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SUMMARY

Cyclooxygenase (COX)-2 expression and prostaglandin
production is increased by Helicobacter pylori infection.
Non-selective COX inhibitors reduce prostaglandins and
mucosal proliferation in infected mucosa and may
reduce gastric cancer risk, but ulceration precludes
their use. COX-2 inhibitors cause fewer ulcers and may
be chemopreventive. Physiological studies of COX-2
inhibitors in humans with H. pylori infection have not
been performed.

Aim: To study the impact of COX-2 specific inhibition
on gastric prostaglandin levels, H. pylori gastritis and
proliferation.

Methods: Twenty infected (eight males, 12 females; age
38 *+ 1.8) and six uninfected (four males, two females;
age 36 = 3.5) healthy volunteers received rofecoxib
25 mg daily for 14 days. Endoscopic biopsies were
evaluated for prostaglandin E, (PGE;) content, gastritis
and proliferation.

Results: Before drug therapy, compared to uninfected,
H. pylori-infected subjects had significantly higher: (a)
gastric mucosal PGE, (pg/mg tissue) in the gastric body
and antrum, (b) H. pylori score in body and antrum and
(c) mid-gland proliferation index in antrum and body.
The COX-2 inhibitor did not significantly affect PGE,
levels, gastritis scores or proliferation indices in the
body or antrum in the H. pylori-positive or -negative
subjects.

Conclusion: The predominant source of increased gastric
PGE, in H. pylori infection appears to be COX-1-derived.
In non-ulcerated H. pylori gastritis, COX-2 inhibition
does not affect cellular proliferation. Rofecoxib’s lack of
effect on gastric prostaglandin levels and proliferation in
H. pylori-infected mucosa may explain the absence of an
increased ulcer risk among COX-2 inhibitor users with
H. pylori infection. The lack of significant effect on
intermediate biomarkers raises uncertainty regarding
the potential of specific COX-2 inhibitors for
chemoprevention of gastric cancer.

INTRODUCTION

Infection with Helicobacter pylori causes characteristic
mucosal inflammation and is associated with diverse
clinical outcomes, including peptic ulceration and
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increased risk for malignancy. Recognition of the
increased cancer risk associated with the infection has
led to the organism’s classification by the World Health
Organization as a class I carcinogen.l There are
ongoing clinical trials to determine if eradication of
the organism can halt progression from this premalig-
nant condition to neoplastic transformation.? > While
the evidence that eradication provides an effective
cancer risk reduction remains to be established,
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reinfection after eradication is common in those parts of
the world where H. pylori gastritis and associated cancer
risk is greatest. This consideration raises concern to
develop chemopreventive strategies to reduce H. pylori
associated cancer risks other than antibiotic therapy.

The use of non-steroidal anti-inflammatory drugs
(NSAIDs) has been identified by epidemiological studies
as a possible protective factor for the development of
gastrointestinal neoplasms, particularly colorectal can-
cer, but also gastric and oesophageal cancer.* The
putative mechanisms of this effect have been explored,
and the induction of the cyclooxygenase (COX)-2 isoform
has been implicated in cancer risk, particularly for colonic
and oesophageal carcinogenesis. Both non-selective
NSAIDs and COX-2-specific inhibitors have demonstrated
reduction in colorectal polyp formation, suggesting a
potential chemopreventive role for these agents.

In the case of gastric cancer, up-regulation of COX-2
has been observed in both H. pylori gastritis and gastric
epithelial neoplasms.> ® While NSAIDs have been
demonstrated to reduce H. pylori-associated enhanced
epithelial prostaglandin production and associated
hyperproliferation,” ® the increased risk of ulcer forma-
tion associated with these medications precludes their
rational use as a chemopreventive agent.

