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Introduction: Dyslipidemia is a primary, widely established as an independent major risk factor for coronary artery disease (CAD). Asians
differs in prevalence of various lipid abnormalities than non-Asians. Hence, this study was conducted with objective to evaluate the lipid
abnormalities and there correlation with traditional and non-traditional risk factors in known subjects with CAD. Materials and Methods: We
studied the pattern and association of dyslipidemia with cardiovascular risk factors in 300 (Male: 216; Female: 84, age: 60.9 + 12.4 years,
range: 25-92 years) angiographically proved CAD patients. All patients were evaluated for anthropometry and cardiovascular risk factors
and blood samples were collected for biochemical and inflammatory markers. Results: Hypercholesterolemia, hypertriglyceridemia
and low high density lipoprotein (HDL) was present in 23.3%, 63.0% and 54.6% in the total study population respectively. A total of
41.3% had atherogenic dyslipidemia (raised triglycerides [TG] and low HDL). Percentage of patients with type-2 diabetes mellitus
and hypertension were higher in subjects with atherogenic dyslipidemia. Insulin sensitivity was low; insulin and insulin resistance (IR)
along with inflammatory markers were high in subjects with atherogenic dyslipidemia. Patients with atherogenic dyslipidemia had
significantly lower serum vitamin B12 levels and higher homocysteine (Hcy) levels. Hypertriglyceridemia was positively correlated with
insulin, homeostasis model assessment of IR, Hcy, interleukin-6, Tumor necrosis factor-alpha, highly sensitive C-reactive protein and
negatively with vitamin B12 and quantitative insulin check index and an opposite correlation of all quoted parameters was observed
with low HDL. The correlation of traditional and non-traditional risk factors was stronger with low HDL and high TG compared with
hypercholesterolemia. Conclusions: Hypertriglyceridemia and low HDL cholesterol is common in patients with CAD compared with
hypercholesterolemia. This suggests that different preventive strategy is required in Indian patients with CAD.
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standards.!"? It is expected that individuals of Indian

INTRODUCTION

South Asians have a higher prevalence of cardiovascular
risk factors, type-2 diabetes mellitus (T2DM) and
earlier onset of cardiovascular disease (CVD) despite
a normal body mass index (BMI) by international
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Asian ethnicity will account for 40-60% of global
CVD burden within the next 10-15 years.! It has
been hypothesized that higher risk observed in
this ethnic group can be due to underlying genetic
susceptibility!” unmasked by environmental factors
and excess accumulation of visceral body fat in adult
life.”) The metabolic abnormalities associated with
increased visceral fat; raised triglycerides (TG) and low
high density lipoprotein (HDL) cholesterol are more
prevalent in individuals of South Asian origin.!"**

Dyslipidemia is a primary, widely established as an
independent major risk factor for coronary artery
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disease (CAD) and may even be a prerequisite for CAD,
occurring before other major risk factors come into
play.”’ Studies have reported higher prevalence of lipid
abnormalities among Asians compared with non-Asians.!'™'!
Low HDL cholesterol and high TG concentrations have
been implicated as possible independent predictors of
CVD!" ™ and the combination of these two conditions
are called as atherogenic dyslipidemia.l'"” Asian Indian have
a higher prevalence of low HDL cholesterol and lower
prevalence of high cholesterol than non-Asian Indians,'*!"!
which suggests impaired reverse cholesterol transport.
These findings suggest the importance of high TG and
low HDL cholesterol in Asian Indians compared with high
cholesterol, which is more prevalent in western countries,
which may have therapeutic implications.

