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Role of Helicobacter pylori in the
genesis of gastric ulcerations among
smokers and nonsmokers

M.A. El-Barrawy,’ M.I. Morad ' and M. Gaber?
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ABSTRACT Helicobacter pyloriinfection was investigated by three different methods (serological-
ly, microbiologically and biochemically) in 210 male patients aged 20—40 years. Gastric ulcers
were diagnosed in 126 patlents In which H. pyfori infection showed a significant association (2=
162.8). Smokers had a higher rate of infection than nonsmokers, both among patients with gastric
ulcers (99% compared to 79%) and without. The risk of H. pylori infection was computed for
different categories of smoker. Heavy cigarette smokers were found to have the highest risk,
followed by moderate to mild cigarette smokers and communal shisha smokers; neither private
shisha nor cigar/pipe smokers showed any significant risk.

Rdle d’Helicobacter pylori dans la genése des ulcérations gastriques chez les fumeurs et
les non-fumeurs.

RESUME Linfection par Helicobacter pylori a tait I'cbjet d’investigations & l'aide de trois méth-
odes différentes (sérologique, microbiclogique et biochimique) chez 210 patients de sexe mas-
culin 4gés de 20 & 40 ans. Des ulcdres gastriques ont été diagnostiqués chez 126 patients pour
lesquels une association significative avec l'infection par H. pylori a été établie (x2=162,8). Le
laux d'infection des fumeurs était supérieur & celui des non-fumeurs parmi les patients souffrant
ou non d'ulcéres gastriques (99% contre 79%). Le risque d'infection par H. pylori a été calculé
chez ditférentes catégories de fumeurs. On a constaté que le risque le plus élevé se trouvait
chez les gros fumeurs de cigarctics suivis par ceux qui fument modérément ou peu et les
personnes qui fument en commun le narguilé dans les cafés et lieux publics; il ny avait pas de
risque important pour les personnes qui furnent seules le narguilé a Ja maison ni pour celles qui
fument le cigare ou la pipe.
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Introduction

The genesis of gastric ulcers has been ex-
plained by different hypotheses and factors,
e.g. smoking, alcoholism, emotional stress.
However, the presence of the bacillus Heli-
cobacter pylori, which can be obtained by
biopsy from the human antral mucosa,
seems to confirm the supposition that an
infectious coparticipation exists in the gen-
esis of inflammatory lesions of the gastric
and duodenal mucosa. H. pylori is also
thought to be involved in causing metapla-
sia, which might progress to gastric cancer
[/ 4]. Recently, treatments for gastric ul-
ceration have been reviewed. New treat-
ments designed to attack this pathogen
have been recommended in order to
achieve better cure rates and lower recur-
rence rates [5-7].

H. pylori, formerly known as Campylo-
bacter pylori, are Gram-negative microaero-
philic spiral bacteria that have been identified
by culture only in the past decade {81

Different laboratory methods for diag-
nosis have been proposed to detect H. py-
lori infection and its disease association,
The direct and indirect techniques available
vary in their degree of efficiency, invasive-
ness and convenience. They include histo-
logical examination, culture, biochemical
assay based on the characteristic metabolic
activities of the organism and serological
evidence of immune response {9,70].

This work aimed at studying any possi-
ble synergism between different kinds of
smoking and H. pylori infection and asso-
ciation with the development of gastric ul-
ceration,

Patients and methods

Two hundred and ten patients who needed
gastroscopy (with other relevant investiga-
tions} were included in the study. Of those,

49 were nonsmokers, while the rest

(n = 161) were smokers, categorized as fol-

lows:

+  Smoker A: heavy to moderate cigarette
smoker (> 20 cigarettes/day) (n = 79);

* Smoker B: moderate w mild cigaretie
smoker (£ 20 cigarettes/day) (n = 61);

«  Smoker C: communal shisha (hookah)
smoker' (n = 14);

+ Smoker D: private shisha smoker®
(n=3);

» Smoker E: cigar/pipe smoker (n = 4).
All patients were males between 20 and

40 years of age.
The patients were tested for the pres-

ence of H. pylori infection by three differ-
ent methods.

