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Abstract: There are increasing evidences that chronic inflammation plays a role in all stages of the
atherosclerotic process. A variety of inflamation markers have been shown to predict future cardiovascular risk,
of these CRP the most extensively studied. The use of CRP may significantly add to our ability to correctly
identify patients presenting with ischemic heart disease who are at high risk for future cardiovascular events.
In addition to providing improved global risk prediction, CRP screening in specific populations may also
provide a method of targeting preventive interventions, such as statin therapy. The role and use of CRPin

ischemic heart diseases are main focuses of thisarticle
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INTORDUCTION

Cardio Vascular Disease (CVD) isthe major cause of
death in the world. Atherosclerosis, the underlying cause
of most CVD, is an inflammatory process that starts early
in life and progresses sowly and silent for decades.
Current evidence supports a central role for inflammation
in all phases of the atherosclerotic process, from lesion
initiation through to progression and, ultimately, the
thrombotic complications of atherosclerosis™?.

Elevated levels of several inflammatory biomarkers
have been demonstrated to have predictive value for
future cardiovascular events. Of these potential markers,
C-reactive protein (CRP) has been the most extensively
studied. It may help predict short- and long-term
cardiovascular outcomes, and the additiona CRP
screening to traditional lipid testing has the potential to
identify individuals at high risk for future cardiovascular
events who may benefit from target preventive
interventiong*®

Theroleand use of CRPand inflammatory processes
in the pathogenesis of ischemic heart diseases have been
briefly discussed in thisreview.

C-reactive protein as biochemical indicator: C-reactive
Protein (CRP) is a primitive acute phase inflammatory
protein that is released in response to acute injury,
infection, or other inflammatory stimuli, such as
hypersensitivity  reactions, inflammatory  diseases,
alograft rejection, malignancy, necrosis, and trauma, and
is also increased during pregnancy!™

CRP is known to be produced primarily in the liver,

synthesized by hepatocytes in response to intermediary
inflammatory cytokines particularly IL-6. There are other
possible sites of CRP expression including atherosclerotic
plague, norma human artery, heart, kidney and
adipocytes®,

C-reactive protein has a normal range of less than 2
mg LG' in healthy individuas; with illness, this level
increases in the first 6-8 h and can reach peak levels
approaching 300 mg LG" after approximately 48 h*, Upon
resolution of inflammation or tissue destruction, CRP level
rapidly decline with anelimination half-life estimated at
4-9 h*2,

CRP leve in hedthy subjects over 24 h measured
hourly was no significant individual diurnal variation,
which makesit possible to measure CRP at any time of the
day'*¥ Fasting samples are not required and samples have
been shown to be stable at room temperaturd®. It is
found that mean CRP level in serum was increasing
dightly with age®™. There is no difference in mean
concentrations between men and women although higher
levels are found late in pregnancy™. C-reactive protein
levels are higher among smokers, and obese subjects.
CRP levels are also associated with increased blood
pressure, and are predictive of the development of
hypertension!*s*7,

CRP is easily and inexpensively measured, and
standardized high-sensitivity (hssCRP) assays are
commercially available that provide similar results in
stored, fresh or frozen plasma™®*?. Several approaches
have been used by investigators to measure hs-CRP,
including the labeling of anti-CRP antibodies with either
enzyme (ELISA), or fluorescent compound, and attaching

the antibody either monoclonal or polyclonal to
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polystyrene beads®®!, However, taking into account the
moderate repeatability of CRP measurement over time, its
predictive value could be even further improved by
making several serial measurements®,

CRP and atheroscleosiss CRP is an important
cardiovascular risk factor and deposits in the arterial wall
during atherogenesis, colocalizing with the terminal
complement complex and foam cells. CRP upregulates the
expression of adhesion molecules, and mediate
proinflammatory factor induction in several kinds of cells
in artery wall as well as circulating monocytes®”. It
increases opsonization of LDL and mediates the uptake of
LDL into the macrophages, which then become foam cells.
Accumulating studies have been showed that CRP
may be a direct cause of CVD. Those data suggest that
CRP may indeed adirect proinflammatory factor involving
in the initiation, evolution and progression of
atherosclerosis. Furthermore, it has been found that
baseline levels of CRP are a strong independent predictor
of risk of future myocardia infarction (MI), stroke,
peripheral vascular disease, and vascular death among
healthy individuals including man and women without
known vascular disease by several investigatoré® .

