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ABSTRACT
Association of atherosclerosis and coronary artery disease well known main pathophysiologic basis for
Ischemic Heart Diseases and Myocardial Infarction and due to major risk factors such as high plasma level
of low density lipoprotein, low plasma level of high density lipoprotein, cigarette smoking, hypertension
and diabetes mellitus, infection with few infectious agents such as Mycoplasma pneumoniae that might
associated with atherosclerosis consider as another risk factor for ischemic heart diseases. Aim of this
study is to investigate the role of this organism and its association to the risk of exposure to Mycoplasma
pneumonia infection for ischemic heart diseases in Saudi population. This was a case-control study in
which 96 patients studied and they were in two groups: first group (or case group), include 48 units
patients who had been admitted in hospital by diagnosis of Ischemic Heart Diseases including Unstable
angina and Myocardial Infarction (STEMI, NSTEMI) and second group (or control group), include 48
healthy units patients who had no modifiable risk factors history of Ischemic Heart Disease and they
matched by first group, for age index. IgG antibodies to Mycoplasma pneumoniae was assessed by ELISA
technique in both groups. In the case group, 15 cases out of 48 and in control group 3 out 48 were positive
for antimycoplasma antibody and in both groups. There was significant statistic difference in
antimycoplasma antibody level. In the groups (p = 0.004) and the relative risk of mycoplasma infection for
Ischemic heart diseases estimated to be 5. It seems that Mycoplasm pneumoniae infection is a risk factor
for Ischemic Heart Disease, in Saudi population. This is the first report study of such a disease in Saudi
Arabia.Further studies will needed to evalute the risk of coinfection by Mycoplasma pneumoniae and
Chlamydia pneumoniae and also better to evalute the effects of the risk of these infection and conventional
risk factors for Ischemic Heart Disease in this country.
Keywords: Mycoplasma pneumoniae, Ischemic Heart Disease, Risk Factor
countries (Backer, 2009). In United States, Twelve
million individuals in the United States and 143
million worldwide have Coronary Artery Disease
(CAD) (Selwyn and Braunwald, 2005). Regardless of
declines in developed countries, both CAD mortality

1. INTRODUCTION
Ischemic Heart Diseases (IHD) is a coronary artery
disease which is a well-established major cause of death
and disability in both developed and developing
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association of exposure to M. pneumoniae with IHD and
its complications and there is lack of national data
available from community based on the prevalence of
CAD in this country (Al-Nozha et al., 2004) and in a
study it found the overall prevalence of CAD was 5.5%
from a patients with statistically significant modifiable
risk factors (Al-Nozha et al., 2004).
Therefore it is important to investigate the
possible risk and relation of exposure toM.
pneumonia infection for CAD and MI so we
conducted this study to recognize the role of this
organism and its association to the risk exposure to
(IHD) in Abha (a city in southwest region of Saudi
Arabia) among Saudi population.

and the prevalence of CAD risk factors continue to rise
rapidly in developing countries (Spence et al., 1999).
In this country, Cardiovascular Disease (CVD) and
Coronary Heart Disease (CHD) are major health
problems. The most recent WHO statistics for Saudi
Arabia have reported a total death rate of 156.87 per
100,000 persons (36%) death from CVD, with
diabetes being responsible for a further 5% of deaths
(Rawas et al., 2012).
As it was clearly known the main pathophysiologic
bases for IHD and Mycocardial Infarction (MI) is
(CAD) that causes reduction in oxygen supply to cardiac
tissue which leads to clinical manifestations of
myocardial ischemia (Selwyn and Braunwald, 2005).
Furthermore, the most common causes of the CAD is
atherosclerosis with major risk factors including high
plasma level of Low Density Lipoprotein (LDL), low
plasma level of High Density Lipoprotein (HDL),
cigarette smoking, hypertension and diabetes mellitus
(Selwyn and Braunwald, 2005).
Beside the well-established conventional risk
factors for atherosclerosis, studies have suggested that
infection
with
Chlamydophila
pneumoniae,
Helicobacter pylori and Cytomegalovirus can initiate or
maintain the atherosclerotic process (Danesh, 1999;
Fong, 2000; Awadalla et al., 2011).
In recent studies, there is data in literature
concerning the association between IHD and
Mycocardial infarction with Mycoplasma pneumonia,
another atypical bacterium which might associate with
atherosclerosis either alone or coexistence with other
conventional risk factors (Momiyama et al., 2004;
Goyal et al., 2007; Pourahmad et al., 2009).
Mycoplasma pneumoniae which is the smallest and
simplest self-replicating microorganism, can exist as a
persistent asymptomatic infection, resulting in chronic
inflammation as well as Chlamydia pneumonia
(Waiters and Talkington, 2004; Waites et al., 2008).
This pathogen is out of 17 known human mycoplasmas
species, is a significant respiratory pathogen in persons
of all ages, causing respiratory diseases and it may
induce clinically significant manifestations in extrapulmonary sites by direct invasion and/or immunologic
effects.Macrophage activation,cytokine induction and
super-antigen properties are some factors related to the
pathogenicity of mycoplasmas (Razin et al., 1998;
Waiters and Talkington, 2004; Waites et al., 2008).
In Saudi Arabia, To our knowledge there has been
no previous and information studies about of the
Science Publications