Alternatively, COX-2-specific inhibitors appear to
cause minimal endoscopic upper gastrointestinal injury,
similar to placebo, and have a significantly reduced rate
of clinically significant complicated gastrointestinal
events compared to traditional NSAIDs.” '° Rofecoxib
does not effect normal human gastric mucosal prosta-
glandin production, confirming that COX-1-derived
products predominate in the non-H. pylori-infected
stomach.!! Similarly, although the relation between
NSAIDs and H. pylori infection with regard to ulcer risk
remains controversial, there is good evidence that
H. pylori infection does not increase ulcer risk among
users of COX-2-specific inhibitors.’* Although COX-2 is
induced in the human gastric epithelium in H. pylori
infection, the function and contribution of prostaglan-
dins derived from this isoform in this setting has not
been assessed.'>

To evaluate the impact of specific COX-2 inhibition in
the setting of the H. pylori gastric inflammation, we
studied the effect of rofecoxib on mucosal prostaglan-
dins, gastric epithelial cellular proliferation and meas-
ures of gastric inflammation in asymptomatic healthy
H. pylori-infected and non-infected human volun-
teers. Our results suggest that despite evidence for

up-regulation of COX-2, COX-1-derived prostaglandins
are the predominant source of increased prostaglandin
levelsin H. pylori gastritis. These data support the safety of
COX-2-specific inhibitors in the setting of H. pylori
infection, but suggest that dual COX inhibition may be
required to reduce gastric epithelial proliferation when
COX inhibitors are used for their chemopreventive effects.

METHODS
Design

This was a prospective, single blind study evaluating
mucosal prostaglandin levels, histology and prolifer-
ation before and after treatment with rofecoxib 25 mg
daily in healthy volunteers. The pathologist and all
laboratory personnel were unaware of treatment allo-
cation by the coding of specimens by the study
coordinator. The Institutional Review Boards for
Human Studies at the University of Michigan and the
Dallas VA Medical Center approved the study.

Subjects

We recruited 26 (20 with H. pylori infection) healthy
volunteers of either sex. Patients had to be free of
chronic medication use and past history of gastrointes-
tinal disease. Also excluded from participation were
those who had taken an NSAID, aspirin or anti-
secretory agent within 14 days of study, pregnant
subjects, those previously treated for the eradication of
H. pylori and those allergic to NSAIDs or rofecoxib.
H. pylori infection was assessed by serology and
confirmed by rapid urease testing (RUT) of gastric
biopsies at the time of endoscopy (described below). All
women of childbearing potential underwent serum
pregnancy testing prior to enrolment.

Endoscopy

After an overnight fast, subjects’ throats were treated
with topical anaesthetic (pontocaine) and sedation was
provided by intravenous midazolam. Once the subject
was sedated an endoscope was introduced through the
mouth and passed into the oesophagus, stomach and
duodenum, where gastric and duodenal mucosal injury
was evaluated for the size and number of erosions and
ulcers. An ulcer was defined as a mucosal break >3 mm
with unequivocal depth. An erosion was defined as a
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mucosal break <3 mm. Any subject with an ulcer or
erosions at baseline endoscopy was excluded from
further study.

Following endoscopic assessment of mucosal injury,
mucosal biopsies were obtained away from areas of
injury in the gastric antrum and body for evaluation for
histology, proliferative markers and for measurement of
gastric prostaglandin E, (PGE,) content, as previously
described.’® An additional antral mucosal biopsy was
obtained for RUT (CLOtest, Tri-Medical Specialists,
Lenexa, KS).

Treatment and follow-up endoscopy

On the day following baseline endoscopy and biopsy,
subjects received rofecoxib (Merck and Co, Inc., White-
house Station, NJ) 25 mg daily for 14 days. On the
morning of the fourteenth day of rofecoxib, 2—3 h after
the final dose, endoscopy with assessment of mucosal
injury and biopsy of gastric body and antral mucosa
was repeated in a manner similar to the baseline
endoscopy. Care was taken to avoid sampling tissue
near an endoscopic abnormality.

