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ABSTRACT
Background: Atherosclerosis is associated with low-grade vascular inflammation that can be measured with
high sensitivity-C reactive protein (hs-CRP). Acute coronary syndrome (ACS) events are thought to occur due to
plaque rupture which is induced by the inflammatory process. Therefore with the onset of ACS there is a rise of
hs-CRP from the baseline levels. This study was carried out to observe the fluctuations in serum hs-CRP
concentrations after ACS and to determine the optimal time for blood sampling for hs-CRP that represents the
baseline value.
Methods: Serial estimates of serum hs-CRP were done in patients admitted with ACS by turbidimetry. Samples
were taken, on admission, day three, five, 24 and 84 from the onset of symptoms.
Results: Eight male patients (mean age 53, SD 5 yrs) with ACS (five with ST- elevation myocardial infarction
and three with unstable angina) were included. Serum mean (SD) hs-CRP level on admission was 3.06 (1.3)
mg/L. Then levels rose to 6.17 (2.6) mg/L on day three; was significantly different from on admission value (p =
0.013). Then it declined to 4.37 (1.8) mg/L on day five and on 24th day to 3.21 (1.2) mg/L. The value on 84th day
was 3.12 (1.4) mg/L. No significant difference was observed between the mean hs-CRP level on admission and
on day five (P = 0.20), on day 24 (p = 0.81) and on day 84 (p = 0.93), respectively.
Conclusion: Serum hs-CRP fluctuates after ACS, peaked on day three, returns to the basal level by day five
following the acute event. Therefore basal level is more reliably reflected by the on admission sample.
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Introduction
Atherothrombosis of the coronary and cerebral
vessels is understood as a disorder of inflammation
and a disorder of lipid accumulation (1).
Atherogenesis is a process of cellular adhesion,
monocyte and macrophage attachment, and
transmigration of immune cells across the
endothelium. In the later stages, there is transition of
mature stable plaque to unstable plaque, rupturing at
the time of acute thrombosis (2).
C-reactive protein, a sensitive marker of the acutephase response, has attracted increasing attention in
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recent years because many epidemiologic studies
have shown consistent positive associations between
high-sensitivity CRP (hs-CRP) concentrations in
the peripheral circulation and the risk of future
cardiovascular events, independently of established
risk factors. There is clinical evidence demonstrating
that many biomarkers of inflammation are elevated
years in advance of first ever myocardial infarction
(MI), and that these biomarkers are highly predictive
of recurrent MI, recurrent stroke and cardiovascular
death (3, 4).
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In clinical practice, the inflammatory biomarker in
widest use is hs-CRP. When interpreted within the
context of usual risk, levels of hs-CRP < 1, 1 to 3, and
> 3 mg/L denote lower, average, and higher relative
risk for vascular events (5).
The hs-CRP is involved in the inflammatory process
linked to ischemic myocardial damage and necrosis
and there are reports that C-reactive protein levels
increase during acute myocardial infarction (AMI)
and unstable angina (UA) (6, 7).
A patient admitted with an ACS may have a variable
course with respect to the serum hs-CRP concerned.
Therefore it is important to determine the optimum
time to obtain the sample of blood that reflects the
basal level of hs-CRP in these patients. There are few
reports on serial measurements of hs-CRP during the
period after acute myocardial infarction and the
findings are inconsistent.
Therefore this study was carried out to study the
fluctuations in serum hs-CRP concentrations after
ACS and to determine the optimal time for blood
sampling for hs-CRP that represents the baseline
value.

Methods
This research was conducted as a part of a larger
study investigating the association of total
testosterone and hs-CRP with coronary artery
disease and its severity in men. The ethical clearance
was obtained from the Ethical Review Committee of
Faculty of Medicine, University of Ruhuna, Galle.
The protocol for this study was approved by the
authorities of Teaching Hospital, Karapitiya, Galle.
Informed written consent was obtained from all
participants of the study. Study subjects included
were male patients admitted to the Emergency
Treatment Unit and the Coronary Care Unit with
acute coronary syndrome.
Diagnosis was made on the basis of typical history
and electrocardiographic changes and all recruited
patients fulfilled the American College of
Cardiology/American Heart Association criteria for
acute coronary syndrome (8).
Consecutive male patients in the age range of 30-73
years were included within a period of three months.
During the baseline interview on discharge from
the hospital, information was gathered using an
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interviewer - administered questionnaire. Height and
weight were also recorded. The hospital stay of the
patient varied from three to five days.
The level of serum hs-CRP was estimated in eight
male patients with ACS, which included five patients
with ST-segment-elevation-myocardial infarction,
and three patients with unstable angina. Three
samples of blood were collected during the hospital
stay; first sample on admission, second sample on
day three and a third sample on day five from the
onset of symptoms. Following discharge from the
hospital, two further samples were obtained on day
24 and on day 84 (12 weeks) after the acute
ischaemic episode. The on admission sample was
obtained around mean of 8.8 hours from the onset of
symptoms. Blood samples (5ml) were drawn by
venipuncture and serum was separated by
centrifugation and stored at - 700C until assayed.
Serum hs-CRP was measured by commercially
available test kit based on turbidimetry (DIAgAM,
Rue du Parc Industrial, 7822, GHISLENGHIEN
Belgium). The analytical range of the test kit was
0.005-16.00 mg/L, and intra-assay and inter-assay
coefficient of variations were less than 1 %. Assays
were performed blind with respect to the information
of the study subject. Total serum cholesterol and
plasma glucose were measured by enzyme-based
colourimetry methods using commercially available
test kits (ProDia International, UAE).
Data were analyzed by Minitab software (version 15
for Windows). Raw data were inspected for
normality and were presented as mean ± SD. Serum
hs-CRP levels at different time intervals were
analyzed by two samples t-test.