2. MATERIALS AND METHODS
This is a case-control study, in which 96 patients
studied. The study conducted during one year (March,
2011-FEB, 2012) in Cardiologic ward at Asser Central
Hospital in Abha (a cityin southwest region of Saudi
arabia). The units selected by simple nonrandomized
sampling technique. They were in two groups: first
group (or case group), include 48 units who had been
admitted in hospital by diagnosis of acute Coronary
Syndrome (IHD) such as unstable ungina, Myocardial
Infarction (STEMI, NSTEMI) and second group (or
control group) include 48 healthy units who had not any
positive history of IHD and they matched by first group,
for age index. Inclusion Criteria in first group were:
Typical Chest pain for IHD, positive Electrocardiogram
(ECG) and serum biomarkers for myocardial
infarctiIon.Upon ECG signs; the case group was divided
into two groups: ST elevated and NonST elevated
myocardial
infarction
(STEM
and
NSTEMI
respectively) (Antman and Braunwald, 2005).
Exclusion criteria for two groups were: Two blood
pressure recordings of 140/90 mm Hg or higher, fasting
blood glucose level more than 110 mg dL−1, serum total
cholesterol level more than 200 mg dL−1, history of
smoking and family history of coronary artery disease.
In all units (cases and controls) a fasting blood
sample (3 mL) collected for analysis for serologic
markers of M. pneumoniae.
IgG antibodies to M. pneumoniae were assessed by
ELISA technique; Vircell Microbiologists kit for
Mycoplasma was used for detection of IgG antibodies to
M. pneumoniae and a sample with antibody index value
of more than 11 was considered seropositive as having
118
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IgG specific antibodies against M pneumonia on
manufacturer's guidelines vircel microbiologists.
All our information was Statistically analyzed by
using the Statistical Package for the Social Sciences
version 13.0 (SPSS software, Inc., Chicago, IL, USA).
SPSS software and for statistic analysis, t-test and chi
square test was used. Results with P value less than 0.05
was considered as statistically significant.

In case group (patients with diagnosis of acute
Coronary Syndrome (IHD) such as unstable ungina,
Myocardial Infarction -STEMI, NSTEMI) 15 cases out
of 48 and in second group (control group) 3 units out of
48 were positive for antimycoplasma antibody and this
difference was statistically significant (p = 0.004)
(Table 1). The relative risk of antimycoplasma antibody
for myocardial infarction in our patients. OR = 5(95%
C.I = 1.54-16.16).
Fasting blood glucose and serum total cholesterol
levels in both case and contro lgroups were within
normal limits.
In this study from 48 patients with Myocardial
Infarction, 25(52%) patients had STEMI and 12(25%)
patients had NSTEMI, 11(23%) patients had Unstable
angina; 10, 1,4 patients had positive antimycoplasma
antibody in STEMI, NSTEMI and Unstable angina
groups respectively, but the difference was not
statistically significant (p = 0.138) (Table 2).

3. RESULTS
Ninety six 96 patients were studied. Mean age of
the patients in case group was 62.54±11.19 and in
control group was 64.68±13.65.There was not
significant statistic difference for age between two
groups (p = 0.26) Fig. 1.

