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Abstract

Background: Coronary artery disease a continuum of a pathological process, in whiwh coronary arteries gradually
thicken, harden and atherosclerotic plaques dewetdph further occludes the blood flow. The prewake of coronary
artery disease is rapidly rising in India. There aarious risk factors of CAD which have been esiesly studied, out
of which Type-2 diabetes is an important etiopa#imog factor of accelerated CAD. Insulin resistaplag/s an important
role in the pathogenesis of the development of-t@odiabetes. Despite the clear relationship betvtgpe-2 diabetes
and CAD the association of insulin resistance and CAD isranobscure in people without diabetedims &
Objectives: To find the association between insulin resistaand Coronary artery disease, to evaluate the rble o
postprandial lipid profile and its relationship idevelopment of CHD and the evaluation of apoliptgins (a and b)
on the same grougsubjects and Methods:Fifty patients of coronary artery disease admitiedCCU/CCU of psg
institute of medical sciences and research werdiesiu The cases of this present study were 50 nametic CAD
patients and controls were selected based on agjesen matched non diabetic ‘and non CAD patients Wwhas to
undergo similar set of investigations as casesntb dut association of insulin resistance by udif@MA score and to
find out the significance in abnormalities of paatdial lipid profile in these patientResults: 92% of the cases had
insulin resistance, 52% of the controls had noriH&IMA score when compared to caségolipoprotein b was
significantly elevated in cases (84%) than contré# patients were normoglycemic. Serum triglycesdwere
significantly high in cases than controls in baikting and postprandial stat€anclusion: Improving insulin sensitivity
would offer substantial benefits by decreasing tarbidity, mortality, and economic burden assocdiatéth CAD
especially in the country like India
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Introduction

Coronary artery diseasds a continuum of a such as acute coronary syndromes, myocardial
pathological process, in which the coronary arterie  infarction and death [1,2].
gradually thicken, harden and atherosclerotic paqu

develop which further occludes the blood flow [Lhis The prevalence of CAD is rising rapidly in rurablia.

leads to clinical manifestations such as anginasaute Lifestylechanges and aggressive control of risk factors
coronary events resulting from disruption of plagjue are urgentlyneeded to reverse this trend. Asian Indians
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Within the Indian subcontinent, a dramaticrease in
the prevalence of CAD has been predicted imthe 20
years due to rapid changes in demography and
lifestyleconsequent to economic development [3, 4].

There are various risk factors of CAD which haverbe
extensively studied, out of which Type-2 diabetean
important etiopathogenic factor of accelerated CAD.
Insulin resistanceplays an important role in the
pathogenesis of the development of type- 2 diabetes
Elevated insulin levels and insulin resistance rbay
evident several years prior to the diagnosis oE19p
diabetes. There are evidences supporting assatiatio
Insulin and CAD which indirectly reflects glucose
intolerance, hypertension and dyslipidemia. Howgver
the results from several studies are conflictingsjite

the clear relationship between type-2 diabetes and
CAD, the association of insulin resistance and CAD is
more obscure in people without diabetes [5, 6].

It is well established that dysfunctional endotineli
contributes to development and progression of
atherosclerosis. Consequently, early detection and
treatment of endothelial dysfunction may be an
attractive strategy for preventing CAQInfortunately,
established validated methods for assessment of
endothelial dysfunction for chronic heart diseas r
prediction in the clinical setting are not currgntl
available. Current techniques to assess endothelial
function are invasive, expensive, or suffer frorcklaf

high sensitivity, specificity, reproducibility, atinically
defined cut-off values. Therefore, at this timegéding
established and modifiable risk factors for endidhe
dysfunction and insulin resistance is the best arym
strategy to prevent these conditions [7, 8].

Hypercholesterolemia and hyper triglyceridemia are
considered the independent risk factors but moshef
earlier studies in this area have considered onéy t
fasting lipid profiles and lipoproteins. Recentlyhias
been proposed that postprandial lipoproteins may be
better indicators of deranged lipoprotein metalnolis
and hence of atherosclerosis and CHD. Postprandial
hypertriglyceridemia (PHTG) and delayed triglycerid
(TG) rich lipoprotein clearance have been found to
impair endothelial function significantly eitherrectly

or by increasing superoxide anions.

