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ABSTRACT

The present study was designed to determine tloeiasisn of the smoking with H. pylori infectiop bonducting a
meta analysis of literature. A comprehensive intikdeggarch was conducted on following search engiRabmed,
EMBASE, Google Scholar, Medscape, Plosone and Scdphe following terms were used as keywords in
database search: “Helicobacter pylori”, “Smoking™association”, “cohort”, “case control”, “observational”,
“cross sectional” till June 2011. Only reports fillihg the following inclusion criteria were inclwl in the meta-
analysis. In the study conducted by Ahmad et @062the odds ratio was found out to be 1.371(0Z@G1). The z
value and p value were computed to be equal to31ab4 0.295 respectively. In the study conducteBreyner et
al., 2007, the odds ratio was found out to be 1(@3®6-2.164). The z value and p value were comdpotbe equal
to 0.743 and 0.458 respectively. In the study cotetliby Karima et al., 2006, the odds ratio wasnfbout to be
1.5(0.659-3.413). The z value and p value were ctedpto be equal to -0.967 and 0.334 respectivelthe study
conducted by Modena et al., 2007, the odds ratis feand out to be 0.846(0.355-2.015). The z vaheepavalue
were computed to be equal to -0.378 and 0.705 ctisjedy. In the study conducted by Maoyeddi et2002, the
odds ratio was found out to be 10.932(6.508-18.36B¢ z value and p value were computed to be @¢quaD38
and 0.07 respectively. In the study conducted bygdieva et al., 2004, the odds ratio was found twtbe
1.5(0.659-3.413). The z value and p value were ctedpto be equal to -0.378 and 0.705 respectivelthe study
conducted by Pillay et al., 2007, the odds raticseund out to be 6.768(4.398-10.415). The z vahtkp value
were computed to be equal to 8.695 and 0.06 reisiedet In the study conducted by Khan et al., 2a8&, odds
ratio was found out to be 1.236(0.706-2.164). Thealze and p value were computed to be equal td30ahd
0.458 respectively. In the study conducted by Zhetreg., 2009, the odds ratio was found out to 217(0.455-
3.260). The z value and p value were computed &xhbel to -0.391 and 0.696 respectively. Smokirgdmerged
as a major risk factor in modulating the suscetitipiof an individual suffering with ulcers to Hylori infection.
Hence, a cue needs to be taken from the invesiigatnd significant steps taken for its cessatiorhait the
progression of H. pylori infection. Findings frorhia meta-analysis suggest that there is a closaticgiship
between cigarette smoking and H. pylori infection.

Keywords: smoking,H. pylori, meta analysis.
Abbreviations: OR Odds ratio, Cl Confidence interval, H. pylogli¢obacter pylori.
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INTRODUCTION

Helicobaceter pyloris a a panmictic, gram negative, helical bactedech affects more than
half the population of world [1]. It is responsilftar the transformation of an ulcer into MALT
lymphoma [2]. There are various risk factors thialypa pivotal role in the transmission of the
bacteria in the population and enhancing the sty of an individual to the infection [3].
These include smoking and NSAID use [4]. It hasnbewestigated by many authors that
smoking plays an indispensable part in the enhaaceof the risk of an individual to infection
of Helicobacter pylori5,6]. A recent meta analysis has shown the irvemsrelation of alcohol
consumption with H. pylori infection [7]. Smokingaé also been implicated to enhance the
virulent infection in individuals by increasing tlegpression of the virulent genes like cag A, E
and T [4-6].Helicobacter pyloriexists in both asymptomatic subjects and those dstraiing
the clinical symptoms of acid peptic disease. Ithbihe classes of individuals, the risk of
virulent infection is escalated by smoking [5].

The underlying reason has been investigated aedpial of cellular biomarkers in thé pylori
and host gastric and oral cavity have been proweensfich a transformation. However, the
various studies dedicated to derive a relation betw. pylori infection and smoking have been
performed in various countries over a period ofetifB8,9]. It is worth considering that this
relation has not been statistically evaluated aosten.