4. DISCUSSION
Many studies are conducted to evaluate the riskfactor for IHD and MI in populations, some of these
studies designed to evaluate the other than risk factors
for IM, among these factor is infection as risk factor that
need further investigation and for this purpose we
conducted this study to recognize the role of infectious
agent and its association to the risk exposure to (IHD).
On the other hand, other studies have reported the
relation between infections such as Mycoplasma
pneumoniae and Chlamydia pneumoniae a with IHD and
MI and they evaluate the effect of these infectious agents
in CAD, however, few studies will contribute to evaluate
the relative risk of these agents with IHD and MI.
In the present study Mycoplasma pneumonia the
Odd’s ratio for Mycoplasma pneumonia infection in
our patients with MI was revealed that the infection
with this agent might be a risk factor for IHD and MI
(OR = 5.00).
A similar study was conducted in Iran, in which
seropositivity to Mycoplasma pneumonia was
significantly higher (p<0.05) in CAD patients with MI
than in those without MI and the risks (Odd’s ratio0
of this infection has been accounted to be 2.7
(Pourahmad et al., 2009), although patients studied were
of both sex, there was no significant statistic difference
in sex proportion in the studied groups (p = 0.26). In
another previous study, conducted in patients of same

Fig. 1. Age wise distribution of Patients in case group (n = 48)
Table 1: Antimycoplasma antibody in case and control groups (n = 48;
n = 48)
Antimycoplasma ab
------------------------------------------------------------------Group
Positive
Negative
Total
Case
15
33
48
Control
3
45
48
P = 0.004
Table 2: Antimycoplasma antibody in STEMI, NSTEMI and Unstable
angina
Antimycoplasma ab
----------------------------------------------------------MI type
Positive (%)
Negative (%)
Total
STEMI
10 (40)
15 (60)
25
NSTEMI
1(8.3)
11(91.6)
12
Unstable angina
4(36.3)
7 (63.6)
11
Total
15
33
48
P = 0.138
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possible that such infections produce an indirect adverse
effect on the lipid profile (Padmavati et al., 2012).
In this study, we assessed the IgG antibodies to
Mycoplasma pneumonia infection by ELISA technique;
as detection of specific antibody by this assay is a
reliable and useful method for diagnosis of Mycoplasma
pneumonia respiratory disease in human (Cassell et al.,
1996), it was found the method offers several major
advantages over other antibody detection methods:
objectivity, immunoglobulin class and subclass
specificity and increased sensitivity (Cassell et al., 1996)
Specific antibodies of IgG have been detected by ELISA
in patients older than 40 years and often have 56% of cases
response only, whereas children and teenagers respond
predominantly with IgM antibodies (Cassell et al., 1996),
In our study the mean age of the patients in case and
control groups was 62.54±11.19 and 64.68±13.65
respectively, with no significant statistic difference for
age between the groups (p = 0.26) and this will reveal
the detection of IgG antibodies to the patients at older
age and confirm the risk of association of the
Mycoplasma pneumonia infection in patients for MI.
The present study was matched with the result reported
by other studies that the association between IHD and
Mycoplasma pneumonia independent of the role of
several conventional risk factors; wither the
Mycoplasma pneumonia infection may have alone
and/or cofactor effects with conventional risk factors, in
patients with IHD and MI who has these conventional
risk factors will need further studies to be undertaken.

contrary; the relative risk of Chlamydia pneumonia
infection for MI (OR = 2.3) (Pourahmad, 2005) was
lower than that for Mycoplasma pneumonia.
In another study conducted in Japan, Mycoplasma
pneumonia seropositivity was more prevalent in patients
with CAD than without CAD (14% versus 6%, p<0.01).
The highest prevalence was found in patients with MI. In
contrast, the prevalence of Chlamydia pneumonia
seropositivity was similar in patients with and without
CAD (62% versus 59%) (Momiyama et al., 2004).
On the other hand, coinfection of Mycoplasma
pneumonia and Chlamydia pneumonia might occur in
patients and may be an important cofactor for CAD, In
the study conducted by Momiyama et al. (2004) it was
found that among patients with Chlamydia pneumonia
seropositivity, Mycoplasma pneumonia seropositivity
was more prevalent in patients with CAD than without
CAD (17% versus 5%, p<0.01), whereas among patients
without Chlamydia pneumonia, Mycoplasma pneumonia
seropositivity did not differ between patients with and
without CAD (9% versus 6%). The study found that
Mycoplasma pneumonia seropositivity was associated
with CAD only in patients with Chlamydia pneumonia
seropositivity (odds ratio = 5.1, 95% CI = 1.8-14.9).
Thus, the study was suggested that coinfection by
Mycoplasma pneumonia and Chlamydia pneumonia may
be an important cofactor for CAD.Therefore, the risk of
coinfection for IHD and MI, need to be determine.
It should be take in consideration that several case
reports described an association between cerebral
ischemia and Mycoplasma pneumonia infections
(Nakahata et al., 1983; Dowd et al., 1987; Tanir et al.,
2006). But Grau and his colleagues, on the other hand,
had not detect any association between Mycoplasma
pneumonia infection and cerebrovascular ischemia
(Grau et al., 1995). Higuchi and his colleagues suggests
that the association of Mycoplasma pneumoniae and
Chlamydia pneumoniae may increase the virulence of
these microorganisms, favoring proliferation, plaque
inflammation and possibly plaque rupture. Mycoplasmas
were present mainly in the lipid core of the ruptured
thrombosed plaque. Vulnerable atheromas are rich in
cholesterol and may favor the growth of mycoplasmas,
since the organisms require cholesterol or related sterols
for growth (Higuchi et al., 2000; Brown et al., 2010).
However, recent study in India found that there was no
direct evidence of the involvement of Mycoplasma
pneumonia, Chlamydia pneumonia and other infective
agents and viruses in CAD. The study suggests It is
Science Publications

