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Abstract 

 
   Background: Acute myocardial infarction 
(AMI) is one of the most common diagnoses 
in hospitalized patients. The stimulus that 
initiates the acute inflammatory process in AMI 
has not been identified. Conventional risk 
factors account only for approximately half of 
the patients with clinically apparent 
atherosclerosis which can leads to AMI. 
Recently a potential link between infectious 
agents and atherosclerosis has been suggested  
   Objective: To find a possible association 
between Helicobacter pylori (H. Pylori) 
infection and AMI. 
   Method: We studied the prevalence of anti-
H. pylori antibodies in 94 patients who were 
admitted with the diagnosis of AMI and a 

similar number of healthy individuals who were  
age and sex matched. This was done using 
ELISA technique. 
   Results: Overall prevalence of anti-H. pyroli   
antibodies  in patients  with AMI was 82.9%  
whereas  the  prevalence  in  the  control   group  
was  78.7% . This difference yielded an odd ratio 
of 1.317. Chi square test shows that this 
difference was insignificant statistically (p-value 
0.458) 
   Conclusion: We feel that our results do not 
support the hypothesis which stated that chronic 
infection with H. pylori is a major risk factor for 
AMI. 
   Key words: H. pylori seropositivity, acute 
myocardial infarction, Atherosclerosis 
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Introduction: 
cute myocardial infarction (AMI) 
is one of the most common 
diagnoses in hospitalized patients 

in industrialized countries. AMI usually 
occurs when coronary blood flow 
decreases abruptly after a thrombotic 
occlusion of a coronary artery previously 
affected by atherosclerosis. In most cases, 
AMI occurs when the surface of an 
atherosclerotic plaque becomes disrupted 
(exposing its contents to the blood) and 
conditions (local or systemic) favor 
thrombogenesis(1). Plaque rupture most 
frequently occurs in lipid-laden plaques 
with an endothelial cap weakened by 
internal collagenase (metalloproteinase) 
activity derived primarily from 
macrophages. These macrophages are 
recruited to the plaque from blood 
monocytes responding to inflammatory 
mediators and adhesion molecules(2).The 
culprit coronary artery eventually 
becomes occluded by a thrombus 
containing platelet aggregates and fibrin 
strands(1). The stimulus that initiates the 
acute inflammatory process in AMI has not 
been identified(3,4).Conventional risk 
factors, including hyperlipidemia, 

