroesophageal reflux is the underlying
cause of the patient’s symptoms (60). Objective evidence of
GERD is usually obtained by 24-hour esophageal pH test-
ing. The preferred surgical approach is based on an assess-
ment of esophageal motility (61). Patients with normal
contractions do well with a 360° Nissen fundoplication.
When peristalsis is absent or severely disordered (.50%

simultaneous contractions) or when motility is ineffective
(amplitude,30 mm Hg or nontransmitted contractions in
.30% of wet swallows), partial fundoplication is the pro-
cedure of choice. A short esophagus can affect the ability to
perform an adequate repair and thereby increase the risk of
surgical failure. Esophageal length is best assessed using
barium swallow and endoscopy. A short esophagus should
be suspected if a large (.5 cm) hiatal hernia is present,
particularly if it fails to reduce in the upright position on a
video barium esophagram.

Complications after elective antireflux surgery are un-
common, particularly with laparoscopic fundoplication.
Death is rare, whether the procedure is open or closed. In a
recent collective review, 4 of 2453 patients died (62). Com-
plications arise, on average, in 10–15% of patients and tend
to be minor (63). Laparoscopic fundoplication has further
decreased the complications associated with surgical access
and postoperative recovery. Unrecognized perforation of the
esophagus or stomach is the most life-threatening sequela
and is related to the surgeon’s experience (58).

The results of several series of laparoscopic fundoplica-
tion have now been published (59, 64, 65). Relief of typical
reflux symptoms (heartburn, regurgitation, and dysphagia)
is seen in more than 90% of patients after up to 3 years of
follow-up. A conversion rate of 4.2% to open surgery, a
0.5% rate of early reoperation, and excellent to good symp-
tomatic improvement in 91% of patients are reported. Post-
operative dysphagia has decreased to a rate of 3–5% with
increasing experience and attention to technical details (66).
Esophageal acid exposure returns to normal in nearly all
patients.

Although the laparoscopic technique is exciting, these
excellent results are from centers with extensive experience.
Accordingly, when deciding whether to recommend surgi-
cal treatment, one must evaluate the experience and results
obtained at a particular surgical center and also consider
whether referral to a more experienced surgical center is
appropriate.

APPROACH TO THE PATIENT

The approach to the patient must be individualized. Patients
with heartburn and regurgitation as their primary symptoms
can be treated empirically with consideration given to the
stepped-care approach outlined in Figure 1. Each level of
therapeutic trial should last 4–8 weeks before moving to the
next step. Several options are available at each step, and
decisions should be based on cost, patient and physician
familiarity with the agent, and the possibility of side effects
from drug interactions. Complete symptom relief should be
the goal of acute therapy. Maintenance should be attempted
with the least costly agent available. Consideration should
be given to a trial off medications (continuing lifestyle
modifications) to see whether symptoms recur.

Early diagnostic evaluation is suggested for patients with
extraesophageal (atypical) symptoms (Fig. 1) or warning
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symptoms of dysphagia, early satiety, weight loss, or bleed-
ing (Figs. 1 and 2). Referral should be considered in patients
with persistent symptoms after a course of empirical therapy
or in patients who require continuous daily therapy. Diag-
nostic evaluation usually begins with endoscopy (Fig. 2),
with ambulatory pH monitoring used in patients with neg-
ative findings or atypical symptoms. Patients with grade III
or IV erosive esophagitis or atypical symptoms should be
treated with PPIs, with increasing dosage if symptoms are
refractory. Combination therapy with a prokinetic agent can
be considered, particularly in patients with abnormal gastric
emptying. Antireflux surgery should also be considered for
such patients after documentation of adequate symptom
relief.

Every patient should be treated with the goal of achieving
complete long-term symptom relief. A careful, thoughtful
approach to the patient with GERD should produce a suc-
cessful outcome in nearly all patients. The algorithms pre-
sented here will aid in that process.
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