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Abstract: Objective: To investigate the relationship between Helicobacter pylori infection and coronary heart disease.
Methods: Pubmed, Medline and Embase databases were retrieved by a computer. Studies published in English from
January 2000 to June 2015 that reported on association between coronary heart disease and infection of helico-
bacter pylori were selected. Meta analysis was used to evaluate the combined OR value and the 95% confidence
interval (95% Cl) after merging. Results: There were 18 studies included in this Meta analysis, the combined OR
was 1.64 and 95% Cl was 1.22-2.23 that calculated by a random effect model. 12 studies on association between
coronary heart disease and Helicobacter pylori infection were collected. The Meta analysis showed that there was
a certain relationship between the coronary heart disease and Helicobacter pylori infection, and the combined OR
was 1.96, 95% Cl was 1.28-3.02. Conclusion: Infection with helicobacter pylori was associated with coronary heart
disease. Therefore, health education should be strengthened to reduce the chance of helicobacter pylori infection
and prevent the occurrence of coronary heart disease.
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Introduction

Helicobacter pylori is a gram-negative, micro
aerobic bacteria, which mainly exists in pylorus
of the stomach. Most of the population in the
word infected with Helicobacter pylori [1].
Previous studies have indicated that He-
licobacter pylori can cause peptic ulcer dis-
ease, chronic gastritis and gastric malignant
cancer etc. Other studies have reported that
Helicobacter pylori infection may increase the
incidence of other diseases besides gastroin-
testinal diseases, such as chronic obstructive
pulmonary disease, diabetes mellitus and oth-
ers [2, 3].

Coronary heart disease is a common cardiovas-
cular disease, whose occurrence of myocardial
infarction and heart failure is one of the leading
causes of death in the world. It is known that
coronary atherosclerosis can cause coronary
heart disease and myocardial infarction. In the
formation and development of atherosclerotic

plaque, the plaque might be instable and rup-
tured that easily cause myocardial infarction.
Moreover, there is a study shows that chronic
bacterial infection and inflammation is one of
the main factors in the development of athero-
sclerotic plaque [4].

Currently, many studies have revealed the
effects of Helicobacter pylori in the occurrence
of myocardial infarction, but the results are con-
troversial. Based on these studies, we per-
formed a meta-analysis to elucidate the rela-
tionship between Helicobacter pylori and the
risk factors of the occurrence of myocardial
infarction on coronary heart disease.

Materials and methods
Bibliography retrieval

We used Helicobacter Pylori, Coronary Heart
Disease, Myocardial infarction, Atherosclerosis
as the subject words to search relevant studies
in Pubmed, Medline and Embase, and selected
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Table 1. 18 included literatures on the relationship between Helicobacter pylori infection and myocar-

dial infarction

First author Year and country Age Sample size Control Research type Quality
(case group) Ml / non-Ml group score
Galante 2000 ltaly 63.3 63/61 Patient Cross-sectional study 7
Kahan 2000 Sweden 66.4 100/100 Not clear  Cross-sectional study 7
Gunn 2000 UK 65.1 342/214 Not clear  Cross-sectional study 6
Zhu 2001 USA 69.5 167/723 Patient Prospective study 6
Ridker 2001 USA 57.8 445/445 Not clear Prospective study 6
Kinjok 2002 Japan 63.9 618/967 Not clear  Cross-sectional study 6
Witherell 2003 USA 55.2 121/204 Patient Prospective study 7
Fraser 2003 New Zealand Not clear 341/831 Not clear  Cross-sectional study 6
Ozdogru 2007 Turkey Not clear 163/163 Patient ~ Cross-sectional study 6
Nikolopoulou 2008 Greece 63.2 138/49 Health Cross-sectional study 7
Jafarzadeh 2010 Iran 54.6 60/60 Healthy  Cross-sectional study 7
Guan 2010 China 57.3 102/150 Patient ~ Cross-sectional study 7
Nakic 2011 Croatia 64.7 100/93 Healthy Not clear 6
Khodaii 2011 Iran 53.1 500/500 Not clear  Cross-sectional study 6
Padmavati 2012 India 46.8 110/108 Not clear  Cross-sectional study 7
Schottker 2012 Germany Not clear 154/8482 Not clear Prospective study 6
lkeda 2013 Japan 57.0 106/212 Not clear Prospective study 6
Shrikhande 2014 India Not clear 261/261 patient Cross-sectional study 7

articles published in English from January
2000 to June 2015. We carefully examined rel-
evant literature references, and suitable re-
searches were also included in this study.

