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Effect of Helicobacter pylori colonisation on gastric
mucosal eicosanoid synthesis in patients taking non-
steroidal anti-inflammatory drugs

N Hudson, M Balsitis, F Filipowicz, C J Hawkey

Abstract
Colonisation with Helicobacter pylori may
influence susceptibility to gastroduodenal
injury and ulceration in patients taking non-

steroidal anti-inflammatory drugs (NSAIDs).
The aim of this study was to determine if
Helicobacter pylori colonisation altered
eicosanoid synthesis by gastric musoca in
these patients. Sixty five patients with long-
standing NSAID intake and 23 control subjects
underwent endoscopy. In vitro gastric antral
biopsies were stimulated by vortex mixing
and eicosanoid measurements determined
by radioimmunoassay. Helicobacter pylori
colonisation was determined by a CLO test (a
gel based rapid urease test) and histological
assessment. Median prostaglandin E2 synthe-
sis by gastric mucosa was 61-0 (interquartile
range: 19.2-73.1) pg/mg in control subjects
colonised with Helicobacter pylori compared
with 46*5 (23.3-65.5) pg/mg in Helicobacter
pylori negative subjects. This was not signific-
antly different. Treatment with NSAIDs was

associated with a significant difference
(p<0001) in prostaglandin E2 (PGE2) synthe-
sis between those colonised with Helicobacter
pylon (37.5 (22.0-77.3) pg/mg) compared with
patients not infected (12-6 (7-0-19.3) pg/mg).
Values in patients taking NSAIDs who were

colonised were not different from control sub-
jects. Synthesis of PGE2 was strongly associ-
ated with type B (chronic active), but not type
C (chemical) gastritis. Dyspeptic symptoms
were more common in subjects colonised with
Helicobacter pylori (p<0002) and were

associated with higher PGE2 synthesis. In
patients taking NSAIDs Helicobacter pylori
colonisation removes rather then enhances
depression of PGE2 synthesis associated with
NSAIDs and may promote dyspepsia associ-
ated with ulcers and prevent superficial
mucosal injury.
(Gut 1993; 34: 748-75 1)
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Both Helicobacter pylori and non-steroidal anti-
inflammatory drugs (NSAIDs) are well estab-
lished risk factors for gastric and duodenal
ulceration' 2 but interactions between them are

poorly described. It has been reported that
patients taking NSAIDs experience more dys-
pepsia and have more chronic ulcers if they are

colonised by Helicobacter pylori than if they are

not.3-' By contrast there seems to be no increase,
or even a decrease, in less serious gastric mucosal
injury.'

Prostaglandins are well recognised as protect-
ing the gastric mucosa and enhancing the per-

ception of pain. Inhibition of prostaglandin
synthesis by NSAIDs is the major established
mechanism by which NSAIDs render the gastric
mucosa vulnerable to mucosal injury.6 Equally
depression of prostaglandin synthesis, by
diminishing pain perception, could at least in
part account for the high proportion of NSAID
associated ulcers that are silent.7

In theory the increased risk of peptic ulcera-
tion in patients taking NSAIDs who are infected
by Helicobacter pylorn could be explained if
Helicobacter pylori acted to exaggerate the inhibi-
tion of prostaglandin synthesis by NSAIDs.
Conversely, the increased dyspepsia and the
decrease in superficial mucosal injury (if real)
imply an opposite action with Helicobacter pylori
restoring the mucosal prostaglandins to concen-
trations capable ofmediating pain and of protect-
ing the mucosa against injury. Previous data on
the influence ofHelicobacterpylori on synthesis of
eicosanoids have been inconclusive. Two studies
have found increased (but not significant) gastric
prostaglandin E2 (PGE2) synthesis in the
presence ofHelicobacterpylon colonisation8 9; the
rise in PGE2 synthesis was strongly associated
with the intensity of inflammatory cell infiltrate.
By contrast a third smaller study claimed depres-
sed PGE2 synthesis, but surprisingly found no
relation between production of PGE2 and poly-
morphonuclear cell infiltrate.10
The aim of this study was therefore to investi-

gate the relation between Helicobacter pylori
colonisation, symptoms, mucosal damage, and
synthesis of eicosanoid by gastric mucosa, as
detected by PGE2 and thromboxane B2 (TXB2)
concentrations, in patients taking NSAIDs com-
pared with control subjects.

