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ABSTRACT We evaluated the serum levels of IgG antibodies to Helicobacter pylori, Chlamydia pneumo-
niae and cytomegalovirus and the level of the inflammatory markers C-reactive protein and fibrinogen in 
57 patients with acute coronary syndrome, 65 with unstable angina, 60 with stable angina and 44 healthy 
controls, and whether these markers were associated with cardiac instability 6 months after admission. 
There was a significant increased risk of late coronary events (cardiac death or readmission with acute 
coronary events) associated with seropositivity to C. pneumoniae (adjusted odds ratio 2.12; 95% confi-
dence interval: 1.16–4.08). Other parameters were not significantly associated with late cardiac events 
after adjustment for age, sex, diabetes mellitus, hypertension, hyperlipidaemia and smoking behaviour.

Valeur pronostique des marqueurs d’infection et d’inflammation quant aux complications 
cardiaques dans un échantillon de sujets iraniens
RÉSUMÉ Cette étude a évalué les niveaux sériques des anticorps anti-Helicobacter pylori, Chlamydia 
pneumoniae et cytomégalovirus de type IgG et le niveau des marqueurs inflammatoires de la 
protéine C réactive (PRC) et du fibrinogène chez 57 patients présentant un syndrome coronaire aigu, 
65 présentant un angor instable, 60 présentant un angor stable et 44 sujets sains, et a déterminé si ces 
marqueurs étaient associés à une instabilité cardiaque six mois après l’hospitalisation. On a constaté 
une augmentation significative du risque de complications coronaires (mort d’origine cardiaque ou 
réadmission avec événements coronaires aigus) associée à la séropositivité à C. pneumoniae (OR 
ajusté 2,12 ; IC 95 %  : 1,16-4,08). Les autres paramètres n’étaient pas significativement associés 
aux complications cardiaques après ajustement en fonction de l’âge, du sexe, du diabète sucré, de 
l’hypertension, de l’hyperlipidémie et du tabagisme.
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Introduction

It is generally accepted that inflammation 
plays an important role in the pathogenesis 
of atherosclerosis. It has been reported that 
an elevated level of fibrinogen—a read-
ily measurable acute-phase protein—at the 
time of hospital admission is a determinant 
factor for future coronary events in patients 
with acute coronary syndrome (ACS) [1] 
and is an indicator of the extent of coronary 
atherosclerosis [2]. It has also been sug-
gested that elevated levels of C-reactive 
protein (CRP), a nonspecific but sensitive 
marker of inflammation, has prognostic 
value unrelated to myocardial ischaemia or 
damage [3,4]. 

On the other hand, several studies have 
reported that seropositivity to Chlamydia 
pneumoniae [5,6], Helicobacter pylori [6,7] 
and cytomegalovirus (CMV) [8] are associ-
ated with ACS. It is not clear whether the 
infectious burden could explain the role 
of inflammation in cardiac instability and 
atherosclerosis or not. However, the role 
of these infectious agents is controver-
sial because of some negative data [9–11] 
and the scarcity of studies with long-term 
follow-up. Another source of ambiguity is 
that it is not known whether the role of in-
fection and inflammatory markers for future 
attacks of ACS is the same in patients with 
chronic coronary heart disease (CHD) and 
ACS including subjects with and without 
myocardial necrosis.

In our previous survey in an Iranian 
sample, the overall prevalence of CHD 
based on the World Health Organization 
(WHO) standard Rose questionnaire and/or 
ECG was as high as 19.4% [12]. Regarding 
the overall trend towards establishing the 
role of infection and inflammation in the 
development of atherosclerosis and ACS, 
it is important to evaluate their role in car-
diovascular instability in combination with 

other prevalent cardiovascular risk factors 
in our study population [13]. We conducted 
this study to evaluate: (a) whether the con-
centrations of antibodies to H. pylori, C. 
pneumonia and CMV and the level of CRP 
and fibrinogen are different in patients with 
ACS, stable angina pectoris and healthy 
controls; and (b) whether serum concentra-
tions of infection and inflammatory markers 
on admission, after adjustment for classic 
risk factors for CHD, could predict late 
cardiac outcomes.