Literature selection

Inclusion criteria: the research design was a
case control study to discuss the relationship
between Helicobacter pylori infection and myo-
cardial infarction. Literature exclusion criteria:
quality evaluation literature; duplicate reports;
research information which is too little to obtain
the required information; research that cannot
provide 95% Cl or OR values directly or indirect-
ly; review literature, case reports, comments
and other literatures.

Literature quality evaluation is separately list-
ed. The quality of the included literature was
evaluated by Newcastle-Ottawa Scale and the
score was in the range of 0-9. The higher the
score is, the higher the quality of the literature
is. The literatures over 7 points are considered
to be “high quality” research.

Data extraction

Two researchers independently read and
extract the following data: the first author, pub-
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lication year, country, average age, sample size
and study type etc. In addition, two researchers
cross-checked the experimental results of
the literatures and discussed to decide wheth-
er to include those debatable researches or
not.

Statistical treatment

Man5b.2 RevSoftwaresupplied bysoftware Coch-
rane was used to collect statistical data and
carry out Meta analysis. Meta analysis of the
relationship between Helicobacter pylori
infection and Myocardial infarction used odd
radio (OR) as the effect index, and calculated
the combined OR and its 95% CI by using fixed
effect model and random effect model. We
used chi-square test to evaluate whether there
was heterogeneity among the researches; |2
test was used to evaluate the size, 12 > 50%
means heterogeneity exists. If there is no sta-
tistical heterogeneity between the studies, we
use fixed effects model, otherwise we use ran-
dom effects model, at the same time, draw for-
est plots. A funnel plot was used to analyze the
publication bias of the included studies. And
the sensitivity analysis was used to test the reli-
ability of the results.
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Cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random. 95% CI
Fraser 2003 142 I 287 831 6.2% 1.35[1.04, 1.75] -
Galante 2000 32 63 26 61  438% 1.39[0.68, 2.82] R
Guan 2010 75 102 97 150 54% 1.52[0.87, 2.64] I
Gunn 2000 206 342 115 214 6.0% 1.30[0.92, 1.84] il
lkeda 2013 75 106 150 212 55% 1.00[0.60, 1.67] -
Jafarzadeh 2010 52 60 35 60  4.1% 4.64[1.88,1147] -
Kahan 2000 68 100 53 100 5.3% 1.88[1.06, 3.35] -
Khodaii 2011 330 500 100 500 6.2% 7.76 [5.83, 10.34] -
Kinjok 2002 3711 618 558 967 6.4% 1.100.90, 1.35] T
Nakic 2011 29 100 24 93 5.1% 1.17[0.62, 2.21] T
Nikolopoulou 2008 72 138 10 49  46% 4.25[1.97,9.20] -
Ozdogru 2007 142 163 141 163 5.1% 1.06 [0.56, 2.00] -1
Padmavati 2012 69 110 62 108 54% 1.25[0.73, 2.15] T
Ridker 2001 193 445 197 445 6.2% 0.96[0.74, 1.26] ai
Schiottker 2012 81 154 4359 0482 6.1% 1.05[0.76, 1.44] T
Shrikhande 2014 186 261 130 261  6.0% 2.50[1.74, 3.59] -
Witherell 2003 84 12 116 204 56% 1.72[1.07,2.77] -
zhu 2001 104 167 394 723 6.0% 1.38[0.98, 1.95] -
Total (95% Cl) 3891 13623 100.0% 1.64[1.22,2.23] ¢
Total events 231 6854 ‘ .

