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Abstract: Gastroesophageal reflux disease (GERD) is a common presentation in primary care.

New research findings have implications for the diagnosis and management of GERD.

The purpose of this article is to synthesize current research related to the diagnosis and

management of GERD in adults and to make practice recommendations.

By Ann Marie Hart, PhD, FNP

astroesophageal reflux disease (GERD) is a painful

condition many adults experience. Recent research

findings have important implications for the man-
agement of GERD. It is critical for nurse practitioners (NPs)
to stay abreast of current management and safety issues
related to GERD. The purpose of this review is to synthesize
current research related to the diagnosis and management
of GERD in adults and to make recommendations for NP
practice.

B Epidemiology

Although its prevalence varies worldwide, GERD is the most
common outpatient gastrointestinal diagnosis in the United
States.! A systematic review found prevalence rates of 15%
to 20% in the United States, 10.1% to 15% in the United
Kingdom and Sweden, 5.1% to 10% in Spain, and 0.1% to
5% in China. Similar rates were found between males and
females, and higher rates were found in individuals with a
body mass index (BMI) greater than 25.2 The relationship
between aging and GERD was less clear, with one study in
the review finding GERD rates increased until age 69 and
then decreased.’

Co-occurring conditions associated with GERD include
irritable bowel syndrome, peptic ulcer disease, asthma,
chronic obstructive pulmonary disease, and angina.”? The
relationship between GERD and Helicobacter pylori
(H. pylori) infection is complex, with some studies suggesting
that eradication of H. pylori can result in a mild worsening

or improvement of GERD depending upon the location of
the infection. However, a Cochrane review of 17 trials found
that patients presenting with concomitant GERD and
H. Pylori infection typically experience improvement in
GERD symptoms with H. pylori eradication.*

Several behavioral factors have been associated with
GERD, including tobacco use, coffee drinking, and alcohol
consumption. GERD is more prevalent in individuals taking
anticholinergics, nitrates, and oral corticosteroids. Despite
previous beliefs, the prevalence of GERD has not been
shown to be higher in individuals taking benzodiazepines,
calcium antagonists, or aspirin.? In addition, rates of GERD
are inversely associated with the use of oral contraceptives
and hormone replacement therapy.?

I Pathophysiology
GERD results when the stomach’s acidic contents cause
troublesome symptoms or damage to the esophagus.® Nor-
mal gastric acid has a pH of 1.5 to 3.5 (similar to lemon
juice) and is secreted by the stomach’s parietal cells in
response to histamine, acetylcholine, and gastrin. All three
of these substances coordinate hydrogen ion generation;
however, histamine represents the dominant route and plays
an important role in current GERD management strategies.®
GERD is primarily believed to stem from an alteration
in the lower esophageal sphincter (LES), located at the
juncture of the stomach and the esophagus. When the LES
is lax, acid contents can easily reflux into the esophagus
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(see Gastroesophageal reflux). Alterations in LES tone result
from a variety of factors, including transient LES relax-
ations (similar to prolonged belches), a hypotensive LES,
and anatomic disruption of the gastroesophageal junction
(that is, hiatal hernia, obesity, and shortened abdominal
length).”

Other factors possibly contributing to the development
of GERD include altered esophageal peristalsis, delayed
gastric emptying, hyposalivation, gastrinomas, and hyper-
sensitivity to gastric acid."” In fact, there is evidence to
suggest that hypersensitivity may play a larger role in GERD
than excessive gastric acid exposure; two classic studies
evaluated this in the 1990s. Trimble and colleagues® evalu-
ated 128 subjects with GERD with 24-hour pH monitoring:

70 had confirmed normal gastric acid exposure in their
esophagi, and 58 had confirmed excessive acid exposure.
Over the next 4 to 6 years, 87% of those in the normal acid
exposure group and 79% of those in the elevated acid group
continued to have GERD. Additionally, Rodriguez-Stanley
and colleagues’ examined 152 subjects who were experienc-
ing chronic heartburn with both endoscopy and 24-hour
pH monitoring and found normal acid exposure and normal
LES pressure in 43% and 64% of the subjects, respectively.
Clearly, there is more to GERD pathophysiology than
decreased LES pressure and increased gastric acid exposure.