Serologically. This was done using a newly
introduced test, based on indirect solid-
phase immunoassay technology (BioSign
H. pylori WB-PBM, New Jersey, USA). In
the test procedure, 25 ml of whole blood or
10 ml of serum is spotted in the sample
well. If any anti-H. pyleri antibody is
present in the sample, it will be captured by
the H. pylori antigen band impregnated in
the test membrane. The specimen followed
by the developer solution moves by capil-
lary action to the antigen band, the solution
mobilizes the dye conjugated to anti~hu-
man Ig antibodies. Visualization of the an-
tigen band in the test window occurs only
when the antibody-dye conjugate binds to
the anti—H. pylori antibodies (IgA/IgG/
IgM) which have been bound to H. pylori
antigen.

Microscopically (Gram stain). Tissue sam-
ple from the prepyloric antrum taken dur-

Shisha used communally in coffee shops and other
public places.
? Shisha used at home by one persun.
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ing gastroscopy was smeared using a sterile
loop by rubbing it forcefully over a sterile
glass microscopic stide (touch technique)
[11]. All slides were labelled, air dried, heat
fixed and Gram stained using dilute carbol
fuchsin (0.3%) as a counter stain. A Gram-
negative either spiral or curved bacillus or
the classic gull-wing appearance was inter-
preted as H. pylori [12].

Biochemically {urease). This was done us-
ing the Jatrox-H.p test from Rohm Pharma
GmbH, Weiterstadt, Germany {/3]. The
principle of this test is that the urea present
in the test medium is split by the urease
present in the A. pylori. The rise in the pH
value associated with the splitting of the
urea causes a colour change in the indicator
(phenol red), which is also present in the
test medium, from yellow to pink/red, The
same biopsy specimen which was used for
the Gram stain touch preparation was intro-
duced into the test medium (one tablet of
urea 97.720% and phenol red 0.017% dis-
solved in 0.5 ml distilled water). Reaction
was observed within 30 minutes. If the test
result was negative (no colour change), fur-
ther checks were made after 3 hours and 24
hours (for low levels of H. pylori); any co-
lour changes after that were not considered.

Results

In this study, only those patients who
showed positive results for all tests applied
(serology, Gram stain and urease) were
considered positive for H. pylori infection
and were included in the statistical analy-
sis.

H. pylori infection was detected by all
three tests in 128 out of the total of 210 cas-
es examined (61%).The rate was higher if
each test was taken individually (78% with
serology, 62% with Gram stain and 66%

with urease test). Infection prevailed most-
ly (70%) in smokers (113 out of 161). Ac-
cording to odds ratio, the risk of infection
was 5.3 times higher for smokers than non-
smokers, which was significant (Table 1).
The risk of infection among private shisha
or cigar/pipe smokers was statistically not
significant (1.1 and 0.8 respectively);
heavy cigarette smokers showed the high-
est significant risk (8.2) followed by mod-
erate to mild cigarette smokers and
communal shicha smokers (4.3 and 4.1 re-
spectively).

Gastroscopy confirmed the presence of
gastric ulcerations in 126 patients (60%),
while it was negative for the other 84 pa-
tients. H. pylori infection was found in
96% of patients with gastric ulcers, where-
as it was found in only 8% of patients with-
out ulceration, making infection with
ulceration statistically significant (¥2? =
162.8} (Table 2).

It was also noticed that smokers were
statistically more infected with H. pylori
(99%) than nonsmokers (79%) in patients
with gastric ulcers (Table 3).