The impact of dyslipidemia on the burden of CVD has
been understudied in native South Asians, despite its large
contribution to CVD in the other world populations.'!
Asian Indians have low prevalence of hypercholesterolemia
and high prevalence of atherogenic dyslipidemia, which
may have therapeutic implications. Hence, this study was
conducted with objective to evaluate lipid abnormalities
and there correlation with traditional and non-traditional
risk factors in known subjects with CAD. We hypothesize
that abnormalities of TG and HDL will be more prevalent
and will reveal stronger association with CVD risk factors
compared to total cholesterol in Indians patients with

CAD.
MATERIALS AND METHODS

A total of 300 patients, who were admitted in Cardiology
Department for evaluation of chest pain and found
angiography positive, were selected in this study consecutively.
Exclusion criteria were the presence of chronic kidney
disease, hepatic dysfunction, known endocrinal (except
diabetes mellitus) or rheumatologic diseases or chronic
infections. All cases were interviewed using a questionnaire.
Height, weight, waist, hip circumference were measured.
BMI was calculated by dividing weight in Kg with the square
of height in meters. Waist hip ratio (WHR) was calculated.
Overweight/obesity was defined as BMI 225 kg/m?,
central obesity by waist >90 cm in male and >80 in
female, T2DM by history and criteria given by American
Diabetes Association-2012, hypertension (HTN) by
systolic and diastolic blood pressures 2140 and 90 mmHg
respectively. Atherogenic dyslipidemia was defined as TG
level 2150 mg/dl and HDL cholesterol level (<40 mg/dl)
regardless of patient’s gender." In this study, relationship
of individual lipid abnormalities was also studied and
groups were made according to the presence or absence
of lipid abnormality.

Fasting blood samples were collected after 14 h fasting.
Lipids were measured by using cholesterol oxidase para
aminoantipytine, lipase/glycerol kinase (ILIP/GK), enzymatic
reaction respectively and low density lipoprotein (LDL)
cholesterol and very low density lipoprotein cholesterol
were calculated by Freidwald formula. Inter assay 3.84%
and intra precision was 2% respectively for all biochemical
parameters. HemoglobinAlc was measured by boronate
affinity assay. Tumor necrosis factor-alpha (TNF-ar),
interleukin-6 (IL-06), highly sensitive C-reactive protein
(hsCRP) and homocysteine (Hcy) were measured by
ELISA (Enzyme linked immunosorbent assay) method
with kits manufactured by Gen-probe Diaclone, France,
Biochek, CA, USA and Axis-shield Diagnostic Ltd., UK
respectively. Insulin, vitamin B12 and folic acid were done
by micro-particle enzyme immunoassay (MEIA) and Ton
Capture MEIA method respectively with commercial kits
supplied by Abbott laboratory, USA. Intra assay and inter
assay precision was <5% and <10% respectively for above
parameters. Insulin resistance (IR) and sensitivity was
calculated by using homeostatic model analysis (HOMA)
model” (HOMA-IR = fasting insulin [UIU/ml) X fasting
glucose (mmol/1]/22.5) and quantitative insulin check index
(QUICKI) (QUICKI = 1/[log (fasting insulin uU/mL] +
log[fasting glucose mg/dL])*" respectively. The study was
approved by Institutional ethics committee. Informed
consent was obtained from all subjects. Vitamin B12
deficiency was defined by <200 pg/ml, folate deficiency
by <3 ng/ml and hyperhomocysteinemia by >15 wmol/L.*"

Statistical analysis was carried out using SPSS Version 20
(SPSS Inc. Chicago, USA). Data were presented as
mean * SD, median or number (%) unless specified. All
non-parametric data such as HTN, dyslipidemia, smoking
and number of vessel involved were analyzed by Chi-square
test. All parametric data such as BMI, WHR, lipid parameters,
HOMA-IR, vitamin B12, Hcy and inflammatory markers
were analyzed by Student’s #test. If Bartlett’s Chi-square
test for equality of population variances was <0.05 then
Kruskal-Wallis test was applied. Pearson correlation was used
to evaluate the correlation between dependent variables like
lipid parameters and independent variables like CVD risk
factors. All non-parametric data were analyzed by Chi-square
test. A P < 0.05 was considered as statistically significant.

