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Do non-steroidal anti-inflammatory drugs or smoking
predispose to Helicobacter pylori infection?
D.G. Maxton, E.D. Srivastava, P.J. Whorwell and D.M. Jones

Departments ofMedicine and Microbiology, University Hospital ofSouth Manchester, West Didsbury,
Manchester M20 8LR, UK.

Summary: Susceptibility to Helicobacter pylori infection is a poorly understood phenomenon. This
study was undertaken to establish whether either smoking or chronic non-steroidal anti-inflammatory drug
(NSAID) consumption might in some way predispose to H. pylori infection and hence lead to peptic
ulceration. Serological evidence of H. pylori infection was assessed in 100 consecutive subjects receiving
NSAIDs without any evidence of gastrointestinal upset and 100 matched controls. All subjects had a full
assessment of their smoking habits. Sixty-three per cent of patients taking NSAIDs compared to 51% of
controls had evidence of H. pylori infection (NS). Smoking habit also had no effect on H. pylori
colonization. The ulcerogenic potential of NSAIDs and smoking does not appear to be mediated via a
predisposition to H. pylori infection.

Introduction

There is considerable interest in the role of
Helicobacter pylori infection (H. pylori, formerly
Campylobacter pylori) in the induction of upper
gastrointestinal inflammation and peptic ulcera-
tion.'-7 However, the reason why colonization with
this organism occurs in some people and not others
has received relatively little attention.
The well documented association of non-

steroidal anti-inflammatory drug (NSAID)
therapy with gastritis and peptic ulceration is
generally assumed to be a consequence of inter-
ference with prostaglandin metabolism.8-" With
regard to smoking, a variety of mechanisms have
been advanced to explain why this habit may
predispose to gastric and duodenal ulceration.'2-'4
However, the possibility that NSAIDs or smoking
might in some way facilitate H. pylori colonization
has not been previously investigated.

It was the purpose of this study to establish
whether regular NSAID consumption or smoking
are associated with serological evidence ofH. pylori
infection thereby explaining the link between these
factors and upper gastrointestinal pathology.

Subjects and methods

Subjects
One hundred consecutive patients receiving
NSAIDs attending orthopaedic and fracture clinics

without any symptoms or history of upper gastro-
intestinal disease were studied. All patients had to
have been on NSAIDs for at least 3 months and
patients with inflammatory arthritis were excluded.
There were 62 women and 38 men in the study
group. Age ranged from 18-86 years with a mean
of 61.3 years. Thirty-two were cigarette smokers
and 68 non-smokers. One hundred control subjects
matched for age, sex and also smoking habits
attending the same clinic were also studied. None
of the control group had a history ofNSAID usage
or upper gastrointestinal symptoms.

Laboratory methods

Sera were tested for IgG antibodies to H. pylori by
ELISA using a multistrain pool of whole organ-
isms.15 This has been shown to correlate very highly
with evidence of H. pylori infection obtained by
histological specimens. 1516
McNemar's test was used to compare propor-

tions from matched data and the chi-square test
used to compare independent proportions. T-tests
were carried out for comparison ofmeans, together
with logarithmic transformation where appro-
priate.

Results

Overall, 114 of the 200 people tested were
serologically positive for H. pylori. The study
confirmed previous observations of increasing col-
onization ofH. pylori with increasing age. Thus the
mean age of H. pylori positive patients was 63.5
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years against 58.2 years for those with no evidence
of infection (P = 0.005).

Sixty-three per cent of NSAID users were
positive for antibody to H. pyloricompared to 51%
of controls (Table I). This difference is not
significant. Further, there was no correlation
between antibody status and length of time on
NSAIDs. The mean length of time patients had
received NSAID was 18.2 months for H. pylori
positive subjects compared with 15.5 months for H.
pylori negative (P = 0.43, not significant).

Analysis of the data for an independent effect of
either smoking habit or sex was negative. Thus
similar numbers of smokers (56%) and non-
smokers (57%) were H. pylori positive and there
was also no difference between the proportion of
men (60%) and women (55%) with serological
evidence of infection.

Discussion

The results of this study suggest that neither
smoking nor the consumption of NSAIDs predis-
poses to infection with H. pylori. In addition, the

two factors in conjunction have no effect and the
length of time NSAIDs are taken for is not
relevant.
An important feature of this study was that only

patients and controls without any gastrointestinal
symptoms were investigated. This was done
deliberately to exclude, as far as possible, patients
who might be colonized with H. pylori for other
reasons and raise problems of cause and effect.
Thus the study is more likely to reflect the true and
independent effect of smoking and NSAID con-
sumption on H. pylori colonization.
The inclusion of some patients with silent upper

gastrointestinal pathology cannot be avoided but it
was not felt ethically justified to perform endo-
scopies particularly on symptomless control sub-
jects.

The reason why some individuals become col-
onized by H. pylori remains unknown. This import-
ant aspect in the understanding of the role of this
organism in the pathogenesis of peptic ulceration
requires further investigation. However, it is clear
that smoking and NSAID consumption do not
influence this phenomenon.

Table I Percentage of subjects positive for H. pylori
% subjects H. pylori-positive % Difference (95% CI)
NSAID users Controls
(n = 100) (n = 100)

63 51 12% (-2% to 26%)
(X2 = 2.63, P = 0.105, NS)
Smokers Non-smokers
(n = 64) (n = 136)

56 57 - 1% (-16% to 14%)
(X2 = 0.02, P = 0.88, NS)
Male Female
(n = 76) (n = 124)

60 55 5% (-9% to 19%)
(X2 = 0.62, P = 0.43, NS)
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