Methods

Sample
The study group was 226 consecutive pa-
tients (134 men, 92 women) who had been 
hospitalized in coronary care units affiliated 
to Isfahan University of Medical Sciences 
or referred for diagnostic angiography. The 
patients were divided into 4 groups: acute 
myocardial infarction, unstable angina pec-
toris, stable angina pectoris and healthy 
controls. 

The diagnosis of acute myocardial in-
farction was based on WHO criteria as a 
combination of typical acute symptoms, 
serial ECG changes and elevation of cardiac 
enzymes [14]. 

Unstable angina pectoris was defined 
as angina at rest lasting at least 10 minutes 
and occurring in the 48 hours preceding 
hospital admission, associated with tran-
sient ST-segment depression and/or T-wave 
inversion. 

The remaining 2 groups were enrolled 
from patients who were suspected of hav-
ing CHD but not ACS, and therefore un-
derwent diagnostic coronary angiography. 
The patients with angiographic evidence of 
atherosclerosis in their epicardial coronary 
tree were classified as stable angina pectoris 
and those without as healthy controls. Two 
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cardiologists reviewed the coronary angio-
grams independently. A significant lesion 
was defined as ≥ 50% stenosis of at least 
1 coronary vessel. Of 104 coronary angio-
grams performed, cardiologists agreed in 96 
cases (kappa = 0.84).

Patients were not included if they had 
cardiogenic shock, known thrombotic 
disorders, a known systemic inflamma-
tory condition or malignancy, significant 
valvular heart disease, surgery or major 
trauma in the previous month or marked 
renal failure. Written informed consent was 
obtained from each patient. The study was 
approved by the ethics committee of Isfahan 
Cardiovascular Research Centre, which is a 
member of the Office for Human Research 
Protections, United States Department of 
Health and Human Services (assurance 
number: FWA00008578).

Study protocol
The patients were evaluated for a history of 
CHD risk factors including diabetes mel-
litus, hypertension, hyperlipidaemia and 
smoking habits. 

Blood samples were taken on admission 
and tested for serum immunoglobulin G 
(IgG) antibodies to H. pylori, C. pneumo-
niae and CMV as well as quantitative CRP 
level and plasma fibrinogen concentra-
tion. Serum IgG titres were measured using 
commercial enzyme-linked immunoassay 
(ELISA) kits (Trinity Biotech, Wicklow, 
Ireland). CRP was measured by immuno-
nephelometric assay and fibrinogen by the 
Clauss method [15]. 

All patients were followed up for 6 
months, looking for the occurrence of clini-
cal endpoints, described as cardiac death or 
readmission with ACS. 

Statistical analysis
Continuous variables were evaluated for 
normality of distribution. Variables with 

normal distribution are presented as mean 
and standard deviation (SD); otherwise data 
are presented as median and range. Serum 
concentrations of IgG antibody against H. 
pylori, C. pneumoniae and CMV infections, 
CRP level and plasma concentration of fi-
brinogen were compared among the 4 study 
groups using ANOVA or Kruskal–Wallis 
tests as appropriate. In cases of signifi-
cant differences, post hoc analysis with the 
Tukey test was done to detect the sources of 
observed differences. 

In order to assess the predictive value of 
infection and inflammatory markers for late 
cardiac events, logistic regression analysis 
was used. The model was adjusted for age, 
sex, diabetes mellitus, hypertension, hy-
perlipidaemia and smoking habits. P-value 
< 0.05 was considered statistically signifi-
cant. Statistical analysis was performed 
with SPSS, version 11.0 software.

