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GENERAL INSTRUCTIONS: 1. The course study material is designed to be read and studied by you. 2.
When you have completed your study, read and study each question and select the answer you believe to be
correct. There is only one best choice for each question. Using a pencil, blacken the space between the
brackets on the scantron that corresponds to your choice for each question. If you wish to change an
answer, be sure to completely erase the incorrect mark. Or use the online answer sheet, if applicable. 3.
After you have answered all questions, put the completed answer sheet in the return envelope and mail
(P.O. Box 702, Weatherford, OK 73096) or fax (580-774-3243) or email (pharmacyce@swosu.edu) to the
Southwestern Pharmacy Continuing Education Office. Or if using the online answer sheet, submit it
electronically. 4. When your answer sheet is received, it will be processed and returned to you. Successful
completion of this course requires a score of 70 percent or better. 5. This course has been designed to earn
continuing education credit equivalent to 0.4 CEUs or 4 contact/clock hours.
COURSE INFORMATION: The goal of this course is to allow pharmacists to recognize self-treatable
gastric problems, to appropriately triage their patients, and to judge proper treatment and prevention
options. Upon completion of this course, the pharmacist will, with 70% or greater accuracy, be able to:
1.
2.

3.

Recognize the epidemiology, etiology, physiological defect(s), pathogenesis, symptoms, and sequelae
of gastroesophageal reflux, and differentiate it from nonreflux gastric distress.
For a specific gastric complaint, provide a defensible triage option, and for those that are self-treatable,
list possible nonprescription product ingredients and trade names, and compare their advantages,
disadvantages and counseling points to allow pharmacists to assist patients in choosing the best
products.
List and describe lifestyle changes that can be recommended by pharmacists to lessen the risk of
gastroesophageal reflux and nonreflux gastric distress.

Outline
I.
II.
III.
IV.
V.
VI.

Introduction
Gastroesophageal Reflux
Nonreflux Gastric Distress
Nonprescription Products for Gastric Distress
Prevention of Gastric Distress
Conclusion
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I.

INTRODUCTION

Every pharmacist who has spent time counseling patients in a community pharmacy can recall
dozens of sessions in which patients ask about gastric discomfort. Problems for which patients request
assistance range from simple indigestion to overt gastroesophageal reflux, as well as possible peptic ulcer
and gastric cancer. Fortunately, the majority of gastric complaints are minor and easily treatable with a
variety of nonprescription products. However, to make the correct treatment recommendation, pharmacists
must be familiar with the range of nonprescription products and devices sold for minor, self-treatable
problems, and only recommend those proven safe and effective. As an added service, pharmacists can
assist patients in preventing certain minor gastric problems by recommending lifestyle changes.

II.

GASTROESOPHAGEAL REFLUX (GERD)

