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Abstract

Background: High sensitive C-reactive protein (hs-CRP) is anta@hase protein whose levels are shown to batelévin inflammation.
Dyslipidemia & local inflammation are the two majbeterminants of cardiovascular disease (CVD). Atbaerosis leads to inflammation
which is triggered by dyslipidemieSubjects and Methods: This present study we tried to find out the cotiela between lipid
abnormalities & hs-CRP. Sixty five subjects weréesied purposively from the out-patient departmehHIMS, Varanasi according to
inclusion-exclusion criteridResults: This study showed the strong and statisticallyifigant positive correlation in between High-Seivat
C-reactive Protein (hsCRP) and Total Cholesterth \(p<0.012). Statistically significant positiveroelation between High-Sensitive C—
reactive Protein and Triglycerides (p<0.01). LDlalSo showed a statistically significant positiveretation with High-Sensitive C—-reactive
Protein (p<0.02). A statistically non-significamtcaweak negative correlation is seen between tharsBsCRP levels and HDL-C (p=0.38,
r=-0.14).Conclusion: Patients with dyslipidemia for elevated blood hsRCRvels may be done to identify those patients ait increased
risk for future development of atherosclerosis &l &s bad cardiovascular events at earlier stagehat they can changes their life style,
food habit etc. to resist the further aggravatibdyslipidemic status as well as catastrophic ea@scular events.
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| . men and womef:* ' LDL-C is known to activate a cascade
ntroduction of local inflammation which can lead to formatiorf o

Dyslipidemia & local inflammation are the two major atherosclerotic plaques, ultimately leading to mamscular
determinants  of cardiovascular disease  (CvD). disease or acute coronary syndrome. Even though fmt
Atherosclerosis leads to inflammation which is geged by CRP and Lipid Profile parameters have a role ifiton
dyslipidemia. The number of cases of cardiovascular @nd progression of atherosclerosis, no data isentiyr

diseases (CVDs), the leading causes of death atagay available regarding the correlation between themnthis
group in the world is rising rapidly now-a-da¥s Lipid study we_have tried to find qut a correlation bgwéipid
metabolism Disorder is one of the main determinarits abnormalities & hs-CRP, which is a very sensitivarker

cardiovascular risk. It is widely accepted thatréased for inflammation.

levels of low-density lipoprotein cholesterol, tyigerides,

tptal chglesterol and decreaseq Ievel; of high it.;ens Subjects and Methods
lipoprotein cholesterol are associated with athdesssis.

. o i : This present study was carried out in the departnoén
The primary target of lipid management is to achiev

Medicine, Heritage institute of medical sciencesranasi,

Ipyvering of low -depsity Iipopr.otein cholegte%l.Beside Uttar Pradesh, India in collaboration with the dépant of
lipid parameters, high sens_mve_ C-reactive proFéms- Clinical Biochemistry during the period from Febrya
CRP), an inflammatory cytokine is an excellent aoker 2017 to January 2018. (65) Sixty five subjects veslected

for acute-phase response and has proved to beportant
and characteristic predictor of future cardiovaacul
diseases and metabolic abnormalities in overtin $ealthy

purposively from the out-patient department of HIMS
Varanasi according to inclusion-exclusion criterizlood
samples were obtained from the antecubital veirn e
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subject sitting comfortably in a chair in a quieom and
transfused into vacuum tubes containing EDTA in the
morning after an overnight fasting period. Aftepagation,
blood samples were centrifuged for 10 minutes 803Gm

to obtain serum. Then serum was aliquoted into two
microtubes, one preserved for lipid profile meamests
and another was preserved atoQ0for hsCRP estimation.
Following biochemical parameters to be studied.8

1. Total Cholesterol 2. Triglyceride 3. HDL-Cholesdl 4.
LDL-Cholesterol by Friedewald’s formula. LDL-c = Tc¢
HDL-c(TG/5) and 5. hs-CRP levels were analyzed by
sandwich ELISA technique using hsCRP Kit.

We used student t-test and pearson’s correlatiefficent

to find the statistical significance. A P-value @®.was to

be considered statistically significant.

Resuits & Discussion

This study showed the strong and statistically ifigant
positive correlation in between High-Sensitive Getéve
Protein (hsCRP) and Total Cholesterol with (p<0)012
Statistically significant positive correlation beten High-
Sensitive C-reactive Protein and Triglycerides (p&D
LDL-C also showed a statistically significant posit
correlation with  High-Sensitive C—reactive Protein
(p<0.02). A statistically non-significant and weag&gative
correlation is seen between the serum hsCRP |emds
HDL-C (p=0.38, r=-0.14).