Heterogeneity: Tau? = 0.36; Chi* =177.90, df =17 (P < 0.00001); I> = 90%

Test for overall effect: Z = 3.22 (P =0.001) 001 0 1 10 100

Favours experimental Favours control

Figure 1. Meta-analysis of literatures regarding the relationship between Helicobacter Pylori infection and myocar-
dial infarction by random-effect model.

Cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% CI
Fraser 2003 142 341 287 831 0.0% 1.35[1.04,1.75]
Galante 2000 32 63 26 61 10.1% 1.39[0.68, 2.82] T
Guan 2010 7% 102 97 150 13.3% 152[0.87, 2.64] ™
Gunn 2000 206 342 115 214 0.0% 1.30[0.92, 1.84]
Ikeda 2013 75 106 150 212 0.0% 1.00[0.60, 1.67]
Jafarzadeh 2010 52 60 35 60 7.2% 464 [1.88, 1147] -
Kahan 2000 68 100 53 100 12.8% 1.88[1.06, 3.35] i
Khodaii 2011 330 500 100 500 0.0% 7.76 [5.83, 10.34]
Kinjok 2002 3711 618 558 967 0.0% 1.10[0.90, 1.35]
Nakic 2011 29 100 24 93 0.0% 1.17[0.62,2.21]
Nikolopoulou 2008 72138 10 49 9.0% 4.25[1.97,9.20] -
Ozdogru 2007 142 163 141 163 0.0% 1.06[0.56, 2.00]
Padmavati 2012 69 110 62 108 13.6% 1.25[0.73, 2.15] I
Ridker 2001 193 445 197 445  0.0% 0.96[0.74,1.26]
Schottker 2012 81 154 4359 8482 0.0% 1.05[0.76, 1.44]
Shrikhande 2014 186 261 130 261 18.7% 2.50[1.74,3.59] -
Witherell 2003 84 121 116 204 15.3% 1.72[1.07,2.77] .
zhu 2001 104 167 394 723 0.0% 1.38[0.98, 1.95]
Total (93% CI) 955 993 100.0% 2.01 [1.51, 2.67] ‘
Total events 638 529 ,
1

Heterogeneity: Tau? =0.08; Chi*=13.77, df =7 (P = 0.06); > =49%

I i }
Test for overall effect: Z =4.79 (P < 0.00001) 001 0. ! 10 100

Favours experimental Favours control

Figure 2. Meta-analysis of high quality literatures regarding the relationship between Helicobacter pylori infection
and myocardial infarction by random-effect model.
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Cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Randem. 95% CI
Fraser 2003 142 341 287 831 7.8% 1.35[1.04,1.75] ™
Galante 2000 32 63 26 61 6.2% 1.39[0.68,2.82] T
Guan 2010 75 102 97 150 6.8% 1.52[0.87, 2.64] I
Gunn 2000 206 342 115 214 7.6% 1.30[0.92, 1.84] ™
Ikeda 2013 75 106 150 212 7.0% 1.00[0.60, 1.67] T
Jafarzadeh 2010 52 60 3B 60 53% 464 [1.88,1147] -
Kahan 2000 68 100 53 100 6.7% 1.88[1.06, 3.35] _'_
Khodaii 2011 330 500 100 500 7.8% 7.76 [5.83, 10.34] -
Kinjok 2002 371 618 558 967 8.0% 1.10[0.90, 1.35] T
Nakic 2011 29 100 24 93 0.0% 1.17[0.62,2.21]
Nikolopoulou 2008 72 138 10 49  0.0% 4.251.97,9.20]
Ozdogru 2007 142 163 141 163  0.0% 1.06 [0.56, 2.00]
Padmavati 2012 69 110 62 108 6.9% 1.25[0.73,2.15] T
Ridker 2001 193 445 197 445 7.8% 0.96 [0.74,1.26] T
Schottker 2012 81 154 4359 8482 0.0% 1.05[0.76, 1.44]
Shrikhande 2014 186 261 130 261 7.5% 250[1.74,3.59] -
Witherell 2003 84 121 116 204 7.1% 1.72[1.07,2.77] I
zhu 2001 104 167 394 723 7.6% 1.38[0.98, 1.95] ™
Total (95% Cl) 3336 4836 100.0% 1.70 [1.19, 2.41] ‘
Total events 1987 2320 ] .