hypertension, diabetes, tobacco use, sex, 
and family history of premature vascular 
disease, account only for approximately 
half of the patients with clinically 
apparent atherosclerosis. Recently a 
potential link between infectious agents 
and atherosclerosis has been suggested (5). 
The pathological changes underlying 
occlusive vascular diseases show 
considerable overlap with these caused by 
a range of infections. Particular viral and 
bacterial pathogens have long been 
suspected of playing a part, directly or 
indirectly, in the process leading to 
atherosclerosis (6). Infectious agents that 
have been linked to coronary heart 
disease (CHD) on epidemiological, 
clinical and pathogenic grounds include 
Helicobacter pylori (H.pylori), 
Chlamydia pneumoniae, and cytomeg-
alovirus (7,8). Chlamydia pneumoniae, 
cytomegalovirus, and H.pylori have been 
identified within human atherosclerotic 
lesions, and antibodies against Chlamydia 
heat shock proteins can cross-react 
against heat shock proteins produced by 
endothelium, resulting in endothelial 
damage and accelerated atherosclerosis. 
Antibodies to Chlamydia, cytomegal-
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ovirus, and H.pylori are found more often 
in patients with atherosclerosis than in 
control subjects (3,9). Chlamydia pneumo-
niae has been detected in various 
atheromatous vessels including coronary 
arteries but not often in healthy arteries (4). 
H.pylori DNA has been detected in the 
coronary arteries only in sporadic 
occasions (10). Potential mechanism in 
Chlamydia pneumoniae infection may 
result from direct vessel wall colonization 
which may damage the vessel directly or 
indirectly by initiating immunological 
responses. In other cases, the effect may 
simply be that of enhancing the 
preexisting chronic inflammatory 
response of the body to standard risk 
factors such as hyperlipedemia. Even 
though the infectious agent may not 
directly infect the vessel wall, it may 
perform its critical role from a far. 
Chronic infection may also influence 
preexisting plague by enhancing T-cell 
activation or other inflammatory 
responses that may participate in the          
de-stabilization of the intimal capillary. 
Chronic infection may play a role in the 
initiation, progression or de-stabilization 
of atherosclerotic plaque (11). 
    In 1994, H. pylori infection was reported 
to be one of the infections associated with 
CHD (8). By 1998, more than 25 
epidemiological studies had reported on the 
association between H. pylori seropositivity 
and vascular diseases (12). Since then, a 
number of studies have been published with 
controversial results. Some studies  reported 
weak positive association(13,14,15,16,17,18,19,20,21), 
whereas others reported strong association 
(8,22,23,24,25,26,27,28,29). Studies performed this far 
show a high degree of heterogeneity in the 
selection of patients and also in the type of 
disease studied, i.e., CHD in general or 
acute myocardial infarction. Since the 
pathogenic development is most likely to be 
different for each of these two conditions 
(one is chronic and the other is acute), they 
should be studied separately. 
H.pylori infection can cause platelet 
aggregation and induces a pro-coagulant 
activity. H.pylori can also contribute to 
atherosclerosis, through increasing concent-
ration of homocysteine in the blood caused 
by reduced level of folic acid and 
cobalamine, or to an autoimmune process(8). 

Fibrinogen which is an important risk factor 
for ischemic heart disease is shown to be 
elevated in patients infected with H. pylori 
(30).Virulent CagA-bearing H.pylori strains 
may contribute to the pathogenesis of early 
atherosclerosis by aggravating immune-
inflammatory reactions (31).  
 
Methods: 
 
Randomly selected 94 patients admitted 
with AMI to the intensive care unit of Al-
Kindy Teaching Hospital were enrolled   in   
this study. The diagnosis of AMI was made 
depending on clinical presentation, 
electrocardiographic changes and plasma 
biochemical markers (creatine kinase and 
aspartate aminotransferase). Age and sex 
matched 94 apparently   healthy individuals 
were taken as a control. A questionnaire 
stressing possible risk factors  was  filled  
including  personal  habits  as  smoking,  or  
history  of diabetes and hypertension. Body 
mass index was measured.  The following 
parameters were considered as risk factors 
for CHD: Smoking of 10 or more cigarettes 
per day 
Hypertension if the patient was on anti-
hypertensive therapy or has a systolic blood 
pressure equals or more than 140 mm Hg or 
a diastolic pressure of 90 mm Hg or more 

(32). 
Diabetes mellitus if the patient was on 
current dietary modification, on oral 
hypoglycemic drugs, using insulin or has 
fasting plasma glucose ≥126 mg/dl or 
random plasma glucose ≥ 200 mg/dl (33). 
Lipid profile including cholesterol, LDL, 
HDL and triglycerides were measured using 
commercially available kits (bioMerieux). 
Cholesterol was determined by enzymatic 
method. 
In kits for the determination of High density 
lipoproteins, the chylomicrons and 
lipoproteins of very low density (VLDL) 
and low density (LDL) contained in the 
sample are precipitated by the addition of 
phosphotungistic acid in the presence of 
magnesium ions. The supernatant obtained  
After centrifugation contains high density 
lipoproteins (HDL) fraction. This was 
followed by the determination of 
cholesterol bound to these fractions. 
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Determination of LDL is done by the 
addition of certain amphipathic polymers 
which precipitate certain lipoprotein 
fractions specifically. This was followed by 
the determination of cholesterol and 
phospholipids bound to these fractions. 
Triglycerides were determined using 
enzymatic methods. 
Normal fasting serum lipid profile is 
considered according to the National 
Institutes of Health's National Cholesterol 
Education Program (NCEP) Adult 
Treatment Panel III (ATPIII) guidelines(34):   
total cholesterol < 200mg/dl, LDL-
cholesterol < 100mg/dl,  HDL-cholesterol > 
40mg/dl  and  triglycerides < 150mg/dl  
Tests for detection of H.pylori 
seropositivity: Fasting blood samples were 
aspirated.   Serum  was  separated as soon 
as possible  after  centrifugation  of  blood,  
divided  into  small  aliquots   and stored at  
-20C  until  used. Tests done were Enzyme-
linked immuno-sorbent assay (ELISA) for 
the detection of anti-Helicobacter pylori 
antibodies using the manufacture's pre-
specific cut off value for seropositivity. This 