Results

Of 226 patients, 57 were classified as acute 
myocardial infarction, 65 as unstable angina 
pectoris, 60 as stable angina pectoris and 44 
were controls. The baseline characteristics 
of patients are presented in Table 1. None 
of the patients died during the first admis-
sion period. 

Among the total group of patients, the 
seroprevalence of antibodies to H. pylori 
was 92%, to C. pneumoniae was 27% and to 
CMV was 96%. The median IgG antibody 
to H. pylori was significantly higher in the 
patients with unstable angina than in other 
groups: median 140 IU/mL (range 1–301 
IU/mL) versus 65 IU/mL (range 2–350 
IU/mL) in acute myocardial infarction, 
46 IU/mL (range 1–306 IU/mL) in stable 
angina pectoris and 39 IU/mL (range 2–227 
IU/mL) in controls (Table 2). However, the 
proportion of cases with positive antibody 
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titres was not statistically different between 
the 4 groups (90.5% in unstable angina, 
94.7% in stable angina, 90.2% in acute 
myocardial infarction and 92.7% in the con-
trols). Neither quantitative nor binary analy-
sis showed a statistical difference among 
the 4 groups in C. pneumoniae or CMV 
levels (Table 2). Although the median CRP 
level was not statistically different between 
the 4 groups, positive CRP concentrations 
in healthy controls, stable angina pectoris, 
unstable angina and acute myocardial inf-
arction were 0%, 2.2%, 8.6% and 19.1%, 
suggesting a trend for positive CRP levels to 
be associated with cardiovascular instability 
(Table 2). The median fibrinogen level in 
control patients was less than patients with 
CHD, but not significantly so. 

Positive clinical endpoints in the 6-month 
follow-up period and the corresponding 
mean levels of the 5 markers are shown in 
Table 3. 

In the stable angina pectoris group, lo-
gistic regression analysis showed that the 
unadjusted odds ratios (ORs) were sig-
nificant for C. pneumonia, CMV and CRP 
levels. However, when adjusted for age, 

sex, diabetes mellitus, hypertension, hy-
perlipidaemia and smoking behaviour, only 
serum concentration of IgG antibodies to C. 
pneumoniae were significantly associated 
with late cardiac events (cardiac death or 
readmission with acute coronary events in 
the 6-month follow-up period) [adjusted 
OR = 2.12; 95% confidence interval (CI): 
1.16–4.08; P = 0.02] (Table 4). CMV (ad-
justed OR = 1.56; 95% CI: 0.96–2.64; P 
= 0.07), H. pylori (adjusted OR = 1.02; 
95% CI: 0.52–1.78; P = 0.46), serum CRP 
(adjusted OR = 1.42; 95% CI: 0.88–2.59; 
P = 0.09) and fibrinogen (adjusted OR = 
0.97; 95% CI: 0.52–1.89; P = 0.89) were 
no longer significant (Table 4). In the 3 
other groups—acute myocardial infarction, 
unstable angina pectoris and controls—in-
fection and inflammatory markers did not 
show predictive value (data not shown).

Discussion

In the present study no association was 
found between serum markers of infection 
and inflammation and late cardiac events 

Table 1 Baseline characteristics in the 4 groups of patients   

Variable Acute  Unstable  Stable  Controls  P-value
  myocardial angina angina (n = 44)
  infarction pectoris pectoris
  (n = 57) (n = 65) (n = 60)

Mean age (SD) (years) 58 (12) 61 (11) 65 (11) 53 (8) 0.003

Male sex (% of patients) 75.4 47.7 70.0 40.9 < 0.001

Diabetes mellitus (% of 
 patients) 21.1 33.8 28.3 25.0 0.44

Hypertension (% of 
 patients) 40.4 56.9 38.3 40.9 0.13

Hyperlipidaemia (% of 
 patients) 31.6 35.4 45.0 38.6 0.48

Smoking (% of patients) 42.1 24.6 35.0 18.2 0.03
n = number of patients; SD = standard deviation.
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in patients with ACS, while in patients 
with stable angina pectoris, the CMV 
and C. pneumoniae antibody titres as 
well as CRP level were associated with 
instability. Although there is a general 
trend towards establishing the role of 
inflammation and some particular infec-
tious agents in the development of CHD, 
the pathogenesis in chronic CHD may 
be different from that of ACS. 

