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Abstract The association between NSAIDs and the presence of upper gastro-

intestinal (GI) complications is well established. Evidence that acid aggravates
NSAID-induced injury provides a rationale for minimizing such damage by
acid suppression.

Proton pump inhibitors (PPIs) appear to be very effective in treating
NSAID-related dyspepsia, and also in healing gastric and duodenal ulcers in
patients continuing to receive the NSAID. An analysis of data from com-
parative studies of PPIs versus ranitidine, misoprostol and sucralfate shows a
therapeutic advantage in favour of the PPI. Several studies now confirm the
efficacy of co-therapy with PPIs in the short- and long-term prevention of
NSAID-induced upper GI injury. PPIs are more effective than histamine H,-
receptor antagonists at standard dosages in reducing the risk of gastric and
duodenal ulcer, and are superior to misoprostol in preventing duodenal but
not gastric lesions. However, when balancing effectiveness and tolerance,
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PPIs may be considered the treatment of choice in the short- and long-term
prevention of NSAID-related mucosal lesions.

To date, there are only a few published articles dealing with the role of
PPIs in the prevention of upper GI complications. Recent epidemiological
and interventional studies provide some evidence that PPIs are of benefit.
However, more controlled studies using clinical outcomes are needed to
establish the best management strategy (PPIs combined with traditional
NSAIDs or with cyclo-oxygenase-2 selective inhibitors) especially in patients
with multiple risk factors, in patients using concomitant low-dose aspirin,
corticosteroids or anticoagulants (high risk group), or in patients with a
history of ulcer complications (very high risk group).

Furthermore, it should be underlined that Helicobacter pylori infection
positively interacts with the gastroprotective effect of PPIs; therefore, the
true efficacy of these drugs in preventing NSAID-related ulcer compli-
cations should be reassessed without the confounding influence of this

microorganism.

Although adverse effects only occur in a small
proportion of individuals, widespread use of
NSAIDs has resulted in a substantial number of
individuals experiencing serious gastrointestinal
(GI) complications. It is estimated that 10-20%
of NSAID users report dyspeptic symptoms, and
5-15% of rheumatoid arthritis (RA) patients
taking NSAIDs are expected to discontinue
medication because of dyspepsia.ll"? It is now
well established that the point prevalence of
peptic ulcer disease in patients receiving conven-
tional NSAID therapy ranges between 10% and
30%, which is a 10- to 30-fold increase over that
found in the general population.!

In a study that examined the prevention of
NSAID-related ulcer complications in 8843 RA
patients, it was reported that, over a 6-month trial
period, 0.74% of patients (or 1.5% annually) in the
placebo group experienced upper GI complica-
tions (UGICs).[ More comprehensive informa-
tion regarding both RA and osteoarthritis (OA)
patients comes from a recent meta-analysis®! of
NSAIDs versus placebo in randomized clinical
trials and three previously unpublished US FDA,
placebo-controlled, randomized trials, nine co-
hort studies and 23 case control studies suffi-
ciently clinically homogeneous to be pooled. The
pooled odds ratio (OR) from 16 NSAID versus
placebo clinical trials (comprising 4431 patients)
was 5.36 (95% CI 1.79, 16.1). The pooled relative
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risk (RR) of UGICs from nine cohort studies
(comprising over 750000 person-years of ex-
posure) was 2.7 (95% CI1 2.1, 3.5). The pooled OR
of UGICs from 23 case control studies using age
and sex matching (representing 25732 patients)
was 3.0 (95% CI 2.5, 3.7).

The mortality of hospitalized patients remains
about 5-10%, with an expected annual death rate
of 0.08%.1°1 However, this may represent an
overestimate because these data were extra-
polated to a non-age-adjusted RA population, a
group with higher all-cause mortality than the
population in general. In a recent study using
comprehensive data from the Spanish National
Health system, the rate of NSAID-associated
deaths was 15.3 per 100000 users.[”l In a recent
study from the UK, it has been calculated that
approximately 2000 patients per annum may die
as a result of NSAID-induced ulcer bleeding and
perforation.[®]

Cyclo-oxygenase [COX]-2 inhibitors (coxibs)
are less likely than traditional NSAIDs to cause
serious GI complications. The data from inter-
ventional controlled trials comparing coxibs with
placebo or traditional NSAIDs indicate some
increase in GI risk, albeit less than is seen with
traditional NSAIDs.[!

In a case control study,['” the adjusted RR of
UGICs associated with current use was 3.7 (95% CI
3.1, 4.3) for traditional NSAIDs and 2.6 (95% CI
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1.9, 3.6) for coxibs. Concomitant use of aspirin
reduced the superior GI safety of coxibs over
traditional NSAIDs. The estimate of RR asso-
ciated with coxibs was 0.8 (95% CI 0.6, 1.1) com-
pared with current use of traditional NSAIDs,
and, among nonusers of aspirin, the correspond-
ing estimate of RR associated with coxibs was
0.6 (95% CI 0.4, 0.9). The evidence that using
concomitant aspirin probably offsets the gastro-
protective effect of coxibs has been confirmed in a
recent review on GI effects of NSAIDs.['1]

Therefore, coxibs present a better upper GI
safety profile than traditional NSAIDs, espe-
cially in OA patients. However, the modest re-
duction in risk of GI complications should be
balanced against an increase in the risk of cardio-
vascular (CV) events.[!213] A small increase in CV
risk was also observed after use of traditional
NSAIDs, which varies between individual tradi-
tional NSAIDs.[14.15]

Not all patients have the same risk of GI ad-
verse effects. According to data in the literature,
risk factors for serious upper GI events in
patients taking NSAIDs include: history of pre-
vious ulcer complications, history of previous
non-complicated ulcer, advanced age, con-
comitant use of other NSAIDs, corticosteroids,
antiplatelet or anticoagulant drugs, and signi-
ficant CV disability.l'®) The other common risk
factor is the previously mentioned concomitant
use of low-dose aspirin, which has been pre-
scribed for CV prophylaxis. This aspect compli-
cates the management of these patients; it is not
known whether concomitant low-dose aspirin
use, which occurs in more than 20% of patients
who need NSAIDs, will reduce the increased risk
of NSAID-related CV events, but it is well known
that low-dose aspirin increases the risk of GI
complications in patients who use either non-
selective or COX-2-selective NSAIDs.

