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Abstract

As incidence of diabetes is continuously increasing in india and diabetic dyslipidemia is a leading cause of
atherosclerotic disease process like coronary artery disease. If we diagnosed and treat dyslipidemia in early
stage, we can decrese the risk of atherosclerotic diseases. But current guidelines recommend measurement of
fasting lipid profile and majority of the patients present in the hospital are in nonfasting state so their lipid
profile is deferred due to their nonfasting status which impedes their treatment. However, recent studies
suggest nonfasting lipid profile may better or similarly predict cardiovascular disease events than fasting
levels. So, if validate for treatment of diabetic dyslipidemia then measurement of nonfasting lipid profile may
have many practical advantage for clinical practice. So a prospective study was carried out in 100 diabetic
patients in 25-65 years age group including both sexes irrespective of community or background which were
present in inpatient department of medicine, Mata Chanan Devi hospital, New Delhi, during the time period of
2012-2014. 1t is a 210 bedded, tertiary care hospital in west Delhi, where the patients travel from all north
India. The patients with Coronary event (myocardial infarction, unstable angina) and procedures (coronary
artery bypass, coronary angioplasty) in previous 4 weeks, ischemic stroke in prior 3 months, chronic alcoholic
patients, patients having pancreatitis, hypothyroidism, pregnancy and patients on lipid lowering drugs in
previous 3 months, were not included in the study. After taking written informed consent lipid profile was done
from each subject at the time of admission and next day morning (after 8-12 hr fasting). Self reported time
since last meal was also noted at the time of admission. LDL was measured by direct method. Non HDL
cholesterol was calculated by total cholesterol — HDL cholesterol. SPSS (statistical package for social
sciences) software version 16.0 was used for statistical analysis. Wilcoxon Signed Ranks test done to compare
the total mean fasting and nonfasting lipid profile. We divided the study subjects according to self reported
time since last meal. Like 0-1 hour include patient taking meal before < 1 hour and 1-2 hour include <2 hour
post meal and so on other groups. Comparison of fasting and non fasting lipid profile was done by Wilcoxon
Signed Ranks Test in all groups. All P values were 2-tailed. P value <0.05 is statistical significant.

Salient findings Out of 100 patients, there were 44 females and 56 males subjects. Minimum age is 32 years
and maximum age is 65 years. Mean age in males is 56.12 + 8.05 and in females 57.91 * 7.13. Incidence of
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diabetes was higher in >50 years of age group and among males. 15 out of 100 diabetic subjects were on
insulin therapy and rest 85 were on Oral hypoglycemic drugs only. Out of 100 diabetic patients 45 were
hypertensive, 7 CAD, 9 CKD and 10 had history of CVA. Mean fasting blood sugar was 112.26mg/dl and mean
post prandial blood sugar was 192.65mg/dl as patients were on treatment for diabetes. Mean HbAlc among
females was 7.54 + 1.39 and in males was 7.79 + 1.48. The mean total cholesterol level in the 100 diabetic
patients included in the study in the fasting state was 166.48+ 45.30mg/dl, and in the non-fasting state it was
167.06 + 46.03mg/dl, the p value was more than >0.05 thus making it statistically insignificant. The mean HDL
level in the fasting state was38.93+13.72mg/dl, and in the non-fasting state it 38.67+13.30mg/dl, the p value is
> 0.05, making it statistically insignificant. The mean direct LDL level in the fasting state was
86.41+34.90mg/dl and in the non-fasting state it was 86.35+38.38mg/dl, the p value again > 0.05, making it
statistically insignificant. The mean triglyceride level in the fasting state was 184.82+ 29.26 mg/dl and in the
non-fasting state it was 205.87+ 31.83 mg/dl, it is higher in the nonfasting group and the p value is <0.05,
which is statistically significant. The mean non HDL level in the fasting state was 127.55+43.06 mg/dl and in
the non-fasting state it was 128.38+43.21 mg/dl, the p value >0.05, making it statistically insignificant
Comparison of nonfasting and fasting lipid profile according to time since last meal Post meal values of total
cholesterol, HDL cholesterol, direct LDL cholesterol, non HDL cholesterol and triglycerides correlate with
their fasting values. There was no significant difference in fasting and nonfasting total cholesterol, HDL c,
direct LDL c and non HDLc as a function of time since last meal. Triglycerides is significantly increased up to
6-7 hour after meal as p value is <0.05. Although it is higher in nonfasting even after 6-7 hours but statistically
insignificant. The highest increased in levels of triglycerides were noted 3 to 5 hour after meal.

