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ABSTRACT

Background: Diabetes mellitus is one of the major health problem and endemic with rapidly increasing prevalence in
both developed and developing countries. It has strong association with dyslipidaemias in relation to glycaemic
control and duration of the disease. Dyslipidaemias make diabetic patients more susceptible to coronary artery disease
(CAD) which is the major cause of increased mortality and morbidity. Objectives were to estimate the blood glucose
levels and lipid profiles among diabetics and to compare the lipid profiles among controlled and uncontrolled diabetic
subjects.

Methods: A cross sectional study was done including 100 diabetic subjects aged between 40 to 60 years of either sex.
Patients were classified into 2 groups with 50 subjects in each group as per their glycemic index. Group 1 was
controlled diabetic patients (HbA1c<7.5%) and Group 2 was uncontrolled diabetic patients (HbA1c>7.5%). Venous
blood samples were collected from the subjects. The serum was used for analyzing FBS, PPBS, HbAlc and lipid
profiles.

Results: FBS, PPBS, HbAlc, total cholesterol, triglycerides and LDL were more in females than male patients but
the mean values were not significant statistically except FBS and total cholesterol. All the lipid parameters were
elevated among uncontrolled diabetic patients compared to controlled diabetic patients which was statistically
significant.

Conclusions: Present study concluded that the blood glucose levels and lipid parameters were elevated among
uncontrolled diabetics compared to controlled diabetics strongly depicting the co-relation between the glycemic levels
and lipid abnormalities. Patients should be educated to monitor regularly and control blood glucose and lipid levels.
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INTRODUCTION

The term diabetes mellitus (DM) describes a metabolic
disorder with different causative factors, which is
characterized by chronic hyperglycemia and disturbances
of carbohydrate, protein and fat metabolisms resulting
from defects in insulin secretion, insulin action or both.?
Globally diabetes mellitus became one of the major

health problems and endemic with rapidly increasing
prevalence in both developed and developing countries.?

India, which is an emerging Asian country with rapid
industrialization and a modern lifestyle, is experiencing a
serious issue in holding the largest number of people with
diabetes.>* The WHO has stated India as “Diabetic
Capital” of the world.?
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The long-term complication of diabetes mellitus includes
dysfunction, damage to various organs, especially the
heart, kidneys, eyes, nerves and blood vessels and are
responsible for the majority of morbidity and mortality
associated with the disease.®* DM has strong association
with dyslipidaemias in relation to glycaemic control and
duration of the disease.” Dyslipidaemias make diabetic
patients more susceptible to coronary artery disease
(CAD) which is the major cause of increased mortality
and morbidity in these.8

Abnormal serum lipids are likely to contribute to the risk
of coronary artery disease in diabetic patients and the
determination of the serum lipid levels in people with
diabetes is now considered as a standard of the diabetes
care. %10

For long term glycemic control glycated haemoglobin
(HbAXc) is used as a marker routinely. For both glycemic
control and cardiovascular disease (CVD) risks HbAlc is
use as the marker.!* For every 1% rise in HbAlc value
the estimated risk of CVD is 18% in diabetic patients.*?

Impaired insulin action and relative insulin deficiency
causes complex alterations in plasma lipids resulting in
raised plasma very low density lipoprotein (VLDL) levels
and decreased serum HDL-cholesterol level both causing
increased rate of atherosclerosis and hence contributing
to Coronary artery disease.*3

Henceforth we aimed to estimate Fasting Blood Glucose,
Postprandial Blood Glucose, HbAlc and lipid profiles
among diabetic subjects and to compare the lipid profiles
between controlled (HbA1c¢<7.5%), and uncontrolled
diabetic subjects (HbAlc>7.5%).

METHODS

As per WHO diagnostic criteria for type-2 DM, a cross
sectional study was done including 100 subjects aged
between 40 to 60 years of either sex. The study was done
in Adichunchanagiri Institute of Medical Sciences, for
duration of 4 months from January 2017 to April 2017
after obtaining permission from the Institutional Ethical
Committee.

Diabetic patients were classified into 2 groups with 50
subjects in each group as per their glycemic index. Group
1 was controlled diabetic patients (HbA1c<7.5%) and
Group 2 was uncontrolled diabetic patients
(HbA1c>7.5%).

Patients who already had history of cerebrovascular
disease, who were already on lipid lowering drugs, with
other chronic metabolic disorders or systemic illness and
with history of smoking and alcoholism were excluded
from the study.

After obtaining the informed consent, venous blood
samples were collected from all the subjects after at least
8 hours fasting. The serum was later used for analysing
fasting blood sugar (FBS), HbAlc, lipid profile- serum
total cholesterol (TC), triglycerides (TG), HDL-
cholesterol, LDL-cholesterol, VLDL-cholesterol and post
prandial blood sugar (PPBS) after two hours of having
breakfast.