Biopsy processing

Gastric mucosal prostaglandin assay. Tissue extraction
and measurements of prostaglandins were performed
separately on antral and body samples by radioimmu-
noassay according to a previously described method.**
Briefly, frozen biopsy specimens were crushed, homo-
genized in ethanol and then centrifuged. The resultant
supernatant was then acidified with acetic acid. Pros-
taglandin fractions were then extracted by column
elution through a reverse-phase octadecylsilane-bonded
silica gel and reconstituted in a phosphated saline
buffer. Radioimmunoassay was performed by incuba-
ting the reconstituted tissue prostaglandins with the
corresponding *H-prostaglandin and the corresponding
anti-sera. After incubation, bound counts were deter-
mined by liquid scintillation spectrometry. Standard
curves were constructed using known amounts of PGE,.
Our investigations have previously reported intra-assay
variations of 6.5% and inter-assay variations of 12.4%
for radioimmunoassays of PGE,, respectively.'*

Pathology. At each endoscopy, two biopsies from both
the antrum and body were placed in separately labelled
containers of formalin. Tissues were fixed for 48—72 h
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and then embedded in paraffin. A single haematoxylin
and eosin stained section was made from each block and
was evaluated blindly by a single pathologist for the
presence of acute and chronic inflammation, atrophy,
intestinal metaplasia and H. pylori organisms according
to the updated Sydney System.!® Severity of gastritis
was scored on a 0-3-point scale using the 5-dimen-
sional Sydney classification system.

Immunohistochemistry. Mucosal  proliferation  was
assessed by staining 5 micron tissue sections for Ki-
67, a cell proliferation associated antigen (monoclonal
antibody M7240 at 1 : 100, Dako Corp. Carpenteria,
CA) using a strepavidin biotin labelling kit (LSAB +
Dako Corp. Carpenteria, CA) with diaminobenzidine as
a chromagen. The tissue was pretreated with citrate
buffer pH 6.0 and microwaved for 10 min under
pressure. The antibody was incubated for 30 min at
room temperature. The number of positive-staining
nuclei was counted in the surface, proliferative and deep
zones of biopsies from both the antrum and body.
Biopsies were scanned at low power to detect the areas
with the most positive staining cells. Consecutive counts
were then performed in each area until a minimum of
400 cells were counted at each location within the
antral and body mucosae.

Statistical analysis

The primary outcome measures were PGE, (a continu-
ous measurement) and proliferation indices (% stained
cells). The secondary outcome measures were the
severity of gastritis. Results are presented in the form:
mean (s.e.) for PGE, (based on untransformed data) and
proliferation indices. Statistical analysis was done using
SAS v8.2 (North Carolina). A two-tailed P-value of 0.01
or less was considered to be statistically significant, to
correct for the multiplicity of testing. No further
multiple comparison adjustment was made.

A natural logarithmic transformation was applied to
PGE, to achieve normality for analysis. Two sample
t-tests were used to assess log-scale PGE, differences
between groups at baseline. Generalized linear models
were fitted to the data using generalized estimating
equation approach to account for both within and
between subjects variations derived from repeated
measurements. To compare the group effect over time,
the generalized linear models included a group factor,
a time factor, a measurement location factor (antrum
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vs. body) and all pairwise and three-way interactions.
This sophisticated analysis allows more subtle differ-
ences among the groups to be detected. A Gaussian
distribution was assumed for the log-scale PGE,. For the
proliferation indices a binomial distribution was
assumed for the number of stained cells. Least-square
means were used for multiple comparisons when a
significant interaction term was observed. Pearson or
Spearman correlation coefficients were used to assess
the relationship between PGE,, proliferation indices and
gastritis severity where appropriate. Wilcoxon rank-
sum test and Wilcoxon sign-rank test were used to
assess the gastritis severity differences between groups
and within groups, respectively. Furthermore, the
Mantel-Haenszel statistics was used to test for a linear
trend across time points.