Gastroesophageal reflux disease is a condition in which stomach contents move upward into the
esophagus. While the common abbreviation is “GERD,” when “disease” is placed at the end of the phrase,
it signifies a more serious condition to gastroenterologists. For this reason, this lesson omits the word
“disease” at the end of the syndrome, and clearly defines the time parameters beyond which self-treatment
is inappropriate.
The lay term for GERD is “heartburn,” since the area of the damaged esophagus is midline in the
chest, the same location as the heart. The condition is often referred to as “GERD.”1-4 Its underlying cause
is an abnormality of the lower esophageal sphincter (LES), a band of circular smooth muscle that is located
at the juncture of the esophagus and stomach, and which is surrounded by the breathing muscle
(diaphragm).5 The LES is normally closed, keeping gastric contents in the stomach. When an individual
swallows, waves of esophageal peristalsis signal the LES to open briefly, permitting ingested food and
drink to enter the stomach. GERD can often be prevented through lifestyle changes and successfully treated
with several groups of medications.
PREVALENCE OF GASTROESOPHAGEAL REFLUX
Gastroesophageal reflux is not a reportable disease, but experts estimate that 20-30% of U.S.
citizens experience it.1-3 This high prevalence underscores the need for pharmacists to be thoroughly
familiar with all aspects of GERD.
EPIDEMIOLOGY OF GASTROESOPHAGEAL REFLUX
Which patients are more likely to experiencer GERD? There is an increased risk in those over the
age of 50, and in elderly patients GERD is more prone to cause complications.1 Males are at greater risk
than females.
Obesity increases the risk of GERD.4 Some experts believe that the added girth of obesity
increases the intraabdominal pressure, forcing stomach contents to eject upwards into the esophagus. It also
appears that obese patients have slowed esophageal transit and decreased tone of the LES, hampering the
patient’s ability to protect the esophagus from exposure to gastric contents.
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Pregnancy is a major GERD risk factor.1 The incidence rises as the pregnancy proceeds, so that as
many as 66% of pregnant women experience GERD by the fourth month of gestation. The underlying
cause(s) may be the pressure of the gravid uterus and/or the physiological actions of hormones.
Hiatal hernia is often cited as a cause of GERD.1 In the healthy patient, the diaphragm encircles
the LES, thereby dividing the esophagus from the stomach. Thus, in the normal patient, the diaphragm
provides an additional muscular force that helps the LES tighten to perform its function. In the patient with
hiatal hernia, part of the stomach and the LES move upward through the diaphragm into the thoracic cavity.
The diaphragm continues to exert a muscular force, but now it is squeezing a section of stomach that has
herniated above the diaphragmatic hiatus. Ingested food enters this abnormal pouch of stomach, but can go
no further due to the diaphragm’s muscular power. Thus, the retained food will reflux within a short period
of time. Most patients with GERD do not have hiatal hernia, but many patients with hiatal hernia do
experience repeated bouts of GERD. Surgical repair of the herniated stomach is preferable to continued
self-treatment.
ETIOLOGY OF GASTROESOPHAGEAL REFLUX
The pathogenesis and severity of GERD each involve several interrelated factors, but the primary
physiological defect centers around the LES, as described above. Basal (resting) LES pressure varies
among patients, and varies in the same patient during the day. Resting LES tone is usually sufficient to
prevent episodes of reflux under most conditions.
The stomach contains erosive materials that digest food. One is gastric acid, which gives stomach
contents a pH of 1.5-3.5. The stomach also contains pepsin, the major digestive enzyme for proteins.6
Further, some patients have a condition known as duodenogastric reflux. In this condition, bile acids and
enzymes can enter the stomach from the small intestine. If the patient suffers an episode of reflux, these
erosive materials also move into the esophagus, greatly worsening the damage produced by acid and pepsin
alone.
Gastric mucosal tissues are elegantly designed to resist damage from constant contact with acid
and pepsin. However, when the LES pressure is inadequate to contain materials in the stomach, they reflux
into the esophagus. The esophagus is composed of stratified squamous epithelium that has a surface coating
of mucus. While it has some ability to resist chemical and mechanical injury, the esophagus cannot recover
from sustained exposure to low pH gastric contents. Acid injures esophageal tissues by denaturing proteins
and pepsin digests the mucosal protein composing the esophagus.2
Some episodes of reflux do not cause appreciable esophageal injury. The esophagus often returns
refluxed materials to the stomach within several minutes, via a process known as esophageal clearing,
thereby minimizing contact time between the esophagus and the refluxate. This reflex action is more
effective when augmented by gravity, such as when the person is in a standing or sitting position. Saliva is
also helpful in fighting tissue damage due to refluxate. Saliva is bicarbonate-rich, acting as a natural antacid
to normalize the esophageal pH after a bout of reflux. Fortunately, some patients who perceive reflux
automatically begin to swallow repeatedly, which not only returns refluxate to the esophagus, but also
raises the pH surrounding areas exposed to the refluxate.
Gastric emptying is the process whereby food moves from the stomach into the small intestine.
The more rapidly food leaves the stomach, the less risk of its refluxing. Delayed gastric emptying is known
to increase the risk of reflux and the degree of esophageal tissue damage. Gastric emptying is delayed if the
patient eats high-fat meals or assumes a supine position during the postprandial time period. Delayed
gastric emptying is also seen in patients with diabetes, a condition known as gastroparesis.
MANIFESTATIONS OF GASTROESOPHAGEAL REFLUX
To confirm reflux as the cause of the patient’s problems, physicians once employed a battery of
tests that were time-consuming, expensive, painful, and/or invasive. They included endoscopy, barium
swallow, pH probing, and the Bernstein test.7 In recent years, however, experts urge physicians to rely
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instead on careful questioning. Full knowledge of the symptomatology of reflux can guide the physician to
an appropriate diagnosis.
In a similar manner, knowledgeable pharmacists can employ judicious patient questioning to help
identify those patients with reflux. When prompted by the pharmacists, patients with reflux can typically
recite numerous complaints and problems they have experienced. The following discussion describes the
most common complaints experienced in patients with GERD. If the patient’s symptoms do not match
those presented, it is best to err on the side of patient safety and refer the patient to a physician for a full
evaluation to rule out more serious medical conditions such as peptic ulcer, gastric carcinoma, etc.
What are the common manifestations that help the pharmacist suspect that a patient is
experiencing reflux? The defining symptom is, by definition, reflux, also known as regurgitation. In other
words, perceiving reflux is pathognomonic (i.e., allowing the physician to make a firm diagnosis) for
GERD. Patients may be rather puzzled over their first episodes of reflux. They relate an experience in
which they “almost threw up” (using common lay terminology), but in which the materials that moved up
the esophagus did not exit the mouth, as they would have in an episode of vomiting.
Patients with this history should be asked whether they also noticed a strange occurrence known as
waterbrash phenomenon, a sensation of water rushing into the mouth that often precedes vomiting. This is a
protective reflex of the body in which all of the salivary glands empty simultaneously, filling the mouth
with bicarbonate-rich, high pH saliva prior to vomitus reaching the oral cavity. This reflex raises the pH of
the intraoral environment, and when vomitus rushes through it in the next few seconds, the mouth and teeth
are protected from acids.1 Even though the patient does not vomit with simple reflux, the presence of
refluxate in the esophagus triggers the salivary emptying reflex.
A few patients do not notice reflux or waterbrash, but other manifestations can aid the pharmacist
in recognizing GERD. Pharmacists should ask about pain in the chest.8 Aside from regurgitation, this is the
classic and most common symptom of GERD. The damaged esophagus produces pain in the midchest,
described by sufferers as tight, gripping, or viselike and perhaps radiating to the left arm, shoulder, or
neck.9
Pharmacists must exercise extreme caution because of the close resemblance between reflux pain
and pain arising from cardiac pathology.10 The popular name for reflux pain is “heartburn,” a misnomer
arising from the physiological fact that impulses in afferent sensory nerves from the heart and the
esophagus travel via the same nerve roots. Thus, patients with this type of chest pain are understandably
concerned that they are experiencing angina or a myocardial infarction (MI). The confusion is worsened
because in some cases, reflux and its accompanying discomfort occur during or after exercise, and the pain
may be relieved by nitroglycerin the patient had in the house.
For the reasons described above, it is not possible through questioning to reliably differentiate MI
pain from GERD pain, solely using the quality, location, or character of the pain as criteria. Thus,
pharmacists must delve deeper into the patient’s symptoms. If further exploration fails to reveal any of the
additional classical manifestations of GERD, the pharmacist should immediately refer the patient to an
emergency room for a full cardiac workup.
In confirming that chest pain is caused by reflux rather than an MI, pharmacists may ask about the
presence of additional accompanying manifestations reflux often causes. These additional problems also
help the pharmacist rule out other conditions that might be causing the patient’s problems.
Additional reflux-induced problems include dysphagia (difficulty in swallowing) and
odynophagia (pain when swallowing), both possibly caused by acute inflammation and damage to
esophageal musculature.
Further, the GERD patient’s throat may feel tight and be chronically sore, and the patient may
have chronic laryngitis or hoarseness, perhaps caused by damage to the pharynx and/or larynx when those
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areas are inundated with refluxate.11-13 Some patients also experience asthma-like symptoms and/or
exacerbations of asthma.
GERD can cause ulceration of the esophagus, with resultant bleeding, scarring and stricture. Of
course, any patient complaining of blood coming from the mouth or lungs requires an immediate referral to
rule out oral/esophageal cancer.
Another possible manifestation of GERD is known as “globus hystericus,” in which esophageal
damage is interpreted as an object stuck in the throat.14 These patients may engage in repeated dry
swallowing and throat clearing to remove the nonexistent obstruction. However, because of the etiology of
the discomfort, these interventions will be unsuccessful. This condition can cause severe anxiety. The
patient may also experience frightening choking spells.
Pharmacists can also recognize reflux as a cause of the patient’s problems by asking about triggers
the patient may have identified (See “Prevention of Gastric Distress”.)
Nocturnal reflux presents a unique set of problems the pharmacist may also recognize as refluxrelated. Nocturnal reflux is common, since patients who are lying down do not have gravity working in
their favor.15,16 A patient with nocturnal reflux relates an instance in which they suddenly awakened, with
no reason they can discern (e.g., children crying, hot room).17 If they have experienced nocturnal reflux, it
is critical to immediately begin swallowing to allow saliva to buffer the acidic incursions into the
esophagus. While swallowing repeatedly, the patient should also take immediate ancillary measures, one of
the best being chewing and swallowing antacid tablets such as calcium carbonate (e.g., Tums).
Occasionally, a patient who has experienced nocturnal reflux asks the pharmacist for a
nonprescription sleeping tablet so they can sleep through reflux episodes without awakening. It must be
explained that awakening in response to reflux is the body’s response to an emergency situation, and
sleeping through the reflux can be dangerous. This is because patients who are asleep do not reflexively
swallow in response to episodes of reflux. Failure to promptly return refluxate to the stomach allows it to
remain in the esophagus, where it can be aspirated from pharyngeal areas to the tracheobronchial tree,
resulting in pulmonary complications. Cough results from chemical tracheobronchitis.18,19 Aspirated
refluxate can cause aspiration pneumonia, bronchiectasis, abscess, wheezing, laryngospasm, hemoptysis
(spitting up blood from the lungs), atelectasis (pulmonary collapse), globus hystericus, and asthma.14,20,21
Refluxate may enter the oral cavity. If this occurs, dental enamel is at risk of acid erosion.11,22,23
Patients with GERD who ingest cola drinks experience a significantly increased extent of dental damage.
It can be seen from the above discussion that the pharmacist has many valuable clues to be
explored in recognizing the patient who has GERD.
DEADLY COMPLICATIONS OF GASTROESOPHAGEAL REFLUX
The primary determinants of the severity to which the patient is affected after an episode of reflux
are the volume of the refluxate, its contents, and the amount of time it contacts the esophagus. Most
patients with GERD have no more than sporadic and mild symptoms, and do not seek medical care. Yet
another group seeks medical care for minor symptoms and is relatively free of complications due to GERD.
However, there is another subgroup for which GERD can be deadly. They include those with
nocturnal reflux, as described above, as this event increases the risk of vomitus aspiration, resulting in
severe pulmonary damage and death. GERD may also be a factor in sudden infant death syndrome.
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Esophageal scarring can lead to narrowing of the esophagus (stricture) and relatively mild
problems such as dysphagia, as previously described. The development of Barrett’s esophagus, however, is
a more severe esophageal complication.24 In this condition the normal squamous mucosa of the esophagus
is replaced by columnar epithelium (tall cells with an arrangement resembling numerous aligned columns),
perhaps induced by long-term exposure of the esophageal region just above the LES to refluxate. While its
exact etiology is controversial, Barrett’s esophagus is found in a significant number of reflux patients and
many of those with esophagitis. Patients with Barrett’s esophagus suffer more severe disease and
experience a higher incidence of esophageal stricture than patients without this condition. Also, the
abnormal tissue changes characteristic of Barrett’s esophagus are considered a premalignant change leading
to adenocarcinoma. At the time of diagnosis of Barrett’s esophagus some patients already have
adenocarcinoma, and one-third of all esophageal cancers arise from Barrett’s esophagus.
The potentially deadly sequelae of aspiration and from the development of Barrett’s esophagus
constitute extremely potent arguments for preventing and treating reflux.

III.