Patients and methods
Sixty five patients with rheumatoid arthritis (n=
57) or osteoarthritis (n=7) and taking NSAIDs
for a period of greater than three months (mean
4*5 (SD 3-1) years) were recruited from a
rheumatology clinic to undergo a screening
upper gastrointestinal endoscopy before entry
into a therapeutic trial that had been approved by
the hospital ethics committee. Patients who had
undergone previous gastric surgery, or were
taking cytotoxic drugs or prednisolone at a dose
greater than 5 mg each day were excluded.
Patients taking second line antiarthritic treat-
ment were included in the study. Patients taking
H2 antagonists stopped the medication at least
one week before endoscopy. No patients had
taken antibiotics for at least one month before
endoscopy. Informed consent was obtained and
patients were questioned as to whether they had
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experienced any upper abdominal pain or heart-
burn in the two weeks before endoscopy. At
endoscopy a visual assessment of injury was
made. Nine gastric antral biopsies were taken 3
to 4 cm from the pyloric ring. One sample was
placed in a CLO test (a gel based rapid urease
test) for assessment of Helicobacter pylori state (a
positive result denoted by a colour change at four
hours). Two samples were placed in formalin
and subsequently stained for histological assess-
ment. Paraffin sections were cut and stained with
both haematoxylin and eosin and giemsa for
evidence of gastritis and Helicobacter pylori
organisms. Gastritis was defined according to the
system proposed by Wyatt and Dixon." Histo-
pathology assessments were made without
knowledge of the endoscopic and biochemical
findings.
The remaining biopsies were divided into

pairs and washed in 1 ml of Tris saline buffer.
Each pair was then vortex mixed for six seconds
and centrifuged for 10 seconds. The supernatant
was stored and the procedure repeated. A further
300 >1 of Tris saline was added. Eicosanoid
synthesis was stimulated by vortex mixing for
a further minute. After centrifuging for 10
seconds the supernatant was removed and stored
at - 70°C until assayed. Concentrations of PGE2
and TXB2 were measured by radioimmunoassay
and the results expressed as pg/mg/wet weight of
gastric biopsy. Chemicals for radioimmunoassay
were obtained from Amersham International
except PGE2 antisera, which was from Sigma
Chemicals Limited and TXB2 which was
donated by Dr Lawrence Levine. Sensitivities
and cross reactivities of all three assays have been
previously described. 2 13

STATISTICAL ANALYSIS
The influence of age, sex, smoking category,
use of prednisolone or second line treatment,
Helicobacter pylori colonisation and use of
NSAIDs on each of the dependent variables was
analysed by stepwise multivariate regression
analysis with the SPSS (statistical package for
social sciences) programme. The Mann-Whitney
U test was then used for pairwise comparisons.
The X2 test was used to determine significant
differences in gastroduodenal injury and
symptoms between Helicobacter pylori positive
and negative subjects. Results are expressed as
medians (interquartile ranges).

Results

PATIENTS
Of the 65 patients taking NSAIDs, 25 (38%)
were colonised with Helicobacter pyloni. Twelve
(52%) of the 23 control subjects were colonised
with the organism. In the users of NSAIDs
gastroduodenal ulceration occurred in six (24%)
of those colonised compared with three (8%) of
those who were Helicobacter pylori negative
whereas erosions occurred in eight (32%) who
were Helicobacter pylori positive and in nine
(23%) of those Helicobacter pylori negative. The
number oferosive lesions, as classified by ulcera-
tion or non-haemorrhagic erosions, was higher in

Patient characteristics and Helicobacter pylori colonisation
ofpatients on NSAIDs treatment and conrols

NSAIDs Controls
(n=65) (n=23)

Male:female 27:38 11:12
Mean (SEM) age (yr) 580 (1 3) 58-9 (2 4)
Smokers (%) 16 (25) 8 (30)
Mean (SD) duration ofNSAID treatment 4 5 (3-1) -
Helicobacter pylori colonisation (%) 25 (38) 12 (52)
Endoscopic injury:

Ulcers 9 5
Erosions 17 5
Haemorrhages 16 0
Normal 23 13

the patients colonised with Helicobacter pylon
(p<01). Haemorrhagic lesions also occurred
more frequently in subjects infected with the
organism (36% v 13%; p<0-01) (Table).

Symptoms
Twenty four (37%) of the patients taking
NSAIDs had symptoms attributable to the
upper gastrointestinal tract in the two weeks
before endoscopy. Of these, 45% had com-
plained of upper abdominal pain and heartburn,
36% of upper abdominal pain only, 18% of
heartburn only. There was a significant differ-
ence in symptoms according to whether the
subject was colonised with Helicobacter pylori or
not. Sixteen (66%) of the symptomatic patients
taking NSAIDs were colonised with Helicobacter
pylori compared with nine (22%) of the patients
with no symptoms (p<0002).