Heterogeneity: Tau® =0.40; Chi? = 162.97, df = 13 (P < 0.00001); I> = 92%

} } f i
Test for overall effect: Z=2.92 (P =0.003) 001 0. ! 10 100

Favours experimental Favours control

Figure 3. Meta-analysis of literatures regarding the relationship between Helicobacter pylori infection and myocar-
dial infarction.

Cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Fraser 2003 142 341 287 831 9.2% 1.35[1.04,1.79] ™
Galante 2000 32 63 26 61  7.6% 1.39[0.68,2.82] T
Guan 2010 75 102 97 150 8.3% 1.52[0.87,2.64] I
Gunn 2000 206 342 115 214 9.0% 1.30[0.92, 1.84] ™
lkeda 2013 75 106 150 212 0.0% 1.00[0.60,1.67]
Jafarzadeh 2010 52 60 35 60 6.7% 464188, 1147] -
Kahan 2000 68 100 53 100 8.2% 1.88 [1.06, 3.35] —
Khodaii 2011 330 500 100 500 9.2% 7.76 [5.83, 10.34] -
Kinjok 2002 371 618 558 967 94% 1.10[0.90, 1.35] T
Nakic 2011 29 100 24 93 0.0% 1.17[0.62,2.21]
Nikolopoulou 2008 72 138 10 49  7.3% 4.25[1.97,9.20] -
Ozdogru 2007 142 163 141 163 7.9% 1.06 [0.56,2.00] T
Padmavati 2012 69 110 62 108 8.3% 1.25[0.73, 2.15] T
Ridker 2001 193 445 197 445  0.0% 0.96[0.74, 1.26]
Schattker 2012 81 154 4359 8482 0.0% 1.05[0.76, 1.44]
Shrikhande 2014 186 261 130 261  9.0% 250[1.74,3.59] -
Witherell 2003 84 121 116 204  0.0% 1.72[1.07,2.77]
zhu 2001 104 167 394 723 0.0% 1.38[0.98, 1.95]
Total (95% Cl) 2798 3464 100.0% 1.96 [1.28, 3.02] ’
Total events 1745 1614 .

1

Heterogeneity: Taw? = 0.50; Chi* = 147 48, df = 11 (P < 0.00001); 1> = 93%

| f f
Test for overall effect: Z = 3.07 (P =0.002) 001 01 ! 10 100

Favours experimental Favours control

Figure 4. Meta-analysis of literatures regarding the relationship between CagA strain infection and risks of myocar-
dial infarction.
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Cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% ClI
Fraser 2003 142 341 287 831 0.0% 1.35[1.04, 1.75]
Galante 2000 32 63 26 61 12.3% 1.39[0.68,2.82] ™
Guan 2010 75 102 97 150 15.7% 1.52[0.87, 2.64] ™
Gunn 2000 206 342 15 214 0.0% 1.30[0.92, 1.84]
lkeda 2013 75 106 150 212 0.0% 1.00[0.60, 1.67]
Jafarzadeh 2010 52 60 3B 60 9.1% 4,64 [1.88,1147] -
Kahan 2000 68 100 53 100 15.1% 1.88[1.06, 3.35] —
Khodaii 2011 330 500 100 500 0.0% 7.76 [5.83, 10.34]
Kinjok 2002 3711 618 558 967  0.0% 1.10[0.90, 1.35]
Nakic 2011 29 100 2493 0.0% 1.17[0.62,2.21]
Nikolopoulou 2008 72 138 10 49 11.2% 4.25[1.97,9.20] -
Ozdogru 2007 142 163 141 163 0.0% 1.06 [0.56, 2.00]
Padmavati 2012 69 110 62 108 15.9% 1.25[0.73, 2.15] ™
Ridker 2001 193 445 197 445  0.0% 0.96[0.74,1.26]
Schattker 2012 81 154 4359 8482 0.0% 1.05[0.76, 1.44]
Shrikhande 2014 186 261 130 261 20.7% 250[1.74,3.59] -
Witherell 2003 84 121 116 204  0.0% 1.72[1.07,2.77
zhu 2001 104 167 394 723 0.0% 1.38[0.98, 1.95]
Total (35% CI) 834 789 100.0% 2.07[1.48, 2.90] *
Total events 554 413 l . ] .
Heterogeneity: Taw? =0.11; Chiz=13.33, df =6 (P = 0.04); > = 55% |0.01 0!1 1 1'0 100'