NONREFLUX GASTRIC DISTRESS

Recognition of reflux is fairly simple for the pharmacist because of the ability of many patients to
recognize an episode of reflux, and the recognition power is enhanced when the episode produces chest
pain. However, patients also ask pharmacists about gastric distress not related to an episode of reflux, a
condition variously known as indigestion, sour stomach, or dyspepsia.25,26,27 Symptoms may include
discomfort in the middle part of the stomach area, a gnawing or burning pain in the stomach, belching, a
bloated feeling, and/or nausea. The causes may be as simple as these: (1) eating foods that are not easily
digested or which are irritating, (2) overeating or eating too rapidly, (3) eating high-fat foods, or (4) eating
when stressed.28,29 Any of those problems can cause epigastric discomfort and the other symptoms listed.
Other contributing factors leading to nonreflux gastric distress can be smoking, drinking too much alcohol,
certain medications, being tired, and experiencing ongoing stress.
The problem causing nonreflux gastric distress may be gastric irritation or hyperacidity, leading to
gastritis. Proper recognition of more vague complaints such as nonreflux gastric distress is based only on a
patient’s verbal descriptions of their problems. As long as the pharmacist is satisfied that a given patient’s
complaint is a minor one (using the criteria for appropriate self-treatment presented in this lesson and
recognizing the “alarm conditions” to be described below) nonprescription products may also be
recommended for this condition.
Another type of nonreflux gastric distress is upset stomach caused by overindulgence in food and
alcohol. Patients with this problem suffer nausea, heartburn, and fullness, possibly in combination with
other symptoms. The symptoms usually begin within one hour of the overindulgence and can persist for as
long as 24 hours. Nonprescription products can also assist in this condition.

IV.

