
Approximately 100 million pre-
scriptions for nonsteroidal
anti-inflammatory drugs

(NSAIDs) are given annually, and it is
estimated that half of physicians’
office visits for osteoarthritis or
rheumatoid arthritis result in an
NSAID prescription. In the United
States, there are about 14 million
daily NSAID users. Although NSAIDs
provide excellent pain control for
arthritis patients, 20% to 40% of
NSAID users will have asymptomatic
but endoscopically evident gastroduo-
denal damage. Erosive damage is most
common and 25% of those taking
NSAIDs will have evidence of an ulcer.

Clear data indicate that NSAID use is
a leading cause of erosive gastric dis-
orders, and preventive management
should be considered for patients who
must take these drugs.1,2

Impact of NSAIDs
NSAID-related gastropathy is

associated with considerable cost.
According to one estimate, 69% of
the total cost of arthritis treatment
is used for actual treatment and 31%
is used to treat the adverse gastroin-
testinal (GI) effects resulting from
NSAID use. NSAID use is responsi-
ble for 15% to 60% of hospital admis-
sions for GI bleeding, amounting to
approximately 100,000 hospitaliza-
tions annually. If variceal bleeding
cases are excluded, the majority of
hospitalizations involve patients
taking either aspirin or another
NSAID. Also, effects associated with
GI bleeding resulting from NSAID
use cause between 10,000 and
20,000 deaths per year.3

The greatest predictor of NSAID
toxicity and related bleeding is a
history of ulcer or GI complications.
Other risk factors include high-dose
or multiple NSAID use, concomitant
anticoagulant or corticosteroid use,
advanced age, and coexisting major
illness such as heart disease. It
should be noted that cardiovascular
disease is a risk factor independent
of whether the patient is taking
aspirin.4
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Presentation Summary 
Gastric and duodenal injury related to

nonsteroidal anti-inflammatory drug
(NSAID) use is extremely common, and a
variety of strategies can be employed to
reduce this frequent side effect of an other-
wise useful category of medications.
Although the best approach may be to dis-
continue NSAID treatment, this is not
always possible for patients with arthritis
pain or for those who require low-dose
aspirin therapy for underlying cardiovascu-
lar disease. In arthritis cases, one of the
new cyclooxygenase-2 specific inhibitors
can be used to replace a traditional NSAID,
but the addition of another drug to treat
and heal ulcers is normally still needed.
Patients taking aspirin are also candidates
for additional treatment.
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The risk of aspirin-related GI
complications is dose dependent.
Two large case-controlled studies
have shown that aspirin use is con-
sistently associated with GI compli-
cations. Taking 75 mg of aspirin
daily increases the risk by an odds
ratio of 2.3; a 150-mg daily dose
increases the risk ratio to 3.2; and a
300-mg daily dose increases the
odds ratio to 3.9. Using buffered or
enteric-coated aspirin does not
reduce the risk of complications.5,6

Dyspepsia. One of the most impor-
tant NSAID-related side effects in
terms of quality of life for both
patients and physicians is dyspepsia.
Dyspepsia is extremely common;
some studies suggest that it occurs in
up to half of NSAID users and is
responsible for NSAID discontinua-
tion in up to 25% of patients.7 The
costs of diagnosis and management of
NSAID-related dyspepsia, including
additional prescriptions and diagnos-
tic endoscopy, are estimated to be
substantial.8 Unfortunately, dyspepsia
related to NSAIDs is difficult to study
and poorly characterized. Further-
more, it appears to be poorly correlat-
ed with endoscopic confirmation of
damage to the gastric mucosa, and
the relationship of dyspepsia to sub-
sequent clinically important GI out-
comes is uncertain.3

Mechanisms. The mechanism of
NSAID-related GI toxicity is linked to
cyclooxygenase-1 (COX-1) inhibition
in the stomach, interference with
prostaglandin-mediated protective
factors, and impairment of blood flow
in the microvasculature. In combina-
tion with NSAID-induced superficial
damage to the epithelium, erosions
and ulcers may form. The stomach
and proximal duodenum are exposed
to acid, which causes secondary dam-
age (Figure).3 The mechanism of dys-
pepsia resulting from NSAID use is
not clear. Researchers speculate that
reflux may be a potential mechanism

for dyspepsia and other NSAID side
effects, but more study is needed in
this area.

Management Strategies
Endoscopic diagnosis should not

be a first-line choice in NSAID users
with GI symptoms and should be
advocated only for patients with
severe pain or with pain that is unre-
sponsive to therapy, or for those with
evidence of obstruction or occult or
overt bleeding.

Several management strategies are
possible with the most obvious being
NSAID discontinuation. However,
recurrence of arthritis pain makes
this an unrealistic option for many
patients. Lowering the NSAID dose
may help some patients, and recom-
mending that NSAIDs be taken with
food or an antacid may reduce symp-
toms but not gastric or duodenal
damage. Testing for and elimination
of Helicobacter pylori may be helpful
in many cases and is considered stan-
dard care when an ulcer is found.

