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ABSTRACT
Introduction: Triglyceridemia is an independent risk factor for
coronary artery disease irrespective of total cholesterol and LDL
cholesterol or low HDL cholesterol. Various publications have
challenged this practice citing postprandial hyper-triglyceridemia
as a risk for cardiovascular events.
Material and methods: Two hundred patients with Type 2
diabetes for more than one year between the age group of 30-65
years in this study and 50 healthy subjects without any coincidental
illness were selected as controls. Each patient underwent detailed
clinical history, physical examination and investigations. Blood
samples were taken after 2 hours to measure the postprandial
blood glucose levels and triglyceride levels; a third blood sample
was collected 4 hours after the meal to measure postprandial
triglycerides.
Results: Among the total 200 patients 66 were males (66%) and
34 were females (34%). In the group 1 of the 100 patients were
males (68%) and 32 were females (32%).In the group 2 of the
100 patients 64 were males (64%) and 36 were females (36%).In
the group 3 of the 50 patients 34 were males (68%) and 16 were
females (32%). It was found that there was not much in fasting
triglyceridemia; while there was significant difference in patients
with evidence of coronary heart disease.
Conclusion: Our results showed that TG levels peaked 4 h after
the standardized high-fat meal, corroborating previous studies.
Keywords: Coronary artery disease, Post-prandial triglycerides,
Type 2 Diabetes Mellitus

INTRODUCTION
Triglyceridemia is an independent risk factor for coronary artery
disease irrespective of total cholesterol and LDL cholesterol or
low HDL cholesterol.1 ATP III guidelines2 suggest at least 9
hour fasting before estimating lipid profile. Many studies did
not agree with this practice. Although this association is not
entirely certain, it does raise into question the requirement for
obtaining fasting lipoprotein measurements.2,3
Raised Triglyceride levels are associated with macrovascular
complications has not been investigated in diabetic patients.
Further studies have shown postprandial hyper-triglyceridemia
as a risk factor for developing cardiovascular events and thus
posing a question of whether it is really necessary to obtain fasting
lipids.4-9 Nordestgaard et al10 established the direct correlation of
non-fasting TG and the risk of myocardial infarction, ischemic
heart disease, and death in 7,587 women and 6,394 men. The
most interesting part is that non-fasting triglycerides levels may
be even better predictor of cardiovascular risk as compared to
fasting triglycerides4,10 According to Patsch et al11 (1992), the
postprandial but not fasting TG levels exhibited an association
with CAD that was statistically independent and stronger than
that of HDL-cholesterol.11

Atherosclerosis is a multifactorial disease where atherosclerosis
and dyslipidemia are the prominent causes involved.10-13 It has
been proposed that postprandial lipoproteins may be better
indicators of deranged lipoprotein metabolism and hence of
atherosclerosis and CHD.14-17 When the fat content in a test meal
increased from 25 to 45%, pTG levels only increased by 10%.10,11
This result implies that a special test meal is not necessary for
the evaluation of postprandial hypertriglyceridemia. Because
we wanted to investigate whether pTG levels were associated
with atherosclerosis in normal daily life, we gave our subjects a
test meal that resembled their daily diets.
We aimed to investigate the role of postprandial hypertriglyceridemia in type 2 diabetic patients with and without
macro vascular disease and establish their role as a risk factor
for macro vascular complications.

MATERIAL AND METHODS
This case control study was done at SVS Medical College and
hospital, Mahabubnagar in Telangana State between 1-8-2012
and 31-7-2014. Two hundred patients with Type 2 diabetes for
more than one year between the age group of 30-65 years in this
study and 50 healthy subjects without any coincidental illness
were selected as controls. The cases were sub divided into two
groups based on the history of macro-vascular complications.
Group I comprises of patients with type 2 diabetes mellitus with
history of macro-vascular complications such as ischemic heart
disease and or cerebrovascular disease, Group II comprises
of patients with type 2 diabetes mellitus, of more than
1-year duration without evidence of ischemic heart disease,
cerebrovascular disease and peripheral vascular disease, Group
III comprises of normal healthy age and gender matched
Complication

Group-1: Diabetes with complication
Number
%
MI
28
28
CVA
32
32
Both
40
40
Total
100
100
Table-1: Distribution of subjects based on complication in group 1
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Parameter