Conclusion- Difference between nonfasting and fasting values of total cholesterol, HDL cholesterol, direct
LDL cholesterol and non HDL cholesterol were statistically insignificant. Triglycerides values were
significantly high in non-fasting state. Post meal level of all lipids and lipoproteins correlate with their fasting
values in the different groups of time since last meal. Triglycerides were increase after meal and maximum
increased from fasting was seen 3 to 5 hours after meal. Total cholesterol, HDL cholesterol, direct LDL
cholesterol and non HDL cholesterol differ insignificantly from their fasting values as a function of time since
last meal. In our study level of lipids differed minimally in nonfasting. We measured direct LDL which differed
insignificantly from fasting direct LDL. Calculated LDL can underestimate after meal as elevated triglycerides
in Friedewald formula (LDLc = TC — HDLc — TG/5). In our study higher nonfasting than fasting triglycerides
were likely attributable directly to fat intake. And recent studies suggest nonfasting or postprandial
hypertriglyceridemia is a significant risk factor for atherosclerosis. From above findings we conclude that
nonfasting blood draws may be highly effective and practical for lipid profile testing in diabetic patients.
Recommendations- Lipid profile can be done in nonfasting state in diabetics and it is more practical and more
feasible as we spend our maximum time in nonfasting state. LDL should be done by direct method as in
nonfasting state increased triglycerides can underestimate the calculated LDL by Friedewald formula. Non
HDL cholesterol can be measured in nonfasting state. More recently this is studied for better predictor of
cardiovascular risk than LDL because it includes all Apo-B containing atherogenic lipoproteins. Future
research should focus on studies reducing the levels of nonfasting triglycerides and thus remnant lipoprotein
cholesterol in an attempt to reduce the risk of cardiovascular disease and death further than that currently
obtained by reducing mainly LDL cholesterol levels. Furthermore the results also highlight the need for
randomized double blind trials of new and established drugs to reduce nonfasting triglycerides and remnant
lipoprotein cholesterol, with the ultimate aim of reducing risk of cardiovascular disease and early death.

Introduction
Diabetes is on rising trend in India and diabetic disease process like coronary artery disease. If we
dyslipidemia is a leading cause of atherosclerotic diagnosed and treat dyslipidemia in early stage,
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we can decrese the risk of atherosclerotic diseases.
At present NCEP ATP Il guidelines allow to
measure the total and HDL cholesterol in
nonfasting state, as the level of these two lipids
altered minimally when measured in fasting and
non-fasting state*. However non HDL cholesterol,
a secondary target of therapy in Adult Treatment
Panel 111 may also be measure in non fasting state.
Diabetes itself does not increase the level of LDL,
but the small dense LDL particles found in type 2
DM are more atherogenic because they are more
easily glycated and susceptible to oxidation. So
type 2 diabetic patients have markedly increased
risk of CHD than non-diabetic subjects who may
have similar dyslipidemia®. It has also been
reported that magnitude and duration of
postprandial lipidaemia is positively related to the
pathogenesis and progression of CHD*".
However, recent studies suggest nonfasting lipid
profile may better or similarly predict
cardiovascular disease events than fasting levels®
" So, if validate for treatment of diabetic
dyslipidemia then measurement of nonfasting
lipid profile may have many practical advantage
for clinical practice. as majority of the patients
present in the hospital are in nonfasting state so
their lipid profile is deferred due to their
nonfasting status which impedes their treatment.

Objective

Our aim was to find out, if there is any significant
difference between fasting and non-fasting lipid
profiles in diabetic patients. And if not then to
validate the nonfasting lipid profile for making
treatment decision in treatment of diabetic
dyslipidemia.

Materials and method

A prospective study was carried out in 100
diabetic patients in 25-65 years age group
including both sexes irrespective of community or
background which were present in inpatient
department of medicine, Mata Chanan Devi
hospital, New Delhi, during the time period of
2012-2014. The patients with Coronary event