Gastritis
Twenty (31%) patients taking NSAIDs had a
histologically normal gastric antral mucosa.
Twenty (31%) patients had a type C (chemical)
gastritis and the remaining 25 (38%) had a type B
(chronic active) gastritis. Helicobacter pylori
organisms were identified in all but two patients
with type B gastritis and in two patients with
type C gastritis. In the 12 control subjects
with type B (chronic active) gastritis all were
Helicobacter pylori positive whereas the antral
mucosa of those not infected was histologically
normal. The table gives other patient character-
istics.

PROSTAGLANDIN E2
The use of NSAIDs and colonisation by
Helicobacter pylori were the only independent
variables that influenced PGE2 concentrations.
Synthesis of PGE2 in control subjects colonised
with Helicobacter pyloni was 61-0 (19-2-73d1)
pg/mg (n=12), not significantly different from
46 5 (23-3-655) pg/mg (n=11) in subjects not
colonised. In patients taking NSAIDs who were
not colonised with Helicobacter pylori median
synthesis of PGE2 by gastric mucosa was 12-6
(7-0-19-3) pg/mg (n=40) (p<0-001 v controls).
In patients taking NSAIDs who were colonised
with Helicobacter pylori synthesis of PGE2 was
37.5 (22-0-77-3) pg/mg (n=25), significantly
higher than in patients taking NSAIDs who were
not colonised (p<0O001) but not significantly
different from values seen in comparable con-
trols (p=0 52) (Figure).
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Smoking
p < 0-001 Although PGE2 synthesis was lower in patients
-' - taking NSAIDs who smoked compared with

p < 0 001 non-smokers this did not reach significance (8-5
-I (2 4-24 9) v 18-1 (9 8-46 5) pg/mg (p=0 076)).
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Controls

Influence ofHelicobacter pylori colonisation
mucosal prostaglandin E2 (PGE2) synthesis i
and non-users. Medians denoted by bar lines.

Gastritis
Synthesis of PGE2 was also determ
jects according to the histological
antral biopsies. All control subjects
(chronic active) gastritis were Helic
positive with median PGE2 61-0
pg/mg. The antral mucosa of those
was histologically normal with n
(23-3-65-5) pg/mg. In patients taki
those with type B (chronic acti
synthesised 43-4 (15-6-803) pg/m
This was significantly higher than
11-4 (7-8-15-4) pg/mg in patients
mucosa (p<0-001) and the m
(5 9-25 0) pg/mg in patients w
(chemical) gastritis (p=0012) and
antly different from the value from
taking NSAIDs who had gastritis.

Mucosal injury
Median synthesis of PGE2 in pat
NSAIDs with erosive lesions was 15
pg/mg compared with 16-2 (7 50-38
patients with haemorrhagic lesior
scopically normal mucosa. In patier
colonised with Helicobacter pylori m
concentrations were lower in su
erosive lesions compared with
haemorrhagic lesions (30-8 (6-2-63
45 8 (22 5-80-1) pg/mg).

Symptoms
In patients taking NSAIDs wit}
attributable to the upper gastroini
PGE2 synthesis was 26-6 (8 5-6
Although this was higher than 13-
pg/mg in subjects without sympto
reach statistical significant (p=0 11

THROMBOXANE B2
Median gastric mucosal TBX2 synthesis was 27 7
(13-0-53-7) pg/mg in patients taking NSAIDs
compared with 39-8 (10-2-54-2) pg/mg in con-
trol subjects. This difference was not significant.
Colonisation with Helicobacter pylori did not
significantly affect TXB2 synthesis in NSAID
users. Those colonised with the organism pro-
duced 48-9 (15-4-59-0) pg/mg compared wth
18-3 (12-2-33-2) pg/mg in those not colonised

* (p=0 08). In control subjects not taking
NSAIDs synthesis of TXB2 was not influenced
by Helicobacter pylori (42 2 (13-5-61 5) pg/mg v

A 30 9 (6 9-45 6) pg/mg respectively).

i

t Discussion
HP+ HP- The results ofthis study suggest that Helicobacter
NSAIDs pylon removes rather than enhances the decrease

(HP) on gastric in gastric mucosal PGE2 associated with
n NSAID users NSAIDs. Age, sex, and use of prednisolone or

second line treatment did not seem to influence
PGE2 synthesis. Smoking has previously been
reported to inhibit synthesis of PGE2 by gastric

dned in sub- mucosa.' '6 We also found lower concentrations
state of the in smokers although this did not reach signific-
with type B ance. The increase in PGE2 associated with
obacter pylori Helicobacter pylori seems likely to be a conse-