1. Strategies to Avoid
NSAID-Related Events

An obvious way to avoid GI toxicity from
traditional NSAIDs is to discontinue or reduce
their use. A Canadian study!'”! showed that
NSAIDs were prescribed unnecessarily during
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41% of visits and there was an increased risk of
adverse effects due to suboptimal treatment. In-
deed, the guidelines developed by the American
College of Rheumatology (ACR) advise initial
use of paracetamol (acetaminophen) in OA pa-
tients. However, while some patients with OA
may respond to analgesics alone, others will re-
quire the anti-inflammatory effect of NSAIDs to
control their symptoms adequately and appro-
priately. In patients with RA, the ACR guidelines
emphasize that an initial trial of NSAIDs is an
essential component in the management of this
condition.['8:1°]

Thus, most patients with RA and many with
OA will be unable to tolerate the substitution of a
pure analgesic for the anti-inflammatory effects
that are derived with NSAID use. Quality of life
(QOL) issues will often not allow this substitution.
Therefore, NSAIDs will frequently need to be
continued in patients who may be at risk of devel-
oping NSAID-related toxicity. At present, the
following three strategies have been shown to be
equally effective in patients with GI risk factors:

1. Use of a coxib instead of a non-selective
NSAID. Clinical trials suggest that these agents
(in the absence of concomitant COX-1 inhibition
with aspirin) substantially reduce the risk of
upper and lower GI events.[?23] As a result, use
of these agents increased rapidly, even among
patients at relatively low risk for NSAID-related
adverse events.[?%] Perhaps surprisingly, the intro-
duction of coxibs has been accompanied by an
increase in the absolute numbers of patients with
GI bleeding. In a population-based study con-
ducted by Mamdani et al.l’”l using a large
administrative healthcare database, a 41% in-
crease in NSAID use (entirely due to an increase
in coxib use) was accompanied by a 10% increase
in hospitalization for upper GI bleeding (UGIB).
These data suggest that the introduction of
coxibs led to the exposure of high-risk patients
to NSAIDs, frequently in the absence of appro-
priate gastroprotective therapy; these are patients
who might not have otherwise received NSAIDs.
2. Use of a traditional NSAID plus a proton
pump inhibitor (PPI) or misoprostol.l?

3. Use of a coxib plus a PPL.*]

Drugs 2009; 69 (1)
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In patients with high GI risk, the latter two
strategies seem appropriate. In the individual
patient, the best therapeutic strategy should be
based on the evaluation of the presence of
both GI and CV risk factors. Emerging evi-
dence that coxibs and some NSAIDs increase CV
risk has resulted in a major clinical challenge to
prescribing NSAIDs. Before prescribing anti-
inflammatory therapy, it is now necessary to as-
sess not only the GI risk but also the CV risk of
individual patients.

2. Role of Proton Pump Inhibitors (PPls)
in Patients Taking NSAIDs:
Which Rationale?

2.1 Acid Suppression

Intragastric acidity has been shown to influ-
ence the severity of NSAID-induced mucosal
damage in the stomach and duodenum. In an ex-
perimental setting, the extent of gastric mucosal
injury following luminal or parenteral adminis-
tration of NSAIDs has been shown to be highly
pH dependent.3%31 In healthy volunteers, a
significant inverse relationship has been observed
between fasting gastric pH and the severity of
naproxen-induced damage.*?! In addition, pros-
taglandin depletion induced by NSAIDs leads
to an increase in gastric acid synthesis and,
therefore, a reduction in the pH of the gastric
lumen.?3 The NSAID-associated increase in
gastric acidity occurs rapidly following the start
of therapy.’* Therefore, there is a close inter-
action between gastric acid and NSAIDs, which
exacerbates mucosal damage.

Increased gastric acidity may contribute to
NSAID-induced damage in a number of ways:
(i) enhancement of NSAID gastric absorption;33]
(i1) amplification of mucosal injury induced by
endogenous prostaglandin deficiency; % (iii) acti-
vation of pepsin, the proteolytic activity of which
may add to damage;% (iv) delay of the process
of ulcer healing by interfering with cell proli-
feration at the ulcer crater and probably contri-
buting to the inhibition of angiogenesis in the
ulcer bed;37 and (v) impairment of haemo-
stasis causing clot digestion, thus enhancing the
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risk of mucosal bleeding. Green et al.[3¥ showed
that platelet aggregation and plasma coagulation
were both virtually abolished at pH 5.4. Pre-
viously formed platelet aggregates disaggregated
at a slightly acid pH, platelet disaggregation
being further enhanced by pepsin. Therefore, the
maintenance of a high intragastric pH above 6.0
would theoretically stabilize the adherent blood
clot at the ulcer base.

The most convincing evidence that gastric
acidity is a contributing factor to NSAID-
associated mucosal damage and upper GI symp-
toms is found in the results of clinical studies
that show acid-suppression therapies to be effec-
tive in the prevention and treatment of these
outcomes.

PPIs seem to be the best candidates to hinder
the acidic mechanism of NSAID-induced gastro-
duodenal lesions. PPIs inhibit gastric acid secre-
tion and raise intragastric pH, decreasing the
damaging potential of NSAIDs. PPIs inhibit the
final step of acid secretion, the gastric acid pump.
All currently available PPIs are substituted ben-
zimidazoles. They share a similar core structure,
2-pyridyl-methylsulfinyl benzimidazole; how-
ever, they differ according to their chemical
stability under acidic and neutral pH, the cys-
teines of the proton pump with which they bind,
activation under acidic conditions, dissociation
constant values, half-lives, bioavailability and
metabolism.

Whether the differences in chemical structure
of PPIs translate into differences in clinical effi-
ciency is still a matter of debate, although in a
recent short-term (up to 5 days) comparative
study, esomeprazole 40 mg treatment provided
significantly greater gastric acid suppression than
lansoprazole 30 mg or pantoprazole 40 mg (all once
daily) in patients receiving traditional NSAIDs or
coxibs.[?]

PPIs inhibit only active proton pumps. Be-
cause not all pumps are active at any given time, a
single dose of a PPI does not inhibit all pumps
and does not result in profound inhibition of acid
secretion. Therefore, acid secretion will be in-
hibited with subsequent PPI doses, taking 5-7
days to achieve a steady state with a PPI. Because
of this, if PPIs are used on an ‘as needed’ basis,
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acid inhibition may be inadequate and clinically
disappointing in preventing gastroduodenal
damage from NSAIDs.

2.2 Cytoprotective Effect

Acid suppression could be only one of the
many mechanisms by which PPIs protect the
gastroduodenal mucosa. There is also evidence
to suggest that these drugs can activate gastric
protective mechanisms independent of acid
reduction.[**#!1 For instance, in previous studies,
omeprazole and lansoprazole prevented gastric
injury elicited by acidified ethanol or haemor-
rhagic shock through an enhancement of muco-
sal defence.*l At present, a large variety of
endogenous factors, including prostaglandins,
growth factors, digestive hormones, sensory
peptides, nitric oxide and sulfhydryl compounds,
have been implicated in the mechanisms through
which the gastric mucosa counteracts ulcerative
stimuli,[*?! and some of these factors have been
suggested to account for the gastroprotective
effects of PPIs.#0-411 Nevertheless, the possible
contribution of acid-independent mechanisms to
the protective effects of these drugs against
NSAID-induced gastric injury remains to be
clarified. In the experimental setting, omeprazole
has been shown to inhibit the production of toxic
oxidants by activated neutrophils. The action of
omeprazole may be associated with a malfunc-
tion of lysosomal oxidant-producing enzymes as
a result of an elevated intralysosomal pH.[*3
Further studies have documented that, in addi-
tion to the inhibition of acid secretion, the
protective effects of lansoprazole against NSAID-
induced gastric damage depends on a reduction in
mucosal oxidative injury, which is also res-
ponsible for an increase in sulfhydryl radical
bioavailability. It has also been suggested that
lansoprazole does not influence the down-
regulation of gastric prostaglandin production
associated with NSAID treatment.[*¥ Lastly, in
experimental animals and in humans, rabeprazole
significantly increased production of gastric
mucus and mucin in basal conditions and after
administration of naproxen.[340]
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3. Healing Phase

3.1 Dyspepsia

Dyspeptic symptoms, including heartburn,
anorexia, abdominal pain and distension, have been
reported in 5-20% of patients taking NSAIDs.
While common, dyspepsia correlates poorly with
the development of ulcers and has not been found
to be a risk factor in many observational studies.