(myocardial infarction, unstable angina) and
procedures (coronary artery bypass, coronary
angioplasty) in previous 4 weeks, ischemic stroke
in prior 3 months, chronic alcoholic patients,
patients having pancreatitis, hypothyroidism,
pregnancy and patients on lipid lowering drugs in
previous 3 months, were not included in the study.
Diabetes is a self reported disease. The diagnosis
of diabetes is based on American diabetic
association criteria. Before starting the study,
permission was taken from institutional ethical
committee. A written informed consent was taken.
A detailed history was taken and careful physical
examination was done. Lipid profile was done
from each subject at the time of admission and
next day morning (after 8-12 hr fasting). Self
reported time, since last meal was also noted at
the time of admission. Other baseline
investigation like haematological profile, blood
urea, serum creatinine, serum aminotransferase,
serum uric acid, serum electrolytes was also
carried out at the time of admission. LDL was
measured by direct method. Blood sugar was
analysed using hexokinase method. All the data
and various findings including the past history,
present diagnosis, blood sugar, HbAlc, nonfasting
and fasting lipid profile of all subjects were
tabulated and evaluated using Microsoft Excel.
Non HDL cholesterol was calculated by total
cholesterol — HDL cholesterol.

SPSS (statistical package for social sciences)
software version 16.0 was used for statistical
analysis. Pearson Chi-Square test is done for Sex
distribution in different age group and in different
HbA1C categories. Wilcoxon Signed Ranks a
Non Parametric test was done because there was
skewed deviation in variables, so parametric
Student t- test could not be applicable for
comparison. However, results were similar by
paired Student t- test also. Wilcoxon Signed
Ranks test done to compare the total mean fasting
and nonfasting lipid profile. Study subjects were
divided according to self reported time since last
meal. 0-1 hour period include patients taken meal
<1 hour before, 1-2 hour include <2 hour after
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meal and as so on. To compare as a function of
time since last meal, comparison of fasting and
non fasting lipid profile was done separately in all
groups by Wilcoxon Signed Ranks Test. All P
values were 2-tailed. P value <0.05 is statistical
significant.

Result

Out of 100 patients, there were 44 females and 56
males’ subjects. Minimum age is 32 years and
maximum age is 65 years. Mean age in males is
56.12 + 8.05 and in females 57.91 *+ 7.13.
Incidence of diabetes was higher in >50 years of
age group and among males. Out of 100 patients,
85 were only on oral hypoglycemic agents and
rest also taking insulin therapy. Mean fasting
blood sugar was 112.26mg/dl and mean post
prandial blood sugar was 192.65mg/dl as patients
were on treatment for diabetes. Mean HbAlc
among females was 7.54 + 1.39 and in males was
7.79+1.48.

The mean total cholesterol level in the 100
diabetic patients included in the study in the
fasting state  was 166.48+ 45.30mg/dl, and
in the  non-fasting state it was
167.06 +

46.03mg/dl, the p value was more than >0.05 thus
making it statistically insignificant.

The mean HDL level in the fasting state was
38.93+13.72mg/dl, and in the non-fasting state it
was 38.67+13.30mg/dl, the p value is > 0.05,
making it statistically insignificant.

The mean direct LDL level in the fasting state was
86.41+34.90mg/dl and in the non-fasting state it
was 86.35+38.38mg/dl, the p value again > 0.05,
making it statistically insignificant.

The mean triglyceride level in the fasting state
was 184.82+ 29.26 mg/dl and in the non-fasting
state it was 205.87+ 31.83 mg/dl, it is higher in
the nonfasting group and the p value is <0.05,
which is statistically significant.

The mean non HDL level in the fasting state was
127.55+43.06 mg/dl and in the non-fasting state it
was 128.38+43.21 mg/dl, the p value >0.05,
making it statistically insignificant

Comparison of nonfasting and fasting lipid
profile according to the time since last meal

e Post meal values of total cholesterol, HDL
cholesterol, direct LDL cholesterol, non
HDL cholesterol and triglycerides
correlate with their fasting values.

e Triglycerides was significantly increased
up to 6-7hour after meal as p value was
<0.05. Although it was higher in
nonfasting even after 6-7 hours but
statistically insignificant.

e The highest increased in levels of
triglycerides were noted 3 to 5 hour after
meal.

e There was no significant difference in
fasting and nonfasting total cholesterol,
HDL c, direct LDL ¢ and non HDL c as a
function of time since last meal as p value

>0.05.
Table 1- distribution of study subjects according to age and sex
Age in years Male Female Total
<40 4 1 5
41-50 7 7 14
51-60 24 17 41
>60 21 19 40
Total 56 44 100
Mean + SD 56.12 + 8.05 57.91+7.13 56.91+7.67
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Table 2- total mean fasting and non fasting lipid profile of 100 patients