Discussion

In this study, H. pylori infection was diag-
nosed by the three tests applied in 61% of
210 patients subjected to upper gastrointes-
tinal endoscopic examination. This rate is
similar to those reported by other investiga-
tors such as Buck et al. [74] in United
States of America, who detected the organ-
ism in 69% of 39 patients with gastritis.
Higher rates of infection were reported in
other studies, e.g. 77% in the Netherlands
by Rauws et al. [15] and 79.4% in Kuwait
by Britt et al [/6). However, these higher
rates could be reached or even exceeded
when we compare infection rates of smok-
ers (up to 78% as shown in Table 1) or pa-
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Table 1 Positive test(s) for H. pylori infection among different smokers and nonsmokers

Group of Serology Gram stain Urease  Positive for Risk ratio
patients* all tests
No. % No. % No. % No. % OR 95%Ci

Smoker A 72 o 63 80 €5 B2 62 78 8.2 3.4-20.3
(n = 79) significant

Smoker B 54 89 40 66 42 69 40 66 43 18105
(n = 61) significant

Smoker C 12 86 9 64 10 71 g 64 41 1011724
{n = 14) significant

Smoker D 2 67 1 33 1033 133 1.1 0.04-18.11
{n = 3) not significant

Smoker E 2 50 1 25 1 25 1 25 0.8 0.03-9.45
{n = 4) not significant

Total smokers 142 88 114 7N 119 74 113 70 53 253114
{n = 161) significant

Nonsmokers 22 45 17 35 20 44 i5 3
(n=49)

Total 164 78 131 62 139 66 128 61
(n=210)

*Smoker A: heavy lo moderate cigarette smoker; Smoker B: moderale to mild cigarette smoker;
Smoker C: communal shisha smoker: Smnker D: privata shisha smoker; Smoker E: cigar/pipe smoker
OR = odds ratio; Cl = confidence intarval

Table 2 H. pyloriinfection according to Table 3 H. pylori infection among smokers
presence of gastric uiceration and nonsmokers with gastric ulceration
Infection With ulcer Without ulcer Total Infection Smokers Nonsmokers Total
No. % No. % No. % No. % No. % No. %
Pogitive 121 98 7 8 128 &1 Positive 106 99 15 79 121 96
Negative 5 4 77 92 82 39 Negative 1 1 4 21 5 4
Total 126 100 84 100 210 100 Total 107 100 19 100 126 100
y?= 162.8; P < 0.05 (significant) Two-taited Fisher exact P = 0.00005 {significant)
tients with confirmed gastric ulcers (96% Generally, smokers were found to have

as shown in Table 2). Increased infection  a statistically significant higher risk (risk
has been obscrved with age [/7,/8] but the  ratio = 5.3} of H. pylori infection than non
ages of our patients ranged only between  smokers (Table 1). This finding is in agree-
20 and 40 years, which might explain our  ment with Martin et al. [/9], who reported
relatively low infection rate. there was a relationship between H. pylori
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infection and smoking, but not with Cho-
dos et al. [20], who reported no significant
relationship.

Cigarette smoking was found to have
the highest statistically significant correla-
tion with H. pylori infection. This was
more pronounced with heavy to moderate
than moderate to mild cigarette smoking. A
significant correlation was also found with
communal shisha smoking, while no sig-
nificant risk of H. pylori infection was
found in either private shisha or cigar/pipe
smokers (Table 1). These results could be
interpreted in different ways. Smoking has
a destructive effect on the immunity of gas-
tric mucosa and lining layers and hence in-
creases its susceptibility to infection by H.
pylori. Communal shisha smoking might
carry the risk of passing the infection from

a diseased person to an uninfected one, as
oral-to-oral infection has been documented
by many authors {2/.22]; on the other hand,
this risk would be virtually absent in pri-
vate shisha smoking. The insignificant cor-
relation between H. pvlori infection and
cigar/pipe smoking might be explained by
the two following observations: the low
frequency of smoking in this group and the
relatively higher socioeconomic standard
observed in this group of smokers. The lat-
ter observation is consistent with other
studies [232,24], which demonstrated that
patients of a high socioeconomic standard
suffering from upper gastrointestinal symp-
toms had significantly lower rates of infec-
tion. This emphasizes the importance of
socioeconomic standard as a risk factor in
H. pylori infection,
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