REsuLTs

A total of patients with known CVD (Male: 216; Female:
84, age: 60.9 £ 12.4 years, range: 25-92 years) were studied.
Table 1 shows baseline characteristics of the subjects
studied. There was no age difference between males and
females (Male: 60.95 % 12.3; Female: 61.03 = 12.9; P = 0.10).
Males were more dyslipidemic when compared with
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Table 1: Basic characteristics of the study population

Parameters Male (n=216) (%) Female (n=84) (%) P value
Age (years) 60.95+12.3 61.03+12.9 0.9205
BMI (kg/m?) 27.65£3.69 28.54.07 0.0762
Smoking, n (%) 82 (73.9) 29 (26.1) 0.6738
WHR 0.92+0.05 0.91+0.06 0.1185

T2DM, n (%) 86 (68.8) 39 (31.2) 0.3613
HTN, n (%) 72 (75.8) 23 (24.2) 0.3914
T2DM and HTN, n (%) 59 (63.4) 34 (36.6) 0.038

Dyslipidemia, n (%) 81 (65.3) 43 (34.7) 0.0422
Cholesterol (mg/dl) 177.7+44.4 (167.5) 181.2+48.8 (169) 0.5505
Triglyceride (mg/dI) 198.8+45.4 (164.5) 174.5+48.3 (171.5) 0.428

HDL cholesterol (mg/dl) 39.3+9.2 (39.0) 38+9.2 (37) 0.2528
LDL cholesterol (mg/dl) 104.5+49.3 (93.3) 108.4+53.8 (92.1) 0.5568
Insulin (mU/L) 49.3+41.5 (36.4) 52.2+48.2 (42.4) 0.6018
HOMA-IR 16.617.01 (12.3) 22.2428.6 (12.6) 0.5029
QUICKI 0.28+0.039 (0.27) 0.27+0.047 (0.26) 0.4649
IL-6 (pg/ml) 62.3+73.8 70.1£78.9 0.4216
TNF-a (pg/ml) 23.8+41.8 29+38.1 0.3242
hsCRP (mg/L) 11.8+10 11.1£8.7 0.5780
Vitamin B12 (pg/ml) 226.9+403.5 (102.6) 135.2+87.5 (95.7) 0.0738
Homocysteine (umol/L) 36.5+13.58 (32.85) 35.0£18.77 (24.35) 0.0269
Folic acid (ng/ml) 8.0£7.1 (4.3) 7.8+£6.7 (4.51) 0.7980

Quantitative datas are expressed as mean+SD (median), BMI: Body mass index, WHR: Waist hip ratio, HTN: Hypertension HDL: High density lipoprotein, LDL: Low density
lipoprotein, HOMA-IR: Homeostatic model analysis-insulin resistance, QUICKI: Quantitative insulin check index, IL-6: Interleukin-6, TNF-: Tumour necrosis factor-alpha,
hsCRP-Highly sensitive C-reactive protein, T2DM: Type-2 diabetes mellitus, SD: Standard deviation

females. Percentage of T2DM and/or HTN was higher
in males compared with females.

Among all patients with dyslipidemia, 54.6% had low
HDL Cholesterol, 63.0% had hypertriglyceridemia and
23.3% had hypercholesterolemia. A total of 41.3% had
atherogenic dyslipidemia in the present study. There was no
association of atherogenic dyslipidemia with gender, age,
BMI and WHR. T2DM and/or HTN were more common
in patients with atherogenic dyslipidemia. Total cholesterol
level (176.3 £ 42.6 vs. 180.4 = 47.7, P = 0.44) and LDL
cholesterol (102.6 £ 45.6 vs. 107.5 £ 53.7, P = 0.40) were
comparable in patients with and without atherogenic
dyslipidemia. There was no statistically significant difference
in percentage of patients with hypercholesterolemia among
patients with or without atherogenic dyslipidemia (22.6%
vs. 23.9%0; P = 0.90). Insulin sensitivity was low and insulin
and IR along with inflammatory markers were high in
subjects with atherogenic dyslipidemia [Table 2].

In the present study, percentage of patients withT2DM
and HTN were higher in subjects with atherogenic
dyslipidemia [Tables 3 and 4]. Percentage of patients
with HTN was significantly higher in patients with
hypercholesterolemia and there was no statistically significant
difference in number patients with T2DM [Table 5].