FASTING LEVELS NON-FASTING
LEVELS p
Lipid profile

value

Mean + SD Min — Mean = SD Min —

Max Max
Total Cholesterol 166.48+45.30 | 81-296 |167.06+46.03 | 57—-281 0.746
HDL 38.93+13.72 18 -95 38.67+13.30 14 -89 0.443
LDL 86.41+34.90 13- 205 86.35+38.38 17 -195 0.882
Non HDL 127.55+43.06 52-238 128.38+43.21 43-242 0.652
Triglycerides 184.82+29.26 | 153 —-287 | 205.87+31.83 | 164 — 316 0.000

Table 3- Mean fasting and nonfasting total cholesterol in different groups of time since last meal

Time since last No. of patients TCH (R) TCH (F) P value
meal (hour)

0-1 10 229.8 215.2 0.308
1-2 5 179 180.2 0.786
2-3 18 175.5 180.83 0.231
3-4 22 171.32 171.77 0.543
4-5 6 151.5 136.67 0.093
5-6 11 146 146.82 0.878
6-7 24 147.08 148.58 0.897
7-8 1 161 175

8-9 1 143 147 -
0-10 2 118 119 0.655
Total 100 167.06 166.48 0.746
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Table 4- Mean fasting and nonfasting triglycerides in different groups of time since last meal

Time since last No. of patients TG (R) TG (F) P value
meal (hour)

0-1 10 214.4 192.6 0.005
1-2 5 214.8 193.8 0.043
2-3 18 212.77 189.22 0.000
3-4 22 206.04 182.9 0.000
4-5 6 206 182.5 0.027
5-6 11 204.09 181.18 0.003
6-7 24 198.41 181.54 0.000
7-8 1 196 181 -
8-9 1 193 179 -
0-10 2 187 176 0.180
Total 100 205.87 184.22 0.000

Table 5- Mean fasting and nonfasting HDL cholesterol in different groups of time since last meal

Time since last No. of patients HDL (R) HDL (F) P value
meal (hour)

0-1 10 38.9 38.8 0.683
1-2 5 38.8 37.8 0.581
2-3 18 39.44 39.56 0.905
3-4 22 39.55 38.23 0.119
4-5 6 35.67 40.17 1.000
5-6 11 39.18 38.27 0.474
6-7 24 37.42 39.17 0.196
7-8 1 49 47 -
8-9 1 31 31 -
0-10 2 40.5 41.5 0.655
Total 100 38.67 38.93 0.443

Table 6- Mean fasting and nonfasting LDL cholesterol in different groups of time since last meal

Time since last No. of patients LDL (R) LDL (F) P value
meal (hour)

0-1 10 134.6 111 0.057
1-2 5 84 81 0.893
2-3 18 87.56 98.17 0.093
3-4 22 87.05 90.55 0.256
4-5 6 815 69 0.075
5-6 11 71 73.18 0.533
6-7 24 76.12 77.33 0.603
7-8 1 91 98 -
8-9 1 87 90 -
0-10 2 51.5 52 0.655
Total 100 86.35 86.41 0.882
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Table 7- Mean fasting and nonfasting non HDL cholesterol in different groups of time since last meal

Time since last No. of patients Non HDL (R) Non HDL (F) P value
meal (hour)

0-1 10 190.9 176.4 0.285
1-2 5 140.2 142.4 0.686
2-3 18 136.06 141.28 0.246
3-4 22 131.72 133.55 0.807
4-5 6 115.83 96.5 0.072
5-6 11 106.82 108.55 0.594
6-7 24 109.67 109.42 0.592
7-8 1 112 128 -
8-9 1 112 116 -
0-10 2 77.5 77.5 1
Total 100 128.38 127.55 0.652

Discussion TG, the correlation between fasting and

In a study Alsaran K et al® (2009) included one
hundred seventy two patients, in which ninety five
male patients (55.2%) and seventy seven female
patients (44.8%) and their mean age was 49.98 +
15.66 years. In this study there was no significant
difference between total cholesterol, LDL and
HDL cholesterol measured in the fasting and non-
fasting state (3.89+.88 versus 3.96+£0.96 (mmol/l),
p= 0.01), (2.05+.61 versus 2.09 + 0.67 (mmol/l),
p=.32), (0.94+.32 versus 0.91+0.26 (mmol/l),
p=0.08) respectively. However, non-fasting
triglycerides were significantly higher than fasting
levels (1.75+1.08 versus 1.52+0.89 (mmol/l),
p=0.000). There was a strong positive correlation
between fasting and non-fasting non- HDL (R
square = 0.77, p=0.005). The same finding was
observed in both diabetics and non-diabetics. In
the study done by Lee SH et al° the mean age of
the subjects were 57.7 = 11.2 years and sex
distribution showed that there were more diabetic
males 59% compared to diabetic females 41%. In
our study the number of males was 56 (56%) and
number of females was 44 (44%) and mean age
was 56.91 +7.67 years. Mean age among males
was 56.12 + 8.05 years and in females was 57.91
+ 7.13 years.