It has also been reported that magnitude and durafi
postprandial lipidemia is positively related to the
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pathogenesis and progression of CHD [9]. There is
comparatively more transfer of cholesterol and
cholesterol esters from HDL to LDL in postprandial
state leading to their low levels and this alonghwi
higher triglycerides and VLDL levels are better
indicators of coronary heart disease [10].

Aims & Objectives

» To find the association between insulin resistear
Coronary artery disease

» To evaluate the role of postprandial lipid profiad

its relationship with development of CHD

» Evaluation of apolipoproteins (a and b) on the same

group

Materials and Methods

Fifty patients of coronary artery disease admitted
ICCU/CCU of PSG Institute of medical sciences and
research were studied. The cases of this presedy st
were 50 non diabetic CAD patients and controls were
selected based on age and sex matched non diabetic
‘and non CAD patients who has to undergo simildr se
of investigations as cases to find out associatibn
insulin resistance by using HOMA score [11] and to
find out the significance in abnormalities of
postprandial lipid profile in these patients. Puatisewith
Acute coronary event and Non diabetics were salecte
as cases and the patients with Diabetics on insDlial
hypoglycemic agents, Severe cardiac failure (cka8se
4), Renal hepatic, and other systemic diseasesbilflor
obesity, History of malignancy and Previous h/o
dyslipidemia were excluded. The selected patiemiew
studied in detail with history and physical exantioa.
Complete blood picture, Urine analysis, Renal fiomct
tests fasting Blood sugar and postprandial bloaghisu
glycosylated haemoglobin, Fasting and post prandial
lipid profile. Apolipoprotein a and b Fasting insul
levels, Chest x-ray, Electrocardiogram Echocaraiogr
and Coronary Angiography were done in patients. The
estimation of Insulin resistance by HOMA score =
fasting insulin (Mu/L)x fasting glucose (mmol/L)/22.5.
The study Parameters entered in Microsoft Excedagbr
sheet and statistically analysed using Chi-squaie a
Fisher Exact testo find the significance of proportion
of incidence of insulin between various levels tfdy
parameters namely BMI, Age, abnormal lipid profile
and complications etcand Student t test to find the
significance of mean levels of lab parameters betwe
the presence and absence of insulin resistance.
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Results

Among cases 70% of patients were males and 30% fsarales, Among controls 66% patient were males 4%
were females .10% of the CAD patients and 9% ofttirrols had habit of consuming smoking and altor#z?o of the
cases and 68% of the control are obese. 92% afabes had insulin resistance, 52% of the contadsrormal HOMA
score when compared to casAgpolipoprotein b was significantly elevated in cei484%) than controlsAll patients
were normoglycemic. Serum triglycerides were sigaiftly high in cases than controls in both fastmgl postprandial
states.HDL and Total cholesterol was unchanged inotisting and postprandial state LDL cholestevat found to be
mildly increased in patients but not significandly fasting level. TG/HDL RATIO was found to be > dases with
insulin resistance when compared to those withaaulin resistancél C/HDL RATIO was found to be > 3.5:1 in high in
cases & controls with Insulin resistance (72%, #3r2spectively) when compared to patients withostiiin resistance.
Post prandial triglycerides where high when comgpat@ fasting levels among cases when compared mirads.
Percentage of postprandial hypertriglyceridemia wash higher in cases when compared to cont®ignificant
association of Obesity & Insulin resistance in saemed controls (Table 1& 2)

Table-1: Relationship between Insulin Resistance aBMI Fishers exact test- Cases

Normal Obese Total P value
No % No % No % 0.041*
Normal 4 40.0 4 10.0 8 16.0
Abnormal 6 60.0 36 90.0 42 84.0
Total 100 100.0 40 100.0 50 100.0
Table-2: Relationship between Insulin Resistance aBMI Fishers exact test- Controls
Normal Obese Total P value
No % No % No % 0.002*
Normal 22 68.8 4 22.2 26 52.0
Abnormal 10 31.2 14 77.8 24 48.0
Total 16 100.0 34 100.0 50 100.0
Discussion

developed countries, but these strategies are utigt f
implemented in India. For the development &
implementation of such strategies identifying tligk r
factors is an important initial step.

Coronary artery disease (CAD) is continuums of a
pathological process, in which the coronary argerie
gradually thicken & harden and atherosclerotic pésy
develop that further occlude blood flow. This ledads
clinical manifestations such as angina and acute
coronary events such as acute coronary syndromes,
myocardial infarction and death, due to the disompof
plaques.

