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ABSTRACT

Background: The present study was conducted for examining the association of high-sensitive C-reactive protein (hs-CRP) and
lipid profile in early phase acute coronary syndrome (ACS) patients.

Materials & Methods: A total of 200 patients with ACS and 100 healthy controls were enrolled in the present study. A Performa
was made and detailed clinical profile, demographic details and medical history of all the patients was recorded. All patients with
ACS with divided into two study groups as follows: Early onset group: Onset of ACS symptoms in less than 6 hours, and Late
onset group: Onset of ACS symptoms in between 6 hours to 24 hours. Blood samples were obtained within 24 hours from onset
of symptoms and were sent to laboratory. Auto-analyzer was used for evaluation of serum lipid profile and hs-CRP levels.
Results: Mean hs-CRP levels among ACS patients and controls was found to be 8.32 mg/L and 1.13 mg/L respectively. Mean
serum lipid profile was significantly deranged among ACS patients in comparison to healthy controls. Also, while comparing the
hs-CRP levels among patients of early onset ACS and late onset ACS group, significant results were obtained. While evaluating
and comparing the lipid profile among early onset ACS patients and late onset ACS patients, significant results were obtained.
Conclusion: The higher mortality and morbidity may be caused by the ACS patients' changed lipid profiles and noticeably
higher levels of the inflammatory marker hs-CRP compared to controls.
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INTRODUCTION

Acute coronary syndrome (ACS) refers to a group of
conditions that include ST-elevation myocardial
infarction (STEMI), non-ST elevation myocardial
infarction (NSTEMI), and unstable angina. A quick but
thorough assessment of the patient's history and
findings on physical examination, electrocardiography,
radiologic studies, and cardiac biomarker tests permit
accurate diagnosis and aid in early risk stratification,
which is essential for guiding treatment. Diagnosis of
acute coronary syndrome relies on clinical presentation,
ECG findings, and biochemical evidence of myocardial
injury.” ® The immediate initial branchpoint for a
patient with possible acute coronary syndrome is, of
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course, the presence or absence of diagnostic ST-
segment elevations on the 12-lead ECG.*

Various studies published since the 1990s have
established high sensitivity C-reactive protein (hsCRP),
a biomarker of inflammation, as an independent
predictor for CAD. A meta-analysis of these
observational studies showed that people in the top
quartile for hsCRP levels had an odds ratio (OR) of 1.5
compared with those in the lowest quartile for major
cardiovascular events, after adjusting for established
risk factors.> 7 Dyslipidemia is an abnormal amount of
lipids (e.g. triglyceride, cholesterol, and/or fat
phospholipids) in the blood. It has become a global
issue with a high risk of cardiovascular diseases
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(CVDs).® Hence; the present study was conducted for
examining the association of high-sensitive C-reactive
protein (hs-CRP) and lipid profile in early phase acute
coronary syndrome (ACS) patients.

MATERIALS & METHODS

The present study was conducted for examining the
association of high-sensitive C-reactive protein (hs-
CRP) and lipid profile in early phase acute coronary
syndrome (ACS) patients. A total of 200 patients with
ACS and 100 healthy controls were enrolled in the
present study. A Performa was made and detailed
clinical profile, demographic details and medical
history of all the patients was recorded. All patients
with ACS with divided into two study groups as
follows:

Early onset group: Onset of ACS symptoms in less
than 6 hours, and

Late onset group: Onset of ACS symptoms in between
6 hours to 24 hours.

Blood samples were obtained within 24 hours from
onset of symptoms and were sent to laboratory. Auto-
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analyzer was used for evaluation of serum lipid profile
and hs-CRP levels. All the results were recorded in
Microsoft excel sheet and were subjected to statistical
analysis using SPSS software. Chi-square test and
Mann Whiteny U test were used for evaluation of level
of significance.

RESULTS

A total of 200 ACS patients and 100 healthy controls
were analyzed. Mean hs-CRP levels among ACS
patients and controls was found to be 8.32 mg/L and
1.13 mg/L respectively. On comparison statistically,
significant results were obtained. Mean serum lipid
profile was significantly deranged among ACS patients
in comparison to healthy controls. Also, while
comparing the hs-CRP levels among patients of early
onset ACS and late onset ACS group, significant results
were obtained. While evaluating and comparing the
lipid profile among early onset ACS patients and late
onset ACS patients, significant results were obtained.