Table 1: Correlation between lipid abnormalities wth hs-CRP
with the in dyslipidemic patients

Parameters Correlation coefficient (r) p-value
Total Cholestert 0.3¢ 0.01Z
Triglyceride: 0.44 0.01
Low density lipoprotein- 0.28 0.02
C
High density lipoprotein -0.14 0.38*
-C

*Statistically significant (p<0.05); r=Correlatiaoefficient

These findings support the hypothesis that dystipiih can
induce an inflammatory reaction at blood vesselglvis a
hall mark feature for development of atherosclerosi
Lowgrade inflammation is a novel risk factor in shges of
atherosclerosis and acute coronary syndrome. CR#&his
acute phase protein which is generated shortlyr ate
inflammatory stimulus from the liver cells. Several
cytokines like IL-1, IL-6 and TNF that are secreted
locally in the area of the damaged tissue reguthee
production of CRP.9 Cardiovascular diseases, mgtabo
syndrome, Type-2 diabetes mellitus and obesity are
associated with low grade of systemic inflammatiom in
these conditions, as inflammation is subclinical low
grade, hence CRP level does not increase at aegreat
amount as seen in severe systemic infections rdther
increment is small so that highly sensitive mettsodeeded

to estimate that small amount of CRP in blood,eHer hs-
CRP estimation have been emerged in the fieldnafdical

sciences. This in part suggests that the assoasatib CRP
concentrations with fasting insulin, fasting gluepsand
HOMA-IR could be due to the presence of a chronic
systemic sub-clinical inflammation. Disease likelabad
cardiomyopathy (DCM) is associated with increased
inflammatory response reflected among other marlkers
high sensitivity C-reactive protein (hsCRP) andubtd
interleukin-2 receptor (sIL-2R) levels. There was a
significant correlation between sIL-2R and hsCRRl in
dyslipidemic patients but not in normo-lipidemictipats
Therefore estimation of IL-1, IL-6 and TNk-along with
HOMA-IR and sIL-2R was also essential for identfion

of other cardiovascular disease in immune-mediated
inflammatory diseases. Above findings support the
hypothesis that dyslipidemia can induce an inflatomya
reaction at blood vessels which is a hall markuezatfor
development of atherosclerosis. Low grade inflanionais

a novel risk factor in all stages of atheroscley@sid acute
coronary syndrome. This present study has showaidef
LDL-C, triglycerides and total cholesterol are asated
with development and progression of atherosclert@ishe
transport vehicle of cholesterol and other lipidsbody is
low density lipoprotein cholesterol (LDL-C). Once
oxidized, LDL-C is called small dense LDL which can
trigger a low grade local inflammation leading tgakine
release. Phagocytosis of oxidized LDL by monocytes
transforms them into foam cells with a lipid corgigh is
the beginning of atherosclerotic plaque formation.
Moreover, the storage site of triglycerides is rhaadipose
tissue which was earlier considered to be a passiyan is
now known to express the pro-inflammatory cytokitiks
IL-6. Excess loading of triglycerides in adipossstie as
seen in obesity can cause release of IL-6 by adipiesue
which can be involved in induction of low grade teysic
inflammation as well as inflammation at blood vésdd
High serum level of high density lipoprotein choésl
(HDL-C) on the other hand is associated with redugsk

for development of atherosclerotic disease asiitvslved

in reverse cholesterol transport. HDL-C particlee ar
therefore believed to be anti-atherogenic and amiagd
pathways of inflammation, thrombosis and oxidatioh
LDL-C. Serum amyloid A (SAA) is transported
predominantly on HDL and levels of this protein rieese
markedly during acute and chronic inflammation iothb
animals and humans. Increased SAA levels predetigk

of cardiovascular disease in humans. There arecevas,
showing that secretory phospholipase A2, an HDL-
associated protein, and platelet-activating  factor
acetylhydrolase, a protein associated predominantti
LDL in humans and HDL in mice, might also play ®le
both as markers and mediators of human atherosidero
contrast to positive acute-phase proteins, negaige-
phase proteins have received less attention. Thel Ief
Apo lipoprotein A-I (apoA-l), the major apolipopsin of
HDL, decreases during inflammation. Recent studiss
indicate that HDL is oxidized by myeloperoxidase in
patients with established atherosclerosis. T hatterations
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may limit the ability of apoA-l to participate ineverse 2. National Cholesterol Education Program. Executivmmary of the third

cholesterol transport. Paraoxonase-1 (PON1), anbtbé- report of the National Cholesterol Education Prag(AICEP) expert panel
iated tei ) | d duri T flai t on detection, and treatment of high blood cholester adults (Adult
associated protein, also aecreases during Inflamma Treatment Panel I1). JAMA 2001;285:2486-2497.