Power calculation

The initial plan was to investigate the pre-treatment and
post-treatment changes of PGE, as an exploratory pilot
study; thus no power calculations were performed at the
planning stage. According to the values we observed in
this study, the pre-treatment and post-treatment chan-
ges of PGE, in H. pylori-positive (+) group were 16.8
(21) pg/mg in the antrum and 27.5 (11) pg/mg in the
body. For a two-tailed 5% type I error rate and 80%
power, sample sizes of 244 and 28 for antrum and body,
respectively, would be required to for these differences to
reach statistical significance. Therefore, if the pre-
treatment and post-treatment changes in PGE, can be
attributed to COX-2 inhibition, our study does not have
sufficient power to exclude the non-significant, likely
non-clinically significant trend we observed.

RESULTS
PGE, levels in gastric body and antrum

Before treatment, there was a significantly greater PGE,
level in the H. pylori (+) group compared with the
H. pylori-negative (—) group for both the gastric body and
antrum (P < 0.0001 in both cases) (Figures 1 and 2).
In the body, the mean PGE, was 111.5 (22.7) pg/mg
and 26.2 (6.2) pg/mg for the H. pylori (+) and H. pylori
(—) subjects, respectively. In the antrum, the average
PGE, was 126.4 (25.7) pg/mg and 35.2 (4.9) pg/mg
for the H. pylori (+) and H. pylori (—) subjects,
respectively.
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Figure 1. Concentrations of PGE; in the biopsies of the gastric
body from H. pylori-infected (HP +, n = 20) and uninfected (HP —,
n = 6) volunteers. The PGE, levels were significantly higher in
the infected stomachs than the control uninfected subjects.
Following treatment with rofecoxib 25 mg for 14 days, there was
a mean reduction of 25% in the HP + stomachs, which did not
reach significance (P > 0.05). The 8% increase in the HP — group
was also not significant.
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Figure 2. Concentrations of PGE, in the biopsies of the antrum
body from H. pylori-infected (HP +, n = 20) and uninfected (HP —,
n = 6) volunteers. The PGE, levels were significantly higher in
the infected stomachs than the control uninfected subjects.
Following treatment with rofecoxib 25 mg for 14 days, there was
a mean reduction of 13% in the HP + stomachs which did not
reach significance (P > 0.05). The 11% increase in the HP —
group was also not significant.

Following 14 days of rofecoxib 25 mg daily, subjects
in the H. pylori (=) group showed non-significant 8 and
11% increases in PGE, in the body and antrum. In the
H. pylori (+) group there were non-significant decreases
of 13% [95% confidence interval (CI) 31% reduction to
17% increase] in the antrum and 25% (95% CI 55%
decrease to 3% increase) for PGE, content. The gastric
body average PGE, levels increased to 12.3 pg/mg
(13.9) in the H. pylori (-) group in contrast to an
average decrease of 27.5 (11.1) pg/mg for the H. pylori
(+) group. In the antrum, there was an average 8.6
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(8.6) pg/mg increase for the H. pylori (=) group in
contrast to an average of 16.8 (20.8) pg/mg decrease
for the H. pylori (+) group. Examination of mean data
supports a modest trend for the coxib to reduce PGE,
levels in the H. pylori-infected mucosa (Figures 1 and 2).
However, examination of individual subject data did not
demonstrate a consistent effect of inhibiting PGE, in the
H. pylori (+) subjects (Figure 3) The effect of rofecoxib
on PGE, levels was not significantly different in either
group.

