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A B S T R A C T

Background

Non-steroidal anti-inflammatory drugs (NSAIDs) are important agents in the management of arthritic and inflammatory conditions,

and are among the most frequently prescribed medications in North America and Europe. However, there is overwhelming evidence

linking these agents to a variety of gastrointestinal (GI) toxicities.

Objectives

To review the effectiveness of common interventions for the prevention of NSAID induced upper GI toxicity.

Search methods

We searched MEDLINE from 1966 to May 2009, Current Contents for six months prior to May 2009, EMBASE to May 2009, and

the Cochrane Controlled Trials Register from 1973 to May 2009. Recent conference proceedings were reviewed and content experts

and companies were contacted.

Selection criteria

Randomized controlled clinical trials (RCTs) of prostaglandin analogues (PA), H2-receptor antagonists (H2RA) or proton pump

inhibitors (PPI) for the prevention of chronic NSAID induced upper GI toxicity were included.

Data collection and analysis

Two independent authors extracted data regarding population characteristics, study design, methodological quality and number of

participants with endoscopic ulcers, ulcer complications, symptoms, overall drop-outs, drop outs due to symptoms. Dichotomous data

were pooled using RevMan 5.0. Heterogeneity was evaluated using a chi square test, and the I square statistic.
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Main results

Forty-one RCTs met the inclusion criteria. All doses of misoprostol significantly reduced the risk of endoscopic ulcers. Misoprostol

800 ug/day was superior to 400 ug/day for the prevention of endoscopic gastric ulcers (RR 0.17, and RR 0.39 respectively, P=0.0055).

A dose response relationship was not seen with duodenal ulcers. Misoprostol caused diarrhoea at all doses, although significantly more

at 800 ug/day than 400 ug/day (P=0.0012). Misoprostol also reduced the risk of clinical ulcer complications.

Standard doses of H2RAs were effective at reducing the risk of endoscopic duodenal (RR 0.36; 95% CI 0.18 to 0.74) but not gastric

ulcers (RR 0.73; 95% CI 0.50 to 1.08). Both double dose H2RAs and PPIs were effective at reducing the risk of endoscopic duodenal

and gastric ulcers (RR 0.44; 95% CI 0.26 to 0.74) and RR=0.40;95% CI; 0.32-0.51 respectively for gastric ulcer), and were better

tolerated than misoprostol.

Authors’ conclusions

Misoprostol, PPIs, and double dose H2RAs are effective at preventing chronic NSAID related endoscopic gastric and duodenal ulcers.

Lower doses of misoprostol are less effective and are still associated with diarrhoea. In patients with previous NSAID bleeds, a COX-2

inhibitor alone is equivalent to a tNSAID+PPI, though the re-bleeding rates with both strategies are still relatively high. A strategy of

a COX-2 inhibitor+PPI appears to offer the greatest GI safety in high risk patients.

P L A I N L A N G U A G E S U M M A R Y

Medications to prevent NSAID-induced gastroduodenal ulcers

The results of this meta-analysis demonstrate that misoprostol, proton pump inhibitors, and double doses of H2-receptor antagonists

are effective at reducing the risk of both gastric and duodenal non steroidal anti-inflammatory (NSAID) medications induced ulcers.

In high risk patients, the use of a traditional NSAID + PPI appears equivalent to a COX-2 inhibitor alone. The most effective strategy

in high risk GI patients appears to be the combination of a COX-2 inhibitor + PPI.

B A C K G R O U N D

Description of the condition

Non-steroidal anti-inflammatory drugs (NSAIDs) are important

agents in the management of arthritic and inflammatory condi-

tions, and are among the most frequently prescribed medications

in North America and Europe (Fries 1990; Wallace 1996). How-

ever, there is overwhelming evidence linking these agents to a va-

riety of gastrointestinal (GI) toxicities (Fries 1990; Stalnikowicz

1993; Smalley 1996; Fries 1991; Griffin 1988; Bollini 1992;

McMahon 1997; Gabriel 1991; Langman 1994; MacDonald

1997; Armstrong 1987; Silverstein 1995). Common side effects

such as nausea and dyspepsia correlate poorly with serious adverse

GI events (Silverstein 1995; Larkai 1987). While endoscopic ul-

cers can be documented in up to 40% of chronic NSAID users

(Stalnikowicz 1993), it is estimated that as many as 85% of these

never become clinically apparent (Silverstein 1995; Maetzel 1998).