Test for overall effect: Z=4.26 (P <0.0001)

Favours experimental Favours control

Figure 5. Meta-analysis of high quality literatures regarding the relationship of CagA strain infection and risks of

myocardial infarction.

Result

Basic characteristics of the included litera-

tures

A total of 240 articles were retrieved from the
database, and 18 studies were included in this
study. 6 of these studies were excluded
because they could not be completely obtained.
And the specific reasons for the 216 excluded
studies were as follows: 106 of them were over-
views, comments and case reports that without
raw data. In addition, the 110 studies involves
other subjects, such as animal studies, vitro
studies and epidemiological studies, these are
not the studies of the relationship between
Helicobacter pylori infection and myocardial
infarction. The basic characteristics and quality
score of the 18 included articles are shown in
Table 1.

Relationship between Helicobacter pylori infec-
tion and myocardial infarction

18 studies have reported the relationship
between Helicobacter pylori infection and myo-
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cardial infarction. The random effect model
results show that the combined OR value was
1.64 (95% CI 1.22-2.23, P=0.001), see Figure
1. Excluding the studies with quality evaluation
score less than 6, only 8 studies were included,
the result shows that the combined OR value
was 2.01 (95% Cl 1.51-2.67, P<0.00001), see
Figure 2. Meta analysis was conducted on the
reported risk factors of myocardial infarction.
The random effect model result shows that the
OR value was 1.70 (95% Cl 1.19-2.41,
P=0.003), see Figure 3.

Relationship between CagA strain and myocar-
dial infarction

Cross-sectional study reported the relationship
between CagA strain infection and the risk of
myocardial infarction. The combined OR 1.96
(1.28-3.02 P=0.002, 95% Cl) was calculated by
the random effect model, see in Figure 4. There
were seven cross-sectional studies scored 7,
with a combined OR of 2.07 (1.48-2.90 95% Cl,
P<0.0001), as shown in Figure 5. Due to lack-
ing of data, the result of meta-analysis of the
CagA strain subgroup could not be obtained.

Int J Clin Exp Med 2016;9(2):1396-1402
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included literatures were
asymmetric distributed,
and a certain degree of
publication bias existed.
Studies have indicated that
infection of Helicobacter
Pylori with cytotoxin associ-
ated gene (CagA) can easily
cause gastric cancer and
duodenal ulcer [6]. The
meta-analysis of CagA pos-
itive Helicobacter Pylori
infection and myocardial
infarction in this study
showed that CagA positive
virulence strains are asso-
ciated with myocardial
OR infarction. However, accord-

0.5 t 1
0.01 0.1 1

Figure 6. The inverted funnel plot of the relationship between Helicobacter py-

lori infection and coronary heart disease.

Analysis of publication bias

Taking the effect OR value as the horizontal
coordinate, Ig0OR value standard error as the
vertical coordinate, the inverted funnel plot of
this study shows that the effect value is asym-
metric distributed, this indicates that the
included literatures have a certain publication
bias, as shown in Figure 6.

Discussion

Since Meta analysis could comprehensively
evaluate and quantitatively analyze the re-
searches of same purpose, it can increase the
statistical effect of the original researches and
solve the problem of inconsistence among
them. The relationship between Helicobacter
pylori infection and myocardial infarction is still
controversial. This study carried Meta analysis
on this problem for the first time. Based on the
results of this study, we believe that Helicobacter
pylori infection can increase the incidence of
myocardial infarction. In this study, the includ-
ed literatures were all high quality with satisfac-
tory scores (=6 points). Meta analysis of the lit-
eratures scored 7 provided a more reliable
result. In addition, the results obtained from
the Meta analysis of the literatures scored 6
were not significantly different from those
cored 7. Result of funnel plots showed that the

1401

100 ing to the present experi-
mental data, the relation-
ship between Helicobacter
Pylori infection and coro-
nary heart disease couldn’t
be defined as caused by the infection of viru-
lence strains of Helicobacter Pylori.