kit is for the detection of IgG class 
antibodies to H. pylori in serum. It is based 
on sandwich enzyme immunoassay 
technique with purified H. pylori bacterial 
antigen adsorbed on a microwell plate 
(BioHit, Finland). Statistical analysis was 
done in both groups using chi square and P-
value.  
 
Results: 
 
Table 1 shows the characteristics of 
traditional risk factors of cases with MI and 
of age and sex matched controls. Risk 
factors differ significantly between cases 
and control. Table 2 shows seropositivity of 
anti-H. Pylori antibodies in patients with 
AMI    and age and sex   matched control. 
Overall prevalence of anti-H. pylori   
antibodies  in patients  with AMI was 
82.9%  whereas  the  prevalence  in  the  
control   group  was  78.7% . This 
difference yielded an odd ratio of 1.317. Chi 
square test shows that this difference was 
insignificant statistically (p value 0.458). 

 
 

Table 1 – characteristics of cases with  AMI and of  age  and sex  
matched  controls 

 
Risk factors Patient 

N = 94 
Control 
N = 94 

P-value 

Age (years) 58.1(11.8) 58.1(11.8) matched 
Sex    Male 
           Female 

64(68) 
30(32) 

64(68) 
30(32) 

matched 
matched 

BMI  Kg/m2 
   Height(m) 
   Weight(Kg) 

29.03(4.8) 
1.68(0.1) 
81.8(15.4) 

26(3.7) 
1.7(0.09) 
75.2(13.1) 

< 0.001 
< 0.05 
< 0.001 

Smokers 48(51) 26(27.6)  0.001 
Diabetes 24(25.5) 6(6.3) < 0.001 
Hypertension 38(40.4) 9(9.5) < 0.001 
Total cholesterol (mg/dl) 280(46) 214(38.4) < 0.001 
LDL/C (mg/dl) 172(32) 125(29.5) < 0.001 
HDL/C (mg/dl) 32(3.1) 41.5(4.3) < 0.001 
Triglycerides (mg/dl) 
           Male 
           Female 

 
172(12) 
145(9) 

 
105(10) 
78(7) 

 
< 0.001 
< 0.001 
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Table 2 - Seropositivity  of  anti-H. pylori  antibodies  in patients  

with  AMI  and  age  and  
 

 
sex   matched  control 

H.pylori 
Seropositivity 

Patient 
N = 94 

Control 
N = 94 

P – value 

78(82.9%) 74(78.7) 0.458 
 
 
Discussion: 
 