(19-2-73-1) quence of the associated inflammatory cell infil-
not infected trate as it was seen in patients with type B
nedian 46-5 (chronic active) but not with type C (chemical)
ing NSAIDs gastritis, which is characterised by a paucity of
ye) gastritis inflammatory cells.'" Helicobacter pylori also
ig of PGE2. tended to increase thromboxane B2 synthesis
the median although this was not statistically significant.
with normal There is conflicting evidence concerning PGE2
ledian 13l1 concentrations in both peptic ulcer disease and
,ith type C mucosal inflammation. Some authors have sug-

not signific- gested that PGE2 synthesis is increased in
patients not patients with gastric ulcers,'7 and others have

found no differences'2 or depressed8 19 synthesis,
although the last may reflect occult aspirin or

NSAID consumption. Similarly, PGE2 synthesis
has been reported to be both reduced and

:ients taking increased in patients with superficial gastritis.'2 18
*4 (64-403) Acute mucosal injury does not seem to be
g 4) pg/mg in associated with stimulation of PGE2 synthesis.20
ns or endo- In vitro experiments suggest that Helicobacter
its who were pyloni may even intensify the inhibition of PGE2
ucosal PGE2 synthesis associated with administration of
ibjects with indomethacin.2' Our data support the trends,
those with however, reported in smaller studies by Taha

3 8) pg/mg v et al8 and Avunduk et al9 that Helicobacter pylorn
seems to increase PGE2 concentrations in the
presence ofNSAIDs.

Jones et al found that, in NSAID users,
colonisation by Helicobacter pylori determined

h symptoms serologically was associated with significantly
testinal tract more dyspeptic symptoms and NSAID intoler-
8 8) pg/mg. ance.3 Similarly our study found a strong associa-
*8 (7 7-303) tion between dyspepsia and colonisation by
ims, this did Helicobacter pylorn in patients taking NSAIDs.

The enhanced synthesis ofPGE2 seen in patients
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taking NSAIDs and infected with Helicobacter
pylon might mediate the increased dyspepsia that
characterises these patients. In support of this we
also found that PGE2 synthesis was increased in
patients with dyspepsia compared with patients
without symptoms although this did not reach
statistical significance. Epidemiological evidence
suggests that complications associated with
NSAIDs are characterised by a paucity of pre-
monitory symptoms. As many as 70% of patients
presenting with ulceration may have no symp-
toms.722 23 It is possible that patients colonised
with the organism selectively stop their NSAID
treatment because of dyspeptic symptoms.

Recent evidence suggests that Helicobacter
pyloni and ingestion of NSAIDs may interact
to influence and enhance the susceptibility to
gastroduodenal ulceration. Martin et al found
that among Helicobacter pyloni positive patients
ingestion of NSAIDs significantly increased the
risk of gastric ulceration.5 Others have suggested
a similar interaction.34 Our data suggest that it is
unlikely that the mechanism of this apparent
synergy is enhanced depression of prostaglandin
synthesis. It seems more likely that prosta-
glandin independent actions such as increased
gastrin or acid production, or local production of
toxins against epithelial cells account for this
amplified impairment in mucosal defence.2425

Endoscopically ingestion ofNSAIDs is associ-
ated with a high prevalence of superficial
mucosal injury. Graham et al have reported that
in patients taking NSAIDs the associated
mucosal injury of erosions and intramucosal
haemorrhages is more frequent in those patients
not colonised with He.licobacter pylor-i.4 In theory
the increased prostaglandin synthesis seen with
Helicobacter pylori might explain such a reduc-
tion in minor mucosal injury. A reduction in
haemorrhagic lesions and increased prosta-
glandin synthesis in association with Helicobacter
pylori and gastritis would be compatible with
data showing that prostaglandins can exert pro-
tective properties at a vascular level. In our
study, however, although there was a trend to
higher prostaglandin concentrations in Helico-
bacter pylori positive patients with lower levels of
mucosal injury this was weak. Moreover, we
failed to find that Helicobacter pylori is associated
with reduced acute mucosal injury and the
relevance of haemorrhagic lesions in patients
taking NSAIDs to the development of important
clinical lesions has recently been questioned.26

In conclusion, we investigated the influence of
Helicobacter pylori colonisation on gastric
mucosal eicosanoid synthesis in patients taking
NSAIDs. We found no evidence that Helico-
bacter pylori potentiated the detrimental effects
of NSAIDs on mucosal defence mediated by
eicosanoids. In fact, Helicobacter pylori seemed to
stimulate synthesis of PGE2 by promoting
mucosal inflammatory cell infiltration. The
effect on prostaglandin production might
account for the increase in dyspepsia associated
with NSAIDs in patients colonised with Helico-
bacter pyloni and could also protect the mucosa
from superficial injury induced by NSAIDs.

This work was previously presented at the British Society of
Gastroenterology Autumn Meeting 1991.
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