5. CONCLUSION
Our results showed that Mycoplasm pneumoniae
infection is a risk factor for IHD. This what is
apparently the first study performed for Mycoplasma
pneumoniae in association with IHD in Saudi
Arabia. Further work study is needed to evalute the risk of
coinfection by Mycoplasma pneumoniae and Chlamydia
pneumonia. Furthermore, evalution the effects of the risk of
these infection and conventional risk factors for IHD in this
country should be determined.

6. ACKNOWLEDGMENT
The researchers acknowledge Dr Ashish Kumar,
Faculty of Medicine for his valuable assistant with
Statistic Analysis and Mrs Beena Grace Charly,
Department of Serology, Aseer Central Hospital for her
technical assistant support.
120

AJI

Osama M.S. Abdul-Wahab et al. / American Journal of Immunology, 8 (4) (2012) 117-122

Grau, A.J., F. Buggle, S. Heindl, C. Steichen-Wiehn and
T. Banerjee et al., 1995. Recent infection as a risk
factor for cerebrovascular ischemia. Stroke, 26:
373-379. PMID: 7886709
Higuchi, M.L., N. Sambiase, S. Palomino, P. Gutierrez
and LM. Demarchi et al., 2000. Detection of
Mycoplasma
pneumoniae
and
Chlamydia
pneumoniae in ruptured atherosclerotic plaques.
Braz. J. Med. Biol. Res., 33: 1023-1026. PMID:
10973132
Momiyama, Y., R. Ohmori, H. Taniguchi, H. Nakamura
and F. Ohsuzu, 2004. Association of Mycoplasma
pneumoniae infection with coronary artery disease
and its interaction with chlamydial infection.
Atherosclerosis, 176: 139-144. PMID: 15306186
Nakahata, C., E. Kittka, H. Fujii, T. Sakano and T. Usui,
1983. A case of cerebral infarction associated with
Mycoplasma pneumoniae infection. Hiroshima J.
Med. Sci., 32: 277-279. PMID: 6643107
Padmavati, S., U. Gupta and H.K. Agarwal, 2012.
Chronic infections and coronary artery disease with
special reference to Chalmydia pneumoniae. Indian
J. Med. Res., 135: 228-232. PMID: 22446866
Pourahmad, M., 2005. A study on the relationship
between acute myocardial infarction and Chlamydia
pneumonia. Sci. Med. J., 4: 147-151.
Pourahmad, M., A.S. Jahromy and M. Shojaei, 2009.
Association of Mycoplasma pneumoniae infection
with myocardial infarction. Am. J. Immun., 5: 8488. DOI: 10.3844/ajisp.2009.84.88
Rawas, H.O., P. Yates, C. Windsor and R.A. Clark,
2012. Cultural challenges to secondary prevention:
Implications for Saudi women. Collegian, 19: 5157. DOI: 10.1016/j.colegn.2011.12.002
Razin, S., D. Yogev and Y. Naot, 1998. Molecular
biology and pathogenicity of mycoplasmas.
Microbiol. Mol. Biol. Rev., 62: 1094-1156. PMID:
9841667
Selwyn, A.P. and E. Braunwald, 2005. Ischemic Heart
Disease. In: HARRISON’S Principles of Internal
Medicine, Kasper, D.L., E. Braunwald, S. Hauser,
D. Longo and J.L. Jameson et al. (Eds.). McGrowHill Company, Philadelphia, USA., ISBN-10:
007139141X, pp: 1434-1444.
Spence, J.D., P.A. Barnett, D.E. Bulman and R.A.
Hegele, 1999. An approach to ascertain probands
with a non-traditional risk factor for carotid
atherosclerosis. Atherosclerosis, 144: 429-434.
PMID: 10407504