PON1 is atheroprotective in animal models 0f3. van Leeuwen M, Van Rijswijk M. Acute phase proteinghe monitoring
hypercholesterolemia. Controversy over its utilig a of inflammatory disorders. Baillieres Clin Rheuniat®94;8(3):531-52.

marker of human atherosclerosis may reflect thé thaat 4. Carlson CS, Aldred SF, Lee PK, Tracy RP, Schwakiz Bieder M, et al.
Polymorphisms within the C-reactive protein (CRP)rpoter region are

enz_yme aCt'V'Fy rather than_bIOOd level _(Or genei)yp;_ the associated with plasma CRP levels. Am J Hum G&0e5;77(1):64-77.
major determinant of cardiovascular risk. Thus, tipld 5 pearson TA, Mensah GA, Alexander RW, Anderson Janr®n RO,
lipoprotein-associated proteins that change in entration Criqui M, et al. Centers for Disease Control an@&v@ntion;American

during acute and chronic inflammation may serve as Heart Association. Markers of inflammation and @avedscular

. . . disease:Application to clinical and public healttagiice. A statement for
markers of cardiovascular disease. ngh serum kefvblgh healthcare professionals from the Centers for Bise&ontrol and

density lipoprotein (HDL) on the other hand is asated Prevention and the American Heart Association. ation.
with reduced risk for development of atheroscleroti 2003;107:499-511.
disease. HDL particle are believed to be anti aijemic 6 Sabatine MS, Morrow DA, Jablonski KA, Rice MM, Waa JW,

- . . . Domanski MJ, et al. Prognostic significance of ®enters for Disease
and antagonized pathways of inflammation, thromasid Control/American Heart Association high-sensitiv@yreactive protein cut

oxidation.12 The data obtained from the study toeee points for cardiovascular and other outcomes inieptt with stable
supports the theory higher and HDL-C was lower in coronary artery disease. Circulation.2007;115:15286.
individuals with higher hs-CRP level suggesting cavl 7. Kaptoge S, Di Angelantonio E, Lowe G, Pepys MB, ffipson SG,

grade systemic inflammation. These results indicat Collins R, _et al. Em_erglng Risk Factors Cpllabmnt(:-reactlve prot.eln
concentration and risk of coronary heart diseatseke, and mortality:an

there may be a role for hs-CRP in screening ankl ris individual participant meta-analysis. Lancet. 2G7;132-140.
stratification of atherosclerosis. 8. Manoj Kr Yadav, Tapan Kr Mohapatra, Rabindra Kr Mphtra, et al.
Study on Glycated Hemoglobin & lipid profile in Tgf2 Diabetes
Mellitus. International Journal of Science & ResbaflJSR) , June 2015;
Conclusion 4(6):1917-19.
9. Kitsios K, Papadopoulou M, Kosta K, Kadoglou N, Bgipnni M,
. . . . . Tsiroukidou K. High-sensitivity C-reactive protelavels and metabolic
In conclusion, the patients with dysllpldemla fdewvated disorders in obese and overweight children andesdehts. J Clin Res
blood hs-CRP levels may be done to identify thostgepts Pediatr Endocrinol 2013;5:44-49.
with an increased risk for future devek_)pment of10. Burchardt P, Zurawski J, Zuchowski B, Kubacki T, Murawa D,

atherosclerosis as well as bad cardiovascular svaht Wiktorowicz K, et al. Low-density lipoprotein, itsuscepiibility to
oxidation and the role of lipoprotein-associatecbgpholipase A2 and

earl?er stages SO that they can change; theisﬂ_w?* fogd carboxyl ester lipase lipases in atherosclerotigpé formation. Arch Med
habit etc. to resist the further aggravation ofligigemic Sci 2013;9:151-158.
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