Results
One patient died of recurrent myocardial infarction
before the final sample was obtained and three
patients dropped out from 12 patients who were
initially recruited. The data of eight patients were
presented. All patients with ST-elevation myocardial
infarction (STEMI) received thrombolytic therapy
with streptokinase. There were no patients who
developed heart failure, serious arrhythmias or reinfarctions. The basic characteristics of patients are
shown in Table 1.
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Table1: Characteristics of eight subjects admitted with acute coronary syndrome

Data as mean ± SD, 2DEcho: 2 Dimensional echocardiography

Me an serum hs-CRP conce ntration (mglL)

Mean (SD) serum hs-CRP concentration on admission was 3.06 (1.3) mg/L. Then concentration rose to 6.17
(2.6) mg/L on day three and peaked. The concentration declined thereafter to 4.37 (1.8) mg/L on day five
appeared returning to the values seen on admission. The mean hs-CRP concentration on day 24 and 84 were 3.21
(1.2) mg/L, 3.12 (1.4) mg/L respectively. Fluctuations of mean serum hs-CRP concentration at different time
intervals were demonstrated in Figure 1.
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Figure 1: Fluctuations of serum hs-CRP in acute coronary syndrome
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Figure 1. The hs-CRP concentration on admission
(3.06 mg/L), on day five, (4.37 mg/L), on day 24
(3.21 mg/L) and on day 84 (3.12 mg/L) were not
significantly different. Peak concentration (6.17
mg/L) was achieved on day three.
The highest concentration was achieved on day three
(6.17mg/L) and was significantly different from the
concentrations on admission (6.17 mg/L vs. 3.06
mg/L, p=0.013), on day 24 (6.17 mg/L vs. 3.21 mg/L,
p=0.017), on day 84 (6.17 mg/L vs. 3.12 mg/L,
p=0.015), but it is not significantly different from
day five concentration (6.17 mg/L vs. to 4.37 mg/L
p=0.17).
It was noted that no significant difference was
observed between the mean hs-CRP concentration
on admission and on day five (3.06 mg/L
vs.4.37mg/L, p=0.20), day 24 (3.06 mg/L vs. 3.21
mg/L, p=0.81), day 84 (3.06 mg/L vs. 3.12 mg/L,
p = 0.93), respectively.
Discussion
In the present study serial estimation of hs-CRP in a
group of patients with ACS from admission to 12
weeks (84 days) showed significant fluctuations.
The hs-CRP level peaked on day three and declined
to the on admission level (basal level) by day five and
remained relatively unchanged thereafter up to 12
weeks (84 days).
The acute-phase response of C-reactive protein is
considered to be non-specific and reflects cytokinemediated hepatic production triggered by
inflammation, infection, and tissue injury (1).
Plasma levels of CRP usually start to rise about 6
hours after an acute stimulus, reaching a peak by 48
hours. The level then decreases at a rate close to the
measured plasma half-life of CRP of about 19 hours
(9) with the abrupt cessation of the stimulus.
Evidence suggests that inflammation within the
atherosclerotic plaque contributes to its
destabilization and subsequent disruption (2).
The results of our study are in keeping with other
studies which report that C-reactive protein levels
increase in acute coronary syndrome (6, 7, 10).
Majority of studies showed that hs-CRP usually
peaks from 48 hours to 72 hours from the onset of
symptoms of ACS (6, 11, 12). These study findings
are in line with our study, which revealed 72 hours
(day three) as the time when hs-CRP peaks following
ACS.
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There are other factors that may also influence the
rise and variation of serum hs-CRP. Thrombolysis
therapy and early reopening of the infarct-related
artery in AMI patients can lead to low CRP levels or a
smaller rise than expected in some patients (13). It is
reported that elevation of hs-CRP can be lowered
with the treatment of statin (14) and aspirin (15).
C-reactive protein may also be used as a surrogate
marker of infarct size (13).
Therefore there is indisputable evidence of a rise of
CRP in ACS. The fluctuations depend on the type
and size of myocardial infarction and are also
influenced partly by treatment, which may affect the
time of peaking.
In conclusion, serum hs-CRP fluctuates after ACS,
peaked at day three, returns to the basal level by day
five following ACS. Therefore basal level is more
reliably reflected by the on admission sample.
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