Angiographic studies show that 
the extension and severity of coronary 
atherosclerosis are significantly less in 
patients who first present with infarction 
or unstable angina than in those who 
first present with chronic stable angina 
[16,17]. Moreover, because inflamma-
tory cell infiltrates are very common 
in chronic stable CHD and present on 
average only quantitative differences 
[18,19] they may not explain rare, short-
lasting episodes of instability. Thus, it 
would appear reasonable to conclude 
that the acute inflammatory stimuli that 
suddenly trigger instability may not 
necessarily be the same as those most 
commonly involved in atherogenesis. 
Our results are comparable to some 
prior studies that indicate the association 
of infectious burden and serum CRP 
concentration with atherosclerosis but 
not instability of angina [20,21].

In the present study, CRP but not 
fibrinogen was associated with chronic 
CHD. Today, a growing body of evidence 
supports the independent prognostic role 
of CRP in CHD [22,23]. However, the 
low utility of inflammatory markers 
during times of infection or trauma, 
and among individuals with known sys-
temic inflammatory conditions, limits 
their clinical utility. Moreover, several 
major lifestyle and physical character-
istics, including cigarette smoking [24], 
diabetes mellitus [25] and raised blood 
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pressure [26], all influence the plasma level 
of inflammatory markers. In support of 
this hypothesis, it has been shown that the 
predictive value of inflammatory markers 
becomes remarkable when the level of other 
determinants of risk is low [27]. 

The association of some particular infec-
tious agents and CHD remains controver-
sial. A major limitation in interpreting any 
association between H. pylori and CMV 
infections and CHD is the confounding role 
of socioeconomic circumstances [28,29]. 
Although no association was found for H. 
pylori infection in our study, it has the limi-
tation that information concerning socioeco-
nomic status was not obtained. Our finding 
is in accordance with prior studies that 
reported the predictive value of CMV sero-
positivity for CHD in patients with chronic 
CHD [8,30]. Despite increasing volumes of 
data, it is still not clear whether the reported 
associations for H. pylori, C. pneumoniae 
and CMV may simply reflect their role as 
“innocent bystanders” or as a consequence 
rather than a cause of atheroma. Some au-
thors voice the opinion that stress, which 
accompanies ACS, is one of the factors 
predisposing to the reactivation or flaring of 
some particular infectious agents, specifi-
cally latent CMV infection [31]. Moreover, 

due to the widespread prevalence of CMV 
and H. pylori infections in the general popu-
lation, as in our subjects, the presence of 
IgG antibodies precludes proper evaluation 
of the relationship between active infection 
and cardiac events. 

The role of C. pneumoniae in athero-
sclerosis and cardiovascular instability has 
been investigated in several studies with 
different methodologies. The results of 
studies aimed at the detection of C. pneumo-
niae in atherosclerotic lesions by electron 
microscopy [32,33], culture [34,35], in 
situ hybridization [36,32] and even PCR 
[33,34] are controversial. Assessment of 
the relationship between C. pneumoniae in 
peripheral blood monocytes and CHD has 
also yielded conflicting results [35]. Danesh 
proposed that prospective seroepidemio-
logical studies should help to better assess 
the causal association of C. pneumoniae and 
atherosclerosis [37]. 