In addition to being a bothersome condition, GERD is
associated with several moderate-to-severe complications
ranging from dental erosion, pharyngeal ulcerations, and
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laryngeal damage, to esophageal ulcerations, strictures, and
adenocarcinoma.'® GERD is also a major cause of altered
sleep' and can result in pulmonary complications, includ-
ing aspiration, asthma, and pneumonia.'’ Interestingly, 50%
to 85% of individuals experiencing GERD have nonerosive
reflux disease (that is, no evidence of esophageal damage on
endoscopy).'? However, 10% of individuals with chronic
GERD have Barrett esophagus,” a condition where reflux
causes the stratified squamous epithelium that normally
lines the distal esophagus to be replaced by metaplastic
columnar epithelium, a risk factor for developing esophageal
adenocarcinoma.'

M Clinical presentation and diagnosis

The diagnosis of GERD is based primarily on the presence
of typical esophageal and extraesophageal symptoms. Typ-
ical esophageal symptoms include burning sensation in the
retrosternal area (pyrosis), and regurgitation into the
mouth. Extraesophageal symptoms include bronchospasm,
laryngitis, and chronic cough. Less typical symptoms in-
clude chest pain, water brash (regurgitation of sour fluid
into the mouth), globus sensation (a lump feeling in the
throat), and nausea.'” The presence of less typical symp-
toms and/or alarm symptoms (that is, bleeding, anemia,
odynophagia, dysphagia, and weight loss) requires further
investigation.

Differential diagnoses to consider and exclude when
evaluating all patients with GERD symptoms (regardless of
typical or atypical nature) include but are not limited to the
following: infectious esophagitis, eosinophilic esophagitis,
pill-induced esophagitis, peptic ulcer disease, biliary tract
disease, esophageal motor disorders, esophageal cancer,
Barrett esophagus, Zollinger-Ellison syndrome, and coro-
nary artery disease.'

Beyond a thorough history and physical exam focused
on ruling out the differential diagnoses, further diagnostic
workup is rarely indicated. However, a 2008 analysis of
endoscopic procedures found that esophagogastroduode-
noscopy (EGD) was second only to colonoscopy. Although
EGD was most commonly performed for the diagnosis of
GERD," it was rarely indicated. This finding is concerning
due to costs and safety. Although EGD is a relatively low-
risk procedure with complication rates of 1-in-1000 to
1-in-10,000, the risks are serious and include perforation,
aspiration pneumonia, respiratory failure, hypotension,
anesthesia reactions, dysrhythmia, other cardiovascular
events, and death." To help guide clinicians, the American
College of Physicians (2012) recently published “Best Prac-
tice Advice” regarding EGD for GERD" (see American
College of Physician’s best practice advice for EGD in adults
with GERD symptoms).

www.tnpj.com

American College of Physician’s best practice
advice for EGD in adults with GERD symptoms

Best practice advice 1

Upper endoscopy is indicated in men and women with
heartburn and alarm symptoms (dysphagia, bleeding,
anemia, weight loss, and recurrent vomiting).

Best practice advice 2

Upper endoscopy is indicated in men and women with:

e Typical GERD symptoms that persist despite a
therapeutic trial of 4 to 8 weeks of twice-daily PPI
therapy.

e Severe erosive esophagitis after a 2-month course of
PPl therapy to assess healing and rule out Barrett
esophagus. Recurrent endoscopy after this follow-up
exam is not indicated in the absence of Barrett
esophagus.

e History of esophageal stricture who have recurrent
symptoms of dysphagia.

Best practice advice 3

Upper endoscopy may be indicated:

¢ In men older than 50 years with chronic GERD
symptoms (symptoms for more than 5 years) and
additional risk factors (nocturnal reflux symptoms,
hiatal hernia, elevated BMI, tobacco use, and intra-
abdominal distribution of fat) to detect esophageal
adenocarcinoma and Barrett esophagus.

For surveillance evaluation in men and women with a
history of Barrett esophagus. In men and women with
Barrett esophagus and no dysplasia, surveillance
exams should occur at intervals no more frequently
than 3 to 5 years. More frequent intervals are indicated
in patients with Barrett esophagus and dysplasia.

Source: Shaheen NJ, Weinberg DS, Denberg TD, et al. Upper endoscopy

for gastroesophageal reflux disease: best practice advice from the clinical
guidelines committee of the American College of Physicians. Ann Intern Med.
2012;157(11):812. Reprinted with permission.