In a study by Desmueles S et al'® (2005) there
was a 10% elevation in TG levels and an apparent
reduction in HDL (6.9%), ¢ LDL (5.3%), and TC
(2.3%) levels in the nonfasting state. Except for

nonfasting results seems acceptable considering
biological and analytical variations. Non- HDL
cholesterol level showed the greatest correlation
and an absolute relative difference of 5.7%. In a
study by Kimak E et al*! (2007) Regression and
Bland-Altman analyses showed excellent
correlation between fasting and nonfasting non-
HDL-C levels (r = 0.987, R (2) + 0.987) in post
renal transplant patients both with dyslipidemia
and normolipidemic. In a study by Mora S et al*?
(2008) excepttriglycerides, all other lipids and
lipoproteins  differed minimally when measured
in nonfasting in compared to fasting.
Triglycerides were higher in nonfasting. In a study
by Dungan KM et al'® (2007) of 31 diabetic
patients, only 56% of LDLc measurements were
equivalent in the fasting and nonfasting states,
compared to 97% of Direct LDLc (p <0.0001),
94% of non-HDLc (p < 0.001) and 77% of LDLP
(p < 0.01) measurements. Schaefer EJ et al'
(2001) study suggests it is not necessary to obtain
a fasting sample to assess direct LDL and HDL
cholesterol. Craig SR et al*® (2000) observed
clinically insignificant difference in fasting and
nonfasting total cholesterol. Nonfasting HDL c
levels were similar to fasting HDL c. They
suggest screening nonfasting adults for total and
HDL cholesterol is appropriate for making
decision about primary prevention of coronary
artery disease. In our study there was no
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significant difference between total mean fasting
and nonfasting values of 100 diabetic subjects for
total cholesterol, HDL cholesterol, direct LDL
cholesterol and non HDL cholesterol as p
value for these >0.05. However nonfasting
triglycerides is significantly higher than fasting as
p value is <0.05.

Time since last meal 6.7.3132,34-38,40.41-43

8,12,16,18,21,23,27-30
IS a

We compare the fasting lipids with nonfasting as a
function of time since last meal by dividing the
study subjects according to self reported post meal
time. Study done by Mora S et al*? (2008) showed
that except for triglycerides, there were no
substantial changes in the distributions of lipids as
a function of time since last meal. Triglycerides
increased after meal. The highest levels of
triglycerides were noted 4-5 hour after meal. Lipid
concentrations differed minimally (<5%) for
fasting versus nonfasting. Langested A et al'®
(2008) showed compared with fasting levels, total
cholesterol, HDL cholesterol, LDL cholesterol
and albumin levels were reduced up to 3 to 5 hour
after meal; triglycerides levels were increased up
to 6 hours after the last meal. And non HDL
cholesterol level did not change in response to
normal food intake. Reduced levels of albumin
after normal food intake are likely caused by
hemodilution resulting from fluid intake.
Therefore adjustment for albumin was done. After
this adjustment total cholesterol, LDL cholesterol
no longer differed as a function of time since last
meal. Wilder LB et al*’ (1995) studied 115
subjects, found triglycerides increased and total
cholesterol and HDL remains unchanged 3-5 hour
after a normal breakfast compared with fasting
levels. Sidhu D et al'® (2012) studied the fasting
time and lipid levels in a community based
population showed the mean levels of total
cholesterol  and  high-density  lipoprotein
cholesterol differed little among individuals with
various fasting times. The mean calculated low-
density lipoprotein cholesterol levels showed
slightly greater variations of up to 10% among

groups of patients with different fasting intervals,
and the mean triglyceride levels showed variations
of up to 20%. Steiner MJ et al*® (2011) studied the
fasting and nonfasting lipid levels. There were
only small changes in lipid components based on
hours of fasting, although values for all
measurements except non HDL cholesterol did
reach statistical significance. Levels LDL increase
and triglycerides decrease with the time. While
those for total cholesterol, HDL and non HDL
cholesterol not show a dramatic change over time.
In our study post meal levels of all lipids correlate
with their fasting values in the different groups of
time since last meal. Triglycerides were higher in
nonfasting when compared with fasting.
Triglycerides was significantly increased up to 6-7
hour after meal as p value <0.05. And maximum
increased from fasting was 3 to 5 hours after meal.
Levels of other lipids like total cholesterol, HDL
cholesterol, direct LDL cholesterol and non HDL
cholesterol differed insignificantly from their
fasting values as p value >0.05.