Nevertheless, upper GI symptoms, together
with the underlying inflammatory disease, lead
to substantial reductions in health-related QOL
(HR-QOL) in patients taking long-term NSAID
therapy®’! and often lead to dose reduction or
discontinuation of NSAID treatment.[*8] Treat-
ments that relieve upper GI symptoms associated
with NSAIDs may thus allow patients to continue
therapy with these drugs. Furthermore, among
patients with a history of ulcer bleeding who
received celecoxib or diclofenac plus omeprazole,
those who experienced dyspepsia during treat-
ment were more likely to develop recurrent ulcers
compared with patients who remained asympto-
matic (hazard ratio 5.3; 95% CI 2.6, 10.8).14]

Thus, treatments that relieve upper GI symp-
toms associated with NSAIDs, in high-risk
patients in particular, may allow patients to
continue therapy with these drugs.

There is a body of evidence that cimetidine,>"!
ranitidinel®' and famotidine!>?! are of benefit for
symptomatic relief of dyspeptic symptoms.
However, Singh and Triadafilopoulus® reported
that asymptomatic RA patients who were taking
histamine H,-receptor antagonists developed
significant UGICs more often than those not
taking these medications. This surprising obser-
vation might be due to the masking of dyspeptic
symptoms associated with mucosal damage by
the antisecretory drugs.

Two studies comparing omeprazole with
ranitidine®3! or misoprostol# have shown that
omeprazole provided greater relief of dyspeptic
symptoms than ranitidine. Patients receiving the
PPI reported a greater improvement in QOL
than patients receiving misoprostol. The role of
esomeprazole was evaluated in patients with
upper GI symptoms taking NSAIDs, including

Drugs 2009; 69 (1)
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Table 1. Trial acronyms and full names

Acronym Trial name

ASTRONAUT Acid Suppression Trial: Ranitidine versus Omeprazole for NSAID-Associated Ulcer Treatment
NASA1 Nexium Anti-inflammatory Symptom Amelioration

OMNIUM Omeprazole versus Misoprostol for NSAID Induced Ulcer Management

PLUTO Prevention of Latent Ulceration Treatment Options

SPACE1 Symptom Prevention for NSAID Ulcers and Symptoms

VENUS Verification of Esomeprazole for NSAID Ulcers and Symptoms

selective coxibs.’>%¢ In two identical, multi-
national, multicentre, double-blind studies
(NASAI1 and SPACEI [see table I for full trial
names]),>%! a total of 608 and 556 continuous
NSAID users, free of gastroduodenal ulcers,
erosive esophagitis and Helicobacter pylori, were
enrolled. The patients were randomized to receive
esomeprazole 20mg or 40mg, or placebo once
daily for 4 weeks. The primary variable was the
patient-reported change in the upper GI symp-
tom (pain, discomfort or burning in the upper
abdomen) score on a 7-graded severity scale (0-6)
from the 7 days prior to treatment to the last
7 days in the study. Esomeprazole was associated
with highly significant symptom improvement
compared with placebo. Symptom improvements
were 2.30 mean (standard deviation [SD] 1.63)
with esomeprazole 20 mg and 2.03 (SD 1.56) with
esomeprazole 40 mg versus 1.64 (SD 1.57) with
placebo in NASA1, and 2.17 (SD 1.34] and 2.12
(SD 1.48) versus 1.56 (SD 1.26), respectively,
in SPACEI (all placebo comparisons at least
p<0.001). Esomeprazole improved symptoms in
patients taking selective coxibs, with changes of
2.21 (SD 1.46) and 1.92 (SD 1.38) versus 1.64
(SD 1.46) in NASAT1, and 2.20 (SD 1.26) and 2.24
(SD 1.62) versus 1.58 (SD 1.37) in SPACEI1 (all
placebo comparisons at least p<0.05), as well as
those receiving non-selective NSAIDs. Esome-
prazole was well tolerated and associated with
significant improvements in HR-QOL. Further-
more, the study provided some of the best
evidence available of the effectiveness of PPI
therapy in reducing symptoms that can occur
irrespective of the type of NSAID.

Similar data were observed in a post hoc ana-
lysis of other studies that aimed to evaluate the
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role of esomeprazole versus placebo (PLUTO/
VENUS studies) and versus ranitidine.l>!

3.2 Mucosal Lesions

All traditional antisecretory drugs show effi-
cacy in healing NSAID-induced mucosal lesions.
After discontinuation of NSAIDs, healing was
achieved with the usual therapeutic regimens and
in comparable times to those seen in peptic ulcer.
Healing rates for gastric lesions range from
60-65% with cimetidine 300 mg four times daily
for 4-6 weeks,[’7°11 to 89-95% with famotidine
40mg at night for 8 weeks,[°>3 and up to 95%
and 100% with ranitidine 150 mg twice daily for
8 and 12 weeks, respectively.**! The healing
rates for duodenal lesions, ranged from 35%[°°!
to 59%I%! after 4 weeks of treatment with
ranitidine to 100% after 8 weeks treatment with
cimetidine.["]

Profound acid suppression with a PPI appears
most effective in healing ulcers during continued
NSAID use, accelerating the slow healing ob-
served with H,-receptor antagonists.

In a multicentre study, a subgroup of 68 gas-
tric ulcer patients who continued using NSAIDs
showed rapid ulcer healing when receiving
omeprazole 20 and 40 mg/day, with a therapeutic
advantage after 8 weeks of 31% and 43%, res-
pectively, compared with ranitidine 300 mg.[*”]
In a larger population of 541 patients, two doses
of omeprazole (20 and 40 mg/day) were com-
pared with ranitidine 150 mg twice daily. The PPI
was significantly more effective than the H,-
receptor antagonist, with a therapeutic success
(ulcer healing) of 84%, 87% and 67%, respec-
tively, in gastric-ulcer patients, and 92%, 88% and
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81%, respectively, in duodenal ulcer patients.[>3
The clinical effectiveness of omeprazole was also
documented in controlled studies with cyto-
protective drugs. A therapeutic gain of 18% in
gastric ulcer patients and 22% in duodenal ulcer
patients taking NSAIDs was seen compared
with sucralfate.[] In contrast, in the OMNIUM
study,[**I no difference was seen between omepra-
zole (20 and 40 mg/day) and misoprostol (200 pug
four times daily) in terms of ulcer healing.