Clinical Evidence of CRP as a Predictor of ischemic
heart disease: CRP level correlate with clinical severity of
CAD and coronary events in both acute and subacute
phases of myocardia ischemia. Myocardial ischemia
without necrosis does not induce arise of circulating CRP
levels, as was demonstrated in patients with variant
angina pectoris with documented episodes of myocardial
ischemid®!, Likewisg, it has been shown that CRP levels
are significantly lower in patients with stable angina than
in those with unstable angina (UA) or M1.2,

The potential association between CRP and
cardiovascular prognosis was first illustrated in patients
presenting with acute coronary syndrome (ACS§***
was confirmed the prognostic utility of CRP among
patients presenting with ACS both in the short and long
termi®31

MI results in necrosis of cardiac muscle, which is a
stimulus for CRP production®. hs-CRP levels rise in
paralel to the amount of muscle necrosis, peaking at
around day 2 post MI and then faling. Persistent
elevations of hssCRP 14 days after MI, suggesting
ongoing inflammation, predict recurrent events™,

In patients with UA, elevated hs-CRP is strong
predictor of plaque instability. Liuzzo et al ¥ showed that

and
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patients with  UA who had elevated blood CRP
concentrations of = 3.0 mg LG' had more ischaemic
episodes compared with patients with CRP levels= 3.0 mg
LG. hs-CRP levels may guide management by stratifying
patients into higher and lower risk groups.hs-CRP levels
add prognostic information independent of troponin level
and the two measurements together may give greater
insight into the patient's globa cardiovascular risk,
thereby guiding management 44,

Recent data aonfirm that CRP is a strong independent
predictor of short and long term mortality among patients
with ACS treated revascularization™. Elevated CRP levels
also may represent a biomarker for patients who are most
susceptible to reocclusion. A recent analysis by Chew et
al . shows that CRP predicts therisk of death or M1 at 30
days among patients undergoing percutaneous coronary
intervention. Data from the FRISC-II study suggest that
the benefits of an early invasive approach may be greatest
among those with evidence of a heightened inflammatory
response”®. In the absence of an elevated inflammatory
response, a less invasive approach may prove equally
effective. In addition, among patients who undergo
coronary artery bypass grafting, those with elevated CRP
levels experience significant recurrent events in the 6
years following surgery compared with patients with
normal or low CRP levels®. In patients receiving a cardiac
transplant, elevated CRP levels may be a significant
biomarker for cardiac allograft vasculopathy or rejection,
or botht*,

The effect of medical tehrapy on CRP: Although no
specific therapies have been developed to decrease CRP
and there is no direct evidence that risk of future
cardiovascular events is diminished by reducing CRP,
studies have been showed that aspirin and statin are
effective in decreasing the incidence of future coronary
events in those with increased CRP concentration.
Evidence suggests that all statins lower hsCRP levels.
This effect was not dose dependent and not consistently
associated with the statins' effect in reducing vascular
risk!*1, Further data suggest that the benefits of statin
therapy may be greatest among those with elevated CRP
levels, either among post-MI patients®. or in the primary
prevention setting™?.

The effect of aspirin on CRP levels is
controversia™®, but the benefit of aspirin therapy in
preventing future M1 appears to be greatest among those
with elevated CRP levels™,

Recently, severa other drugs administration have
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also shown the decreased effects on serum CRP level
including angiotensin 11 converting enzyme inhibitor,
angiotensin Il receptor blocker™, beta blocker™ as well
as antiplelet drugs, for example ezetimibd® and
clopidogrel™ in small sample size clinical trials. The other
interventions,

such as lifestyle changes, weight loss, stop smoking
have also been demonstrated a benefit effects on those
inflammatory markers, including CRP**7,

CONCLUSIONS

Measurement of CRP in addition to lipid levels may
improve identification of individuas at risk for
cardiovascular events®, and that CRP may be an even
stronger predictor than LDL-C level, particular when LDL-
C is low®™, and may provide additional prognostic
information to that conveyed by the Framingham risk
score™

The CDC/AHA statement contains recommendations
for the use of CRP in the diagnosis and management of
cardiovascular disease. The use of the high-sensitivity
CRP assay to perform at least two measurements,
preferably 2 weeks apart, is advocated. To categorise risk,
cut points for CRP according to approximate tertilesin the
adult population have been suggested: low risk (=1.0mg
LG"), averagerisk (1.0-3.0mgLG"), and highrisk (= 3.0 mg
LGY)"*, A CRP level >10 mg LG* generally indicates the
presence of a significant acute-phase response, and
further assessment is required to determine the
Cause[ﬁo,Gl].

As a result the use of CRP and other novel
inflammatory markers may significantly add to our ability
to correctly identify patients presenting with ACS who are
at high risk for future cardiovascular events. Individuals
with evidence of heightened inflammation may benefit
most from an aggressive modification of lifestyle and an
intensification of proven preventive therapies such as
aspirin and statins. Moreover, the benefits of an early
invasive strategy may also be greatest among those with
elevated levels of inflammatory biomarkers.
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