Comparable to our results, some recent 
seroepidemiological studies support the 
association of C. pneumoniae with athero-
sclerosis and cardiac instability [5,6], while 
others do not [10,11,38]. However, pre-
vious studies have demonstrated that the 
serological method chosen to measure C. 
pneumoniae antibodies has a strong impact 

Table 4 Relative risk for late cardiac events associated with infection 
and inflammation markers in patients with stable angina pectoris   

Variable Unadjusted Adjusteda P-value
  OR (95% CI) OR (95% CI) 

Helicobacter pylori level 1.12 (0.58–1.88) 1.02 (0.52–1.78) 0.46

Chlamydia pneumoniae 
 level 2.32 (1.33–4.26) 2.12 (1.16–4.08) 0.02

Cytomegalovirus level 1.89 (1.13–2.96) 1.56 (0.96–2.64) 0.07

C-reactive protein level 1.68 (1.04–2.84) 1.42 (0.88–2.59) 0.09

Fibrinogen level 1.06 (0.55–2.03) 0.97 (0.52–1.89) 0.89
aAdjusted for age, sex, diabetes mellitus, hypertension, hyperlipidaemia and 
smoking.
OR = odds ratio, CI = confidence interval. 
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on the association between C. pneumoniae 
and atherosclerosis [39,40]. Collectively, 
further large-scale prospective epidemio-
logical studies which validate serological 
methods are needed to fully disclose the 
association of C. pneumoniae and athero-
sclerosis.

Another approach to test the hypoth-
esis would be evaluating the effectiveness 
of secondary prevention with antibiotics 
in patients with CHD. Some earlier stud-
ies showed beneficial effects of antibiotic 
therapy [41,42], whereas some recent trials 
did not [43–45]. Higgins in his review states 
that short-term antibiotic treatment does not 
significantly reduce cardiovascular events 
[46], but a robust study should determine 
whether long-term treatment is required to 
decrease cardiovascular instability. Never-
theless, in interpreting the results we should 
know that, if negative, these trials would 
tell us only that certain antibiotic regimens 
do not alter the prognosis of CHD patients, 
and it does not necessarily mean the loss 
of association between C. pneumoniae and 
atherosclerosis. It is noteworthy that athero-
sclerosis develops progressively from an 
early age and the use of antibiotics late in 
the inflammatory process is unlikely to have 
a beneficial effect. A substitute approach 
might be the use of antibiotics or vacci-
nation to eliminate carriage of infectious 

agents in peripheral blood cells in young 
people without established atherosclerosis 
[47]. Conducting clinical trials to evaluate 
the effectiveness of this approach, though 
difficult, would give valuable guidelines.

If confirmed in a larger series of pa-
tients, our findings may point the way to a 
cost-effective and easily available method 
for identifying patients at high risk of future 
cardiac instability. In order to obtain ac-
ceptable clinical outcomes, inexpensive 
commercial assays for the above-mentioned 
markers need to be available. Clinicians 
will need also to gain knowledge regarding 
the population distribution of seropositivity 
to markers of inflammation and infection, 
and develop health prevention measures 
that address the identified risks.
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International Day of Persons with Disabilities, 3 December
“Dignity and justice for all of us” is the theme of this year’s International 
Day for Persons with Disabilities as well as for the 60th anniversary of 
the Universal Declaration of Human Rights.
2008 is a significant year in the international human rights movement 
given the entry into force on 3 May of the Convention on the Rights 
of Persons with Disabilities. However, all over the world, persons with 
disabilities, around 10% of the world’s population, 650 million people, 
continue to face barriers to their participation in society and are often 
forced to live on the margins of society. There is a strong link between 
disability and poverty: 80% of persons with disabilities, more than 400 
million people, live in poor countries. The statistics on employment 
for persons with disabilities are staggering: in developing countries, 
80–90% of persons with disabilities of working age are unemployed 
compared to an estimated to be 50–70% in industrialized countries. 
The rights to education and health are also routinely denied: according 
to UNESCO, 90% of children with disabilities in developing countries 
do not attend school. 
All human beings are not only entitled to rights, but also have the 
responsibility of making universal human rights a reality for all of us. 