Similar results were seen with lansoprazole (15
or 30mg/day) when compared with ranitidine
(150 mg twice daily). Both doses of the PPI were
found to be significantly more effective than rani-
tidine for providing healing of gastric ulcers
after both 4 and 8 weeks of treatment while con-
tinuing NSAIDs. The 8-week gastric ulcer heal-
ing rates were 73%% and 74%[%1 in patients
treated with lansoprazole 30 mg, relative to res-
pective healing rates of 53% (p<0.01) and 50%
(p<0.001) in patients treated with ranitidine
150 mg twice daily.

The usefulness of pantoprazole in healing
ulcers associated with ongoing NSAID therapy
was tested in a comparative study in which 120
H. pylori-negative patients who had NSAID-
associated ulcers were randomized to receive
pantoprazole 40 mg/day, omeprazole 20 mg/day or
misoprostol 800 png/day while taking NSAIDs.[’!]
Pantoprazole appeared to heal ulcers more
rapidly than omeprazole or misoprostol, although
all the ulcers had healed after 8 weeks of therapy.

Two studies compared esomeprazole (20 or
40 mg once daily) with ranitidine.l’>73 In the first
study,”? gastric ulcer healing occurred in signi-
ficantly higher proportions of patients treated
with either 20- or 40-mg dose of esomeprazole
compared with the ranitidine treatment group
at both the 4- and 8-week assessments. At the
end of the 8-week treatment period, the healing
rate was 74% with ranitidine compared with
88% with esomeprazole 20mg (p<0.001) and
92% with esomeprazole 40 mg (p<0.001). In the
latter study!’3! by the same authors, a signi-
ficant difference in favour of both doses of
esomeprazole was seen only after 4 weeks; after
8 weeks, the healing rates were 84.8% and
85.7% for esomeprazole 20 and 40 mg/day, and
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76.3% for ranitidine 150 mg twice daily (difference
not significant).

In a double-blind, placebo-controlled, rando-
mized trial, 150 patients using low-dose aspirin
(80 mg/day) with upper GI symptoms who had
been admitted at a Coronary Care Unit were
assigned to treatment with rabeprazole (20 mg
once daily) or placebo for 4 weeks. At 4 weeks
after randomization, 34 of 73 patients assigned
to rabeprazole therapy (47%) compared with
30 of 70 patients given placebo (43%) reported
complete upper GI symptom relief (p=0.54)."4
Table II shows the endoscopic outcome, expres-
sed as percentage of healing, of the fully pub-
lished studies comparing PPIs with H,-receptor
antagonists and cytoprotective drugs in patients
continuing NSAID therapy.

4. Prevention Phase

4.1 Short-Term Studies (Up to 1 Month)

Whether or not PPIs protect against acute
NSAID damage in humans has been examined in
a number of short-term trials. In most instances,
the PPI used was omeprazole. The largest of the
short-term studies recruited patients with arthritis
who were treated with omeprazole or placebo
concurrently with an NSAID for 3 weeks.[”>! All
the other studies used healthy volunteers who
were given an NSAID (mostly aspirin) as a single
dose or for up to 2 weeks. All studies demons-
trated protection against NSAID gastric damage
when co-therapy was given with either omepra-
zole or lansoprazole.

A placebo-controlled study assessed gastric
damage by using a gastric lavage technique to
measure gastric microbleeding after aspirin.
Blood loss was reduced by about 80% when
omeprazole 20 or 80 mg/day was given for 1 week,
then aspirin 900 mg was administered daily on the
last 2 days. A significant negative correlation was
found between the volume of microbleeding and
the intragastric pH achieved.[7%]

All the other studies measured gastric damage
endoscopically. Usually only erosions are found
during such short-term studies and these were
quantified on an ordinal scale in each report.

Drugs 2009; 69 (1)



58

Lazzaroni & Bianchi Porro

Table Il. Endoscopic outcome (percentage of healing gastric ulcers [GUs] or duodenal ulcers [DUs]) in fully published controlled studies
comparing esomeprazole, omeprazole, lansoprazole and pantoprazole with ranitidine, sucralfate and misoprostol in patients continuing

NSAID therapy

Study (year) Therapy Follow-up GU (% of DU (% of GU+DU
(wk) healing) healing) (% of healing)
Walan et al.l671 (1989) Omeprazole 20 mg od 8 89
Omeprazole 40 mg od 96
Ranitidine 300 mg od 85
Yeomans et al.5%1 (1998) Omeprazole 20 mg od 8 84" 9
Omeprazole 40 mg od 87" 88"
Ranitidine 150 mg bid 64 81
Agrawal et al.l%% (2000) Lansoprazole 15mg od 8 81"
Lansoprazole 30 mg od 85"
Ranitidine 150 mg bid 53
Bianchi Porro et al.l®8! (1998) Omeprazole 20 mg od 8 87t 95t
Sucralfate 2 g bid 52 73
Hawkey et al.[>¥1 (1998) Omeprazole 20mg od 8 87+ 93
Omeprazole 40 mg od 80 89#
Misoprostol 200 pg qid 73 77
Olteanu et al.”'1 (2000) Pantoprazole 40 mg od 8 100
Omeprazole 20 mg od 100
Misoprostol 200 pg qid 100
Campbell et al.[”1 (2002) Lansoprazole 15mg od 8 66
Lansoprazole 30 mg od 74
Ranitidine 150 mg bid 50
Goldstein et al.[’21 (2005) Esomeprazole 20 mg od 8 88" **
Esomeprazole 40 mg od 92"
Ranitidine 150 mg bid 74
Goldstein et al.[”®1 (2007) Esomeprazole 20 mg od 8 85
Esomeprazole 40 mg od 86
Ranitidine 150 mg bid 76

bid =twice daily; od =once daily; gid =four times daily; * p<0.05, #* p=0.03, *#* p<0.01, **#* p<0.001 vs ranitidine; t p <0.05 vs sucralfate;

1 p=0.004, ;I p<0.001 vs misoprostol.

In placebo-controlled studies, protection against
erosions was seen in 79—-100% of patients treated
with omeprazole 20-40 mg/day.l’’-8% A similar
protection was seen with omeprazole 60 mg/
day®!l and in other studies with lansoprazole
30 mg/day®? and 15 mg/day,®3 or with rabepra-
zole 20 mg/day.®¥ Two studies included arms
treated with ranitidine 300 mg/day, which did
not confer significant protection.[’®#3 It is un-
common for ulcers to develop during such short-
term administration of NSAIDs. However, a few
acute ulcers were seen in the studies by Bianchi
Porro et al.[’* and Scheiman et al.,l’”? who docu-
mented that omeprazole 20 or 40 mg/day reduced
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the incidence by 80-100% although the numbers
were small and significance was reached only in
the larger study.[’’! In the study by Scheiman
et al.,””! no ulcers occurred in the omeprazole
group, but 15% of the patients developed them
while taking placebo plus aspirin (p<0.01).