Grp-1: Diabetes with compliGrp 2: Diabetes without comGrp 3: Controls
cation
plication
MEAN (mg/dL)
SD
MEAN (mg/dL)
SD
MEAN (mg/dL)
SD
FBS
205.2
71.4
150.6
26.6
85.1
9.07
PPBS
294.68
103.48
204.16
45.62
114.44
13.8
Urea
29.64
5.2
27.92
3.55
26.8
2.91
Creatinine
1.07
0.19
0.89
0.14
0.84
0.16
Total Cholesterol
196.6
32.9
176.2
30.17
156.8
19.08
Triglyceride Fasting
223.43
61.8
199.6
56.9
126.08
24.86
HDL
31.8
7.5
31.6
6.69
44.92
5.23
LDL
120
30.2
103.29
28.3
86.6
21.7
VLDL
44.6
12.3
39.9
11.3
25.2
4.97
Triglyceride Post Fat Meal
407.2
109.8
337.6
80.7
211.3
40.8
Table-2: Mean ± SD values of studied parameters in Diabetes with complication, diabetes without complication and controls.
Parameter

Grp-1 vs Grp 2 vs
Grp 2 vs
GRP 2
GRP 3
GRP 3
FBS
<0.001
<0.001
<0.001
PPBS
<0.001
<0.001
<0.001
Urea
0.322
0.049
0.616
Creatinine
0.002
<0.001
0.605
Total Cholesterol
0.042
<0.001
0.057
Triglyceride Fasting
0.257
<0.001
<0.001
HDL
0.994
<0.001
<0.001
LDL
0.097
<0.001
0.102
VLDL
0.259
<0.001
<0.001
Triglyceride Post Fat Meal
0.014
<0.001
<0.001
Table-3: ANOVA multiple comparison of significance

patients without any history of diabetes, or any evidence of risk
factors. Blood drawn from the cases on fasting, 2 and 4 hours
after normal food. Serum was used to measure total cholesterol,
triglycerides, HDL Cholesterol, LDL cholesterol, serum Urea,
Serum Creatinine, fasting blood glucose levels. The patients
were given regular normal diet. Blood samples were taken
after 2 hours to measure the postprandial blood glucose levels
and triglyceride levels; a third blood sample was collected 4
hours after the meal to measure postprandial triglycerides.
All these cases subjected to clinical examination and routine
investigations. The subjects below 30 years and above 65 and
new diabetic cases were excluded from this study.

STATISTICAL ANALYSIS
Data obtained was analyzed by SPSS statistical software (v 17.0)
ANOVA was used to compare the 3 groups and significance was
estimated using the F value in between different groups. Other
statistical tests such as x 2-test (Chi square test) were applied
for nominal data. The level of significance was estimated
by applying the, probability value (p). p < 0.05 was taken as
significant and < 0.01 was taken as highly significant.

RESULTS
The patients had a minimum age of 30 years to a maximum
of 63 years. The mean age of the patients in the three groups
were not significantly different from each other (F = 0.25, p >
0.05). Chi square value was 0.12 with a ‘p’ value greater than
0.05 was noticed amongst the three groups. The mean BMI was
significantly more in group 1 compared to group 3 (p = 0.039)
there was no significant difference in the mean BMI between
group 3 and group 2 (p = 0.118), group 2 and group1 (p = 0.878).
1588

In group 1, 28 patients (28%) had suffered with MI as
the complication, 32 patients (32%) had suffered with
cerebrovascular accident (CVA) as the complication and 40
patients (40%) had suffered with both MI and CVA as the
complication.
The mean values for FBS, PPBS, and total cholesterol,
Creatinine and post meal triglycerides are significant higher
in diabetes with complication group compared to diabetes
without complication and controls. The mean values of fasting
triglycerides, LDL, VLDL was not significantly higher in
diabetes with complication group compared to diabetes without
complication.
In order to assess the maximum sensitivity, specificity, and
diagnostic efficiency of triglycerides in identifying abnormality
the best cut off values are calculated using ROC analysis. Best
cut off values are established by selecting a point closer to top
left hand curve that provides greatest sum of sensitivity and
specificity as shown in table-4. Diagnostic efficiency is defined
as the portion of all currently classified as having or not having
complications.
True Positive + True Negative
Diagnostic efficiency =
Total No. Of Patients Evaluated
Best cut off values for different parameters along with
sensitivity, specificity and diagnostic efficiency values for group
1 and group 2 are presented in table-4.
At 167.5 mg/dl fasting triglycerides levels were able to
differentiate presence of complications in diabetes with 88
% sensitivity and 40 % specificity compared to post prandial
triglycerides which had 80% sensitivity and 60 % specificity
and an overall diagnostic efficiency of 70 % at 325 mg/dl.