All the parameters were assessed in both the groups and
were compared. All values were expressed as
meanzstandard deviation of the mean. P value<0.05 was
considered as significant.

RESULTS

Gender wise comparison of blood glucose and lipid
profiles is presented in Table 1.

Table 1: Gender wise comparison of blood glucose and

lipid profiles.

Age 50.08+0.86 51+1.20 0.526
FBS 139.55+6.37 167.83+5.69 0.0016"
PPBS 201.8#5.99 207.545.72 0.5066
HbAlc 7.82+0.90 7.87+1.06 0.8005
Uiz 206.75+4.07 220.95+5.03 0.0305"
cholesterol

Triglycerides  203+6.50 217.35+9.90 0.2090
HDL 42.67+1.24 40.01+1.09 0.1173
LDL 112.9143.03 113.42+4.33 0.9210
VLDL 4595+1.45 44.65+1.32 0.5343

*represents significance.

Table 2: Comparison of lipid profiles among controlled and uncontrolled diabetes patients.

Parameter Group 1 Group 2 P value F ratio value
FBS 139.78+6.84 173.26+4.73 0.000112" 16.02

PPBS 185.92+4.49 224.5245.92 0.00001" 26.92
HbAlc 7.13+0.042 8.55+0.123 0.00001" 119.22

Total cholesterol 198.18+3.75 226.68+4.48 0.00001" 23.97
Triglycerides 174.38+3.41 243.1248.11 0.00001" 61.00

HDL 42.76+0.989 39.4+1.30 0.04268" 421

LDL 93.7£1.693 132.54+2.64 0.00001" 152.56
VLDL 39.06+0.914 51.8+1.303 0.00001" 64.02

*represents significance.
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FBS, PPBS, HbAlc, total cholesterol, triglycerides and
LDL were more in females than male patients but the
mean values were not significant statistically.

Comparison of lipid profiles among controlled and
uncontrolled diabetes patients is shown in Table 2. The
lipid parameters were deranged between controlled and
uncontrolled groups in present study and were
statistically significant.

DISCUSSION

A total of 100 subjects were included in the present study
out of which 60 were males and 40 females. The mean
age of the male and female patients was 50.08+0.86 and
51+1.20 years respectively. The age difference was not
significant between the genders. FBS, PPBS, HbAlc,total
cholesterol, triglycerides and LDL were more in females
than male patients but the mean values were not
significant statistically (Table 1). Only FBS and total
cholesterol were statistically significant (p<0.05).

This observation can be compared with a similar study
conducted by Wexler et al who reported that the lipid
parameters were significantly higher in females as
compared to males and were statistically significant.'*
Eltigani et al did a similar study where in there was a
statistically significant association between triglycerides
and HDL cholesterol with glucose levels which was more
in females than males.*> Agarwal M et al showed that the
lipid abnormalities were more among diabetic males than
diabetic females which is contrary to our study.® The
lipid parameters were deranged between controlled and
uncontrolled groups in present study and were
statistically significant (Table 2). Amer W et al was a
similar study where in all the lipid fractions were
deranged in uncontrolled type 2 DM patients which is
comparable with present study.’

Diabetes mellitus is a common secondary cause of
hyperlipidaemia, particularly, if glycaemic control is poor
which is an important risk factor for atherosclerosis and
coronary heart disease.’® There is two to four times
increased risk of coronary artery disease among diabetics
compared to non diabetic patients.*>? The increased risk
of vascular disease in diabetics is in part due to the lipid
abnormalities.® Many studies have shown altered lipid
profile in diabetes mellitus and dyslipidaemia predisposes
to cardiovascular complications specially coronary heart
disease among diabetic patients.?>?> Hence, we did this
study to know the lipid levels among diabetics and
compared the lipid levels among controlled and
uncontrolled diabetic subjects.

Present study included 100 subjects which is good enough
to compare the lipid levels and conclude the co-relation
between the glucose levels and lipid profiles among
controlled and uncontrolled diabetic population. However,
this result cannot be generalised among other diabetic
population as this study was done only in a single private

medical tertiary care centre, so similar studies are to be
done among huge diabetic population to conclude the
results.

CONCLUSION

Present study shows elevated blood glucose levels and
lipid parameters among uncontrolled diabetic patients
compared to controlled diabetic patients depicting
strongly the co relation between the glycemic levels and
lipid abnormalities. Patients should be educated about
lifestyle modifications and healthy diet, to exercise
regularly, to avoid sedentary habits, proper medications,
regular monitoring of lipid profiles and follow up with the
physician controlling blood sugars and lipids very
effectively to reduce the risk of coronary artery disease.
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