PPIs were also compared with eradication
therapy in H. pylori-positive patients aged over
60 years taking NSAIDs and with a history of peptic
ulcer. After a basal endoscopy, patients were
randomized to a 1-week eradication regimen plus
placebo for 3 weeks (group 1) or pantoprazole
40 mg/day for 4 weeks (group 2). A significantly
higher incidence of severe gastroduodenal damage
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was found in group 1 than in group 2 (29% vs 9%;
p<0.05). The percentage of H. pylori-negative
subjects after 4 weeks was 89% in group 1 and 52%
in group 2 (p=0.0009).3%]

Of interest are the results of a case control
study® performed in elderly patients requiring
treatment with NSAIDs or aspirin for a short per-
iod of time. In a population of 325 patients, PPI
treatment was associated with a reduced risk of
peptic ulcer in the acute phase (OR=0.70; 95% CI
0.24, 2.04). The absolute risk of peptic ulcer was
reduced by 36.6%. The number needed to treat to
avoid one peptic ulcer was three. The authors’
conclusions were that “PPI co-therapy seems advi-
sable in symptomatic elderly patients who need to
be treated with NSAIDs for a short period of time”.

4.2 Long-Term Studies

4.2.1 PPIs versus Placebo

To date, five controlled studies comparing
PPI therapy with placebo for 3 months or
longer[7>-87-%01 and one case control study!®®l have
been published. Despite varying somewhat in
design, the two larger studies with omeprazole
20 mg/day both reported reductions of more than
70% in overall ulcer rates (gastric plus duodenal)
when the PPIs were co-prescribed with the
NSAID.B871 A placebo arm was also included in
the large misoprostol versus omeprazole trial
described in section 4.2.3.154 In a smaller study by
Bianchi Porro et al.,®] pantoprazole 40 mg once
daily was more effective than placebo. After
12 weeks of treatment, the proportions of
patients in remission (without mucosal ulcers)
were 72% and 59%, respectively.

The data on the site of ulcer occurrence in
these studies raise the possibility that PPIs may
protect the duodenum a little better than the
stomach, although the differences do not ap-
proach statistical significance.

The gastroprotective role of esomeprazole was
evaluated in two identically-designed, double-blind,
placebo-controlled, randomized, multicentre stu-
dies: VENUS (US) and PLUTO (multinational).”
A total of 844 and 585 patients, respectively, re-
quiring daily NSAIDs, including coxibs, were
randomized to receive esomeprazole (20 or
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40mg/day) or placebo for 6 months. In the
VENUS study, the life table estimated the pro-
portion of patients who developed ulcers over
6 months to be 20.4% with placebo, 5.3% with
esomeprazole 20mg/day (p<0.001) and 4.7%
with esomeprazole 40 mg/day (p<0.0001). In
the PLUTO study, the estimates were 12.3% with
placebo, 5.2% with esomeprazole 20mg/day
(p=0.018) and 4.4% with esomeprazole 40 mg/day
(p=0.007). Significant reductions were observed for
users of both non-selective NSAIDs and coxibs.
Pooled ulcer rates for patients using coxibs (n=400)
were 16.5% with placebo, 0.9% with esomeprazole
20mg (p<0.001) and 4.1% with esomeprazole
40 mg (p=0.002). Esomeprazole was well tolerated
and associated with better symptom control than
placebo. The number needed to treat to prevent a
gastric or duodenal ulcer occurring within 6 months
in one patient was calculated as nine and eight for
esomeprazole 20 and 40 mg/day, respectively.P!!

4.2.2 PPIs versus Histamine

H,-Receptor Antagonists

The well known ASTRONAUT study!®3!
recruited patients continuing treatment with
NSAIDs who had peptic ulcer or more than ten
gastric or duodenal erosions. In the healing
phase, patients were treated with omeprazole or
raniditine; those patients whose lesions healed
were randomized to either omeprazole 20 mg/day
or ranitidine 150 mg twice daily and assessed after
6 months. Omeprazole was more effective, with
94% of patients remaining ulcer-free overall
compared with 79.5% receiving ranitidine.

Again, there was a trend to higher protection
against duodenal ulcer: only 1 duodenal ulcer
(0.5%) compared with 11 gastric ulcers (5.2%)
were noted during omeprazole maintenance
treatment, whereas with ranitidine, there were
9 duodenal and 35 gastric ulcers (4.2% and 16.3%,
respectively). As expected, both these acid-
suppressant drugs were well tolerated.

In a small controlled study from Japan,[
lansoprazole 15 mg once daily was compared with
famotidine 20 mg once daily. The peptic ulcer onset
rate was 8% (1 of 13) in the famotidine group and
15% (2 of 13) in the lansoprazole group, indicating
no significant differences between the two drugs.

92]
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4.2.3 PPIs versus Misoprostol

The OMNIUM study®®¥ was of similar design
to ASTRONAUT,P3 comparing omeprazole
with misoprostol in the healing phase and adding
a placebo arm to the maintenance phase. Patients
who healed after 8 weeks of therapy with ome-
prazole (20 or 40 mg/day) or misoprostol (200 ug
four times daily) were randomized to omeprazole
20 mg/day, misoprostol 200 pg twice daily or
placebo for 6 months. Overall, ulcer recurrence
rates were 15% in patients receiving omeprazole,
21% in patients receiving misoprostol and 44.5%
in patients receiving placebo. Again, examination
of ulcer-site data is of interest. Misoprostol was
better than omeprazole in preventing gastric
ulcers (10% and 13% recurrence, respectively),
but omeprazole appears superior for prophylaxis
of duodenal ulcer (3% recurrence vs 10% for
misoprostol).

In terms of adverse effects, misoprostol was
discontinued more often than either omeprazole
or placebo (16.8% vs 12.1% vs 10.3%, respec-
tively; p<0.01), particularly as a result of an
adverse event (7.7% vs 3.9% vs 1.9%; p<0.02).
Rates of individual adverse effects were not drama-
tically different between the agents (e.g. miso-
prostol was associated with diarrhoea in 8.4% of
patients compared with 7.6% of patients taking
omeprazole), although this may be a function of
sample size.

Similar results were observed when panto-
prazole 20mg once daily was compared with
misoprostol 200 pg twice daily in 515 RA patients
requiring continuous traditional NSAID therapy
for at least 6 months.”3! Pantoprazole was supe-
rior to misoprostol with regards to the occurrence
of dyspeptic symptoms, the proportion of muco-
sal ulcers or instances of more than ten erosions
at endoscopic control, and the incidence of
adverse effects leading to study termination. The
proportions of mucosal lesions at 3 and 6 months
were, respectively, 2% and 5% (pantoprazole),
and 5% and 14% (misoprostol) [p<0.005 after
6 months].

