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Cigarette smoking and Helicobacterpylori infection

Malcolm C. Bateson

General Hospital, Bishop Auckland, County Durham DLJ4 6AD, UK

Summary: The direct urease test was used in 462 patients with normal upper digestive tracts, 108 with
duodenal ulcers and 43 with gastric ulcers who attended for upper digestive endoscopy in a prospective
study. There was a strong association between Helicobacterpylori infection and current cigarette smoking
in patients with normal endoscopy (49.6% vs 35.5%, P < 0.01). The associations of peptic ulcer both with
H. pylon infection and cigarette smoking were also confirmed.
The excess of peptic ulcer disease in cigarette smokers may be explained by their increased

susceptibility to H. pylon infection.

Introduction

Cigarette smoking is an important factor in peptic
ulcer disease and dyspeptic symptoms. Since the
use of tobacco impairs the immune system,'4 it was
speculated that current cigarette smokers are predis-
posed to Helicobacter pylori infection. This was
examined in a prospective study of patients attend-
ing for endoscopy using urease testing. It is known
that the link between peptic ulcer and smoking
cannot be explained by changes in acid output.5
The description of the presence of the spiral

bacterium H. pylori in the stomach as a regular
associate of histological antral gastritis and peptic
ulcers led to new ideas about the nature of these
problems and their management.6-8

Control of H. pylori by the use ofbismuth salts is
linked with a lower rate of ulcer relapse after
healing than is seen with the acid-lowering drugs.
However, mere reduction in the number of organ-
isms or conversion to dormant coccoid forms is not
the prime objective of therapy, which is complete
elimination of H. pylori. This should theoretically
be possible with combined treatment including
antibiotics and bismuth preparations. Such
regimes have been promoted as a specific radical
cure for benign peptic ulcer disease.9"0
The present studies were designed to obtain more

information about the prevalence of infection and
its relation to cigarette smoking.

Methods

Patients studied were those attending for upper
digestive endoscopy on the routine and emergency

lists held by a gastroenterologist in a district
general hospital serving a population of 153,000.
Indications were varied including dyspepsia, heart-
burn, gastrointestinal bleeding, anaemia and
biopsy of the small bowel. The local policy is as far
as possible to avoid diagnostic endoscopy during
or in the 2 months after a course of ulcer-healing
therapy. None of the patients had ever received
omeprazole or a prescription for bismuth salts. One
patient in the validation study with active chronic
duodenal ulcer was receiving ranitidine 300 mg
twice daily. No other patient had received ulcer-
healing therapy with H2-receptor antagonists or
other specific agents, nor antibiotics, for at least 8
weeks prior to attendance. The studies were de-
signed prospectively and the only eligible patients
who were not included were those few on anti-
coagulants or with clotting disorders, where biopsy
would have been potentially hazardous. All
patients were Caucasian of British origin.

Validation study

Ninety-eight consecutive patients were studied.
Four other patients in the same period had to be
excluded because they had had a partial gastrec-
tomy. Diagnostic endoscopy was performed by a
single operator and macroscopic findings noted.
The largest available biopsy forceps were used to
take three adjacent but not overlapping biopsies
from the gastric antrum 20 mm from the pyloric
rim.
1. One biopsy sample was immersed in brain-

heart infusion broth and transported
immediately to the microbiology department
for culture and smear for microscopy using
Gram stain. All inoculations were performed
within an hour of biopsy. Specimens were
incubated for 5 days at 370C in 10% CO2
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on Brucella medium with 8% lysed horse blood,
and with vancomycin, colistin, amphotericin
and trimethoprim added. Plates were examined
for small translucent colonies. Confirmation of
positive H. pylori culture was made by Gram
stain ofthese colonies. Each culture preparation
was accompanied by a control incubation of H.
pylori."1

2. The second biopsy was immediately embedded
in urea gel with phenol red indicator (CLO test)
and kept at room temperature. The slide was
read at 20 minutes, 3 hours and 16 hours. A
positive result was a completely magenta urea
gel cell, and a negative result was unchanged
persistence of the initial yellow colour. All slides
were read by the same investigator.

3. The third biopsy was placed in formol saline
and sent for routine paraffin section using
haemotoxylin and eosin staining. These were
read by either of two consultant pathologists.
The sections were separately stained with the
full Giemsa technique prior to microscopy for
H. pylori." "1,2

Smoking andpeptic ulcer

In a prospective study, consecutive endoscopy
patients who had had either completely normal
appearances or only a duodenal or gastric ulcer had
a gastric antral biopsy embedded into a CLO test
slide and interpreted as described above. Each
patient was questioned about smoking habits at the
time of endoscopy. They were classified as either
current cigarette smokers, or as non-smokers if
they had never used tobacco. Ex-smokers who had
given up cigarettes at least a year before were
classified with the non-smokers. Patients who
smoked pipes or cigars were excluded from the
study unless they were also current cigarette
smokers.

Results were analysed by age, sex, smoking habit
and endoscopic diagnosis. Where appropriate,
statistical significance was examined by a x2 test.