There is contradicting results about the 
association   between H. pylori infection 
and CHD. In  this  study  we  could  not  
prove  any  association between  H. pylori  
infection  and AMI. This contradicting 
results among the above mentioned 
different studies     (including our study ) 
could be due to  many factors:- 
1.Possibly  the  high  prevalence  of  anti- 
H. pylori  antibodies among our population 
made a significant difference between  
patients with CHD and  normal  population  
difficult(15). 
2. The large number of confounding factors 
may account for the heterogeneity of results 
and impede clear demonstration of any 
association.  This could be applicable to the 
contradicting results seen in different 
studies on the association of H. pylori 
infection and CHD. 
3.  The  association between H. pylori  
infection  and  IHD could be merely a  
consequence  of  the strong correlation of 
H.pylori  infection with age and  low  
socioeconomic  class. 
4. It  is  well  known  that  the  presence  of  
CagA  protein  in H.pylori  is  associated   
with   more   severe    inflammatory  
response.    Particular infection   with   
virulent   strains   producing the  cytotoxin-
associated protein   CagA   may   increase  
the  risk  of  CHD  by  generation of  a 
persistent  low  grade  inflammatory 
response(31). Comparison between the 
results of such virulent Cag+ and Cag- 
strain is worth studying. New generation 
ELISA systems to detect antibodies to  
These immunogenic proteins   are   feasible 
with commercially   available kits.   

Molecular techniques  to  detect these  
genes  are  more  sophisticated  process.  
5.  Measurement   of   seropositivity   in   
our   study  was  done using the 
manufacturer's  cut off  value.  It  is  well 
known fact that the prevalence of  a  
particular  disease  has a profound  effect  in 
the calculation of the cut off  value.  The 
higher the prevalence of the tested  disease 
the  more the  cut off  value.  Our  kits  were 
manufactured  in  Finland  were  the 
prevalence  of  H.  pylori infection is .much 
lower than our country. Recalculation of the 
cut off value by doing the test on a 
reasonable number of healthy populations is 
recommended.  
6.The small sample size made the 
interpretation of statistical analysis more 
difficult. Increasing the sample size will 
enable more accurate interpretation of 
results and better adjustment for the several  
potential confounding factors. 
7. Several factors have been identified as 
being capable of influencing the 
performance of H pylori serological tests: 
these include the patients' age, histological 
findings, H pylori antigens, and, NSAID 
intake. H.pylori infection and seropositivity 
have been shown to increase with age. 
Patients with certain histological 
abnormalities may be seropositive for 
H.pylori despite the failure to identify the 
organism in their gastric biopsy specimens. 
This is particularly true for cases of 
chemical gastritis (due to non-steroidal 
anti-inflammatory drugs) and in patients 
with chronic atrophic gastritis, thus giving a 
possibility for many false positive 
serological tests (35).   
8. Qualitative and not quantitative 
measurement of IgG to H.pylori could have  
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participated in the discrepancy of results 
between previous studies(36).  
9. Current infection with HP is associated 
with an atherogenic, modified lipid profile. 
These lipid alterations could explain, at 
least in part, the reported weak association 
between chronic HP infection and 
atherosclerotic diseases (37). 
    In general, although our study, as did 
many other previous studies,  do not support 
the hypothesis that chronic infection with 
H.pylori is a major risk factor for AMI, we 
feel that this issue should be re-evaluated 
with more detailed and comprehensive 
approach taking into consideration the 
following points:- 

1. The study should involve large 
number of patients.    

2. The prevalence of H.pylori in the 
society from which the patient sample 
is taken should be considered. 

3. The study should involve specific age 
group (young, middle or old) as the 
prevalence of H.pylori infection is 
different among different age 
groups(25, 35). 

4. Since patients may remain 
seropositive for H.pylori for a long 
period after successful eradication of 
the infection with antibiotics (up to 12 
months ), this seropositivity should be 
confirmed by other more specific tests 
such as 13C urea breath test or histo-
pathological tests. 

 
5. Concomitant use of other drugs such 

as non-steroidal anti-inflammatory 
drugs can affect the specificity of 
some serological tests(35). 

6. Serological tests should include 
quantitative and not merely qualitative 
measurement of IgG to H.pylori. 

  
7. The strain of H.pylori bacteria should 

be specified in the serology of future 
studies because virulent CagA-bearing 
H.pylori is associated with more sever 
immune-inflammatory reactions.  
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