NONPRESCRIPTION PRODUCTS FOR GASTRIC DISTRESS

The term “gastric distress” as used in this and the following sections encompasses both
gastroesophageal reflux and nonreflux gastric distress.
TREATMENT GUIDELINES
Most patients with reflux and other gastric problems experience only mild symptoms at irregular
intervals and can safely self-treat the conditions, especially when they are assisted by knowledgeable
pharmacists. However, other patients who request assistance with reflux should be referred to a physician
instead. While many nonprescription products carry specific warnings regarding when to refer patients, the
National Institutes of Health (NIH) published several lists of alarm conditions for consumers that always
necessitate referral to a physician when patients think they have indigestion or reflux.30-33 The lists include
worsening symptoms, symptoms that do not improve with lifestyle changes or medications, symptoms
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every day or at night, and a host of gastrointestinal problems, such as choking (coughing, shortness of
breath), feeling filled up quickly when eating, nausea and vomiting, frequent vomiting, blood in the
vomitus, blood in the stools, black and/or tarry stools, bloating or cramping, severe and/or unremitting
diarrhea, trouble swallowing (dysphagia), and pain when swallowing (odynophagia). Other alarm
symptoms include sweating, bleeding from any other area not previously mentioned, hoarseness, fever
occurring in conjunction with abdominal pain, loss of appetite, abdominal pain in a nonepigastric area,
unexplained weight loss, chest pain, pain in the lower belly, on the side, or in the back, and/or pain that
radiates to the jaw, neck, or arm.30-33 These alarm symptoms could indicate such severe problems as
myocardial infarction, gastric cancer, appendicitis, peptic ulcer, gallstones, bowel problems, etc.
ANTACIDS
Antacids raise the pH of intragastric contents, so that refluxate is not as damaging.33 Patients may
take them as soon as they recognize that an episode of reflux has occurred. The NIH advises selfadministration approximately one hour after a meal, or at the time heartburn usually occurs after a meal. If
the patient is taking antacids for nocturnal symptoms, he should not take them with food, as nocturnal
eating increases the risk of reflux. Labels of antacids generally advise patients that they are appropriate for
acid indigestion, heartburn, sour stomach, and upset stomach due to those symptoms. Some labels (e.g.,
Mylanta Supreme Liquid Heartburn Relief With Calcium) also include the indication “overindulgence in
food and drink.” Labels will caution patients to ask a physician or pharmacist before use if they are
presently taking any prescription medication, explaining that antacids may interact with prescription
medications.
The FDA, in its review of nonprescription products, did not set a minimum age for antacid use
when unsupervised by a physician.1 Nevertheless, it is prudent to refer patients under the age of 2 years to a
physician for evaluation before recommending a nonprescription antacid. Currently available antacids vary
in the ages they place on their labels. In “Drug Facts” posted on antacid websites, some manufacturers do
not include any age restrictions (e.g., Maalox Regular Strength Chewable-Wild Berry [600 mg of calcium
carbonate per tablet], Tums Extra 750 [750 mg of calcium carbonate per chewable tablet], Tums Ultra 1000
[1000 mg of calcium carbonate per chewable tablet], Rolaids Regular Strength Tablets [550 mg of calcium
carbonate and 110 mg of magnesium hydroxide per chewable tablet], Rolaids Extra Strength Tablets [675 g
of calcium carbonate and 135 mg of magnesium hydroxide per chewable tablet], and Mylanta Liquid
Heartburn Relief with Calcium [400 mg of calcium carbonate and 135 mg of magnesium hydroxide per 5
mL]).34-39 Other websites advise consumers not to use their antacids in those under 12 years of age (e.g.,
Mylanta Ultimate Strength Liquid [500 mg of aluminum hydroxide and 500 mg of magnesium hydroxide
per 5 mL], Maalox Advanced Maximum Strength Chewable Tablets [1000 mg of calcium carbonate and 60
mg of simethicone per chewable tablet], Maalox Advanced Regular Strength Liquid [200 mg of aluminum
hydroxide, 200 mg of magnesium hydroxide and 20 mg of simethicone per 5 mL], Mylanta Regular
Strength [200 mg of aluminum hydroxide, 200 mg of magnesium hydroxide and 20 mg of simethicone per
5 mL]).40-42
Antacid labels also warn patients that they should not be used longer than two weeks for the
conditions mentioned above. This precaution should be interpreted carefully. Perhaps a patient has had
gastric symptoms for an appreciable period before seeking a self-care intervention. For instance, the patient
may have experienced gastric discomfort for four months, which should signal him to seek physician care.
However, if he reads the label of an antacid and interprets it to mean that he has another two weeks to selftreat, he would delay a vital physician appointment even further. For this reason, it is prudent for the
pharmacist to suggest an immediate physician visit for a patient who has already had symptoms for more
than two weeks. Pharmacists should always err on the side of patient safety and urge patients to seek
professional care when it is appropriate.
Some antacid labels state that they should not be used beyond the two-week period if the
maximum dose is being taken (e.g. Tums Ultra 1000 Tablets). On the other hand, if a product such as Tums
Ultra 1000 Tablets is being used as a calcium supplement to keep bones healthy, there is no maximal time
of use.
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In regard to specific antacid ingredients, each has required labeling meant to minimize the risk of
adverse effects. The relevant labeling is discussed in the individual antacid monographs presented below.
Sodium Bicarbonate. Sodium bicarbonate (also known as baking soda) acts rapidly and is a potent
antacid. However, its use is fraught with potential problems. For instance, its effects are not long-lasting
when compared to other antacid ingredients, so it is not suitable for providing relief for more than perhaps
an hour or so.1 It can raise the pH of the intragastric environment so drastically that the body compensates
by producing more acid, a counterproductive reflex known as “acid rebound.” Sodium bicarbonate is
soluble in body fluids and rapidly absorbed, leading to sodium overload (hypernatremia). For this reason,
labels of products containing sodium bicarbonate warn potential purchasers not to use it if they are on a
sodium-restricted diet. Sodium bicarbonate should be used cautiously, if at all, by patients taking diuretics,
pregnant patients, and those with a tendency to fluid overload.
In addition to hypernatremia, sodium bicarbonate can cause systemic alkalosis, and can lead to
milk-alkali syndrome, in which the altered pH leads to hypercalcemia and possible renal failure. This is
most often seen in patients who ingest sodium bicarbonate along with a calcium source such as milk or
calcium-containing products (e.g. antacids, calcium supplements).
When sodium bicarbonate combines with gastric contents, the combination of base and acid
releases carbon dioxide. Rapid gastric distension occurs, and the patient may feel the immediate need to
belch large amounts of air. In some cases, the patient cannot do so, and the stomach ruptures. Following
stomach perforation, gastric contents enter the peritoneal cavity to cause immediate damage, and can cause
abscesses up to several years later. The risk of this deadly event is increased if the patient’s sodium
bicarbonate is an effervescent product, such as the Alka-Seltzer product line. This adverse effect is reported
only rarely, but can be deadly nonetheless.
In an incident on national news, a prominent citizen ingested a bowl of homemade chili, two
martinis, and a glass of wine. He awakened with indigestion, leading him to place a spoonful of baking
soda in a glass of water and drink it. The ensuing gastric explosion required six surgeries. The manufacturer
of baking soda denied responsibility, and individual unsuccessfully attempted to have baking soda removed
from the market. To prevent a recurrence of this unfortunate episode, the FDA proposed the following
warning on products with sodium bicarbonate intended for dissolution in a liquid prior to ingestion (e.g.,
Alka-Seltzer effervescent products): “WARNING—To avoid serious injury, do not take until product is
completely dissolved. It is very important not to take this product when overly full from food or drink.
Consult a physician if severe stomach pain occurs after taking this product.”
The labels of single-entity products containing sodium bicarbonate are typified by the current label
of Alka-Seltzer Heartburn, each tablet of which contains 1940 mg of sodium bicarbonate.43 In addition to
the general warnings explained above, the product also advises against use in children under 12 years of
age. Those aged 12 years and above may take 2 tablets every four hours as needed, or as directed by a
physician. Those under the age of 60 may take up to 8 tablets in any consecutive 24-hour period, but those
aged 60 and above should not exceed 4 tablets in 24 hours. Patients who are pregnant or breast-feeding
should speak to their physicians before using it. All patients should speak to their physicians before use if
they are on a sodium-restricted diet, as each tablet contains 575 mg of sodium. Patients with
phenylketonuria should be advised that each tablet contains 5.6 mg of phenylalanine.
After all of its drawbacks are considered, most clinicians have considered sodium bicarbonate
obsolete for any use related to gastric problems.
Magnesium Hydroxide. Magnesium salts are less potent than sodium bicarbonate and calcium
carbonate. Within the group, magnesium hydroxide has the highest potency and is the most commonly
used. Magnesium may cause an osmotic diarrhea.1 This well-known property is used to good effect when
patients take magnesium-containing laxatives, such as Epsom salts or magnesium citrate, but overuse of the
products as an antacid could cause laxation and resultant electrolyte imbalance.
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Magnesium antacids are normally not absorbed in appreciable quantities, and any absorbed
magnesium is usually cleared renally.1 However, in patients with renal failure, magnesium could reach
sufficient blood levels to cause hypermagnesemia, with symptoms such as hypotension, nausea, vomiting,
muscular paralysis, respiratory depression, depressed reflexes, and coma.1 Hypermagnesemia is not limited
to patients with abnormal renal function, but can also occur in patients who intentionally exceed the
recommended doses.
As an example of the consequences when label warnings are ignored, a 62-year-old man was
admitted to a hospital for squamous cell carcinoma resection.1 He was prescribed 30 mL each of two
different magnesium/aluminum combination antacid suspensions alternating the products every two hours.
These doses are far in excess of the safe doses when these antacids are used without the supervision of a
physician, but in this case, the doses were prescribed with medical supervision. The patient developed
diarrhea, dehydration, mental confusion, hypotension (86/50), oliguria, combativeness, and a decrease in
deep tendon reflexes. Despite signs of renal failure and magnesium toxicity, the regimen was continued.
His serum magnesium was eventually measured at 5.5 mg/dL, and after the antacids were finally
discontinued, his level dropped to 2.1 mg/dL (normal serum magnesium is 1.7-2.2 mg/dL).
Magnesium salts may cause kidney stones. Thus, in addition to the general warnings found on all
antacids, products containing magnesium will warn patients to speak to a physician before use if the patient
has kidney disease or is on a magnesium-restricted diet.40
Magnesium hydroxide is seldom used as a single-entity antacid product, but is often combined
with either calcium carbonate or aluminum hydroxide (see trade names above). If the products are
suspensions, the patients are cautioned on product labels to shake the bottle well before pouring out the
dose.
Magnesium can also cause gastric distension. In one case, a 74-year-old woman with abdominal
pain took magnesium carbonate for two days in normal doses.1 The antacid caused so much gas that it
compressed her inferior vena cava and aorta. She developed massive gastric distension, acute abdomen,
shock and lower limb ischemia. When the physicians attempted gastric decompression, she developed
profound cardiovascular compromise and multi-organ failure culminating in death. The onset of acute
gastric distension would therefore be another alarm symptom necessitating immediate emergency care.
Aluminum Hydroxide. Aluminum salts have the lowest neutralizing capacity of all of the antacids.
Further, they are constipating, and repeated doses have caused intestinal obstruction in elderly patients.1
Aluminum salts (other than aluminum phosphate) bind with dietary phosphate, and can lead to
hypophosphatemia, causing anorexia, weakness and malaise, possibly leading to death.
Like magnesium hydroxide, aluminum hydroxide is seldom available in a single-entity formula. It
is also combined with magnesium (see trade names above). When aluminum is added to the formula, labels
are not required to carry any specific warning beyond the warnings that are already required of magnesium
(e.g., kidney disease).
Calcium carbonate. Calcium carbonate is the most potent antacid, with a rapid onset of action and
a longer duration than sodium bicarbonate. Its high potency makes it liable to produce acid rebound.1
Further, because it alkalinizes and also contains calcium, it might cause milk-alkali syndrome. Symptoms
of milk-alkali hypercalcemia include alkalosis, irritability, headache, vertigo, nausea, vomiting, weakness,
and/or myalgia. Overuse in patients with renal dysfunction can also cause carbonate kidney stones or
hypercalcemia. Constipation can occur with normal doses. Calcium carbonate ingestion can also induce
release of carbon dioxide, causing bloating, belching, and flatulence.
Single-entity calcium carbonate antacid labels are typified by the labels of various Tums products
and Maalox Regular Strength Chewable Tablets.1,34-36 In addition to the general warnings on antacids, the
Maalox Regular Strength Chewable Tablet label also warns patients against use if they have kidney stones,
unless directed by a physician to do so. Patients should be urged to follow the dosing directions on the
label, and not to exceed the recommended doses, unless directed to do so by a physician.
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Bismuth Subsalicylate. Bismuth subsalicylate is available in a variety of single-entity dosage
forms, such as suspension, cherry suspension, chewable tablets, and caplets. In addition to the general
warnings listed above under “TREATMENT GUIDELINES,” bismuth subsalicylate carries numerous
specific warnings.44 First, it is not indicated for patients under the age of 12 years. Further, its labels carry a
special Reye’s syndrome warning patients that children or teenagers who have or are recovering from
chicken pox or flu-like symptoms should not use it; if changes in behavior with nausea or vomiting occur,
patients are advised to consult a physician to determine whether those symptoms are early signs of Reye’s
syndrome, a rare but serious illness. Patients are also warned that the product contains a salicylate and
advised against use if they are allergic to other salicylates (including aspirin) or if they are taking other
salicylate products. Patients are warned not to use bismuth subsalicylate if they have an ulcer, a bleeding
problem, or bloody/black stools. They should speak to a physician before use if they have fever or mucus in
the stool. They should ask a physician or pharmacist before use if they are taking medications for
anticoagulation, diabetes, gout, or arthritis. Labels advise users that a temporary and harmless darkening of
the stool or tongue may occur. Patients are warned to stop use and speak to their physician if symptoms
worsen or last for more than 2 days, or if tinnitus or loss of hearing occur. Patients who are pregnant or
breast-feeding are cautioned to speak to a health professional before they use the products.
As an example of the possible consequences for those who refuse to carefully read and completely
follow all label directions for bismuth subsalicylate products, a mother gave aspirin (a salicylate like that in
Pepto-Bismol) to a 4-month-old child for a cold and influenza.1 She gave the child three tablets over a 2day period. She took him to the hospital, where she was instructed to discontinue the aspirin, but she
continued it against medical advice. The child developed Reye’s syndrome, with severe neurological
damage, cortical blindness, spastic quadriplegia, and mental retardation. Although this incident did not
involve a gastrointestinal product, the dangers of incorrect salicylate use are of such magnitude that its
discussion here is warranted.
ALGINATES
The product Gaviscon has a formula that purportedly provides a unique means to prevent reflux.
Gaviscon tablets contain alginic acid and sodium bicarbonate as inactive ingredients.45 (Since the sodium
bicarbonate is only present as an inactive ingredient, the previous warnings and precautions regarding
sodium bicarbonate are not on product labels.) When the tablets are chewed, they form sodium alginate,
which is a thick, nonirritating, marshmallow-like substance that floats on top of gastric contents. Should the
patient suffer reflux of gastric contents, the hope is that alginate will reflux into the esophagus instead of
gastric contents. The Gaviscon would through this novel mechanism act as though it were a “reflux
substitute.” The FDA has not accepted this mechanism. The agency allows the company to market the
product, but the manufacturer must include antacids as active ingredients and label the alginate-related
additives as inactive ingredients. Accordingly, the label lists aluminum hydroxide and magnesium
carbonate as active ingredients. Further, while the company mentions the foam barrier in its sponsored ads,
it does not make claims for the “floating raft” hypothesis.46 Patients who purchase this product should be
advised not to use simethicone with it, as simethicone breaks down bubbles, and would compromise the
foaming action.
HISTAMINE-2 (H2) BLOCKERS
Antacids can only neutralize acid that is already produced, which may be actively causing mucosal
damage. On the other hand, the group of medications known as H2 blockers function by reducing the
amount of acid produced.47 Thus, they are more effective than antacids. However, they do not provide
immediate relief by neutralizing refluxate as antacids do, so they are poor choices for rapid neutralization
of reflux, as occurs in nocturnal reflux episodes.
Nonprescription H2 blockers currently available include the following: cimetidine 200 mg (e.g.,
Tagamet HB 200); famotidine 10 mg (e.g., Pepcid AC) and famotidine 20 mg (e.g., Pepcid AC Maximum
Strength); ranitidine 75 mg (e.g., Zantac 75) and ranitidine 150 mg (e.g., Zantac 150).48-52
Nonprescription H2 blockers carry numerous label instructions and warnings intended to allow
safe self-use. None should be used in patients under the age of 12 years, or in patients who are pregnant or