An effort has been made to recognize insulin rascs

in non-diabetic CAD patients which is a simple and
non-invasive practical tool. It requires only a gin
sample assayed for Insulin and glucose and can be
Coronary artery disease is the leading cause dhdea calculated by HOMA score [11].
India and is also the leading cause of death wadew

It was previously thought to affect primarily the
population of developed countries. CAD now leads to
more death and disability in developing countriashs

as India. CAD affects people at younger ages in
developing countries compared to developed coumtrie
thereby having a greater economic impact. Effective
screening, evaluation and management strategies for
coronary artery disease are well established in

There was significant insulin resistance (IR) ( 92%
among cases. This is similar to a study done by
Bertoluci et al [12] from Brazil which showed 82.686
CAD patients had insulin resistance when compaoed t
the controls/non CAD group. Another American study
by David et al [13] showed that IR was responsible
(96%) for 46.8%, 6.2% and 12.5 % of the annual CHD
events in diabetics, non-diabetics and total US

International Journal of Medical Research and Review Available online at: www.ijmrr.in 17 [ Page



January, 2017/ Vol 5/Issue 01

ISSN- 2321-127X

population respectively. Yet another study by EvibDie

et al [14] which compared Insulin resistance among
normoglycemic patients with CAD revealed signifitan
association of IR. Metabolic syndrome was similar i
both the control and cases and thus HOMA IR values
may provide more sensitive information than the
Metabolic syndrome definitions about the assoaiatib

IR and CAD in normoglycemic patients. Like the abov
study quoted, there was significant association of
obesity and Insulin Resistance in our study whiasw
84% In the CAD group and 77.8% in the non CAD
group. Approximately 50% of patients with essential
hypertension, both treated and untreated, appeae to
insulin resistant based on the study by Roopa [@54l

Significance of the postprandial lipid profile imtEents
with CAD is a new and emerging study which has only
limited references & is not practiced routinely day
day clinical setup. In this study Serum triglycesd
were significantly high in cases than controls wthb
fasting and postprandial states. Total cholesteras
unchanged both in fasting and postprandial sta. H
cholesterol was found to be decreased significaintly
fasting state, but LDL cholesterol was found to be
mildly increased. A study by Vijay et al[16] done i
Haryana showed significant elevation of Serum TG,
total cholesterol and VLDL — cholesterol in pat@nt
than controls in both fasting and postprandial estat
(p<0.001) and HDL-cholesterol was found to be
decreased significantly in fed state only (p < .05

It concluded that there is comparatively more tiansf
cholesterol and cholesterol esters from HDL to LiDL
postprandial state leading to their low levels dhnid
along with higher triglycerides and VLDL levels are
better indicators of coronary heart disease. Apimd
was significantly higher in CAD group when compared
to controls which is similar to a study by BertdRA et

al [17] which showed that these pro-atherogenic
lipoproteins were strong predictors of CAD when
compared to the non HDL cholesterol. In those aisitr
(4 patients) in whom Apo B was elevated there viss a
Insulin Resistant.

Among them, 2 patients were hypertensive and their
ECHO and ECG showed features of left ventricular
hypertrophy. Other two were obese without pre
morbidities and had non specific ST-T changes ItGEC
with a normal ECHO study. Apo B, TG/HDLc ratio and
Tc/HDL ratio were significantly higher among patien
with insulin resistance
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Conclusion

There is insulin resistance in patients with corgna
artery disease and also among non diabetic patibat
are obese. Apolipoprotein b levels where signifilyan
raised in CAD patients. Serum triglycerides were
significantly high in cases than controls in badisting
and postprandial states. Percentage of postprandial
hypertriglyceridemia was much higher in cases when
compared to controls. Fed state did not alter ttal t
cholesterol/ LDL/HDL significantly. Patients withRI
had high TGL/HDLc, TC/HDLc and Apo B values.
Fasting Insulin and Insulin resistance (HOMA SCORE)
can be included as one of the panel of investigatio
assess the risk factor of CAD among nondiabetic
population. Earlier identification of these pat®mtould
help to intervene and improve the quality of life.
Improving insulin sensitivity would offer substaatti
benefits by decreasing the morbidity, mortality,dan
economic burden associated with CAD, especially in
the country like India.
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