The objective of the present investigation was liidate the underlying relation between
smoking andH. pylori by applying statistical comparison of the outcoroéghe previously
reported studies.

MATERIAL AND METHODS
Search strategy, selection criteria, and inclusiaieria and data abstraction:

A comprehensive in depth search was conducted #lowiag search engines: Pubmed,
EMBASE, Google Scholar, Medscape, Plosone and Scofhe following terms were used as
keywords in the database searchlelicobacter pylori, “Smoking”, “association”, “cohort”,
“case control”, “observational” and “cross sectidrtdl June 2011. Only reports fulfilling the

following inclusion criteria were included in theeta-analysis (figure 1).

1.The inclusion studies that contained the minimofarmation necessary to estimate the odds
ratio associated with tobacco smoking and a cooredipg measure of uncertainty (ie, 95%

confidence interval [Cl], z value, andvplue of the significance of the estimate).

2.Case-control and cohort studies, published ggnaidiarticles.

3.Articles were reviewed and data extracted andscohecked independently by 3 investigators
(Any disagreement was resolved by common consersosg the 3 reviewers).

Initial screening yielded 1030 articles. They waereened and thereafter 975 studies were
excluded due to non compliance with the inclusidtega. Out of these 75 case control and

cohort studies were identified. Thereafter 64 stsidvere excluded due to insufficient data for

statistical analysis. Finally, 11 studies were celé for Meta analysis [10-18].
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1.Data synthesisand analysis:

Data was analyzed using Comprehensive Meta anableisvare and oddds ratio, 95%

confidence interval, z value and p value were dated for each study. The entire data was
plotted and represented in the form of Forest gégiicting the odds ratio with 95% confidence
interval of odds ratio. Odds ratios (OR) and 95%ficience intervals (95% CI) was calculated
for the association between smoking a&hdoylori infection. ORs and 95% ClIs were calculated
for each individual study. Random-effects modelr@monian-Laird method) was employed to

calculate summary ORs and 95% Cls.

1030 potentiallv relevant and
eligible abstracts identified and
screened for retrieval smdies

575 studies excluded due to
non compliance with the
inclusion criteria

P ——
Initial
screening

75 studies (case control and

cohort) identified for possible
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determination msutiicient data tlor statistica
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Figl. Flow chart depicting the process of selection of studiesfor inclusion in M eta-analysis
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Fig2. A forest plot depicting the meta analysis of the association of smoking with the prevalence of H.
pylori infection. It shows oddsratio, 95% CI (confidenceinterval).

RESULTS

The figure 2 depicts the forest plot representiig ®R and 95% CI. In the study conducted by
Ahmadet al, 2006, the odds ratio was found out to be 1.87160-2.471). The z value and p

value were computed to be equal to 1.048 and Ot@9pectively. In the study conducted by
Brenneret al, 2007, the odds ratio was found out to be 1.28606-2.164). The z value and p

value were computed to be equal to 0.743 and Gddggctively.

In the study conducted by Karined al, 2006, the odds ratio was found out to be 1.65®-.
3.413). The z value and p value were computed tedol to -0.967 and 0.334 respectively. In
the study conducted by Modee& al, 2007, the odds ratio was found out to be 0.81856-
2.015). The z value and p value were computed &qoe@l to -0.378 and 0.705 respectively.

In the study conducted by Maoyedeli al, 2002, the odds ratio was found out to be 10.932
(6.508-18.363). The z value and p value were coetpud be equal to 9.038 and 0.07
respectively.
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In the study conducted by Nurgaliestal, 2004, the odds ratio was found out to be 1.65®-
3.413). The z value and p value were computed tedol to -0.378 and 0.705 respectively. In
the study conducted by Pillagt al., 2007, the odds ratio was found out to be 6.76898-
10.415). The z value and p value were computee teqoial to 8.695 and 0.06 respectively.

In the study conducted by Khaat al, 2007, the odds ratio was found out to be 1.ZB806-
2.164). The z value and p value were computed tedoal to 0.743 and 0.458 respectively. In
the study conducted by Zharg al, 2009, the odds ratio was found out to be 1.Z1456-
3.260). The z value and p value were computed &qoeal to -0.391 and 0.696 respectively.