Treating Gastric Problems with Nonprescription Products

11

breast-feeding, unless advised to do so by a “health professional.” The pharmacist should be extremely
cautious in approving such use. Should any problem arise for the fetus or breast-feeding child, it would be
difficult for a legal team to defend the pharmacist as having sufficient information about the patient to
make a competent medical decision about use in pregnancy or in the breast-feeding patient.
Patients are cautioned against self-use on all five product labels if they are allergic to the
ingredient or to other acid reducers, if they have trouble or pain when swallowing, or if they are using other
acid reducers. All five labels also advise against unsupervised self-use if the patient has vomiting with
blood or has bloody or black stools, as those may be signs of a serious condition for which the patient
should see a physician. The label of Pepcid AC Maximum Strength Tablets also carries an FDA-mandated
warning against self-use if the patient has kidney disease, unless directed by a physician.
Labels of all five products warn patients to speak to a physician before use if they have any of the
following: (1) heartburn for more than 3 months, as that may indicate a serious illness; (2) lightheadedness,
sweating, or dizziness with their heartburn; (3) chest pain or shoulder pain with shortness of breath;
sweating; pain spreading to arms, neck, or shoulders; or lightheadedness; (4) frequent chest pain; (5)
frequent wheezing, particularly with heartburn; (6) unexplained weight loss; (7) nausea or vomiting; (8)
stomach pain.
Patients are cautioned on all five H2 blocker labels to stop using the products and speak to a
physician if their heartburn continues or worsens, and if they need to take the product for more than 14
days. The label of Tagamet HB 20 also adds “if stomach pain continues.”
Cimetidine is the only nonprescription H2 blocker that inhibits the cytochrome P450 system.1 For
this reason, it carries the following drug interaction warning: “Ask a doctor or pharmacist before use if you
are taking:
•
•
•

theophylline (oral asthma medicine)
phenytoin (seizure medication)
warfarin (blood thinning medicine).”

Patients are directed on all five H2 blocker product labels to take one tablet with a glass of water
to relieve symptoms. They should not take more than 2 tablets in any consecutive 24-hour period. If they
wish to prevent symptoms, they should take one tablet with a glass of water before eating or drinking
anything that causes heartburn. The products vary in the timing of taking a tablet for prevention. Tagamet
HB 200 may be taken just before or any time up to 30 minutes before the ingestion, while Pepcid AC may
be taken from 15 to 60 minutes before the food/drink, and Pepcid AC Maximum Strength may be taken 10
to 60 minutes before the troublesome food/drink. Both Zantac products may be taken 30-60 minutes before
the problematic food/drink.
PROTON PUMP INHIBITORS (PPIs)
Proton pump inhibitors (PPIs) reduce production of stomach acid more effectively than antacids
and H2 blockers.53 Four products are available. Three are single-entity products: omeprazole 20 mg tablets
(e.g., Prilosec OTC), lansoprazole 15 mg capsules (e.g., Prevacid 24HR), and esomeprazole 20 mg (e.g.,
Nexium 24HR).54,55 The other, Zegerid OTC, is a combination product containing 20 mg of omeprazole and
1100 mg of sodium bicarbonate per capsule.56
The indications for PPIs differ radically from those for antacids and H2 blockers. They are
indicated only to treat frequent heartburn (occurs 2 or more days a week). The manufacturers emphasize the
“2 or more” by underlining, bolding, and/or italicizing. In other words, patients who have heartburn only on
one day a week, or less frequently than that, should use other products. The label will also warn patients of
the following in regard to onset of action: “Not intended for immediate relief of heartburn; this drug may
take 1 to 4 days for full effect.”
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Patients are warned not to use the product if they are allergic to the ingredients, and advised to
speak to a health professional before use if they are pregnant or breast-feeding. As with the H2 blockers, it
would not be prudent for a pharmacist to assume the responsibility of advising pregnant or breast-feeding
women that use of the product would pose no risk to a fetus or child.
Patients are also warned not to use these products if they have trouble or pain swallowing food,
vomiting with blood, or bloody/black stools, as these problems may be signs of a serious medical condition
that requires physician care.
Labels of all four products warn patients to speak to a physician before use if they have any of the
following: (1) heartburn for more than 3 months, as that may indicate a serious illness; (2) lightheadedness,
sweating, or dizziness with their heartburn; (3) chest pain or shoulder pain with shortness of breath;
sweating; pain spreading to arms, neck, or shoulders; or lightheadedness; (4) frequent chest pain; (5)
frequent wheezing, particularly with heartburn; (6) unexplained weight loss; (7) nausea or vomiting; (8)
stomach pain. The label of Zegerid OTC also provides a caution for patients who are on a sodium-restricted
diet, and the label of Prevacid 24HR adds a warning for patients with liver disease.
Several of the contraindications above can be justified by examining the possible alternate causes
of those symptoms.1 For example, the rationale for not using the products with frequent wheezing,
particularly with heartburn, is that reflux can trigger an asthma-like wheezing, but reflux and wheezing
together may indicate croup. The rationale for not using the product when the patient has nausea or
vomiting is that those symptoms could also indicate gastric cancer, gastroenteritis, migraine, Meniere’s
syndrome, peptic ulcer, gallstones, pancreatitis, liver disease, or kidney failure. Vomiting with blood
(hematemesis) could indicate the presence of tears of the vessels of the throat or esophagus, bleeding ulcer,
bleeding esophageal varices, esophagitis, gastritis, gastroenteritis, or tumors of the stomach or esophagus.
Stomach pain could be due to gastric cancer, appendicitis, colitis, diverticulitis, gallstones, hepatitis, or
irritable bowel syndrome. Dizziness occurring with what appears to be heartburn could actually be due to
cardiac chest pain associated with ischemia and/or a myocardial infarction. Trouble or pain when
swallowing might indicate an esophageal tumor or other, far more serious medical conditions. Bloody or
black stools might indicate gastrointestinal carcinoma, perforated ulcer, or colorectal carcinoma. Chest pain
or shoulder pain with shortness of breath, sweating, pain spreading (to arms, neck, or shoulders),
lightheadedness or frequent chest pain could actually be cardiac chest pain associated with ischemia or a
myocardial infarction. A history of unexplained weight loss could be caused by gastrointestinal carcinoma.
The labels of all four PPIs warn prospective users to speak to a physician or pharmacist before use
if they are taking warfarin (e.g., Coumadin), prescription antifungal or anti-yeast medications (e.g.,
ketoconazole [Nizoral]), digoxin (e.g., Lanoxin), or tacrolimus (e.g., Prograf). The labels of Prilosec OTC,
Zegerid OTC, and Nexium 24HR also warn against concomitant use with the blood-thinning medications
clopidogrel (e.g., Plavix) and cilostazol (e.g., Pletal), and also against concomitant use with diazepam (e.g.,
Valium). The label of Prevacid 24HR warns against use with theophylline. Labels of Prilosec OTC,
Zegerid OTC, and Nexium 24HR carry a warning against use with prescription antiretrovirals for HIV,
while the label of Prevacid 24HR specifically warn against use with atazanavir (i.e., Reyataz) for HIV.
Finally, the label of Zegerid OTC carries a global warning against unsupervised use with any other
prescription medication due to the possibility that sodium bicarbonate might cause an interaction.
Labels of all four PPIs caution patients to stop use and speak to a physician in the following cases:
(1) heartburn continues or worsens, (2) the patient needs to take the product for more than 14 days, or (3)
the patient needs to take more than one course of treatment every four months. Labels of Prilosec OTC,
Zegerid OTC, and Nexium 24HR also warn patients to stop use and speak to a physician if they develop
diarrhea.
The directions for all four PPIs are almost identical. If the prospective patient is under the age of
18 years, the parent is advised not to use them, but to speak to a physician since heartburn in children may
be caused by a serious condition.

