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Introduction

Inflammation is established as an important contributor to

atherogenesis and acute atherothrombosis ( Libby P et al 2002) .

Researchers and clinicians have thus turned to biochemical

markers of inflammation as possible non-invasive indicators of

underlying atherosclerosis, the risk of first or recurrent

cardiovascular events and the success of therapeutic and

preventive interventions (Morrow DA and Braunwald E

2003).

High-sensitivity C-reactive protein (hs-CRP) measurement is

the most extensively studied of these markers and is  associated

with the risk of adverse cardiovascular outcomes in  apparently

healthy individuals and in patients with established coronary

artery disease (Pearson TA et al 2003 ).

hsCRP also remains predictive of cardiovascular events after

accounting for the presence and severity of angiographically

determined stenosis among symptomatic patients treated

conservatively (Zebrack JS et al 2002).
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Aim of the work

The aim of our study will be to assess prognostic value of

high sensitive C-reactive protein in patients with acute ST-

segment elevation myocardial infarction.
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CHAPTER : (2)
C-reactive protein

Introduction :
Increasing evidence of atherosclerosis suggests a prominent

role for inflammatory processes in its pathogenesis (Hansson

and Libby et al 2006). Inflammatory cells and soluble

mediators are key components of the atherosclerotic plaques in

the different steps of lesion evolution (Carter et al 2005).

Several inflammatory markers have been associated with a

greater likelihood of cardiovascular diseases. Of those C-

reactive protein (CRP) and myeloperoxidase (MPO) are the most

well known. Therefore, It has been proposed that increased

use of the monitoring of inflammatory and other diagnostic

markers could be of use in the screening and prediction of the

risk of infarction. (Niskanen et al 2006)

CRP is an acute phase protein that has been shown to be a

marker of systemic inflammation, elevated in response to injury,

infection and other inflammatory stimuli. It is directly related to

IL-6 stimulation and, unlike other acute phase reactants, its

levels remain stable over long periods in the absence of new

stimuli. However, CRP is not only a powerful inflammatory

marker, but increasing evidence suggests that CRP may also



Review of Literature

25

directly participate in the inflammatory process of atherogenesis.

(Inoue T et al 2005)

Recent studies have also shown that CRP originates not only

in the liver, but also from other tissues, including SMCs from

normal coronary arteries  and diseased coronary artery bypass

grafts  as well as coronary artery endothelial cells which may

provide an explanation for potential local actions of CRP (Singh

Pet al 2007).

Ishikawa found that CRP plays an important role on plaque

vulnerability and in the pathogenesis of unstable angina, as well

as restenosis after coronary intervention (Ishikawa T et al

2003). It is produced at the site of the culprit plaque, via the

existence of CRP gradient in coronary arterial blood, sampled

just distal and proximal to the culprit lesions (Inoue T et al

2005)

The transcardiac CRP gradient (coronary sinus minus

peripheral blood), and activated Mac-1, increased gradually after

stenting, reaching a maximum at 48 h. Further, there was a

positive correlation between the transcardiac CRP gradient and

activated Mac-1 at 48 h. These findings suggest CRP is

produced at the site of the vulnerable plaque or the vessel wall

injured by PCI and this locally released CRP may play a role in

Mac-1 activation and restenosis (Inoue T et al 2005).
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In contrast to many other inflammatory markers, assay
techniques for high sensitive (hs)-CRP are reliable, fully
automated, and sensitive, providing a simple clinical tool for the
careful assessment of systemic inflammation (Wilkins J et al
1998)

Therefore, a statement from the US Centers for Disease
Control and Prevention and the American Heart Association
(CDC/AHA) recommended that CRP has the assay
characteristics most conducive to use in clinical practice
compared with other inflammatory markers (Pearson TA et al
2003). Circulating levels of CRP have been found to be related
to a number of well known cardiovascular risk factors, such as
obesity, smoking, blood pressure, serum triglycerides,
apolipoprotein B, fasting blood glucose, heart rate, serum
fibrinogen and inversely to HDL-cholesterol levels, both in
children and in adults (Cook DG et al 2000). Healthy
individuals with at least one of their parents with myocardial
infarction (MI) had elevated CRP levels compared with those
without heredity for myocardial infarction (Margaglione M et
al 2000). In a recent study, conducted on patients with various
cardiovascular risk factors but no CAD (diabetic, hypertensive,
smokers, and obese), in addition to healthy controls, the CRP
levels, age, waist circumference, homocysteine, and triglycerides
were predictors of intima-media thickness of the carotid artery
assessed by Doppler, while CRP, age, and triglycerides were
predictors of plaque formation (El-Gendi SS et al 2008).
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Biological properties of CRP :

CRP belongs to the pentraxin family of proteins; consisting

of five identical subunits which associate to form a stable disc-

like pentameric structure. The gene for CRP is on chromosome

1, and about 35 to 40% of the variability of baseline CRP

concentrations between different healthy individuals is

controlled by genetic polymorphisms in the CRP gene (Lange

LA, et al 2006). Plasma CRP is predominantly produced by the

hepatocytes and regulated by cytokine interleukin- 6 (IL-6), and

to a much lesser extent also by IL-1and tumor necrosis factor

(TNF)- (Black S,et al 2004). although extrahepatic synthesis of

CRP has also been reported in neurons, atherosclerosis plaques,

monocytes, lymphocytes, and some tumors (Jialal I, et al 2004).

The liver is also the only significant site through which CRP is

cleared at a constant rate from the plasma. As such, the plasma

CRP concentrations are almost solely determined by the

synthetic rate of its production in the liver ( Pepys MB and

Hirschfield GM 2003).

Furthermore, the half-life of CRP is about 19 hours and this

does not change in healthy conditions or disease. For these

reasons, elevated circulating levels of CRP in inflammatory

states are secondary to an increase of CRP production (Jialal et

al 2004).
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In healthy subjects, the CRP baseline concentration in the

plasma is about 0.8 mg/l, and is in part genetically regulated

(Tall 2004). Single nucleotide polymorphisms (SNPs) in both

CRP gene and in a number of other genes regulating CRP

secretion have been found associated with CRP baseline levels

in humans (Zhang YY et al 2007). Although still controversial,

the modulation of CRP levels by other gene products might be

considered as a very promising field for future investigations.

Further studies of larger samples are warranted to assess the

determination of CRP levels by polymorphisms in other genes.

In humans, the gene encoding CRP is mapped to chromosome 1

(1q23-24) and consists of 2 exons. SNPs in the CRP gene

promoter have been found associated to differences in baseline

serum CRP levels (Kovacs et al 2005).

In addition, also polymorphic sequences in other portions of

CRP gene have been identified  and associated with immune-

mediated diseases or inter individual variations of baseline CRP

production (Kathiresan S et al 2006). Another study showing

that the most common causes of CRP deficiency are represented

by liver failure or therapies affecting the acute-phase stimulus

(Vermeire S et al 2004). Therefore, SNPs in other genes and

clinical conditions appear as implicated in the regulation of CRP

baseline levels rather than SNPs in CRP gene. On the other

hand, CRP secretion is increased by infections (bacterial, fungal,