The combined value of odds ratio and 95% Cl wa®97.8.197-3.977). The? Ivalue was
16.77%. The diamond represents the combined vdlbe. line projecting upwards from 1
depicts the null value (figure 2).

DISCUSSION

Helicobacter pylori(H. pylori) infection is synonymous with a broad spectrum gafitro
duodenal pathologies which span across asymptomasititis to gastric malignancil. pylori

is a gram-negative, panmictic, curved or spidalgdllated bacteria thriving in microaerophillic
conditions that can be existing in the mucusrayethe gastric epithelium, in the oral cavity
and in the gastric pits. It exists in VBNC (vialidat non culturable form) in water and food
articles. It is transmitted via a plethora of fastbke drinking water and food [21, 22].

Helicobacter pyloriprevalence and virulence is influenced by an aofafiactors. These include
contaminated water, smoking, NSAID use, spicy fagtipicity etc. [5-7, 21-23]. These factors
orchestrate the expression of Helicobacter pylovisilent genes and in turn modulate its
pathogenic competency. Smoking is a social stigmad is fast growing into an epidemid.
pylori in non virulent state are present in the oral Hr@lgastric milieu in acid peptic disease
patients and asymptomatic subjects. Previous stusliggest that. pylori is spread across a
considerable asymptomatic population pool which nspaacross boundaries of social,
geographical, age and other allied demographid$ddé¢

In such a scenario, generation of statistical exédeunderlying the association of smoking and
risk of H. pylori becomes increasingly important. In the presenéstigation various studies
were shortlisted which satisfied the inclusion eid. The meta analysis suggests that the
individuals exposed to smoking have a distinct askH. pylori infection as the infection favors
smoking in the forest plot. It has been studied tihe prevalence of virulemt. pylori in smokers

in India is significantly higher than the subjeeto are not exposed to cigarette smoke. It has
been elucidated in molecular studies that smokages the expression of cag A, E and T genes
in the gastric milieu. These genes are the needlesgringe mechanism éf. pylori and play a
pivotal role in the transformation of an ulceratgastric lining into a malignant tumor. The
present study provides statistical credence todtbeim smoking is a predominant risk factor
stimulating virulence of H. pylori. The studies conducted by Pillay al, Moyyeddiet al,
discernibly indicate the role of smoking in incregsthe risk ofH. pylori infection. Other
studies exhibit a similar trend. The literature a&hé meta analysis suggest th#t pylori
infection is precipitated due to smoking habit ubjects.
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In the study conducted by Ahmad al., 2006, it was evident that smoking played a detrital
role in the pathological manifestation of ulcerfeated withH. pylori. In the investigation of
Brenneret al, 1997, a similar trend was evident where smokiag a malefic effect on the ulcer
pathogenesis. The study of Karimiaal, elucidated the role of smoking in the aggravabbthe
H. pylori induced gastric maladies. The investigation by &fadet al, 2007, re iterated the
pathobiological role of smoking in aggravation kf pylori infected ulcers. Moyyeddét al,
2002 demonstrated indispensable role of smokingthe culmination of the complex
gastropathies and its association withpylori infection. The study conducted by Nurgalieta
al., 2004 exhibited similar findings. Recent inveatigns by Pillayet al, 2007 and Zhanet al.,
2009, demonstrated the close association of smokohgced aggravation ¢i. pylori infection.
These studies have contributed to the developmémvidlence to provide credence to the
evidence thaH. pylori infection favors smoking. A similar trend was distable after the meta
analysis [11-18].

Smoking has emerged as a major risk factor in natohg the susceptibility of an individual
suffering with ulcers tdd. pylori infection. Hence, a cue needs to be taken fronmnthestigation
and significant steps taken for its cessation tbtha progression dfl. pylori infection.

CONCLUSION

Findings from this meta-analysis suggest that thera close relationship between cigarette
smoking andH. pylori infection.
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