Table 1: Comparison of hs-CRP levels among ACS patients and controls

hs-CRP (mg/L) ACS patients Controls
Mean 8.32 1.13
SD 6.12 0.79
p-value 0.001 (Significant)

Table 2: Comparison of lipid profile among ACS patients and controls

Lipid profile ACS patients Controls p-value
Total cholesterol (mg/dL) 176.3 159.2 0.001 (Significant)
Triglycerides (mg/dL) 148.8 121.7 0.004 (Significant)
HDL (mg/dL) 38.6 51.1 0.000 (Significant)
LDL (mg/dL) 102.7 85.3 0.002 (Significant)

Table 3: Comparison of hs-CRP and lipid profile between early onset and late onset ACS

Variables Early onset ACS patients Late onset ACS patients p-value
Hs-CRP (mg/L) 4.12 13.87 0.017 (Significant)
Total cholesterol (mg/dL) 166.2 175.5 0.039 (Significant)
Triglycerides (mg/dL) 135.9 149.1 0.001 (Significant)
HDL (mg/dL) 49.8 36.7 0.003 (Significant)
LDL (mg/dL) 91.7 105.3 0.001 (Significant)

DISCUSSION

10

Evidence from several

studies suggests that

Coronary artery disease (CAD) and acute coronary
syndromes (ACS) represent a significant public health
burden worldwide, contributing to substantial morbidity
and mortality rates. Epidemiological studies have
highlighted the widespread prevalence and considerable
impact of these conditions on individuals and healthcare
systems. Acute coronary syndromes encompass
myocardial infarction and unstable angina. Although
survival has improved, acute coronary syndrome
remains a significant cause of morbidity and mortality.®
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physicians often do not integrate the most important
markers of risk into a clinical assessment of risk. In one
study, several established determinants of risk appeared
not to influence the treating physicians' assessment of
risk, which correlated poorly with risk assessed by a
validated risk score.!! High-sensitivity C-reactive
protein (hsCRP) is a marker of inflammation that
predicts incident myocardial infarction, stroke,
peripheral arterial disease, and sudden cardiac death
among healthy individuals with no history of



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 9, No. 2, July-December2020 Online ISSN: 2250-3137

cardiovascular disease, and recurrent events and death
in patients with acute or stable coronary syndromes.'
Epidemiological ~ surveys  have  shown  that
atherosclerosis due to dyslipidemia is directly correlated
with a risk of IHD. Coronary artery disease (CAD) has
been directly linked to hypercholesterolemia,
particularly elevated plasma levels of cholesterol in
low-density lipoproteins (LDL-C). Increased risk of
AMI has been seen in patients with low plasma levels
of high-density lipoprotein (HDL-C) cholesterol.*® 4
Hence; the present study was conducted for examining
the association of high-sensitive C-reactive protein (hs-
CRP) and lipid profile in early phase acute coronary
syndrome (ACS) patients.

A total of 200 ACS patients and 100 healthy controls
were analyzed. Mean hs-CRP levels among ACS
patients and controls was found to be 8.32 mg/L and
1.13 mg/L respectively. On comparison statistically,
significant results were obtained. Mean serum lipid
profile was significantly deranged among ACS patients
in comparison to healthy controls. Also, while
comparing the hs-CRP levels among patients of early
onset ACS and late onset ACS group, significant results
were obtained. While evaluating and comparing the
lipid profile among early onset ACS patients and late
onset ACS patients, significant results were obtained.
Our results were in concordance with the results
obtained by Jindal P et al who also reported similar
findings. In their study, authors assessed high sensitive
CRP and lipid profile in early phase of acute coronary
syndrome (ACS). 72 ACS patients of both genders were
included. Group | comprised of ACS patients and group
I had healthy subjects. In group I and group Il, the mean
hs-CRP was 9.12 and 1.06, TC was 168.4 and 158.4,
TG was 142.5 and 116.8, LDL-C was 104.2 and 88.5,
HDL-C was 40.6 and 49.2, VLDL-C was 27.6 and 23.1,
TC:HDL-C ratio was 4.1 and 3.41 and LDL-C:HDL-C
ratio was 2.89 and 1.92 respectively. The difference
was significant.3

One recent study suggested an interactive effect of the
systematic inflammatory response on prognosis in not
only patients with acute myocardial infarction but also
patients with non-obstructive coronary artery disease.
Further, the clinical significance of hs-CRP is expected
to increase with the introduction of treatments targeting
hs-CRP. Indeed, the CANTOS study showed that
canakinumab, a fully human monoclonal antibody
targeting interleukin-1p, significantly reduced the hs-
CRP level and improved clinical outcomes in a manner
that was independent from LDL-C levels in patients
with a previous history of myocardial infarction.'> 16
Accordingly, several mediators of the inflammatory
response, including acute-phase proteins, cytokines and
cellular adhesion molecules have been evaluated as
potential indicators of the risk of a first acute
atherothrombotic event, as well as of recurrent
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complications after initial presentation. As the
prototypical acute-phase reactant, hs-CRP has been the
focus of much of the clinical investigation. Various
epidemiological studies have demonstrated that hs-CRP
is a strong predictor of future cardiovascular events
(Blake GJ et al, Liuzzo G et al, Ridker PM et al, Ridker
PM et al).}”- 2Krintus M et al, in another similar study,
investigated whether assessment of C-reactive protein
(CRP) and apolipoproteins, besides the traditional lipid
profile, enhances the assessment process for the risk of
acute coronary syndrome (ACS). Their study indicated
that CRP superiorly to apolipoproteins and lipid profile
facilitates the risk stratification for ACS occurrence.?

