High level of acid production

Duodenal ulcer
Antralpredominant
gastritis

Normal gastric
mucosa

Chronic
H. pylori
infection

Corpuspredominant
atrophic
gastritis

• Direct toxicity
“ion trapping”
Asymptomatic
H. pylori
infection
Gastric ulcer
Intestinal metaplasia

ULCER
Dysplasia
Low level of acid production

Gastric
cancer
Advanced age

Figure 348-8 Natural history of H. pylori infection. MALT, mucosalassociated lymphoid tissue. (Used with permission from S Suerbaum,
P Michetti: N Engl J Med 347:1175, 2002.)
In view of the lack of warning signs, it is important to identify patients
who are at increased risk for morbidity and mortality related to NSAID
usage. Even 75 mg/d of aspirin may lead to serious GI ulceration;
thus, no dose of NSAID is completely safe. In fact, the incidence of
mucosal injury (ulcers and erosions) in patients taking low-dose
aspirin (75–325 mg) has been estimated to range from as low as 8%
to as high as 60%. It appears that H. pylori infection increases the risk
of PUD-associated GI bleeding in chronic users of low-dose aspirin.
Established risk factors include advanced age, history of ulcer, concomitant use of glucocorticoids, high-dose NSAIDs, multiple NSAIDs,
concomitant use of anticoagulants, clopidogrel, and serious or multisystem disease. Possible risk factors include concomitant infection
with H. pylori, cigarette smoking, and alcohol consumption.
Pathophysiology Prostaglandins play a critical role in maintaining
gastroduodenal mucosal integrity and repair. It therefore follows that
interruption of prostaglandin synthesis can impair mucosal defense
and repair, thus facilitating mucosal injury via a systemic mechanism.
Animal studies have demonstrated that neutrophil adherence to the
gastric microcirculation plays an essential role in the initiation of
NSAID-induced mucosal injury. A summary of the pathogenetic pathways by which systemically administered NSAIDs may lead to mucosal injury is shown in Fig. 348-9. Single nucleotide polymorphisms
(SNPs) have been found in several genes, including those encoding
certain subtypes of cytochrome P450 (see below), interleukin-1β
(IL-1β), angiotensinogen (AGT), and an organic ion transporting
polypeptide (SLCO1B1), but these findings need confirmation in larger
scale studies.
Injury to the mucosa also occurs as a result of the topical encounter
with NSAIDs. Aspirin and many NSAIDs are weak acids that remain
in a nonionized lipophilic form when found within the acid environment of the stomach. Under these conditions, NSAIDs migrate across
lipid membranes of epithelial cells, leading to cell injury once trapped
intracellularly in an ionized form. Topical NSAIDs can also alter the
surface mucous layer, permitting back diffusion of H+ and pepsin,
leading to further epithelial cell damage. Moreover, enteric-coated or
buffered preparations are also associated with risk of peptic ulceration.
The interplay between H. pylori and NSAIDs in the pathogenesis
of PUD is complex. Meta-analysis supports the conclusion that each
of these aggressive factors is independent and synergistic risk factors
for PUD and its complications such as GI bleeding. For example,
eradication of H. pylori reduces the likelihood of GI complications in
high-risk individuals to levels observed in individuals with average risk
of NSAID-induced complications.
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Figure 348-9 Mechanisms by which nonsteroidal anti-
inflammatory drugs may induce mucosal injury. (Adapted from
J Scheiman et al: J Clin Outcomes Management 3:23, 1996. Copyright
2003 Turner White Communications, Inc., www.turner-white.com. Used
with permission.)

Pathogenetic factors unrelated to H. pylori and NSAIDs in acid peptic
disease Cigarette smoking has been implicated in the pathogenesis
of PUD. Not only have smokers been found to have ulcers more frequently than do nonsmokers, but smoking appears to decrease healing
rates, impair response to therapy, and increase ulcer-related complications such as perforation. The mechanism responsible for increased
ulcer diathesis in smokers is unknown. Theories have included altered
gastric emptying, decreased proximal duodenal bicarbonate production, increased risk for H. pylori infection, and cigarette-induced
generation of noxious mucosal free radicals. Genetic predisposition
may play a role in ulcer development. First-degree relatives of DU
patients are three times as likely to develop an ulcer; however, the
potential role of H. pylori infection in contacts is a major consideration. Increased frequencies of blood group O and of the nonsecretor status have also been implicated as genetic risk factors for peptic
diathesis. However, H. pylori preferentially binds to group O antigens.
Additional genetic factors have been postulated to predispose certain
individuals to developing PUD and/or upper GI bleeding. Specifically,
genes encoding the NSAID-metabolizing enzymes cytochrome P450
2C9 and 2C8 (CYP2C9 and CYP2C8) are potential susceptibility genes
for NSAID-induced PUD, but unfortunately, the studies have not been
consistent in demonstrating this association. In a United Kingdom
study, the CYP2C19*17 gain-of-function polymorphism was associated with PUD in a Caucasian cohort, irrespective of ulcer etiology.
These findings need to be confirmed in broader studies. Psychological
stress has been thought to contribute to PUD, but studies examining
the role of psychological factors in its pathogenesis have generated
conflicting results. Although PUD is associated with certain personality traits (neuroticism), these same traits are also present in individuals with nonulcer dyspepsia (NUD) and other functional and organic
disorders.
Diet has also been thought to play a role in peptic diseases. Certain
foods and beverages can cause dyspepsia, but no convincing studies
indicate an association between ulcer formation and a specific diet.
Specific chronic disorders have been shown to have a strong association with PUD: (1) advanced age, (2) chronic pulmonary disease,
(3) chronic renal failure, (4) cirrhosis, (5) nephrolithiasis, (6) α1antitrypsin deficiency, and (7) systemic mastocytosis. Disorders with a
possible association are (1) hyperparathyroidism, (2) coronary artery
disease, (3) polycythemia vera, (4) chronic pancreatitis, (5) former
alcohol use, (6) obesity, (7) African-American race, and (8) three or
more doctor visits in a year.
Multiple factors play a role in the pathogenesis of PUD. The two
predominant causes are H. pylori infection and NSAID ingestion. PUD

Peptic Ulcer Disease and Related Disorders

Childhood

Epithelial effects (due to
prostaglandin depletion)
• ↑HCl secretion
• ↓Mucin secretion
• ↓HCO3– secretion
• ↓Surface active
phospholipid
secretion
• ↓Epithelial cell
proliferation

CHAPTER 348

Acute
H. pylori
infection

Nonatrophic
pangastritis

MALT
lymphoma

Endothelial effects
• Stasis
Ischemia

2/9/15 5:06 PM