B Management

There are two general management strategies to GERD:
“step-up” and “step-down” approaches. The “step-up” ap-
proach begins with lifestyle management and dietary mea-
sures, gradually “stepping up” to medications (including
types and doses) as needed. Conversely, the “step-down”
approach begins with potent acid-suppressive agents (that
is, proton pump inhibitors) to achieve rapid symptom relief,
then gradually decreases until the minimal therapy is found
for managing the individual’s symptoms. Either approach
is considered acceptable; thus, symptom severity and patient
preferences should guide initial management choice.'

B Lifestyle management

A variety of lifestyle measures have been proposed for the
management of GERD and anecdotally have received much
support: dietary limitations (avoiding citrus, tomatoes,
coffee, peppermint, fatty foods, carbonation, and chocolate),
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smoking cessation, weight loss, avoiding alcohol, avoiding
restrictive clothing around the waist, eating smaller, more
frequent meals, avoiding lying down for two hours after
eating, and raising the head of the bed. Although these
measures are considered safe, there are limited research data
to support them. A systematic review found evidence that
exposure to tobacco, alcohol, chocolate, and high-fat meals
decreased LES pressure.”” However, it found no published
studies regarding the effectiveness of avoidance-type dietary
measures (for example, avoiding chocolate), and a few stud-
ies showed no difference in esophageal pH or symptoms
with tobacco or alcohol cessation. The only lifestyle mea-
sures with supportive research evidence were weight
loss and elevating the head of the bed by 6 to 8 in (15.2 to
20.3 cm); however, this review'” was severely limited by the
small number of published studies.

B Pharmacologic management

Pharmacologic management of esophageal reflux is classified
into five major categories: acid neutralizing medications (for
example, calcium carbonate and sodium bicarbonate),
alginate-based barriers, sucralfate, adjunctive therapies (pro-
kinetic agents and reflux inhibitors [bethanechol, as off-label
use]), and acid-suppressive medications (H,-receptor an-
tagonists and proton pump inhibitors). Acid-suppressive
medications target GERD symptoms by decreasing gastric
acid production (goal of increasing gastric pH to greater than
4)." These medications are the mainstay of pharmacologic
GERD management and are the focus of this section.

M H,-receptor antagonists
H,-receptor antagonists (H2RAs) work by blocking hista-
mine (the dominant hormone in gastric acid production)
and reducing pepsin output and gastric acid volume.
Developed in the 1970s, H2RAs were the first class of acid-
suppressive medications. Although H2RAs are not as effec-
tive as proton pump inhibitors (PPIs), two Cochrane
systematic reviews concluded H2RAs are effective in the
management of GERD with and without esophagitis.’*?
There are currently four H2RAs, all of which are available
over-the-counter (OTC): cimetidine, famotidine, nizatidine,
and ranitidine. All four agents are considered equivalent
when administered in equipotent doses. They are more
effective on basal acid secretion than postprandial secretion
and should be taken 30 to 60 minutes prior to eating.'
Although the H2RAs are generally well-tolerated, they
have been shown to increase the risk of drowsiness and falls
in those 65 years and older, especially when combined with
severe illness, cognitive impairment, or in those who are
taking other anticholinergic medications.”’ NPs should be
aware that all of the H2RAs are listed on the 2012 Beers

30 The Nurse Practitioner * Vol. 38, No. 8

criteria for potentially inappropriate medications for older
adults, and cimetidine should be avoided in those 65 and
older due to increased risk for delirium.? In addition, H2RAs
are eliminated by the renal route and should be avoided or
dose reduced in those with CrCl less than 50 mL/minute.?!

M PPIs

PPIs have been the mainstay of GERD management since
omeprazole was introduced 1989 and continue to be one
of the top selling medication classes. PPIs suppress gastric
acid by inhibiting the H*-K*-ATPase (proton pump) in the
gastric parietal cells and have been shown to provide better
GERD symptom resolution and esophageal healing than
the H2RAs."”?* PPIs work quickly and are most effective on
basal versus postprandial acid secretion. However, more
proton pumps are present after a prolonged fast; thus, PPIs
are most effective when administered 1 hour prior to the
first meal of the day. In addition, not all of the parietal cell’s
proton pumps are active at the same time, so it often takes
several days of PPI dosing to obtain maximal proton pump
inhibition. Due to the marked reduction in their acid in-
hibitory effects, PPIs and H2RAs should not be given con-
comitantly; however, they can be given at opposite ends of
the day (for example, PPI in the morning and H2RA at
bedtime).”