Proliferation indices

Before treatment, the proliferation index in middle-
gland mucosa was significantly higher in the H. pylori
(+) group [antrum 58.6% (2.3); body 48.5% (3.3)]
compared to the H. pylori (-) group [antrum 39.4%
(1.8); body 35.7% (3.9)] (Figure 4). These differences
were highly significant for both the gastric body and
antrum [P < 0.001 (antrum) and P < 0.005 (body)].
After treatment there were no statistically significant
changes in the proliferation indices in either the gastric
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Figure 3. (a) Inidvidual PGE, levels in the gastric body before and
after rofecoxib 25 mg for the 20 H. pylori-infected subjects. (b):
Individual PGE, levels in the gastric antrum before and after
rofecoxib 25 mg for the 20 H. pylori-infected subjects. The
reduction in PGE, is inconsitent, suggesting that COX-2 is not the
predominant source of increased PGE, in the H. pylori-infected
stomach.
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Figure 4. (a) Epithelial proliferation (% of cells labelled with
Ki-67) in the mid-zone of the gland in gastric body biopsies from
H. pylori-infected (HP +, n = 20) and uninfected (HP —, n = 6)
volunteers. (b) Epithelial proliferation in the mid-zone of the gland
in gastric antral biopsies from H. pylori-infected (HP +, n = 20)
and uninfected (HP —, n = 6) volunteers. The proliferation levels
were significantly higher in the infected stomachs than the
control uninfected subjects. Following treatment with rofecoxib
25 mg for 14 days, there was no change in proliferation in either
group.

body or antrum. This result suggests that COX-2
inhibition had no significant effect on cell proliferation
for H. pylori (+) or H. pylori (-) subjects.

Gastritis severity

Before treatment, the H. pylori (+) subjects had higher
severity scores on all markers of gastritis. In the antrum,
H. pylori density, polymorphonuclear neutrophil (PMN)
scores and mononuclear scores were all significantly
greater (P < 0.01) in the H. pylori (+) group [1.5 (0.2),
1.1 (0.2), 2 (0.1)] compared to the H. pylori () group [0
(0), 0 (0), 0.5 (0.2)]. In the body, the degree of
inflammation was less severe among the subijects,
consistent with antral predominant infection. The
H. pylori scores [0.9 (0.2) vs. 0 (0)] and mononuclear
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scores [1.7 (0.1) vs. 0.5 (0.3)] are significantly higher in
the H. pylori (+) groups (P < 0.05), but the PMN scores
did not reach statistical significance [1.7 (0.2) vs. 0.5
(0.3), P = 0.29]. The other components of the Sydney
classification, atrophy and intestinal metaplasia, were
too infrequently seen to analyse changes in response to
drug. There were no significant differences in the effect
treatment on gastritis severity for H. pylori (+) or
H. pylori (-) subjects on either body or antrum. These
results indicate that COX-2 inhibition has no effect on

the histological markers of gastritis severity.

Endoscopy findings

For those subjects free of H. pylori infection, following
rofecoxib treatment for 14 days, no lesions developed in
the stomach or antrum. For those with H. pylori
infection, no lesions developed in the gastric body or
duodenum. In the antrum, one subject developed two
erosions, and a single subject developed an endoscopic
ulcer.

DISCUSSION

The impact of the administration of a COX-2 specific
inhibitors and non-selective NSAIDs on gastric prosta-
glandin levels has been studied in healthy human
volunteers, but has not been previously characterized in
the setting of H. pylori infection. In a previous study,
when rofecoxib 50 mg was given for 5 days to unin-
fected volunteers, a non-significant 18% increase in
gastric mucosal PGE, synthesis was observed, similar to
our observations.'! In contrast, when naproxen, a dual
COX inhibitor, was administered, gastric mucosa PGE,
synthesis was reduced by 65%. As infection of human
gastric mucosa by H. pylori is accompanied by mucosal
inflammation and induction of COX-2 expression in
both inflammatory cells and the epithelium, the impact
of COX-2 inhibition in the setting of H. pylori infection is
of keen scientific and clinical interest.'® ' H. pylori-
associated inflammation is accompanied by increases in
gastric mucosal prostaglandin production, with PGE,
being the predominant prostaglandin end product
evaluated in most studies.'®

H. pylori infection is associated with two, largely
divergent, important clinical outcomes for those indi-
viduals who carry the organism: peptic ulcer disease
and gastric cancer. Indeed, the pathways for these
clinical sequelae appear distinct, as patients who

develop duodenal ulcer disease appear protected from
cancer development, possibly due to differences in both
infecting organism and host responses.'® The relation-
ship between COX inhibition and H. pylori infection is
relevant to both ulcer disease and cancer.