Now, there are 2 reasons to explain the rela-
tionship between Helicobacter Pylori infection
and the risk of myocardial infarction. First,
Reszka et al. [7] found that there were
Helicobacter pylori DNA in the aortic tissue and
atherosclerotic plagque of patients with
ischemic heart disease, which is likely to show
that Helicobacter Pylori plays a direct
role in the pathogenesis of ischemic cardiomy-
opathy. Second, chronic Helicobacter Pylori
infection may reduce serum high density
lipoprotein level and increase triglycerides,
and some clotting factors and inflammatory
factors such as fibrinogen, prothrombin frag-
ment, tumor necrosis factor, interleukin - 6
and interleukin - 8 in serum [8]. These may pro-
mote the occurrence and development of isch-
emic heart disease caused by Helicobacter
Pylori infection.

In a word, the results of this meta-analysis indi-
cated that there might be a link between the
Helicobacter Pylori infection and the risk of
myocardial infarction. Further studies are need-
ed to identify the pathogenesis mechanism of
coronary heart disease caused by Helicobacter
Pylori infection.

Int J Clin Exp Med 2016;9(2):1396-1402



The correlation between Helicobacter pylori infection and coronary heart disease

Disclosure of conflict of interest

None

Address correspondence to: Kaihong Chen, The
Cardiovascular Department of Internal Medicine,
The First Hospital, B.S.Med, No. 105, Nine One

North

Road, Longyan District, Xinluo City, Fujian

Province, China. E-mail: ckhfj12345@163.com

References

(1]

(2]

(3]

1402

Cotticelli L, Borrelli M, D'Alessio AC, Menzione
M, Villani A, Piccolo G, Montella F, lovene MR,
Romano M. Central serous chorioretinopathy
and Helicobacter pylori. Eur J Ophthalmol
2006; 16: 274-8.

Gencer M, Ceylan E, Yildiz Zeyrek F, Aksoy N.
Helicobacter pylori seroprevalence in patients
with chronic obstructive pulmonary disease
and its relation to pulmonary function tests.
Respiration 2007; 74: 170-5.

Talebi-Taher M, Mashayekhi M, Hashemi MH,
Bahrani V. Helicobacter pylori in diabetic and
non-diabetic patients with dyspepsia. Acta
Med Iran 2012; 50: 315-8.

(4]

(5]

(6]

(7]

Shmuely H, Wattad M, Solodky A, Yahav J,
Samra Z, Zafrir N. Association of Helicobacter
pylori with coronary artery disease and myo-
cardial infarction assessed by myocardial per-
fusion imaging. Isr Med Assoc J 2014; 16: 341-
6.

Zeng J, Liu H, Liu X, Ding C. The Relationship
Between Helicobacter pylori Infection and
Open-Angle Glaucoma: A Meta-Analysis. Invest
Ophthalmol Vis Sci 2015; 56: 5238-45.
Venerito M, VasapolliR, Rokkas T, Malfertheiner
P. Helicobacter pylori and Gastrointestinal
Malignancies. Helicobacter 2015; 20 Suppl 1:
36-9.

Reszka E, Jegier B, Wasowicz W, Lelonek M,
Banach M, Jaszewski R. Detection of infec-
tious agents by polymerase chain reaction in
human aortic wall. Cardiovasc Pathol 2008;
17: 297-302.

Kowalski M. Helicobacter pylori (H. pylori) in-
fection in coronary artery disease: influence of
H. pylori eradication on coronary artery lumen
after percutaneous transluminal coronary an-
gioplasty. The detection of H. pylori specific
DNA in human coronary atherosclerotic
plaque. J Physiol Pharmacol 2001; 52 Suppl 1:
3-31.

Int J Clin Exp Med 2016;9(2):1396-1402