7. REFERENCES
Al-Nozha, M.M., M.R. Arafah, Y.Y. Al-Mazrou, M.A.
Al-Maatouq and N.B. Khan et al., 2004. Coronary
artery disease in Saudi Arabia. Saudi Med. J., 25:
1165-1171. PMID: 15448760
Antman, E.M. and E. Braunwald, 2005. ST Segment
Elevation
Mycocardial
Infarction.
In:
HARRISON’S Principles of Internal Medicine,
Kasper, D.L., E. Braunwald, S. Hauser, D. Longo
and J.L. Jameson et al. (Eds.)., McGrow-Hill,
Philadelphia, USA., ISBN-10: 007139141X, pp:
1448-1459.
Awadalla, H., S. Eldemerdash, M.E.E. Din and H.A.E.
Naga, 2011. The role of infection in the
development of acute coronary syndrome. TAF
Prev.
Med.
Bull.,
10:
715-722.
DOI:
10.5455/pmb.20110818024259
Backer, G.G.D., 2009. The global burden of coronary
heart disease. Medicographia, 31: 343-348.
Brown, D.R., M. May, J.M. Bradbury, M.F. Balish and
M.J. Calcutt et al., 2010. Genus I: Mycoplasma. In:
Bergey’s Manual of Systematic Bacteriology,
Krieg, N.R., W. Ludwig, W.B. Whitman, B.P.
Hedlund and B.J. Paster et al., (Eds.)., Springer
Verlag Company, USA., ISBN: 9780387950426,
pp: 575-581.
Cassell, G.H., G. Gambill and L. Duffy, 1996. ELISA
in Respiratory Infections of Humans. In:
Molecular and Diagnostic Procedures in
Mycoplasmology: Diagnostic Procedures, Tully,
J.G. and S. Razin, (Eds.)., Elsevier Science, San
Diego, ISBN-10: 0125838069, pp: 123-136.
Danesh, J., 1999. Coronary heart disease, Helicobacter
pylori, dental disease, Chlamydia pneumoniae and
cytomegalovirus: Meta-analyses of prospective
studies. Am. Heart J., 138: S434-S437. PMID:
10539843
Dowd, A.B., R. Grace and W.D.W. Rees, 1987. cerebral
infarction associated with Mycoplasma pneumoniae
infection.
Lancet,
2:
567-567.
DOI:
10.1016/S0140-6736(87)92950-3
Fong, I.W., 2000. Emerging relations between infectious
diseases and coronary artery disease and
atherosclerosis. CMAJ., 163: 49-56. PMID:
10920732
Goyal, P., S.C. Kale, R. Chaudhry, S. Chauhan and N.
Shah, 2007. Association of common chronic
infections with coronary artery disease in patients
without any conventional risk factors. Indian J.
Med. Res., 125: 129-136. PMID: 17431281
Science Publications

121

AJI

Osama M.S. Abdul-Wahab et al. / American Journal of Immunology, 8 (4) (2012) 117-122

Waites, K.B., M.F. Balish and T.P. Atkinson, 2008.
New insights into the pathogenesis and detection of
Mycoplasma pneumoniae infections. Future
Microbiol.,
3:
635-648.
DOI:
10.2217/17460913.3.6.635

Tanir, G., C. Aydemir, D. Yilmaz and N. Tuygun, 2006.
Internal carotid artery occlusion associated with
Mycoplasma pneumoniae infection in a child. Turk.
J. Pediatr., 48: 166-171. PMID: 16848121
Waiters, K.B. and D.F. Talkington, 2004. Mycoplasma
pneumoniae and its role as a human pathogen. Clin.
Microbiol.
Rev.,
17:
697-728.
DOI:
10.1128/CMR.17.4.697-728.2004

Science Publications

122

AJI