There are currently five PPIs: omeprazole, lansoprazole,
pantoprazole, rabeprazole, and esomeprazole; the former
two are available OTC. A Cochrane systematic review found
no differences in these PPIs for the treatment of GERD," so
it is reasonable to base initial PPI choice on cost and insur-
ance coverage. PPIs should be dosed at the lowest effective
dose, and a discontinuation trial should be considered after
3 months; however, some individuals experience “rebound
reflux” after abrupt PPI discontinuation.? It is reasonable
to advise gradual PPI discontinuation, especially in indi-
viduals taking moderate-to-high doses of PPIs.”

Despite the superiority of PPIs over the H2RAs, ques-
tions continue regarding their safety. These concerns pri-
marily relate to PPI use and cancer, infections, fractures, and
vitamin malabsorption, as well as interactions with clopi-
dogrel and bisphosphonates.

Cancer. Concerns regarding PPI use and increased rates
of cancer originated early in the history of PPIs but have
essentially been shown to be unfounded. Gastric acid
suppression can result in hypergastrinemia and trophic
mutations in the stomach mucosa, changes that have been
associated with gastric polyps, gastric cancer, gastric carci-
noids, and colorectal cancer in animal studies. However,
similar data in species with gastrin physiology more similar
to humans have not been supported,* and a population-
based case control study of 450,000 persons found no
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increase in colorectal cancer rates among individuals with
a history of long-term PPI use.”

Infections. Gastric acid has a protective effect against
enteric infections®; therefore, gastric acid suppression can
permit pathogens to more readily colonize in the upper
gastrointestinal tract and predispose individuals to infec-
tions, such as pneumonia and Clostridium difficile associ-
ated diarrhea (CDAD). In fact, there is evidence that even
short-term (1 week) PPI use increases the risk of infection.?
A meta-analysis of 31 studies found that individuals who
were taking PPIs (OR = 1.27,95% CI, 1.11 to 1.46) or H2RAs
(OR =1.22,95% CI, 1.09 to 1.36) were at a slight increased
risk for pneumonia.”” Unfortunately, the risk of CDAD ap-
pears stronger. In a review of 28 observational studies, the
U.S. FDA found a higher risk of CDAD with PPI use in 23
studies. The strength of the association

1 year) PPI use.*” Adding to the controversy, a study of seven
patients with hereditary hemochromatosis who took PPIs
for 1 year found a significant reduction in the volume of
blood phlebotomized to maintain appropriate iron stores.*!
Moreover, a 2012 retrospective study of 50 patients with iron
deficiency anemia taking omeprazole and ferrous sulfate
found decreased response to iron therapy.*

Over the past 6 years, there have been a growing number
of case reports linking PPI use to hypomagnesemia, a dan-
gerous, potentially fatal condition. Hess and colleagues*
recently conducted a systematic review of case studies to
examine the PPI-induced hypomagnesemia. Ultimately, 18
cases were reviewed representing 36 patients, ranging in age
from 30 to 83 years (mean of 67.4 years). Length of time on
PPIs ranged from 14 days to 13 years (median of 5.5 years).

varied among the studies with ORs
ranging from 1.4 to 2.75 among indi-
viduals who were exposed to PPIs versus
those who were not exposed. Because of
this, the FDA has recommended that
clinicians consider and test for C.

There is some evidence that prolonged PPI

use may impact vitamin B12, iron, and |« 3

e

¥

-

magnesium absorption.

difficile in patients who have a recent
history of PPI use and diarrhea that does not improve.*

Fracture risk. Several systematic reviews have demon-
strated an association between prolonged PPI use (greater
than 1 year) and a moderately increased risk of hip (20% to
62%) and vertebral (40% to 60%) fractures in both men
and women.’"** The acidic environment in the stomach
facilitates dissolution and absorption of calcium; therefore,
reduced calcium absorption and a resultant decrease in bone
density have been hypothesized to explain the association
between prolonged PPI use and increased fracture risk.
However, current data have not shown an association be-
tween PPI use and lower bone mineral density, and several
shorter (30 days) studies have shown that dietary calcium
absorption is not affected by omeprazole®; the mechanism
by which prolonged PPI use affects fracture risk is unclear.