Results

Validation study

In nine out of the 98 patients control organisms did
not grow on culture, so results could only be
analysed in the other 89. In the 43 culture-positive
cases, 42 were also positive for CLO test (98%); 34
and 36, respectively, were positive on microscopy
using Gram or Giemsa stains; and 28 had definite
antral gastritis on histology. In the 46 culture-
negative cases, 41 were also negative for CLO test
(89%); 38 and 37 were negative on microscopy
using Gram or Giemsa stains; and 27 had com-

pletely normal histology, but another 11 had
equivocal changes not diagnostic of chronic gast-
ritis.
CLO test was at least as good as microscopy in

detecting culture-positive and culture-negative
cases, and correlated better with histological gas-
tritis than any other test.

H. pylori; smoking andpeptic ulcer

Of the positive CLO test results indicating
Helicobacterpyloriinfection, 88.5% were identified
correctly by 20 minutes, 6.6% only changed by 3
hours, and 4.9% were only apparent after 16 hours.
There was no detectable clinical difference between
patients with early or later positive urease tests.

For patients with normal endoscopy the overall
average ages were similar for those with positive
(52.2 years, 95% confidence interval 49.2-55.1
years), and negative results (50.3 years, CI
47.4- 53.2), though the rate of infection was rather
higher in ages 50-69 years than either younger or
older patients (Table I). There was no sex
difference, with 39.3% men and 40.6% women
having positive results.
Smokers were younger, with a mean age of 46.3

years (CI 43.4-48.3) compared with 53.2 years (CI
50.8-56.6) for non-smokers or ex-smokers. This
might have been expected to produce a slightly
lower infection rate in smokers. On the contrary the
striking new finding was a higher proportion of H.
pylori infection in current cigarette smokers (73/
147, 49.6%) compared with non-smokers plus
ex-smokers (112/315, 35.5%, P<0.01). Similar
differences were seen in men and women.
The strong association of H. pylori with peptic

ulcer was confirmed. A total of92 out of 108 (85%)
patients with duodenal ulcers were infected
(P <0.005) and 24 out of 43 (55.8%) of patients
with gastric ulcer (P <0.01) compared with 185
out of 462 (40%) with normal endoscopy. In

Table I Age distribution of H. pylori infection by antral
biopsy/urea gel/indicator test in patients with normal

endoscopy

Proportion Percentage
Age (years) positive positive

14- 19 4/17 23.5
20-29 20/63 31.7
30-39 25/67 37.3
40-49 28/78 35.9
50-59 24/50 48.0
60-69 43/67 64.2
70-79 30/84 35.7
80-92 11/46 30.6

All ages 185/462 40.0
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addition the association of current cigarette smok-
ing with peptic ulcer disease was confirmed. A total
of 56 out of 108 (51.8%) duodenal ulcer patients
smoked (P <0.001) and 21 out of 43 (48.8%)
gastric ulcer patients (P <0.01) compared with
147 out of 462 (31.8%) controls.

Discussion

The use of gastric antral urease testing with a urea
gel/indicator system was shown to be sensitive and
specific for current H. pylori infection.'3",4 Actual
culture of this fastidious organism is difficult
despite great care and prolonged incubation, and a
10% failure rate has been demonstrated by
others. 1

It is agreed in the literature that there is no
overall difference in H. pylori infection rates bet-
ween men and women and this is consistent with
the present study. The prevalence ofinfection in the
community has been generally thought to increase
with age,'16"7 but the number of patients studied
over 60 years has been much smaller than younger
age groups. In Peru with a high carriage rate of H.
pylori by direct testing there is no increase in
infection rates with age in adults.'8 There was also
no age-related increase in positive IgG serology in
Scotland,'9 which has demographic and health
characteristics similar to the north east of England.
The very strong association of H. pylori with

duodenal ulcer and the strong association of H.
pylori with gastric ulcer was confirmed, and is
present after standardization for age in both sexes.
Both types of peptic ulcer were significantly more
frequent in smokers. There was also a strong
correlation between active H. pylori infection itself
and cigarette smoking in the group with normal
endoscopy. This has previously been controver-

sial.20'2' This series was rigorously prospective and
all the endoscopic diagnoses and urease tests were
made by a single observer. The patients with
normal endoscopy were drawn from a stable
community and probably represent the results
which would be found by investigations of the rest
of the population who are asymptomatic. Every
subject was a Caucasian of British origin, which
avoided any bias of racial differences which might
occur in mixed or migrant populations.20

Because of this homogenous study population, a
sharply focused protocol and the elimination of
observer variability, the present series is probably
the best available evidence and establishes a
definite association between current cigarette
smoking and H. pylori infection. This may be
explained by the effect cigarette smoking has on
suppressing immunity. It is of considerable interest
also because H. pylori has been incriminated in the
aetiology ofgastric cancer, which is also commoner
in smokers.22,23
The results support the hypothesis that current

cigarette smokers are predisposed to peptic ulcers
because of increased susceptibility to H. pylori
infection.

The urease urea gel/indicator assay system was CLO test
manufactured by Delta West Limited, 15 Brodie Hall
Drive, Bentley, Western Australia.
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