Our findings show that levels of lipids and
lipoproteins after normal food intake differ only
minimally from levels in the fasting state'?*4!9%
probably because most people consume much less
fat at ordinary meals than during a fat tolerance
test which includes 1gm fat per kg body weight.
Total cholesterol®!>101821  ang HDL
cholesterol®1°1718212  differed minimally with
effect of time since last meal. Non HDL
cholesterol®1011:131624 s also differed statistically
insignificant. Recent studies suggest non HDL
cholesterol is a better predictor for cardiovascular
risk than LDL because it includes all Apo-B
containing atherogenic lipoproteins. And it can be
measure in nonfasting state®1%11131624 e
measured  direct LDL  which  differed
insignificantly from fasting direct
LDL8132223252639  Caleylated  LDL  can
underestimate after meal as elevated triglycerides
in Friedewald formula (LDLc = TC — HDLc —
TG/5). Increases in triglycerides were likely
attributable directly to fat intake. And recent
studies suggest nonfasting or postprandial
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hypertriglyceridemia significant risk factor for
atherosclerosis  or  cardiovascular  disease
Postprandial or nonfasting hypertriglyceridemia
should be treated®®. Therefore the ideal diagnostic
may be a non-fasting lipid profile and a separate,
direct LDL test®.

Conclusion

In our study level of lipids differed minimally in
nonfasting, probably because most people
consume much less fat at ordinary meal than
during a fat tolerance test which includes 1gm fat
per kg body weight. Total cholesterol, HDL
cholesterol and non HDL cholesterol is differed
statistically insignificant. We measured direct
LDL which differed insignificantly from fasting
direct LDL. According to Friedewald formula
(LDLc = TC - HDLc - TG/5) post meal
calculated LDL will be underestimated as elevated
level of triglycerides. In our study triglycerides
were higher in nonfasting and recent studies
suggest nonfasting or postprandial
hypertriglyceridemia is a significant risk factor for
atherosclerosis. From above findings we conclude
that nonfasting blood draws may be highly
effective and practical for lipid profile testing in
diabetic patients.

Recommendations

e Lipid profile can be done in nonfasting
state in diabetics and it is more practical
and more feasible as we are in nonfasting
state during maximum hours of day.

e LDL should be done by direct method as
in nonfasting state increased triglycerides
can underestimate the calculated LDL by
Friedewald formula.

e Non HDL cholesterol can be measured in
nonfasting state. More recently this is
studied  for  better  predictor  of
cardiovascular risk than LDL because it
includes all Apo-B containing atherogenic
lipoproteins.

e Future research should focus on studies
reducing the levels of nonfasting

triglycerides and thus remnant lipoprotein
cholesterol in an attempt to reduce the risk
of cardiovascular disease and death further
than that currently obtained by reducing
mainly LDL cholesterol levels.

e Furthermore the results also highlight the
need for randomized double blind trials of
new and established drugs to reduce
nonfasting triglycerides and remnant
lipoprotein cholesterol, with the ultimate
aim of reducing risk of cardiovascular
disease and early death.
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LIST OF ABBREVIATION USED

S

no.

1. % Percentage

2. < Less than

3. > More than

4. Apo  |Apo lipoprotein

5. ATP  JAdult Treatment Panel

6. DM  [Diabetes Mellitus

7. FBS [|Fasting Blood Sugar

8. HbAlc [Glycosylated Haemoglobin

9. HDL ¢ [High Density Lipoprotein Cholesterol
10 LDL ¢ |Low Density Lipoprotein Cholesterol

11 NCEP |National Cholesterol Education Program
12 PPBS [Post Prandial Blood Sugar

13 TC/CH [Total Cholesterol

14 TG Triglycerides

15 VLDL ¢ [Very Low Density Lipoprotein Cholesterol
16 CHD |Coronary Heart Disease

17 R Nonfasting or Random

18 F Fasting
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