Graham et al.P¥ compared two doses of
lansoprazole (15 and 30 mg/day) with full-dose
misoprostol (200 pg four times daily) in H. pylori-
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negative, long-term NSAID users who had a
history of gastric ulcer. The results showed that
full-dose misoprostol was more effective than
either dose of lansoprazole for the prevention of
gastric ulcer on per-protocol analysis. By week
12, the percentages of gastric ulcer-free patients
were as follows: placebo 51% (95% CI1 41.1, 61.3);
misoprostol 93% (95% CI 87.2, 97.9); lansopra-
zole 15mg/day 80% (95% CI1 72.5, 87.3); and
lansoprazole 30 mg/day 82% (95% CI 75.0, 89.6).
However, there was no practical therapeutic
advantage of misoprostol over lansoprazole be-
cause of the high withdrawal rate in the miso-
prostol group due to poor compliance and
adverse effects.

A body of meta-analytic evidence underlines
the respective roles of PPIs, H,-receptor anta-
gonists and misoprostol in the prevention of
symptoms and of endoscopic markers of upper
GI adverse effects related to NSAIDs.P5-99

The meta-analysis by Leandro et al.’’l showed
that all doses of misoprostol and PPIs were more
effective than H,-receptor antagonists in the
prevention of severe gastric and duodenal da-
mage. In healthy volunteers, the active drug
treatment induced a significant prevention of se-
vere gastric (misoprostol risk difference [RD]
69% [95% CI 60.3, 77.7]; H,-receptor antagonist
RD 38.3% [95% CI1 17.8, 58.9]; PPI RD 43% [95%
CI 28.2, 57.7])) and duodenal damage (miso-
prostol RD 22.3% [95% CI 13.6, 31]; H,-receptor
antagonist RD 13.2% [95% CI1 5.2, 21.3]; PPI RD
17.7% [95% CI 3.5, 31.8)).

A more recent meta-analysis®®! of randomized
controlled trials versus placebo in long-term
NSAID users showed that PPIs significantly re-
duce the risk of endoscopically detected duodenal
and gastric ulcers, standard doses of H,-receptor
antagonists were effective in reducing the risk of
endoscopic duodenal ulcers (RR 0.36; 95% CI
0.18, 0.74), but not gastric ulcers (RR 0.73; 95%
CI 0.50, 1.09) and misoprostol 800 pg/day was
superior to 400 pg/day for the prevention of endo-
scopic gastric ulcers, but not duodenal ulcers.

Table III shows the endoscopic outcome,
expressed as percentage of relapse, of the fully
published studies comparing PPIs to H,-receptor
antagonists and cytoprotective drugs.
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Table lll. Long-term, preventive, controlled, prospective trials with proton pump inhibitors. Endoscopic outcome in fully published compara-

tive studies with placebo, misoprostol, ranitidine and famotidine

Study (year) Therapy

Follow-up (wk) No. of GU + DU at the end of follow-up (%)

Ekstrom et al.[®8] (1996) Omeprazole 20 mg od
Placebo

Bianchi Porro et al.®% (1998) Pantoprazole 40 mg od
Placebo

Cullen et al.[] (1998) Omeprazole 20 mg od
Placebo

James et al.l®! (2006) Esomeprazole 20 mg od
Esomeprazole 40 mg od
Placebo

Yeomans et al.[®'1 (2004) Esomeprazole 20 mg od
Esomeprazole 40 mg od
Placebo

Yeomans et al.[531 (1998) Omeprazole 20 mg/day
Ranitidine 150 mg/day
Miyake et al.[9?1 (2005) Lansoprazole 15mg od
Famotidine 20 mg od
Hawkey et al.[>¥1 (1998) Omeprazole 20 mg/day
Misoprostol 400 pg/day
Placebo

Graham et al.[%! (2002)

[only GU patients were evaluated]

Lansoprazole 15mg od
Lansoprazole 30 mg od
Misoprostol 200 ug qid
Placebo

Stupnicki et al.l®3 (2003) Pantoprazole 20 mg od

Misoprostol 200 ug bid

12 5*
17

12 28 (ns)
41

24 e
17

24 e
21

24 green
12

24 28t
41

12 15 (ns)

8

24 Qs
52
73

12 20"
18**
49

24 5t
14

bid =twice daily; DU =duodenal ulcer; GU=gastric ulcer; ns=p-value not significant ; od=once daily; qid=four times daily; * p<0.05,
#% p<0.01, #xx p=0.004, **x#x p=0.007, ***xx p<0.001 vs placebo; t p=0.004 vs ranitidine;  p=0.001 vs misoprostol.

5. Upper Gastrointestinal Complications

Most studies focusing on the prevention of
NSAID-associated GI adverse effects with PPIs
are endoscopy studies, which provide limited
information on clinical outcome. Data derived
from endoscopy studies can be considered sub-
clinical markers of the effect of these drugs for
more concrete endpoints such as UGICs. A re-
cent meta-analysis of clinical trials reported that
PPI therapy is very effective in reducing the risk
of symptomatic ulcers, but there was no statisti-
cally significant effect on UGIB.[%?-100]

To date, there are only a few epidemiological
and interventional studies in the literature dealing
with the role of PPIs in the prevention of UGICs.
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5.1 Interventional Studies

In a population of patients with H. pylori in-
fection and a history of UGIB who were taking
low-dose aspirin or non-aspirin NSAIDs, the
authors!'!l evaluated whether eradication of the
infection or omeprazole treatment was more
effective in preventing recurrent bleeding. After
healing, the patients were randomly assigned to
receive omeprazole 20 mg/day for 6 months or
eradication therapy for 1 week followed by pla-
cebo for 6 months. Among those taking aspirin,
the probability of recurrent bleeding during the
6-month period was 1.9% for patients who received
eradication therapy and 0.9% for patients who
received omeprazole (difference not significant).
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Among users of other NSAIDs, the probability
of recurrent bleeding was 18.8% for patients re-
ceiving eradication therapy and 4.4% for those
treated with omeprazole (p=0.005). Therefore,
the eradication of H. pylori was equivalent to
treatment with omeprazole in preventing re-
current bleeding in low-dose aspirin recipients,
but long-term omeprazole was significantly supe-
rior to the eradication of H. pylori in preventing
recurrent bleeding in patients who are taking
other NSAIDs.

The efficacy of PPIs for the prevention of
recurrent ulcer complications associated with
long-term, low-dose aspirin was studied in a trial
of 123 patients with H. pylori infection and ulcer
complications. After the ulcers had healed and
the H. pylori infection was eradicated, the pa-
tients were randomly assigned to treatment with
lansoprazole 30 mg/day or placebo in addition
to 100 mg/day of aspirin for 12 months. Ulcer
complications recurred in 1.6% and 14.8% of
patients in the lansoprazole and placebo groups,
respectively (p=0.008).[102]

Further studies have evaluated the relative ef-
ficacies of the currently recommended strategies
for prevention of UGICs in NSAID users in-
cluding co-therapy with PPIs and traditional
NSAIDs or selective coxibs.