As the use of NSAIDs and infection with H. pylori are
both very common, and each agent individually is an
important peptic ulcerogen, great attention has been
directed to these important causes of ulcer disease. To
summarize a large and somewhat conflicting body of
epidemiological and experimental data, the two agents
appear to be independent risk factors for peptic ulcer
disease.”® As NSAID-related ulcers are predominantly
the result of COX-1 inhibition (or simultaneous COX-1
and COX-2 inhibition), COX-2 specific inhibitors were
developed to avoid this risk associated with anti-
inflammatory drug therapy. However, the induction of
COX-2 in the upper gastrointestinal tract in the setting
of H. pylori infection raises the concern of increased
ulcer risk with COX-2 inhibitors in H. pylori-infected
patients. While H. pylori-infected mucosa has been
documented to have increased prostaglandin levels, the
responsible COX isoform has not been identified by
functional or inhibitor studies in humans. From a
pathophysiological standpoint, this is not a minor
concern, as the increase in prostaglandin levels in the
infected stomach is substantial, and may play a role in
limiting damage caused by the organism.'®

Our data demonstrate that while the H. pylori-infected
stomach has a higher mucosal PGE, content compared
to non-infected controls, the increase is largely attrib-
utable to COX-1-derived products. Although the size of
our study limits the statistical power of our results, the
data demonstrate that for the antrum and body of the
stomach, reductions of 13-25% in the antrum and
body, respectively, likely represent the greatest impact of
COX-2-specific inhibition on the human gastric mucosa.
However, the wide confidence intervals include no
reduction to maximal reductions of 30-55%. These data
support the hypothesis that the increased prostaglan-
dins in H. pylori-infected gastric mucosa are predomin-
antly derived from COX-1, and we hypothesize that no
more than one third of the increased prostaglandin
content observed in the H. pylori infected mucosa is
derived from COX-2, although larger studies are neces-
sary to accurately define this estimate. Our observations
are consistent with previous studies that incubated
H. pylori-infected mucosa derived from humans with
specific COX-1 (sc58560) and COX-2 (N.S.-398)
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inhibitors ex vivo.?! Our data, using medications now
widely utilized in clinical practice, both confirms and
extends these clinically important observations.

Our data now provide support for the observations
that, in the clinical trials of COX-2 inhibitors, H. pylori
infection was not a risk factor for endoscopic or clinical
ulceration.?? The endoscopic injury we observed in our
study was mild, and was seen following rofecoxib in
only in two H. pylori-infected subjects. Given the body of
data supporting the independence of the effect of
H. pylori on endoscopic injury on rofecoxib, it is
tempting to speculate these simply may have been
H. pylori-related lesions.

The recognition of H. pylori infection as precursor
lesion for gastric epithelial and lymphoid malignancies
has led to its classification as a class I carcinogen. The
induction of COX-2 has been demonstrated to play an
important role in gastrointestinal carcinogenesis for a
number of tissues, particularly the colon and oesopha-
gus.?> 2* As is the case for colorectal cancer, there is
abundant epidemiological evidence that demonstrates
that users of aspirin or traditional NSAIDs are at a
reduced risk for gastric cancer.* Also analogous to the
colon, induction of COX-2 expression appears to play an
important pathophysiological role in gastric carcino-
genesis.”> Thus, in concept, COX inhibition offers a
potential thereapeutic strategy for chemoprevention in
gastric cancer.