Treating Gastric Problems with Nonprescription Products

13

Patients aged 18 and above are advised to take the PPI only once daily, every 24 hours for 14
days, and they are advised that it may take 1-4 days for full effect, although some people get complete
symptom relief within 24 hours.
For the 14-day course of treatment, patients are instructed to swallow one capsule/tablet with a
glass of water before eating in the morning, to take it every day for 14 days, and not to take more than one
tablet daily. They are not to use it for more than 14 days unless directed by their physician. They should
swallow it whole, without chewing or crushing, and the label of Zegerid OTC also warns patients not to
open the capsule to sprinkle it on food.
A final set of instructions on all four PPIs is critical for preventing overuse in case the patient has
a serious condition such as an ulcer. Patients are advised that, if needed they may repeat the 14-day course
of treatment every four months (i.e., three times yearly), but warned not to take it for more than 14 days or
more often than every four months, unless directed to do so by a physician.
Pfizer announced in late March of 2014 that esomeprazole (e.g., Nexium) was given approval by
the FDA to become a nonprescription product, and the product debuted as Nexium 24HR in May of 2014.57
Due to the high degree of confidentiality in this market, it is not known whether any corporate entities are
in active discussions with the FDA regarding the potential for nonprescription marketing of rabeprazole
(e.g., Aciphex), pantoprazole (e.g., Protonix), or dexlansoprazole (e.g., Dexilant).
PRODUCTS FOR UPSET STOMACH CAUSED BY OVERINDULGENCE IN FOOD AND
ALCOHOL
When the patient is suffering from ingesting too much food and alcohol, the pharmacist can
recommend antacids in combination with internal analgesics.1 Calcium carbonate or bismuth subsalicylate
would be good choices, with the addition of naproxen or ibuprofen. However, the patient should follow all
of the label warnings and precautions on both sets of products.
UNPROVEN PRODUCTS
Patients may ask about unproven therapies for gastric problems. These products have always been
termed “quackery,” but with recent legal developments (see below), the popular terms “complementary
medicine”, or “alternative medicine” are increasingly being used, even though they obscure the true nature
of these unproven products and give them an underserved air of legitimacy.1
The list of unproven therapies for gastric problems is long, including so-called “dietary
supplements,” herbals, and homeopathics. None of these products is proven either safe or effective for any
medical condition, including gastric problems.
The Food and Drug Administration defines “health fraud” as follows: “The deceptive promotion,
advertisement, distribution or sale of articles, intended for human or animal use, that are represented as
being effective to diagnose, prevent, cure, treat, or mitigate disease (or other conditions), or provide a
beneficial effect on health, but which have not been scientifically proven safe and effective for such
purposes. Such practices may be deliberate, or done without adequate knowledge or understanding of the
article.”58
Using the federal definition, all dietary supplements, herbals and homeopathics meet the definition
of “fraudulent,” if the seller makes unproven claims for them. Their sale is legal because of protective laws
promoted and protected by special interests. In the case of homeopathics, a major force behind the 1938
Food, Drug and Cosmetic Act was Dr. Royal Copeland, a homeopathic physician.59 He was able to insert a
special clause in the law prior to its passage that exempt homeopathic manufacturers from being forced to
prove their products safe and effective, and this exemption is still the rule today. In the case of dietary
supplements and herbals, Senator Orrin Hatch of Utah was the prime mover behind a 1994 law that stopped
the manufacturers of these products from being forced to provide any premarketing proof of safety and
efficacy.59 Since Utah is a major source of these products, the law was clearly designed to protect the
interests of Utah businesses, and it was eagerly embraced by a long list of manufacturers, sellers,
distributors, and advertisers of quack products throughout the entire nation. The only protection to the
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consumer is a vague statement required on the label of all dietary supplements: “This statement has not
been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure,
or prevent any disease.” Supposedly, the presence of this statement removes dietary supplements from the
arena of fraudulent products, using the FDA definition of fraud cited above.
For the above reasons, even though the sale of dietary supplements, herbals, and homeopathics is
legal under certain conditions specified in the laws that legitimized them, their sale might still be
considered fraud if the pharmacist or health food store makes any verbal promise of their ability to cure,
treat, or prevent any medical condition, including gastric problems.
Unproven Herbal Products. A host of herbal products have been promoted for heartburn. They
include angelica, caraway, clown’s mustard plant, German chamomile, greater celandine, lemon balm,
licorice, milk thistle, and peppermint.60,61 Each is lacking in proven efficacy, and some carry overt dangers
in their use. For instance, greater celandine is a known hepatotoxin.62,63 Licorice can cause arrhythmia,
hypertension, edema, lethargy, and congestive heart failure.64 Peppermint can actually worsen heartburn
due to its oil content.65
Unproven Homeopathic Products. One website lists “five best homeopathic remedies for the
treatment of heartburn, GERD, and acid reflux.”66 Homeopathic remedies recommended for these disorders
include nux vomica, arsenicum album, phosphorus, pulsatilla, and carbo vegetabilis. Nux vomica is also
known as poison-nut or strychnine tree.67 Arsenicum album is the Latin name for arsenic trioxide, a known
carcinogen.68 Phosphorus is a nonmetallic element which would be deadly if ingested as certain forms of
pure phosphorus.69 Pulsatilla is a severe irritant when taken orally, and also a potential allergen.70 Carbo
vegetabilis is alleged to be “vegetable charcoal.”70
No homeopathic product has ever been proven effective for any medical use. Thus, none of the
five ingredients recommended for gastric problems is proven effective for any gastric problem. Since the
ingredients have no known efficacy, they should not be recommended, on that basis alone. However, they
are still sold in a host of pharmacies and “health food stores.” Are they dangerous to take? On the face of it,
the answer would be a definite affirmative, at least for the first four. However, patients taking these
dangerous chemicals are seldom at risk when they are labeled “homeopathic.” The reason is that
homeopathic practice demands that the “active” ingredient(s) undergo numerous dilutions with water,
ethanol, or lactose. Each dilution is a 1:9 or 1:99 dilution of active ingredient with diluent. These dilutions
may be repeated as many as 100,000 times.71 Thus, the patient is often protected from toxicity due to the
fact that there are few if any, molecules left in the liquid or tablet dose. In other words, homeopathic
products are essentially placebos containing only diluent, and with unproven safety and efficacy. They
should not be recommended for gastric problems.

V.