Serious NSAID induced GI complications such as haemorrhage,

perforation or death are much less common, occurring collectively

with an incidence of about 1.5% per year (Silverstein 1995). How-

ever, the number of individuals prescribed NSAIDs and the po-

tential for life-threatening adverse events make NSAID toxicity an

important clinical and economic problem.

Description of the intervention

In the late 1990s, evidence from non-clinical and early clinical

trials suggested that the gastrointestinal (GI) safety of the newer

cyclooxygenase-2 (COX-2) selective NSAIDs may be such that a

fundamental change in clinicians’ choice from the use of standard

NSAIDs with a gastro-protective agent to monotherapy with a

COX-2 selective NSAID (COX-2 inhibitors) was on the horizon.

However, much has changed since then in the NSAID field.

The release of the cyclo-oxygenase-2 selective inhibitors (COX-

2s) brought about significant changes in the NSAID market place.

Traditional nonselective NSAIDs (tNSAIDs) prescription num-

bers fell rapidly, to be replaced by COX-2 prescriptions. Addition-

ally, overall NSAID prescriptions rose in number suggesting that
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clinicians were starting COX-2s on patients who were not con-

sidered candidates for tNSAIDs. The rise of COX-2s continued

until 2004 when greater data regarding their cardiovascular and

other toxicities became available, leading to the withdrawal of most

of these agents from the market over the following years. Non-

naproxen tNSAIDs were also suggested to have important car-

diovascular toxicity, leading to considerable uncertainty amongst

clinicians treating patients with arthritis and other pain disorders

as to the choice of agent to use (Rostom 2009; Rostom 2009b).

How the intervention might work

NSAIDs are believed to cause gastroduodenal mucosal injury

through their inhibition of mucosal prostaglandin production.

Prostaglandins promote mucosal integrity through several mecha-

nisms including: maintenance of mucosal blood flow; promoting

mucosal bicarbonate formation; promoting mucosal mucus for-

mation; and reducing mucosal acid secretion. Three intervention

classes were assessed in this review: misoprostol; H2RAs; and PPIs.

H2RAs and PPIs are believed to exert their gastro-protective ef-

fects from NSAID gastroduodenal injury through the reduction of

gastric acid secretion. Prostaglandin analogues such as misoprostol

are believed to exert their gastro-protection by restoring mucosal

prostaglandin effects (Rostom 2004).

Why it is important to do this review

NSAIDs are amongst the most commonly prescribed medica-

tions worldwide, and are associated with important gastrointesti-

nal harms. The introduction of COX-2’s with their greater GI

safety resulted in important declines in tNSAID prescriptions.

However, with the discovery of cardiovascular (CVS) and other

adverse effects associated with COX-2s, practitioners are returning

to prescribing tNSAIDs with a gastro-protective agent in an effort

to overcome some of the adverse GI effects of tNSAIDs.

O B J E C T I V E S

The primary objective of this study was to systematically review

the available literature on the effectiveness of the prostaglandin

analogue (PA) misoprostol, H2-receptor antagonists (H2RA), and

proton pump inhibitors (PPI) for the prevention of NSAID in-

duced upper GI toxicity, among patients requiring chronic NSAID

use. The secondary objectives were to review the effect of these

agents on NSAID induced GI symptoms, and to assess the rela-

tionship between the effectiveness of PAs at various doses and their

associated drug induced adverse events.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomized controlled trials were eligible for this meta-analysis.

Types of participants

Participants were eligible if they had taken NSAIDs for greater

than 3 weeks and were enrolled for the prophylaxis of NSAID-

induced ulcers.

Types of interventions

Interventions that were examined include: H2-antagonists, proton

pump inhibitors and misoprostol each used for the prophylaxis of

NSAID induced gastroduodenal ulcers.

Types of outcome measures

Primary outcomes

For each study, the number of participants with: endoscopic ul-

cers; ulcer complications (haemorrhage, perforation, pyloric ob-

struction or death); symptoms (nausea, vomiting, dyspepsia, ab-

dominal pain or diarrhoea); overall drop-outs; and drop outs due

to symptoms were identified. Included studies were also classified

into primary or secondary prophylaxis trials and by the time peri-

ods of outcome measures.

The primary outcomes were:

• endoscopic ulcers (gastric, duodenal and gastroduodenal);

• clinical ulcer complications.

Secondary outcomes

The secondary outcomes were:

• symptoms;

• drop-outs and drop outs due to symptoms

Search methods for identification of studies

Electronic searches

Randomized controlled clinical trials (RCTs) of PA, H2RA or

PPIs for the prevention of NSAID induced upper GI toxicity

were identified in accordance with published recommendations

(Haynes 1994; Hunt 1997). This included identification of articles
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