The risk of ulcers and bleeding precludes the use of
non-selective NSAIDs as a chemopreventive strategy,
particularly in the presence of another known ulcero-
gen such as H. pylori. While one approach, eradication
of the infection, is a rational and potentially cost-
effective strategy to prevent gastric cancer, experimen-
tal evidence of the efficacy of this approach awaits
long-term studies.*® 27 The timing of such an interven-
tion may be important, and the reversibility of changes
such as intestinal metaplasia and atrophy remains
unknown and potentially problematic. In addition, many
high-risk populations for gastric cancer occur in envi-
ronments with high reinfection rates, limiting the value
of attempts at eradication. These issues are driving
current studies aimed at vaccine development.

The lack of effect on intermediate biomarkers for
neoplasia development following the administration of a
specific COX-2 inhibitor raises uncertainty regarding
their potential for chemoprevention of gastric cancer.
The minimal impact of rofecoxib on prostaglandin
levels was unassociated with changes in epithelial
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proliferation, in contrast to studies where non-selective
COX inhibitors demonstrate profound inhibition of
prostaglandin levels and associated reductions in the
H. pylori-related increased mucosal proliferation.®: 2
Our study cannot exclude the possibility that the
mucosal response to COX-2-specific inhibition may vary
among different subgroups of infected persons, as
H. pylori strain differences may influence epithelial
induction of COX-2,%> and heterogeneity exists in the
mucosal immune response. Given the observation that
some of the H. pylori-infected subjects in this study
appeared to respond with marked reductions in prosta-
glandin levels, further studies designed to characterize
responders may prove valuable. Such additional studies
suggested by our results may provide insight into the
differential impact of infecting strain and the host
response on the ultimate contributory role of the COX
isoforms in H. pylori gastritis.

Other potential explanations for our results include
that there is actually a meaningful decrease in surro-
gate markers or neoplasia risk (e.g. prostaglandin
proliferation) given the relatively small number of
patients studied. Alternatively, COX inhibitors may lead
to decreased neoplasia via other mechanisms that were
not assessed, or gastric carcinogenesis may occur via
mechanisms different from those in the colon and
oesophagus, where COX-2 inhibitors have shown
experimental evidence of an effect. As stated above,
our study observations may be limited by the small
sample size and the variation in PGE, content among
H. pylori (+) subjects. Furthermore, it is unclear how
our observations might have changed had a non-
selective NSAID been included in our study.

While our observations do raise the possibility that
dual COX inhibition may be required for gastric
chemoprevention; however, they do not preclude a
potential chemopreventive role of COX-2-specific inhib-
itors in specific clinical situations. Analogous to
Barrett's oesophagus, an area of intense interest for
chemoprevention with COX-2 study of
histological changes beyond the early changes of
gastritis to tissues more highly programmed to cancer
development, such as intestinal metaplasia or atrophic
gastritis, should be the next area for investigation.>®
These conditions are associated with epithelial hyper-
proliferation and increased COX-2 expression, and are
ideal H. pylori-associated disease subgroups for the cost-
effective study of these agents in gastrointestinal
chemoprevention.

inhibitors,
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In summary, the administration of the COX-2-specific
inhibitior rofecoxib, in healthy humans with H. pylori
gastritis, failed to impact mucosal prostaglandin gen-
eration significantly or alter the observed H. pylori-
related mucosal hyperproliferation. These data support
the following conclusions: (1) despite induction of COX-2
in the H. pylori-infected mucosa, the predominant
source of increased prostaglandins in the H. pylori-
infected stomach is COX-1, (2) the lack of significant
impact on these parameters supports the safety of COX-2
inhibitors in the H. pylori-infected upper gastrointestinal
tract, and (3) the potential of COX-2 inhibitors for the
chemoprevention of gastric cancer related to H. pylori
infection remains uncertain. However, future studies in
advanced preneoplastic conditions, such as atrophic
gastritis and/or intestinal metaplasia, may be useful to
explore this potential clinical application for these
drugs.
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