1920 Table 348-2 Tests for Detection of H. pylori
Test

Sensitivity/
Specificity, %

Comments

PART 14
Disorders of the Gastrointestinal System

Invasive (Endoscopy/Biopsy Required)
Rapid urease
80–95/95–100 Simple, false negative with recent
use of PPIs, antibiotics, or bismuth
compounds
Histology
80–90/>95
Requires pathology processing and
staining; provides histologic
information
Culture
—/—
Time-consuming, expensive, dependent on experience; allows determination of antibiotic susceptibility
Noninvasive
Serology
>80/>90
Inexpensive, convenient; not useful
for early follow-up
Urea breath test
>90/>90
Simple, rapid; useful for early followup; false negatives with recent therapy (see rapid urease test); exposure
to low-dose radiation with 14C test
Stool antigen
>90/>90
Inexpensive, convenient
Abbreviation: PPIs, proton pump inhibitors.

ulcers. They are now rarely, if ever, used as the primary therapeutic
agent but instead are often used by patients for symptomatic
relief of dyspepsia. The most commonly used agents are mixtures
of aluminum hydroxide and magnesium hydroxide. Aluminum
hydroxide can produce constipation and phosphate depletion;
magnesium hydroxide may cause loose stools. Many of the commonly used antacids (e.g., Maalox, Mylanta) have a combination
of both aluminum and magnesium hydroxide in order to avoid
these side effects. The magnesium-containing preparation should
not be used in chronic renal failure patients because of possible
hypermagnesemia, and aluminum may cause chronic neurotoxicity in these patients.
Calcium carbonate and sodium bicarbonate are potent antacids
with varying levels of potential problems. The long-term use of calcium carbonate (converts to calcium chloride in the stomach) can
lead to milk-alkali syndrome (hypercalcemia, hyperphosphatemia
with possible renal calcinosis and progression to renal insufficiency).
Sodium bicarbonate may induce systemic alkalosis.

Table 348-3 Drugs Used in the Treatment of Peptic Ulcer Disease
Drug Type/Mechanism
Acid-suppressing drugs
Antacids
H2 receptor antagonists

Proton pump inhibitors

Mucosal protective agents
Sucralfate
Prostaglandin analogue
 Bismuth-containing
compounds

Examples

Dose

Mylanta, Maalox,
Tums, Gaviscon
Cimetidine
Ranitidine
Famotidine
Nizatidine
Omeprazole
Lansoprazole
Rabeprazole
Pantoprazole
Esomeprazole
Dexlansoprazole

100–140 meq/L 1 and
3 h after meals and hs
400 mg bid
300 mg hs
40 mg hs
300 mg hs
20 mg/d
30 mg/d
20 mg/d
40 mg/d
20 mg/d
30 mg/d

Sucralfate
Misoprostol
Bismuth
subsalicylate (BSS)

1 g qid
200 μg qid
See anti-H. pylori
regimens (Table 348-4)

Abbreviation: hs, at bedtime (hora somni).
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H2 Receptor Antagonists Four of these agents are presently available (cimetidine, ranitidine, famotidine, and nizatidine), and their
structures share homology with histamine. Although each has different potency, all will significantly inhibit basal and stimulated acid
secretion to comparable levels when used at therapeutic doses.
Moreover, similar ulcer-healing rates are achieved with each drug
when used at the correct dosage. Presently, this class of drug is often
used for treatment of active ulcers (4–6 weeks) in combination with
antibiotics directed at eradicating H. pylori (see below).
Cimetidine was the first H2 receptor antagonist used for the
treatment of acid peptic disorders. The initial recommended dosing profile for cimetidine was 300 mg qid. Subsequent studies have
documented the efficacy of using 800 mg at bedtime for treatment
of active ulcer, with healing rates approaching 80% at 4 weeks.
Cimetidine may have weak antiandrogenic side effects resulting
in reversible gynecomastia and impotence, primarily in patients
receiving high doses for prolonged periods of time (months to
years, as in ZES). In view of cimetidine’s ability to inhibit cytochrome
P450, careful monitoring of drugs such as warfarin, phenytoin, and
theophylline is indicated with long-term usage. Other rare reversible adverse effects reported with cimetidine include confusion and
elevated levels of serum aminotransferases, creatinine, and serum
prolactin. Ranitidine, famotidine, and nizatidine are more potent H2
receptor antagonists than cimetidine. Each can be used once a day
at bedtime for ulcer prevention, which was commonly done before
the discovery of H. pylori and the development of proton pump
inhibitors (PPIs). Patients may develop tolerance to H2 blockers,
a rare event with PPIs (see below). Comparable nighttime dosing
regimens are ranitidine 300 mg, famotidine 40 mg, and nizatidine
300 mg.
Additional rare, reversible systemic toxicities reported with H2
receptor antagonists include pancytopenia, neutropenia, anemia,
and thrombocytopenia, with a prevalence rate varying from 0.01–
0.2%. Cimetidine and ranitidine (to a lesser extent) can bind to
hepatic cytochrome P450; famotidine and nizatidine do not.
Proton Pump (H+,K+-ATPase) Inhibitors Omeprazole, esomeprazole,
lansoprazole, rabeprazole, and pantoprazole are substituted benzimidazole derivatives that covalently bind and irreversibly inhibit
H+,K+-ATPase. Esomeprazole, one of the newest members of this
drug class, is the S-enantiomer of omeprazole, which is a racemic mixture of both S- and R-optical isomers. The R-isomer of
lansoprazole, dexlansoprazole, is the most recent PPI approved
for clinical use. Its reported advantage is a dual delayed-release
system, aimed at improving treatment of gastroesophageal reflux
disease (GERD). These are the most potent acid inhibitory agents
available. Omeprazole and lansoprazole are the PPIs that have
been used for the longest time. Both are acid-labile and are
administered as enteric-coated granules in a sustained-release
capsule that dissolves within the small intestine at a pH of 6.
Lansoprazole is available in an orally disintegrating tablet that
can be taken with or without water, an advantage for individuals
who have significant dysphagia. Absorption kinetics are similar
to the capsule. In addition, a lansoprazole-naproxen combination preparation that has been made available is targeted at
decreasing NSAID-related GI injury (see below). Omeprazole is
available as nonenteric-coated granules mixed with sodium bicarbonate in a powder form that can be administered orally or via
gastric tube. The sodium bicarbonate has two purposes: to protect
the omeprazole from acid degradation and to promote rapid gastric alkalinization and subsequent proton pump activation, which
facilitates rapid action of the PPI. Pantoprazole and rabeprazole are
available as enteric-coated tablets. Pantoprazole is also available as
a parenteral formulation for intravenous use. These agents are lipophilic compounds; upon entering the parietal cell, they are protonated and trapped within the acid environment of the tubulovesicular and canalicular system. These agents potently inhibit all phases
of gastric acid secretion. Onset of action is rapid, with a maximum
acid inhibitory effect between 2 and 6 h after administration and
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