PREVENTION OF GASTRIC DISTRESS

Pharmacists can also help patients prevent episodes of gastric distress (i.e., gastroesophageal
reflux and nonreflux gastric distress). Prevention of nonreflux gastric distress consists of identifying the
provoking foods and beverages and avoiding them, moderating use of alcohol with food, and not
overeating.1
Because gastroesophageal reflux disease (GERD) involves a physiological problem, the
preventive steps can be elaborated more thoroughly. They are divided into dietary issues, use of nicotine
and/or alcohol, postural advice, and the role of medications.
DIET
The role of diet in preventing GERD is critical. When food is swallowed, it should remain in the
stomach and pass only one direction, toward the intestines. Any dietary practice that works against the
normal gastric retention and downward movement of ingested food and drink is counterproductive for the
patient who suffers from GERD.
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One dietary step is to prevent gastric distension.1 If the patient has an incompetent LES, pressures
inside an overdistended stomach help force ingested food and beverages back up into the esophagus. Thus,
the patient should eat smaller and more frequent meals.
The final meal of the day can be problematic. When the patient lies down to sleep, food still in the
stomach can leak upward through the incompetent LES. Thus, patients with GERD should eat the final
meal of the day 3-5 hours prior to lying down to sleep.1 That last meal should also be small in volume.
Eating slowly is also a good habit as that minimizes production of acid. A final bit of advice is to avoid
lying down for at least two hours after any food, even a small amount.
It is vital to reduce or eliminate all fatty/fried foods. These are all rich in oils that act as lubricants
to allow stomach contents to more easily slide upward through an incompetent or only partially competent
LES. Protein-rich foods are preferable.
Patients often complain that specific foods and drinks irritate the esophagus and/or worsen their
reflux. Some often implicated are citrus juices (e.g., orange, grapefruit), acidic soft drinks, milk, and/or
spicy tomato-based foods/drinks (e.g., pizza, Snap-E-Tom, tomato soup).1 Pharmacists should advise
patients to try to recall any provoking foods and drinks after they suffer a bout of GERD. After a time,
patients may be able to identify and avoid the provoking agents and/or pretreat with the previously
discussed medications if avoidance is not possible.
Finally, candies with oils are not helpful. Patients should be advised to avoid peppermint candy,
cinnamon candy, and all other “carminatives,” as they can facilitate reflux. Chocolate should be avoided, as
it is high in fat and contains methylxanthines, which impair LES function. Methylxanthines are also found
in coffee, tea and caffeinated soft drinks, and all should be avoided. Two more points against all carbonated
soft drinks in general is that they are low pH, damaging the esophagus, and also that their effervescence can
cause gas buildup in the stomach, which helps propel stomach contents upward.
NICOTINE AND/OR ALCOHOL
Nicotine should be avoided as it lowers LES pressure, promotes reflux of intestinal contents into
the stomach, increases the frequency of GERD episodes, and impairs esophageal clearance of material that
does reflux.1 These deleterious effects are seen with cigarettes, cigars, smokeless tobacco, and all other
forms of nicotine.
Alcohol directly irritates gastric mucosa, decreases LES pressure, increases secretion of stomach
acid, and reduces the frequency of nocturnal awakening.1 In the latter case, a patient who experiences
nocturnal reflux might not awaken from alcohol-induced sedation to take corrective measures that can
return the refluxate to the stomach, such as swallowing or chewing calcium carbonate tablets.
POSTURE, CLOTHING AND OBESITY
The ideal postural positions to prevent reflux are standing and sitting. In these cases, gravity acts
to keep food and beverages moving toward the lower stomach and on into the intestinal tract. When a
person lies down, gastric contents shift to the top of the stomach, the location of the LES. Should the LES
be incompletely closed, the stomach contents naturally enter the esophagus.1 To prevent nocturnal GERD,
patients are advised to raise the head of the bed by 6-10 inches with concrete blocks. Alternatively, the
patient may sleep on a triangular mattress wedge that bends the upper body into a semi-recumbent position
during sleep. They are available in inflatable or foam versions.
Patients should also avoid anything else that places undue pressure on the abdomen, such as
wearing waist-constricting clothing, bending over at the waist, and straining at the stool. Losing weight also
decreases pressure on the abdomen.
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MEDICATIONS
Saliva is a basic material, so the ability to produce and swallow saliva immediately after a
perceived episode of reflux allows it to buffer the refluxed low pH-erosive materials. An inability to
produce saliva inhibits this protective effect, so any medication that dries the mouth (known as a
xerostomic or xerogenic medication) promotes reflux. Such medications are antihistamines, opiates,
antidepressants, etc.1 Other medications directly decrease LES tone, such as theophylline, caffeine, calcium
channel blockers, beta-adrenergic agonists, progesterones, diazepam, morphine, and anticholinergics.
Finally, vitamin C is acidic and itself can damage the esophagus. Patients taking these medications should
be referred to their physician to decide whether a therapeutic alternative might be preferable. Patients can
also be advised to avoid self-treatment with such erosive medications as ibuprofen, aspirin, and naproxen.73

VI.

CONCLUSION

GERD and nonreflux gastric distress are common problems that most often produce minor
discomfort, but which can be life-threatening in the worst case. Pharmacists can provide numerous bits of
advice to prevent GERD episodes. Pharmacists can also recommend numerous nonprescription products,
including antacids, alginates, H2 blockers and PPIs. Each product choice has specific warnings,
precautions, and drug interactions. Pharmacists must be thoroughly familiar with all label information to
allow patients to make the best choice for their circumstances. Pharmacists must also understand the nature
of unproven products for gastric problems and refer patients to products proven safe and effective.
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CASE STUDY
A male aged in his 50s approaches the pharmacist and asks, “What’s the best thing for heartburn?”
Interview/Patient Assessment
In response to pharmacist questioning, the patient states that he smokes 1.5 packs of cigarettes daily, drinks
four to five beers after supper, eats a lot of fried foods, has supper at 8:30 pm, and typically has two plates
of food for supper. He says he has a burning feeling behind his breastbone three to four times a week. He
notices it particularly at 11:00 pm-12:00 am after he lies down to sleep. He appears to be 5’10” and to
weigh 300 pounds. He is currently taking/using glyburide, hydrochlorothiazide, an albuterol HFA inhaler,
theophylline, and losartan.
Pharmacist’s Analysis
1.
Given this patient’s risk factors, are his symptoms likely to be due to GERD?
2.
Which products are most likely to be helpful for this patient?
3.
How should he be advised to prevent GERD?

Notes
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CASE STUDY - continued
A male aged in his 50s approaches the pharmacist and asks, “What’s the best thing for heartburn?”
Interview/Patient Assessment
In response to pharmacist questioning, the patient states that he smokes 1.5 packs of cigarettes daily, drinks
four to five beers after supper, eats a lot of fried foods, has supper at 8:30 pm, and typically has two plates
of food for supper. He says he has a burning feeling behind his breastbone three to four times a week. He
notices it particularly at 11:00 pm-12:00 am after he lies down to sleep. He appears to be 5’10” and to
weigh 300 pounds. He is currently taking/using glyburide, hydrochlorothiazide, an albuterol HFA inhaler,
theophylline, and losartan.
Pharmacist’s Analysis
1.
Given this patient’s risk factors, are his symptoms likely to be due to GERD?
2.
Which products are most likely to be helpful for this patient?
3.
How should he be advised to prevent GERD?

Patient Counseling
This patient has numerous risk factors for GERD. They include his weight, smoking history, use of alcohol,
fried food consumption, overeating late at night, and the time of attack (when he is lying down and after his
heavy, late night meal). He does not appear to have any of the warnings that would indicate a more serious
condition than GERD. His list of medications is problematic. Antacids and Zegerid OTC are
contraindicated with any medication, so are poor choices. Cimetidine and Prevacid 24HR are both
contraindicated in patients taking theophylline. Prilosec OTC, both Zantac products and both Pepcid AC
products appear not to have a drug interaction issue in this patient.

With the possible choices, it would be wise to recommend the most potent non-interacting medication,
which is Prilosec OTC. This patient happens to have heartburn on two or more days per week, a condition
referred to as frequent heartburn, an indication for nonprescription PPIs. The pharmacist should advise him
to use Prilosec OTC once daily for 14 days in a row, and not to repeat this regimen more often than every
four months.
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GENERAL INSTRUCTIONS: 1. The course study material is designed to be read and studied by you. 2.
When you have completed your study, read and study each question and select the answer you believe to be
correct. There is only one best choice for each question. Using a pencil, blacken the space between the
brackets on the scantron that corresponds to your choice for each question. If you wish to change an
answer, be sure to completely erase the incorrect mark. Or use the online answer sheet, if applicable. 3.
After you have answered all questions, put the completed answer sheet in the return envelope and mail
(P.O. Box 702, Weatherford, OK 73096) or fax (580-774-3243) or email (pharmacyce@swosu.edu) to the
Southwestern Pharmacy Continuing Education Office. Or if using the online answer sheet, submit it
electronically. 4. When your answer sheet is received, it will be processed and returned to you. Successful
completion of this course requires a score of 70 percent or better. 5. This course has been designed to earn
continuing education credit equivalent to 0.4 CEUs or 4 contact/clock hours.