Patients with atherogenic dyslipidemia had significantly
lower serum vitamin B12 levels and higher Hcy levels
[Tables 3 and 4]. All subjects with atherogenic dyslipidemia
were vitamin B12 deficient when compared with those without

Table 2: Status of traditional and non-traditional
cardiovascular risk factors with atherogenic dyslipidemia

Atherogenic dyslipidemia P value
(mean=SD) (%)

Present (n=124) Absent (n=176)

Parameters

Age (years) 60.9£12.4 60.8+£12.5 0.9268
Sex (%) Male: 81 (65.3)  Male: 135 (76.7)  0.3904
Female: 43 (34.7) Female: 41 (23.3)

BMI (kg/m2) 28.1£3.9 27.7+3.7 0.3904
WHR 0.92+0.06 0.92+0.05 0.8553
T2DM 67 (54) 58 (33) 0.0004
HTN 94 (75.8) 94 (53.4) 0.0001
Vitamin B12 (pg/ml) 87.9+8.5 280.6+437.1 <0.0001
Homocysteine 50+12.4 26.3+7.2 <0.0001
(umol /L)

Folate (ng/ml) 8.7+7.6 7.4+6.5 0.1378
IL-6 (pg/ml) 99.4+76.5 39.9+63.9 <0.0001
TNF-o (pg/ml) 34.8+54.8 18.5+25 <0.0001
hsCRP (mg/L) 17.318.3 7.6+8.4 <0.0001
Insulin (mU/L) 69.3+45.7 36.6x36.2 <0.0001
HOMA-IR 29.2+25.9 10.4+12.1 <0.0001
QUICKI 0.25+0.02 0.29+0.04 <0.0001

BMI: Body mass index, WHR: Waist hip ratio, T2DM; Type-2 diabetes mellitus,
HTN: Hypertension, IL-6: Interleukin-6, TNF-a: Tumour necrosis factor-alpha,
hsCRP: Highly sensitive C-reactive protein, HOMA-IR: Homeostatic model
analysis-insulin resistance; QUICKI: Quantitative insulin check index,

SD: Standard deviation

atherogenic dyslipidemia (100% vs. 77.3%; P < 0.0001) and
had hyperhomocysteinemia (100% vs. 92%; P = 0.003).
Similarly, IL-6, TNF-0, hsCRP, insulin and HOMA-IR levels
were high and inpatients with atherogenic dyslipidemia.
In patients with hypercholesterolemia, only levels of
inflammatory markers were higher, but there was no
statistical significant difference in serum vitamin B12, Hcy,
insulin and HOMA-IR values.

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2014 / Vol 18 | Issue 1



Mahalle, et al.: Dyslipidemia in CAD patients

Table 3: Status of traditional and non-traditional
cardiovascular risk factors with HDL levels
Parameters

HDL-cholesterol HDL-cholesterol P value

<40 (%) =40 (%)
(mean+SD) (mean+SD)

(n=164) (n=136)
Age (years) 61+12.5 60.7+£12.4 0.8016
Sex (%) Male: 111 (67.7)  Male: 105 (77.2)  0.0892

Female: 53 (32.3) Female: 31 (22.8)

BMI (kg/m2) 28.1+3.8 27.5+3.7 0.1659
WHR 0.92+0.06 0.92+0.05 0.7600
T2DM 85 (51.8) 40 (29.4) 0.0001
HTN 122 (74.4) 66 (48.5) <0.0001
Vitamin B12 (pg/ml) 135£216.2 280.6+446.8  <0.0001
Homocysteine 44+15.5 26.6+7.3 <0.0001
(umol /L)
Folate (ng/ml) 8.4+7.2 7.4£6.8 0.2168
IL-6 (pg/ml) 96.5+£77.2 26+50.9 <0.0001
TNF-a (pg/ml) 33+51.2 15.9+19 <0.0001
hsCRP (mg/L) 16.718.6 5.5+6.8 <0.0001
Insulin (mU/L) 63.5+46.7 34+32.7 <0.0001
HOMA-IR 25.5+25.2 9.3+8.8 <0.0001