Prophylactic therapy with miso-
prostol for NSAID-induced ulcers is
problematic. This well-studied drug
prevents gastric and duodenal ulcers
and reduces ulcer complications by
about 40%. However, misoprostol
may cause abdominal pain and diar-
rhea and does not prevent dyspep-
sia. In addition, women of
childbearing potential cannot take
this drug. Tolerability is increased
with lower doses of 200 mg twice
daily, but decreased efficacy is seen
at lower doses.9-11

Histamine2 Receptor Antagonists.
Histamine2 receptor antagonists
(H2RAs) are very effective in reducing
dyspeptic symptoms and in treating
and healing active ulcers, but they are
most effective when NSAID use is dis-
continued, which is a significant limi-
tation in treating many patients.
H2RAs only prevent gastric ulcers at
very high doses. Although there are
no long-term outcomes data on the
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use of these agents, 1 study has sug-
gested that ulcer complications con-
tinue to develop in patients taking a
low-dose H2RA, although the patients
remain asymptomatic.12

Proton Pump Inhibitors. Two
recent studies evaluated the effective-
ness of the proton pump inhibitor
(PPI) omeprazole. In the first study,
210 patients received 20 mg of
omeprazole daily and 215 received
150 mg of the H2RA ranitidine twice
daily for 6 months in a secondary pre-
vention trial. All patients had previ-
ous gastric ulcers that had healed or
at least 10 gastric or duodenal ero-
sions. Omeprazole maintained remis-

sion significantly longer than did
ranitidine. Gastric ulcer recurrence
rates during the study period were
16.3% for ranitidine and 4.5% for
omeprazole. Duodenal ulcer recur-
rence rates were 3% for ranitidine
patients and 0.25% for those taking
omeprazole. The same study also
examined the impact of omeprazole
compared with ranitidine for ulcer
healing in the face of continued
NSAID use. After the first 8 weeks of
treatment, 64% of NSAID-related
gastric ulcers were healed with rani-
tidine treatment compared with 84%
of those treated with omeprazole.
Eighty-one percent of NSAID-related
gastric ulcers were healed after 8

Figure. COX-1 Inhibition and GI Toxicity

COX-1 = cyclooxygenase-1; GI = gastrointestinal; NSAID = nonsteroidal anti-inflammatory
drug; HCl = hydrochloric acid ; HCO3 = bicarbonate.
Source: Adapted from Reference 3.
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weeks with ranitidine compared with
92% with omeprazole.13

In the portion of the second study
that evaluated patients for 6 months
following ulcer healing who continued
NSAID therapy, 20 mg of omeprazole
daily was compared in 274 patients
with 200 mcg of the prostaglandin
analogue misoprostol twice daily in
296 patients and placebo in 155
patients. Combined gastric and duo-
denal ulcer recurrence rates were
42% for placebo, 18% for misoprostol,
and 14% for omeprazole. Omeprazole
significantly reduced duodenal ulcer
recurrence when compared with
misoprostol. Researchers also noted
an increased quality of life for omepra-
zole patients and a decreased quality
of life for misoprostol patients.14

The advantages of PPI therapy for
prophylactic treatment in NSAID
users are that PPIs reduce dyspeptic
symptoms and can treat and heal
both gastric and duodenal ulcer dis-
ease. The main limitation is the lack
of prospective outcome data for PPI
therapy in this patient population;
more long-term study is needed.

COX-2 Inhibition
Selective COX-2 inhibitors may be

used to replace traditional NSAIDs in
arthritis patients in an effort to
reduce GI complications. Outcome
and endoscopic data from 2 recent
large studies show that these drugs
reduce the incidence of upper GI
bleeding and of complicated and
symptomatic ulcers.15,16 In the study
using rofecoxib, however, patients
taking aspirin for underlying cardio-
vascular disease who discontinued
aspirin therapy experienced higher
myocardial infarction rates compared
with those taking naproxen, indicat-
ing the importance of continuing low-
dose aspirin therapy in these
patients.15

In a study of celecoxib in arthritis
patients, complicated ulcer incidence
was reduced 62% and nuisance GI
symptoms were reduced 30% com-

pared with traditional NSAIDs.
However, in patients continuing
aspirin therapy for cardiovascular pro-
phylaxis, complicated ulcer incidence
was reduced by only 47%. Overall, GI
symptoms can still occur in patients
taking COX-2 inhibitors; in fact, these
drugs only reduce GI complications
and symptoms by slightly less than
one third compared with traditional
pain-relieving agents.15

If an ulcer is present, a COX-2
inhibitor will probably continue to
produce slow ulcer healing similar to
that produced by NSAIDs. Therefore,
the addition of a PPI once daily to the
regimen will be helpful. If the
patient can discontinue treatment
with COX-2 inhibitors, NSAIDs, and
aspirin, the addition of a PPI may
not be necessary.

Conclusion
Chronic use of aspirin and NSAIDs

carries a high risk of GI toxicity and
injury. Although discontinuation of
these drugs is the best management
strategy, it may not be possible in
patients requiring pain relief or pre-
ventive cardiovascular measures.
Prophylactic therapy with a PPI is
recommended for patients who con-
tinue to take NSAIDs and can reduce
symptoms and heal gastric and duo-
denal ulcers. Replacing traditional
NSAIDs with a COX-2 inhibitor in
arthritis and other pain patients can
reduce the risk of GI toxicity.
However, a PPI should be added to the
COX-2 inhibitor in those who already
have an ulcer.
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