QUESTIONS
1. Which sign/symptom is considered pathognomonic for GERD?
A. Regurgitation (reflux)
B. Globus hystericus
C. Laryngitis
D. Dysphagia

2. In differentiating GERD from nonreflux gastric distress, which would be more likely to occur with
GERD and less likely to occur in simple nonreflux gastric distress?
A. Sour stomach
B. Belching
C. Waterbrash phenomenon
D. Gastric irritation

3. In recognizing patients with GERD, it is important to realize that it is more common in which group of
patients?
A. Teenage males
B. Caucasians
C. Postmenopausal females
D. Pregnant females

4. All of the following factors act to prevent esophageal reflux and/or damage EXCEPT:
A. Saliva
B. Duodenogastric reflux
C. Esophageal clearing
D. Rapid gastric emptying

Treating Gastric Problems with Nonprescription Products

23

5. A patient phones the pharmacy. “My husband has had this strange chest pain for the last hour. It’s in the
middle of his chest and he says it hurts like a giant fist is squeezing his chest. He’s short of breath, too. I
told him to take some Tums or some more of his nitroglycerin tablets. What do you think?” What is your
best response?
A. Since he has nitroglycerin tablets at home, he must have a history of angina, and may be having a heart
attack. Call 911.
B. Try doubling the dose of nitroglycerin tablets and see if the pain abates. If is does not, try Prilosec OTC.
C. Take an immediate dose of Zegerid OTC with a full glass of water.
D. The symptoms appear to be due to uncomplicated reflux and the resultant esophageal burning. Take two
Tums tablets.

6. Considering the pharmacological activity of the following classes of GERD medications, which can be
said to be the most powerful agent(s) available for GERD treatment?
A. Antacids
B. Gaviscon
C. H2 Blockers
D. PPIs

7. Which product is advertised as effective through a mechanism not yet accepted by the FDA?
A. Prevacid 24HR
B. Tums Extra 750
C. Gaviscon Tablets
D. Zantac 150

8. A 53-year-old male has apparent reflux. He has a burning in his stomach after eating a heavy lunch with
a few drinks. It usually abates in several hours and he has it once a month or so. He is taking Diovan and
phenytoin. Which is contraindicated for this patient?
A. Pepcid AC 10 mg
B. Tagamet HB 200
C. Zantac 75
D. Zantac 150

9. A female patient with reflux wishes to choose a combination antacid containing magnesium hydroxide
and calcium carbonate. Which would be appropriate?
A. Rolaids Regular Strength Tablets
B. Maalox Regular Strength Chewable—Wild Berry
C. Tums Extra 750
D. Maalox Advanced Maximum Strength Chewable Tablets
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10. A mother believes her 14-year-old son has GERD. He has episodes of reflux with resultant mild midchest discomfort every other week or so. He is currently taking minocycline and using topical Benzaclin for
acne. He had blood-tinged vomiting with it last night. She wonders whether Zantac 150 might be helpful.
What is the best course of action?
A. Refer to physician because of his age
B. Refer to physician because of his symptoms
C. Refer to his physician because of an interaction with his current medication regimen
D. Suggest an antacid instead of any H2 blocker.

11. Which group of products is most prone to cause gastric rupture due to rapid production of carbon
dioxide in the stomach?
A. Zantac
B. Maalox
C. Tums
D. Alka-Seltzer

12. Unlike antacids and H2 blockers, PPIs are indicated for what type of heartburn/patient?
A. Heartburn causing bronchial involvement, such as asthma
B. Heartburn in the pregnant patient
C. Heartburn occurring on 2 or more days per week
D. Heartburn that lasts for more than three months

13. A patient has been taking Pepcid AC for “about three weeks.” He has had moderately good results with
it, but asks whether the stronger Pepcid would work better. What is the best advice the pharmacist can
give?
A. Keep using Pepcid AC, but double the doses instead of purchasing a separate product
B. Purchase Pepcid AC Maximum Strength and take it according to label directions
C. Switch to a PPI such as Zegerid OTC
D. Stop use of Pepcid and see a physician

14. A patient who needs an antacid is taking allopurinol for gout. Which antacid carries a specific warning
against use for the patient taking medications for gout?
A. Pepto-Bismol
B. Gaviscon
C. Alka-Seltzer Heartburn
D. Mylanta Ultimate Strength Liquid

15. A patient asks for Prevacid 24HR. As he speaks with the pharmacist, he mentions that he has lost 35
pounds in the last month, “without even trying.” What possible morbid condition should the pharmacist be
concerned about?
A. Myocardial infarction
B. Gastric carcinoma
C. Intracranial hemorrhage
D. Gastroenteritis
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16. A patient wishes to purchase three boxes of Prilosec OTC, each containing 42 tablets. If he uses the
tablets for the maximum use regimen that is FDA-approved for self-treatment, how long would these three
boxes last him?
A. 42 days in a row
B. 126 days in a row
C. One year
D. Three years

17. What combination of nonprescription products is FDA-approved as safe and effective for upset stomach
caused by overindulgence in food and drink?
A. Diuretics and antacids
B. Stimulants and internal analgesics
C. Antacids and internal analgesics
D. Stimulants and diuretics

18. According to FDA enforcement criteria, if homeopathic, herbal, or dietary supplement products are
promoted with a claim to prevent, treat or cure gastric problems, what is the crime being committed?
A. Health fraud
B. Restraint of trade
C. Violation of the express warranty
D. Violation of the code of merchantability

19. How can homeopathic products intended for treating gastric diseases or any other medical condition be
sold without their manufacturers being prosecuted for fraud when none of them has even been proven safe
or effective?
A. Because the manufacturers only advertise them for gastric and duodenal ulcers
B. Because manufacturers are not responsible for advertisements that appear on websites
C. Because a special clause was inserted in federal law by a homeopathic legislator
D. Because homeopathic products have never harmed patients and are given special approval by the FDA
for their advertised uses

20. Which herbal product advertised for gastric problems is a known hepatotoxin?
A. Caraway
B. Greater celandine
C. Milk thistle
D. German chamomile
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21. A patient complains to the pharmacist that he awakens several times a week with perceptible reflux.
Returning to sleep is hard. He wonders whether a nonprescription product such as Nytol (e.g.,
diphenhydramine) would be useful to prevent his nocturnal awakenings. What is the best advice he can be
given?
A. Do not use it, as he will need to awaken from the reflux, swallow several times, and take some antacid
tablets, such as Tums.
B. Use Nytol as recommended on the label. Then, if he notices chest pain when he awakens the next
morning, use a PPI, such as Prevacid 24HR
C. Refer him to his physician for a prescription for a medication such as Lunesta, as it will allow him to
sleep through the nocturnal episodes more effectively.
D. Refer him to his physician, as nocturnal reflux is virtually always a sign of gastric or esophageal
carcinoma.

22. Helping patients prevent reflux can, in turn, help prevent the occurrence of which deadly consequence
of GERD?
A. Hiatal herniation
B. Rupture of the LES
C. Pseudomelanosis coli
D. Barrett’s esophagus

23. What dietary advice could be given to patients who wish to avoid GERD episodes?
A. Avoid high-sodium foods
B. Ingest foods high in potassium
C. Eat protein-rich meals
D. Eliminate all refined sugar from the diet

24. What can be said about nicotine and GERD?
A. Cigarettes in moderation are unlikely to trigger GERD
B. Patients should cease use of all forms of tobacco
C. Smokeless tobacco causes less problems than cigarettes
D. Cigars are less likely to cause GERD

25. What positional/postural intervention can patients take to prevent GERD?
A. Lie down for several hours after a meal
B. Raise the head of the bed by 6-10 inches
C. Sit down for several hours before bedtime
D. Never lie down for more than 6 hours when attempting to sleep

26. Which of these is NOT a labeled drug interaction with Prevacid 24HR?
A. Prograf
B. Lanoxin
C. Nizoral
D. Prozac
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27. Which of these is a nonprescription PPI that does not carry a label warning against concomitant use
with Plavix?
A. Prilosec OTC
B. Zegerid OTC
C. Prevacid 24HR
D. Aciphex OTC

28. Which patients could take a nonprescription PPI?
A. Those with gallstones
B. Those with heartburn once weekly
C. Those with stomach pain
D. Those aged 16 years and above

29. When selling Pepto-Bismol for GERD, the pharmacist should alert the patient that:
A. A harmless darkening of the stool or tongue may occur
B. Avoiding hot weather will reduce the risk of heat prostration
C. It may cause an orange tint to the urine
D. It may cause drowsiness; take care when driving

30. Refluxate may enter the oral cavity. If it does so, it can cause which of the following?
A. Gingival recession
B. Leukoplakia
C. Aphthous stomatitis
D. Dental erosion

Treating Gastric Problems with Nonprescription Products

28

Treating Gastric Problems with Nonprescription Products
W. Steven Pray, Ph.D., D.Ph.
2014, Course Number 2
Copyright © 2014 Southwestern Pharmacy Alumni Foundation, Weatherford, Oklahoma

Treating Gastric Problems with Nonprescription Products

29