BMI: Body mass index, WHR: Waist hip ratio, T2DM: Type-2 diabetes mellitus,
HTN: Hypertension, IL-6: Interleukin-6, TNF-a: Tumour necrosis factor-alpha,
hsCRP: Highly sensitive C-reactive protein, HOMA-IR: Homeostatic model
analysis-insulin resistance, QUICKI: Quantitative insulin check index,

SD: Standard deviation

Table 4: Status of traditional and non-traditional
cardiovascular risk factors with triglyceride levels

Parameters Triglycerides Triglycerides P value
=150 <150
(mean=SD) (mean=SD),
(n=189) (%) (n=101) (%)
Age (years) 60.6+12.4 61.3£12.5 0.6821
Sex Male: 131 (69.3) Male: 85 (76.6)  0.2225
Female: 58 (30.7) Female: 26 (23.4)

BMI (kg/m2) 27.843.7 27.8+3.8 0.9939
WHR 0.92+0.06 0.92+0.05 0.9939
T2DM 87 (46) 38 (34.2) 0.0401

HTN 131 (69.3) 57 (51.4) 0.0028
Vitamin B12 (pg/ml) 161.5+289.3 268.1+422.3  <0.0001
Homocysteine 41.8+15.7 26.4+7.3 <0.0001
(wmol/L)

Folate (ng/ml) 8.1£7.2 7.7%6.6 0.5827
IL-6 (pg/ml) 75.3+77.1 46.2+68.4 0.0011

TNF-a (pg/ml) 28.4+46.4 19.8+£28.3 0.0001

hsCRP (mg/L) 13.549.7 8.448.6 <0.0001
Insulin (mU/L) 58.3+43.6 36.1£39.5 <0.0001
HOMA-IR 22.6+23.2 10.5+14.1 <0.0001

BMI: Body mass index, WHR: Waist hip ratio, T2DM: Type-2 diabetes mellitus,
HTN: Hypertension, IL-6: Interleukin-6, TNF-a: Tumor necrosis factor-alpha,
hsCRP: Highly sensitive C-reactive protein, HOMA-IR: Homeostatic model
analysis -insulin resistance, QUICKI: Quantitative insulin check index,

SD: Standard deviation

Hypertriglyceridemia was positively correlated with insulin,
HOMA-IR, Hcy, IL-6, TNF-0, hsCRP and negatively with
vitamin B12 and QUICKI and an opposite correlation
of all quoted parameters was observed with low HDL.
Serum IL-6 and hsCRP were positively correlated with
total cholesterol, but no significant correlation was
observed with other non-traditional risk factors. The

correlation of traditional and non-traditional risk factors
was stronger with low HDL and high TG compared with
hypercholesterolemia [Table 5 and Figure 1].

DiscussioN

Many population based prospective studies has been
conducted to evaluate the impact of dyslipidemia on
CVD.BHT Several studies have reported varying
prevalence and type of dyslipidemia from different regions
of India. The prevalence of high TG (28-72.2%), high LDL
cholesterol (23.3-44.5%), low HDL (27-72.2%) and high
total cholesterol (19-38.7%) were observed from north,

2.21022255] These variations

west and southern part of Indi
can be explained by differences in the study population with
respect to age and sex distribution, inclusion of patients
with CVD and population or hospital-based study. There
are limited studies, which have assessed differential relation
of various dyslipidemia with CVD risk factors in patients
with angiographically proven CAD.?**I In a study done in
India (Delhi) in young (below 40 years) CAD patients, had
high prevalence of raised TG (72.2%), low HDL (72.2%)
and low prevalence of raised total cholesterol (29%),
which is similar to our study.” In our study, atherogenic
dyslipidemia was present in 41.3% of patients. In a study
carried out in Italy, subjects with atherogenic dyslipidemia
had comparable total cholesterol levels compared with those
without atherogenic dyslipidemia, which is also similar to
our study.” The Inter Heart investigators reported higher
prevalence of dyslipidemia among study participants living
in the five South Asian countries (45%) compared with
participants from the other 47 countries represented in this
study (35%)."" Most western studies™® and data from
NHANESP! emphasized the importance of elevated LDL
and TC in the development of CAD compared to atherogenic
dyslipidemia. This further highlights importance of low
HDL and high TG in Indian population as cardiovascular
risk factors compared with western population, which has
also been highlighted by others.['*!>!6:17