Vitamin and mineral malabsorption. There is some
evidence that prolonged PPI use may impact vitamin B12,
iron, and magnesium absorption. It is well known that gas-
tric acid facilitates the absorption of both vitamin B12 and
non-heme iron® however, the impact of PPIs on absorption
is not clear. Several small studies have shown an association
between PPI use and both decreased vitamin B12 levels and
vitamin B12 deficiency®*’; other studies have not support-
ed this association.’®*

The impact of PPIs on iron absorption is also contro-
versial, and the data regarding this are limited. A 2010 sys-
tematic review of four studies found conflicting evidence
regarding iron absorption with prolonged (greater than

www.tnpj.com

Hypomagnesemia reversed 4 days after discontinuing PPIs
and recurred after resuming them. Interestingly, substituting
an H2RA for a PPI did not result in hypomagnesemia. To
explore the association PPI-induced hypomagnesemia,
Danziger and colleagues* conducted a large retrospective
review of 11,490 adults admitted to an ICU, 23% and 6%
had been taking PPIs and H2RAs, respectively. Compared
to non-PPI use, PPI use was associated with 0.012 mg/dL
lower adjusted serum magnesium level; however, this effect
was limited to patients taking diuretics. Among patients
taking diuretics, PPI use was associated with a significant
increase in hypomagnesemia (OR = 1.54; 95% CI, 1.22 to
1.95) and 0.028 mg/dL lower serum magnesium levels. This
effect was seen regardless of diuretic type but was strongest
with loop diuretics (for example, furosemide, bumetanide).
Among patients not taking diuretics, PPI use was not as-
sociated with lower serum magnesium levels. Furthermore,
H2RA users did not experience lower serum magnesium
levels, regardless of concomitant diuretic use.

Clopidogrel interaction. Clopidogrel is a prodrug me-
tabolized in the liver to an active form that inhibits platelet
aggregation. Cytochrome CYP2C19, an enzyme involved in
this activation process, is inhibited by PPIs, a phenomenon
that can decrease antiplatelet response and increase risk for
cardiovascular events.*> However, studies of the cardiovas-
cular outcomes associated with combination PPI and clop-
idogrel have been mixed. Several randomized controlled
trials found no effect on cardiovascular outcomes when
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Summary of evidence-based management
recommendations for adults with GERD

Management strategies and recommendations with citations

Lifestyle changes:

o Atrial of lifestyle changes (dietary limitations [avoiding citrus,
tomatoes, coffee, peppermint, fatty foods, carbonation, and chocolate],
smoking cessation, weight loss, avoiding alcohol, avoiding restrictive
clothing around the waist, eating smaller, more frequent meals,
avoiding lying down for two hours after eating, and raising the head of
the bed) should be considered in all adults experiencing GERD,
regardless of “step up” or “step down” approach.*

* All of these measures are considered safe and anecdotally have been reported to be effective.
Evidence supporting lifestyle measures is limited. A systematic review'” found evidence that
weight loss and elevating the head of the bed by 6 to 8 in (15.2 to 20.3 cm) were moderately
effective in reducing GERD symptoms; however, this review was severely restricted by the small
number of published studies.

H2RAs:

o H2RAs are effective'®? and should be considered as part of a “step
up” regimen after a trial of lifestyle changes and prior to initiation of
PPIs or as part of a “step down” regimen after weaning off of PPIs'®

e Available H2RAs are considered equivalent when administered in
equipotent doses.?®

e H2RAs should be used cautiously in patients with severe iliness,
cognitive impairment, or in those who are using other anticholinergic
medications.?

e H2RAs should be avoided or used cautiously in patients > 65 years?'?

e Cimetidine should be avoided in patients > 65 years?'??

e H2RAs should be avoided or the dose-reduced in patients with CrCl
< 50mL/minute?®

e For best results, H2RAs should be taken 30 to 60 minutes prior to eating'®

PPIs and H2RAs should not be taken simultaneously but may be given

at opposite ends of the day (PPl in the AM and H2RA in the PM)*

PPIs:

e PPIs should be considered as part of a “step up” regimen after a trial of
H2RAs and should be used initially as part of a “step down” regimen'®

e The available PPIs are considered equally effective.' Base initial PPI
choice on cost and insurance preference.

e To avoid “rebound reflux,” PPIs should be gradually discontinued

over a few weeks (halving the dose every week, until on lowest

dose, then taking lowest dose for 1 week)?