Two randomized trials!'%3-194 have directly
compared celecoxib 200 or 400 mg/day with diclo-
fenac 150 mg/day plus omeprazole 20 mg/day or
with naproxen 750mg/day plus lansoprazole
30mg/day. Both studies were conducted in pa-
tients with a previous ulcer bleed and who needed
NSAIDs for arthritis. In the first study, only
H. pylori-negative patients were recruited, while
the second study included both H. pylori-positive
and -negative patients, and eradication therapy
was administered to positive patients. After ulcer
healing, patients were randomized to treatments
over 6 months. Rebleeding occurred in 4.9% of
patients in the celecoxib group and 6.4% in
the diclofenac plus omeprazole group during a
6-month follow-up,['° and in 3.7% of patients
in the celecoxib group compared with 6.3% in
the naproxen plus lansoprazole group.!'® These
data demonstrate that coxibs and traditional
NSAIDs plus PPIs provide similar gastroprotec-
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tion in patients at high risk for bleeding, but that
neither regimen can completely protect patients
at high risk from recurrent ulcer complications.

Perhaps more promising were the results of a
study from Hong Kong,**! which compared the
effectiveness of the combination of celecoxib
(200mg twice daily) and esomeprazole (20 mg
once daily) with celecoxib alone for prevention of
recurrent ulcer bleeding. The primary endpoint
was recurrent ulcer bleeding during treatment or
within 1 month of the end of treatment. Combi-
nation treatment was more effective than cele-
coxib alone for prevention of ulcer bleeding in
patients at high risk. The 13-month cumulative
incidence of the primary endpoint was 0% in the
combined-treatment group and 12 (8.9%) in
the control group (95% CI 4.1, 13.7; p=0.0004).
The median follow-up was 13 months (range
0.4-13.0). Discontinuation of treatment and the
incidence of adverse events were similar in the
two treatment groups.

5.2 Epidemiological Studies

Cohort studies!!®>1%1 and case control stu-
dies!!19-1141 perhaps provide the majority of
evidence in determining the proper role for the
different gastroprotective strategies in the pre-
vention of UGICs.

In the first cohort study,['?*1 952 patients who
received maintenance treatment with H,-receptor
antagonists or omeprazole after an episode of
UGIB were followed-up for a mean period of
33 months. Fewer than 10% of the cohort had a
recurrent episode of bleeding. In a subgroup of
NSAID users, the concomitant use of omepra-
zole was associated with a lower risk of bleeding
(RR 0.0; 95% CI 0.0, 1.0). These data are con-
sistent with those of other studies.

A Spanish study!!'% included 247 consecutive
high-risk patients who had a clinical indication
for long-term treatment with either low-dose
aspirin (78.9% of patients) or non-aspirin NSAIDs
combined with omeprazole therapy. In addition
to a recent history of peptic ulcer bleeding, all
patients had at least one other risk factor and 112
(45.3%) had three or more risk factors. Three
patients taking low-dose aspirin developed

[105
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upper GI re-bleeding (1.2%; 95% CI 0.3, 3.5;
1.0 event/100 patients/year). Two additional patients
receiving non-aspirin NSAID therapy developed
a lower GI bleeding event (0.81%; 95% CI 0.04,
3.12%; 0.67 events/100 patients/year).

Ray and co-workers['%® retrospectively stu-
died peptic ulcer hospitalizations due to the use
of non-selective NSAIDs or coxibs in a cohort of
Tennessee Medicaid patients enrolled between
1996 and 2004. For current users of either
NSAIDs with gastroprotective co-therapy (PPIs,
H,-receptor antagonists or misoprostol), or cox-
ibs with or without such co-therapy, the res-
pective risk reductions were 39% (95% CI 16, 56),
40% (95% CI 23, 54) and 50% (95% CI 28, 66).
Among current users of NSAIDs, concurrent
users of PPIs had the greatest risk reduction
(54%; 95% CI 27, 72), which was superior to that
for coxibs alone (40%; 95% CI 23, 54) and very
similar to that for concurrent users of PPIs and
coxibs (50%; 95% CI 27, 66). For patients pres-
cribed aspirin, the only gastroprotective strategy
associated with a statistically significant risk re-
duction was concurrent addition of coxib and
PPI use.[108]

The issue of the preferential strategy in pre-
venting UGICs was further examined in a
Canadian population-based retrospective cohort
study,['1 which suggested that for patients re-
quiring anti-inflammatory therapy, celecoxib
alone was as safe as traditional NSAIDs com-
bined with a PPI. The addition of a PPI to cele-
coxib was of significant benefit compared with
celecoxib alone in patients aged >75 years. PPI
therapy did not seem necessary with celecoxib for
patients aged 66—74 years.

Lanas et al.l''% performed a case control study
to determine the risk of bleeding in 1122 patients
taking nitrovasodilators, low-dose aspirin or
other NSAIDs. 135 patients (12.0%) received
acid suppressants, such as a H,-receptor anta-
gonist or a PPI. The use of a nitrovasodilator was
associated with a decreased risk of bleeding (OR
0.6;95% CI1 0.4, 0.8), as was antisecretory therapy
(OR 0.6; 95% C1 0.4, 0.9).

These findings are consistent with those from
other recently published epidemiological studies.
Héer et al.''!l found that concomitant prescrib-
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ing of a PPI with diclofenac reduced the OR
of an ulcer hospitalization from 2.4 (95% CI 1.94,
3.05) to 1.3 (95% CI 0.7, 2.3). Lanas and co-
workers!!'? published a large case control study
aimed to evaluate the effect of antisecretory drugs
and nitrates on the risk of peptic ulcer bleeding
associated with traditional NSAIDs, aspirin,
antiplatelet agents and anticoagulants. A total of
2777 consecutive patients with UGIB (confirmed
by endoscopy) were matched with 5532 controls.
PPI use was associated with greater reductions
among both traditional NSAIDs (RR 0.13 [95%
C10.09,0.19] vs RR 0.30 [95% CI 0.17, 0.53] with
H,-receptor antagonists and RR 0.48 [95% CI
0.19, 1.24] with nitrates) and aspirin at all doses
(RR 0.30[95% C10.20, 0.44] vs RR 0.40 [95% CI
0.24, 0.68] with H,-receptor antagonists and RR
0.66 [95% CI 0.44, 0.98] with nitrates). Among
users of low-dose aspirin, co-therapy with any
of these three agents was associated with risk
reduction, although only the estimates for H,-
receptor antagonists and PPIs were statistically
significant. Among users of 2500 mg/day, only
current PPI use conferred protection. The overall
effect was similar for both omeprazole and other
PPIs available on the market (lansoprazole,
pantoprazole, rabeprazole and esomeprazole).

A further analysis of the same study!' '3 showed
that use of selective coxibs carries a modest in-
crease in the risk of UGIB due to peptic lesions,
which was entirely accounted for by a 2-fold in-
crease with rofecoxib, whereas no increase was
observed with celecoxib. The relative risk of UGIB
observed with celecoxib was similar to that ob-
served with paracetamol (acetaminophen) or the
combination of PPIs with traditional NSAIDs.