Atherogenic dyslipidemia is associated with age, gender,
BMI and central obesity.”” However, in the present study,
there was no difference in age, gender, BMI and WHR in
patients with or without dyslipidemia. Similar results were
obtained in a study done in Italy, where no difference was
observed in BMI in subjects with and without dyslipidemia
with CAD.P All subjects in our study wete of known CAD,
which would have masked the relation of dyslipidemia
with BMI and WHR. Most of our patients had mean
WHR >0.9 and mean BMI >25, which were already higher
than the normal population according to International and
Indian Guideline,”*? which may explain no association
observed in this study.

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2014 / Vol 18 | Issue 1



Mabhalle, et al.: Dyslipidemia in CAD patients

Table 5: Correlation of traditional and non-traditional risk factors with lipid parameters

Parameters r (P value)

Cholesterol Triglyceride HDL-cholesterol LDL-cholesterol
Age 0.071(0.222) -0.023 (0.697) -0.032 (0.587) 0.074 (0.202)
BMI 0.066 (0.252) -0.015 (0.795) -0.086 (0.139) 0.078 (0.176)
WHR 0.005 (0.932) -0.021(0.719) -0.016 (0.778) 0.011 (0.846)
Vitamin B12 -0.011 (0.855) -0.141 (0.015) 0.136 (0.019) -0.009 (0.882)
Homocysteine -0.026 (0.651) 0.434 (<0.0001) -0.442 (<0.0001) -0.023 (0.696)
Folate -0.003(0.955) 0.045 (0.442) -0.047 (0.416) -0.003 (0.965)

IL-6 0.188 (0.001) 0.257 (<0.0001) -0.392 (<0.0001) 0.195 (0.001)
TNF-o -0.024 (0.681) 0.135 (0.019) ~0.198 (0.001) -0.010 (0.859)
hsCRP 0.150 (0.009) 0.368 (<0.0001) -0.511 (<0.0001) 0.162 (0.005)
Insulin 0.052 (0.366) 0.236 (<0.0001) ~0.322 (<0.0001) 0.063 (0.279)
HOMA-IR 0.031(0.594) 0.260 (<0.0001) -0.344 (<0.0001) 0.043 (0.459)
QuickI -0.072 (0.213) -0.376 (<0.0001) 0.479 (<0.0001) ~0.084 (0.148)

BMI: Body mass index, WHR: Waist hip ratio, IL-6: Interleukin-6, TNF-a: Tumour necrosis factor-alpha, hsCRP: Highly sensitive C-reactive protein, HOMA-IR: Homeostatic
model analysis-insulin resistance, QUICKI: Quantitative insulin check index, HDL: High density lipoprotein, LDL: Low density lipoprotein
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Figure 1: Correlation of serum triglycerides and high density lipoprotein cholesterol with inflammatory marker (highly sensitive C-reactive protein) and
insulin resistance (homeostatic model analysis-insulin resistance)
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There were significantly higher numbers of subjects
with T2DM and/or HTN in patients with than without
atherogenic dyslipidemia. Contrary to this, in other study
prevalence of HTN did not differ between patients with and
without atherogenic dyslipidemia.* In univariate analysis,
serum T'G were correlated positively and HDL cholesterol
was correlated negatively with the presence of T2DM and
HTN. Similarly a weaker association was observed between
blood pressure and atherogenic dyslipidemia in Genetic
Epidemiology of Metabolic Syndrome Project, a family
based study.””! Atherogenic dyslipidemia also correlated
with lower beta-cell function.P* Patients with atherogenic
dyslipidemia were more (HOMA-IR), had lower insulin
sensitivity compared to those patients without dyslipidemia
in the present study. In a similar study among CAD patients,
subject with atherogenic dyslipidemia presented with
comparable insulin levels, but higher IR.PY IR is associated
with atherogenic dyslipidemia and atherogenic dyslipidemia
itself can aggravate IR.F)

