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Introduction
Cardiovascular disease (CVD) is the leading cause
of death in patients with type 2 diabetes mellitus
(T2DM).1 Dyslipidemia, frequently occurring in T2DM
patients, plays a critical role in the acceleration of
macrovascular atherosclerosis and contributes to the
excess risk of CVD.2 The dyslipidemia in T2DM is, in
general, characterized by elevated triglycerides,
reduced high-density lipoprotein (HDL) cholesterol,
and predominant presence of small dense low density
lipoprotein (sdLDL) particles. Apparently similar
abnormalities in serum lipid profiles have also been
observed in the pre-diabetic individuals, and the
abnormalities
are
attributed
to
obesity,
hyperinsulinemia and glucose intolerance.3,4 Though
pre-diabetes has been associated with an increased risk
of CVD events compared to normal, the association is
somewhat less than that for overt diabetes.5,6 Apart
from the differences in the plasma peak levels of
glucose and/or insulin, difference in lipid profiles has
also been proposed as a possible explanation for this.
However, there is lack of clarity with regard to the
nature and extent of this difference.
Aim of the study
To compare the lipid profiles of pre-diabetic and
diabetic individuals.
Material and Methods
Study Design: Observational Cross-sectional Study
Study Population: Study participants were divided into
two groups – Pre-diabetes and Diabetes.
Inclusion Criteria:
Fulfilling the diagnostic criteria for pre-diabetes or
diabetes as mentioned below:
Pre-diabetes
 Fasting plasma glucose of 100 to 125 mg/dL
(fasting is defined as no caloric intake for at least 8
hours)
 Two hour plasma glucose of 140 to 199 mg/dL
during an oral glucose tolerance test
 HbA1c levels between 5.7 and 6.4%
Diabetes
 Fasting plasma glucose greater than or equal to 126
mg/dL



Two hour plasma glucose of greater than or equal
to 200 mg/dL during an oral glucose tolerance test
 HbA1c levels greater than or equal to 6.5%
 In a patient with classic symptoms of
hyperglycemia, a random plasma glucose of greater
than or equal to 200 mg/dL
Exclusion Criteria:
 Patients receiving any form of lipid-lowering
therapy
 Those not willing to participate in the study
Sample Collection: Venous samples from the patients
were collected in standardized EDTA, fluoride and
plain vials under aseptic conditions for carrying out the
measurements of HbA1c, plasma glucose and fasting
lipid profile.
Observations and Results
The study included 30 pre-diabetic and 30 diabetic
patients each.
Out of the 60 patients, 29 (48.33%) were males and
31 (51.67%) were females. Among the 30 pre-diabetics,
15 (50%) were males and 15 (50%) were females. Out
of the 30 diabetics, 14 (46.67%) were males and 16
(53.33%) were females. There was no significant
difference in the sex distribution between the prediabetes and diabetes groups (p = 0.94). The sex
distribution of the study population is depicted in Fig. 1
& 2.

Fig. 1: Sex distribution of the total patients studied
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The mean value of fasting triglycerides in the prediabetics was 131.1±29.36 mg/dL, whereas in the
diabetic group it was found to be 164.9±50.73 mg/dL.
This mean value of triglyceride in the diabetics was
found to be significantly higher compared to the prediabetics (p < 0.01). This has been depicted in figure 5.

Fig. 2: Sex distribution of the pre-diabetes and
diabetes groups
The age distribution of the pre-diabetics and diabetics is
shown below in Fig. 3.

Fig. 5: Comparison of total cholesterol and
triglyceride levels between pre-diabetes and diabetes
study groups

Fig. 3: Age distribution of pre-diabetes and diabetes
groups
The mean age of the pre-diabetics was found to be
52.37±8.89 years. The diabetics were found to have a
mean age of 52.8±9.44 years. There was no significant
difference in the age distributions of the pre-diabetics
and diabetics in our study (p = 0.931). The mean age
and standard deviation of the two groups has been
represented in Fig. 4.

Fig. 4: Mean age and standard deviation of prediabetes and diabetes groups
When the fasting lipid profiles (total cholesterol
and triglycerides levels) of the two groups were
compared, the following results were found. The mean
value of total cholesterol in the pre-diabetics and
diabetics was 170.57±26.18 mg/dL and 171.23±33.79
mg/dL respectively. This difference in the mean value
of total cholesterol between the two groups was not
found to be statistically significant (p = 0.746).

Discussion and Conclusion
When age- and sex-matched pre-diabetics and
diabetics were compared, the total cholesterol values
did not vary significantly between them. But the fasting
serum triglyceride values were found to be much higher
in the diabetes group.
A likely explanation of this result is as follows. As
we go from a state of pre-diabetes to diabetes, the
glycemic status is worsening due to an increase in
insulin resistance. It has been suggested that insulin
resistance can play a pivotal role in the development of
hypertriglyceridemia.7 When adipocytes become
insulin-resistant, plasma concentration of free fatty
acids (FFAs) rises as a result of increased intracellular
hydrolysis of triglycerides in adipocytes.8 The elevated
levels of plasma FFAs and resultant increased flux of
FFAs to liver and muscle, inhibit for insulin to suppress
hepatic glucose production and to stimulate skeletal
muscle glucose uptake.9 The increased flux of FFAs,
glucose and insulin into liver can induce
overproduction of triglyceride-rich VLDL (“large
VLDL”) particles.
This obvious rise in triglyceride levels as insulin
resistance worsens may be one of the important factors
responsible for the starkly high CVD risk in diabetics
compared to pre-diabetics. However, larger studies are
needed to confirm the same.
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