For best results, PPIs should be dosed in the morning, 1 hour prior

to eating®

PPls and H2RAs should not be taken simultaneously but may be given

at opposite ends of the day (PPl in the AM and H2RA in the PM)*

PPls should be avoided in those taking Clopidogrel*®4&4951

PPIs should be used cautiously in patients with a history of vitamin

B12 deficiency, and serum levels should be monitored periodically®¢=<’

PPls should be used cautiously in patients with a history of iron

deficiency anemia and/or who are taking oral iron supplements, and

serum levels should be checked periodically*%4

PPIs should be used cautiously in patients who are concomitantly

taking diuretics, and serum magnesium levels should be monitored

periodically*

PPI should be used cautiously in patients at increased risk for fractures®'3*

All patients on PPls who develop persistent diarrhea should be

tested for C. difficile®®

32 The Nurse Practitioner * Vol. 38, No. 8

clopidogrel and PPIs were combined.***” Other
retrospective observational studies suggest that
the combination results in higher cardiovascular
deaths with more than a 30% increase in the risk
of poor cardiovascular outcomes.**** A recent
nested case-control study of 43,159 clopidogrel
users, 35.7% of whom had taken a PPI at any
time during the study, found an increased rate
for all-cause mortality in concomitant PPI users
(OR = 1.40; 95% CI, 1.29 to 1.53) but not for
major cardiovascular events.” In addition, the
interaction with clopidogrel may not apply to
all PPIs. Although lansoprazole and pantopra-
zole interact with clopidogrel in vitro, they
do not appear to inhibit CYP2C19 in vivo.*
Clopidogrel’s package insert currently advises
against administration with omeprazole and
esomeprazole.’’ However, there is no known
interaction between PPIs and other oral anti-
platelet agents (for example, ticagrelor, prasu-
grel, and ticlopidine).”>>*

Bisphosphonate interaction. There is also
some evidence that PPI use might decrease the
ability of bisphosphonates (for example, alen-
dronate and risedronate) to protect against
fractures. To date, a cohort study” and a
case-control study®® both found an increased
risk of hip fracture in patients who take PPIs
with bisphosphonates. However, more data
are needed, and no formal recommendations
have been made regarding the use of PPIs and
bisphosphonates concurrently.

B Refractory GERD

Despite a trial of daily PPI use, 10% to 40% of
patients will continue to have symptoms of
reflux.”” In the event of failed response to a PPI
trial, it is important to both reconfirm the diag-
nosis of GERD (focusing on ruling out alarm
symptoms) and ensure proper administration
of PPIs 30 minutes prior to breakfast. Although
the management of refractory GERD is beyond
the scope of this article, readers are encouraged
to review Herschcovici and Fass’ recommenda-
tions.”

M Implications for advanced practice nursing

With up to 20% of the adults in the United States
experiencing GERD, primary care NPs will see
patients presenting with GERD on a regular
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basis. Although the diagnosis and management of GERD

are not difficult, incorrectly diagnosing and/or improperly
managing GERD can have serious consequences; therefore,

it is imperative for practicing NPs to be meticulous in their
approach to patients with GERD or suspected GERD

and to remain aware of current research findings related to
GERD (see Summary of evidence-based management recom-
mendations for adults with GERD).

When assessing a new patient with suspected GERD,

the NP should ascertain for the presence of alarm signs/
symptoms and should consider and rule out competing
differential diagnoses. Although EGD should not routinely
be part of the diagnostic workup for or follow-up of GERD,

there are several situations where it is indicated.

«
a

Recommendations for Treatment for GERD can follow
step up” or a “step down” approach depending on patient

preference and severity of symptoms. Although there is

limited research to support the effectiveness of lifestyle
measures for GERD, anecdotally, many patients report im-

provement with them, so it is reasonable to consider discuss-
ing lifestyle measures with patients.

H2RAs are effective acid-suppressive medications and

are available OTC. They should be used cautiously in those
65 and older and in those with CrCl less than 50 mL/minute.
PPIs have been shown to be more effective than H2RAs and
are currently the mainstay of GERD management; however,

several PPI-related safety concerns need to be considered,
particularly in patients with a history of iron-deficiency

anemia, pernicious anemia, who are taking clopidogrel or
diuretics, or who are at an increased risk for fractures. @
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