In the present study, total cholesterol, TG and LDL
cholesterol showed significant positive and HDL cholesterol
significant negative association with inflammatory
markers (IL-6, TNF-00 and hsCRP). Similar association
has been reported by others.P* A study from India
in CAD patientsP® and a population based the Indian
Atherosclerosis Research Study.” In T2DM patients a
significant positive correlation between CRP and TG levels

and a negative correlation with HDL levels was observed.*”

In the present study, patients with atherogenic dyslipidemia
had lower vitamin B12 and higher Hcy compared to
those without it. In univariate analysis, TG were
negatively correlated with vitamin B12 and positively
with Hcy. As observed by us, other studies have noted
a positive correlation between altered lipid profile and
hyperhomocysteinemia.*** However, other population
based studies reported no correlation between Hcy and
lipids.***! Similar to our study higher plasma Hcy was
associated with lower HDL level in a study done in
Germany.! Hey levels ate positively correlated with serum
TG and negatively with HDL cholesterol.”! Vitamin B12
deficiency is common in Indians and Hcy is negatively
correlated with vitamin B12 levels.?!)

Low HDL has been observed in Indian population since
childhood and predicts CAD risk factors in large cohort
followed up for more than 25 years.") Exact reason
for this is unknown, but may be related to underlying
genetic or environmental factors. The haplotype analysis
in Chennai Urban Rural Epidemiology Study showed that
the H+ Ser and H— -Ter were the “high-risk” and “low-risk”
haplotypes for low HDL cholesterol and elevated TG levels,

respectively. The H+ Ser haplotype of the lipoprotein
lipase gene was associated with low HDL cholesterol levels
and hypertriglycetidemia in Asian Indians.*”l Asians have
higher IR compared with western population”), which
has been associated with atherogenic dyslipidemia.'®*!
Presence of nutritional deficiency since childhood may also
contribute to high TG levels and low HDL levels. Vitamin
B12 deficiency and hyperhomocysteinemia are common in
Indians,® which has also been implicated in atherogenic
dyslipidemia. The effect of Hcy on HDL cholesterol
is probably related to inhibiting enzymes or molecules
participating in HDL particle assembly. An animal study
confirmed the negative correlation of HDL with Hey in
mice with targeted deletions of the genes for apolipoprotein
E and cystathionine beta-synthase. It suggested suggest
that Hey-induced HDL-C and apoA-I inhibition represent
a novel mechanism by which Hey induces atherosclerotic
CVD."¥ Low HDL may be related to undetlying low grade
inflammation. A study from India reported increased
inflammatory markers compared to Caucasians, which is
known to relate to low HDL.*! It has been speculated that
the reduced HDL seen in the inflammation result from
increased serum concentration of serum amyloid A protein
replacing apo-A1l as an apolipoprotein in HDL particles and
that this leads to increased catabolism.”"

CONCLUSION

The present study carried out in consecutive patients of
CAD, provides and evidence for the importance of TG and
HDL in CAD and also demonstrates its association with
IR, inflammatory markers (hs-CRP, IL-6 and TNF-0) and
hyperhomocysteinemia. Among Indian patients with CAD
low HDL showed the strongest association with CVD risk
factors followed by TG levels. Hypercholesterolemia shows
weak association with CVD risk factors. Various trials in
western population have shown the beneficial effect of
lowering LDL cholesterol, but none or adverse effects of
trials to increase HDL cholesterol on CAD." Whether a
similar effect will be observed in Indian population, which
had different profile of dyslipidemia, remains unanswered.
Hence, there is an urgent need for trials in Indian population
with regards to treatment of dyslipidemia.
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