CONCLUSION

The higher CHD mortality and morbidity may be
caused by the ACS patients' changed lipid profiles and
noticeably higher levels of the inflammatory marker hs-
CRP compared to controls.

REFERENCES

1. Voudris KV, Kavinsky CJ. Advances in Management of
Stable Coronary Artery Disease: the Role of
Revascularization? Curr Treat Options Cardiovasc Med.
2019 Mar 11;21(3):15.

2. Pop C, Matei C, Petris A. Anticoagulation in Acute
Coronary Syndrome: Review of Major Therapeutic
Advances. Am J Ther. 2019 Mar/Apr;26(2):e184-¢197.

3. Lagrand W., Visser C., Hermens W. C-reactive protein
as a cardiovascular risk factor. More than an
epiphenomenon? Circulation. 1999;100:96-102

4. Moreno PR, Falk E, Palacios IF, Newell JB, Fuster V,
Fallon JT. Macrophage infiltration in acute coronary
syndromes: implications for plaque rupture. Circulation
1994;90(2):775-778

5. Danesh J, Wheeler JG, Hirschfield GM, Eda S,
Eiriksdottir G, Rumley A, et al. C-reactive protein and
other circulating markers of inflammation in the
prediction of coronary heart disease. N Engl J Med.
2004;350:1387-97.

6. Killip T, Kimball JT. Treatment of myocardial infarction
in a coronary care unit. A two yearexperience with 250
patients. Am J Cardiol. 1967;20:457-464.

7. Hyunah Choi, Dong Hee Cho, Hyun Ho Shin, Jeong Bae
Park. Association of High Sensitivity C-Reactive Protein
With Coronary Heart Disease Prediction, but not With
Carotid Atherosclerosis, in Patients With Hypertension.
Circ J. 2004;68:297-303.

8. Amanullah Safiullah, Jarari Abdulla, Govindan
Muralikrishnan, Ismail Basha Mohamed, Khatheeja
Saira. Association of hs-CRP with diabetic and non-
diabetic individuals. Jordan J Biol Sci. January
2010;3:7-12.

9. Gimbrone M.A., Jr., Garcia-Cardena G. Endothelial Cell
Dysfunction and the Pathobiology of Atherosclerosis.
Circ. Res. 2016;118:620-636.

10. Steinberg D., Witztum J.L. Oxidized low-density
lipoprotein and atherosclerosis. Arterioscler. Thromb.
Vasc. Biol. 2010;30:2311-2316.

10



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 9, No. 2, July-December2020 Online ISSN: 2250-3137

Mehta SR, Granger CB, Boden WE, et al. Early versus
delayed invasive intervention in acute coronary
syndromes. N Engl J Med. 2009;360:2165-75

Bassuk SS, Rifai N, Ridker PM. High-sensitivity C-
reactive protein: clinical importance. CurrProblCardiol.
2004 Aug;29(8):439-93.

Rasheed SJ, Ahmed S, Samad A. Effect of statins on
triglycerides in the management of hypercholesterolemia
in patients with coronary heart disease. Pak J Cardiol.
2002;13:65-72.

Cannon CP, Braunwald E, McCabe CH. Intensive versus
moderate lipid lowering with statins after acute coronary
syndromes. N Engl J Med. 2004;350:1495-1504.

J.D.S. Sara, M. Prasad, M. Zhang, R.J. Lennon, J.
Herrmann, L.O. Lerman, et al. High-sensitivity C-
reactive protein is an independent marker of abnormal
coronary vasoreactivity in patients with nonobstructive
coronary artery disease. Am Heart J, 190 (2017), pp. 1-
11

P.M. Ridker, B.M. Everett, T. Thuren, J.G. MacFadyen,
W.H. Chang, C. Ballantyne, et al. Antiinflammatory
therapy with canakinumab for atherosclerotic disease. N
Engl J Med, 377 (2017), pp. 1119-1131

Blake G.J., Ridker P.M. C-reactive protein and other
inflammatory risk markers in acute coronary syndromes.
J Am Coll Cardiol. 2003;41:37S-42S.

Liuzzo G., Biasucci L.M., Gallimore J.R. The prognostic
value of C-reactive protein and serum amyloid a protein
in severe unstable angina. N Engl J Med. 1994;331:417—
424,

Ridker P.M. High sensitivity C-reactive protein: potential
adjuvant for global risk assessment in the primary
prevention of cardiovascular disease. Circulation.
2001;103:1813-1818.

Ridker P.M., Hennekens C.H., Buring J.E. C-reactive
protein and other markers of inflammation in the
prediction of cardiovascular disease in women. N Engl J
Med. 2000;342:836-843.

Krintus M, Kozinski M et al. Value of C-Reactive
Protein as a Risk Factor for Acute Coronary Syndrome:
A Comparison with Apolipoprotein Concentrations and
Lipid Profile. Mediators of inflammation. 2012; 419804.

©2020 Int. J. LifeSci.Biotechnol.Pharma.Res.

Print ISSN: 2977-0122

11