More information is perhaps provided by a
Canadian case control study,!'' which showed
that the use of any of the commonly recommended
basic gastroprotective strategies, including tradi-
tional NSAID plus PPI, traditional NSAID plus
low-dose misoprostol, traditional NSAID plus
low-dose misoprostol plus PPI, coxib alone, and
coxib plus PPI, was associated with a significant
reduction in the risk of developing an overall
UGIC or a UGIC secondary to peptic ulcer dis-
ease. Coxibs were not statistically more likely to
prevent UGICs than PPIs, although they were
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superior to low-dose misoprostol. The combina-
tion of coxibs with a PPI was associated with the
greatest degree of UGIC risk reduction.

6. Discussion

Seven years ago, the weight of evidence sup-
porting the role of PPIs in patients taking
NSAIDs prompted the contributors to a multi-
disciplinary expert statement[''*! to recommend
that ““on the basis of effectiveness and tolerance,
a PPI is the treatment of choice for healing
NSAID-associated ulcers, particularly gastric
ulcers”. The statement also recommended that
“proton pump inhibitors use should be on a basis
of risk assessment”, that “all patients who had
previous proven peptic ulceration should have
prophylactic co-therapy while taking NSAIDs”
and that “‘all patients with two risk factors other
than past history should have prophylactic co-
therapy when they use NSAIDs”.

In accordance with these conclusions, other
authors!''® and an official guideline state-
ment!'!7] have more recently proposed the use of
PPIs as the preferential option for healing and
prevention of recurrence of ulcers in patients
taking both traditional NSAIDs and selective
coxibs, and who have risk factors associated with
more frequent or severe GI complications, in-
cluding patients with previous ulcers, the elderly,
those receiving concomitant corticosteroids or
anticoagulants, and those in whom bleeding pre-
sents a particular risk such as patients with CV
disease.

Clinical studies have not revealed any sig-
nificant or consistent differences between differ-
ent PPIs with regard to clinical or endoscopic
endpoints. In fact, milligram for milligram, all
drugs of the PPI class appear to be comparable in
their clinical effects.

Both interventional and epidemiological stu-
dies provide evidence that concurrent use of a
PPI is also of benefit to offset the risk of
NSAID-related UGICs; however, the protective
effect of a traditional NSAID plus PPI seems
equivalent to that of celecoxib. Contrary to the
findings in low to average-risk individuals, cur-
rent evidence suggests that neither co-therapy
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with an anti-ulcer drug or substitution of a coxib
(celecoxib) for a traditional NSAID is a safe
strategy for the management of very high-risk
patients or those with multiple risk factors. The
available data suggest a trend in favour of adding
a PPI to a coxib (celecoxib); however, further
investigations are needed to evaluate the gastric
safety of anti-ulcer drugs and coxibs in different
risk groups using clinical outcomes rather than
endoscopic mucosal injury as the endpoint.

A further topic that is still a matter of debate
concerns the clinical role of PPIs in NSAID recip-
ients with or without H. pylori co-infection. The
potential confounding role of the microorganism
has been outlined by some authors!'!%-11°1 who
also observed that both endoscopic and outcome
studies have rarely taken the natural history of
H. pylori infection into account nor have the pre-
existing risks been considered or stratified. In a
post hoc subgroup analysis of endoscopic studies
comparing the effect of omeprazole with miso-
prostol, ranitidine and placebo on the risk of
ulcer development in NSAID users, a signifi-
cantly different gastroprotective role of omepra-
zole was seen among patients with and without
H. pylori infection — the PPI being significantly
more effective than misoprostol or ranitidine in
preventing duodenal or gastric ulcer, respec-
tively, in H. pylori-positive patients, but not in the
H. pylori-negative patients.''8] The difference is
not easily explained. Different mechanisms were
hypothesized concerning the natural history of
H. pylori-related gastroduodenal ulcers or the
different gastric acid secretory pattern in patients
with or without H. pylori infection.

Patients with a history of H. pylori-related
ulcer are known to have a significantly higher risk
of recurrent ulcer or GI complications than
non-infected patients, irrespective of NSAID
use.l120:1211 Therefore, NSAID users who had
prior H. pylori ulcer disease would be expected to
develop ulcers or complications during follow-
upl!?2123] and it would be impossible to distin-
guish whether the ulcer was related to the NSAID
use, the H. pylori infection, or both. Study results
have shown that cure of H. pylori infection
reduces the antisecretory effectiveness of PPI
therapy, which is probably dependent on the
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distribution of the H. pylori-induced gastritis.['2412]
The reduction in antisecretory effect would be
present but it would be least in patients with antral
predominant gastritis, which is associated with
unimpaired gastric acid secretion, and greatest in
those with corpus gastritis, who have acid secre-
tion impaired by H. pylori-induced inflammation
and by atrophy, if present. Therefore, inclusion of
patients with prior H. pylori ulcers may be con-
sidered as a source of potential bias that can also
potentially erroneously influence the results, resul-
ting in misleading conclusions regarding the safety
of a particular anti-inflammatory compound or,
conversely, the comparative value of different
therapies (e.g. PPIs and misoprostol) in preventing
true NSAID-related ulcer.

Another point that is worthy of interest is the
adherence to the recommended strategies to reduce
the risk of upper GI events. It is well known that
PPIs work only when taken; therefore, a strict
adherence to gastroprotective treatment is of
paramount importance for the success of preven-
tion strategies for GI complications. Several stu-
dies!!?7-12] have suggested that the threshold for
effective PPI protection requires that the patients
take 80% of the prescribed PPI and that non-
adherence to gastroprotective drugs is associated
with a 4-fold increased risk of UGIC among high-
risk NSAID users, the risk increasing by 16% for
every 10% decrease in adherence. Perhaps the issue
of compliance may be reduced by the use of a fixed-
dose combination of a PPI and NSAID. Clearly,
further studies where compliance is directly as-
sessed and studies comparing combination therapy
with separately prescribed therapy are needed.

7. Conclusions

In patients receiving NSAID treatment, the
prevention and management of related compli-
cations must be individualized based on a strategy
that balances therapeutic benefits with potential
for GI or CV complications.

For patients without CV risk factors, the
management plan can be stratified according to
the level of GI risk. In the absence of any GI risk
factors, patients can be managed with a tradi-
tional NSAID. In the presence of GI risk factors,
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the choice can be made between a traditional
NSAID plus a PPI or a coxib, specifically cele-
coxib. For very high-risk patients, in particular in
patients aged >75 years and/or with multiple GI
factors or a history of UGIB, the best approach
seems to be a coxib plus a PPI, although further
studies are required to confirm the relative effi-
cacy of this combined therapy.

The concomitant use of aspirin is an important
factor to consider, particularly in older indi-
viduals who generally have higher CV risk. While
it is clear that coxibs may reduce the risk of GI
events, the use of concomitant aspirin is likely to
negate the GI benefits of coxibs. Patients with
significant CV risk factors requiring prophylactic
low-dose aspirin should be treated with an
NSAID plus a PPI, regardless of the presence or
absence of GI risk factors, as an NSAID plus
aspirin already increases the risk of an UGIB to a
very significant extent. Finally, any NSAID or
coxib should be avoided in patients with very
high GI as well as CV risk factors.
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