DISCUSSION
Usually TG levels were estimated I fasting state, but many a
study proved post prandial TG was more harmful. This testing
of post prandial TG levels was cumbersome and not practical
routinely in routine practice. Obesity by itself is considered a
predictor of adverse lipid metabolism alterations on fasting state;
however, few studies correlated the obesity with postprandial
TG lipid profile. Our results showed that TG levels peaked 4
h after the standardized high-fat meal, corroborating previous
studies [18 and 4] (Boquist et al.18 1999, Bansal et al.4 2007).
Stampfer and colleagues19 (1996) showed that plasma TG levels
measured 3 to 4 h after a meal were better than fasting plasma
TG levels at predicting future cases of myocardial infarction.
Some studies showed post prandial increase in normal
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Parameter
Best cut off values
Sensitivity
Specificity
Diagnostic efficiency
Duration of diabetes
7.2yrs
80 %
84 %
82%
Triglycerides fasting
167.5 mg/dl
88%
40%
64 %
Triglycerides post fat meal
328.5 mg/dl
90 %
86 %
86%
Table-4: Best cut off values, diagnostic efficiency, sensitivity, specificity, in discriminating diabetes with complication and diabetes without
complication.
Study
Teno et al24 (2000)
Madhu et al25 2005
Nordestgaard et al10 2007
V Kumar et al26 2008
Rathore et al27 2014
Kavitha et al28 2015
Present study

Group I
SD
Group II
SD
Group III
3.04 mmol/ L
1.24
1.41 mmol/ L
0.24
1.25 mmol/ L
187.1 mg/dL
63.45
156.85 mg/dL
177.0 mg/dL, males
265.5 mg/dL, females
145.0 mg/dL
85.3
93.3 mg/dL
25.8
95.8 mg/dL
2.24 mmol/ L
0.51
1.28 mmol/ L
200 mg/dL
223.43
61.8
199.6 mg/dL
56.9
126.08 mg/dL
Table-5: Earlier studies compared with the present study of Fasting triglyceride levels

SD
0.45
76.57

Study
Group I mg/dL
SD
Group II mg/dL
SD
Group III mg/dL
Teno et al24 2000
4.41 mmol/L
2.67
2.96 mmol/L
0.48
1.30 mmol/L
Madhu et al25 (2005)
549.68 mg/dL
38.24
294.75 mg/dL
Nordestgaard et al10 (2007)
264.6 males
353.1 females
V Kumar et al26 (2008)
346.5 mg/dL
48.04
206.0 mg/dL
66.4
121.4 mg/dL
Rathore et al27 2014
3.21±0.76
2.28±0.17
Kavitha et al28 2015
250
Present study
407.2 mg/dL
10.8
337.6 mg/dL
80.7
211.3 mg/dL
Table-6: Earlier studies compared with the present study of Post lipid meal triglyceride levels

SD
0.50
17.6

individuals. In 2003, So20 and colleagues have characterized
patterns of lipid profile changes postprandially in healthy
Filipino volunteers after oral fat challenge test. This study
showed that triglyceride levels have increased to peak levels up
to 274 to 310 mg/ dL at 4 to 5 hours after a high fat meal. At the
same the same study showed serum LDL levels decreased after
meals.20 Ginseberge21 et al thought that a delay in clearance of
TG- rich particle may cause the TG elevation after meal. Bravo22
and others had stated a reference interval values for nonfasting
TG as follow (in mmol/L): healthy < 2.0 (2 × 88.5); intermediate
2.1 to 2.7; altered > 2.8; but this observation was not on patient
with any cardiovascular disease. All the postprandial TG values
up to the 12th hour of observation was significantly higher
than the baseline at a range of 23.86 to 72.02 mg/dL (0.27 to
0.82 mmol/L). Boccalondro et al,23 had shown post prandial
elevation was more relevant in ischemic heart diseases as
compared to healthy cases. Tables 5 and 6 show the comparison
of the present study with earlier available studies.

25.4

40.8
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