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ABSTRACT

BACKGROUND
Diabetes mellitus is one of the common metabolic disorders. It has become a global pandemic with prevalence in both developing
and developed countries. Glycated haemoglobin (HbAlc) is used to assess long-term glycaemic control. It indicates the mean
plasma glucose level over three months. Patients with type 2 diabetes have an increased prevalence of lipid abnormalities.
Dyslipidaemia increases the risk of cardiovascular and cerebrovascular attacks owing to atherosclerosis, controlling
hyperglycaemia reduces HbA1c levels and reduces risk of complications resulting due to hyperglycaemia.

This study was done to find any association between HbA1c and lipid profile, and thereby HbA1c can be used for screening high
risk patients to diagnose dyslipidaemia and timely intervention can avoid complication.

MATERIALS AND METHODS

This is a descriptive study comprising of 80 non-hypertensive patients with diabetes aged 30 - 60 yrs. attending OPD Department
at Mahavir Institute of Medical Sciences with no history of cardiovascular, thyroid, renal or any other organ disorders. The patients
were classified into two groups depending on their glycated haemoglobin (HbA1lc) as controlled (Alc < 7%) and uncontrolled (Alc
>7%) as per ADA guidelines.

RESULTS

The study included 80 patients. They were further subdivided into two groups based on HbAlc (Group I < 7% and Group Il > 7%).
Mean # S.D. of fasting glucose (mg/dL), total cholesterol (mg/dL), triglycerides (mg/dL), LDL-C (mg/dL), VLDL (mg/dL) between
Group I and Il were (117 + 18.44 vs. 162 * 37.66), (150.4 + 38.26 vs. 175.6 + 52.26), (118 £ 43.92 vs. 170 £ 99.35), (84.8 + 29.87 vs.
105.64 + 36.22), (23.51 + 8.64 vs. 34.13 * 20.04) respectively with a statistical significant association of HbA1lc with TG, LDL lipid
parameter.

CONCLUSION

Lipid parameters especially cholesterol, triglycerides and LDL-C were raised in uncontrolled group. Significant association
between HbA1c and lipid parameters, Triglycerides and LDL were observed. With proper glycaemic control dyslipidaemia can be
avoided, thereby reducing risk of atherosclerosis.
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BACKGROUND

Diabetes is a group of metabolic diseases characterised by
hyperglycaemia resulting from defects in insulin secretion,
insulin action or both. The chronic hyperglycaemia of
diabetes is associated with long-term damage, dysfunction
and failure of different organs.!

WHO has declared India as “Diabetic Capital of the
World.”2 The prevalence of diabetes for all age groups
worldwide was estimated to be 2.8% in 2000 and 4.4% in
2030. The total number of people with diabetes is projected
to rise from 171 million in 2000 to 366 million in 2030.3
Diabetes causes about 5% of all deaths globally each year.
The chronic hyperglycaemia is associated with damage of
heart, kidneys, nerves and blood vessels.
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50% of patients with diabetes die of cardiovascular
disease.* Although, the prevalence of both type 1 and type 2
DM is increasing, type 2 DM is expected to rise more rapidly
because of increased obesity and environmental effects and
reduced activity levels. The risk of complications increases
with duration of hyperglycaemia. Insulin resistance is a major
defect in diabetes mellitus that result in development of lipid
abnormalities by altering the enzymatic pathways and key
enzymes involved in lipid metabolism, therefore increasing
the risk of CHD.5 The chronic complications of DM affect
many organ systems and are responsible for the majority of
morbidity and mortality associated with the disease.
Disorders of lipid metabolism are common and prominent in
diabetes and are important risk factors for the high frequency
of atheromatous complications in the disease.6 On national
survey in India, 54% of diabetics developed complications in
the most productive years of their lives before the age of 50
years.” Glycated haemoglobin (HbA1c) is routinely used as a
diagnostic method for measuring long-term glycaemic
control. HbA1lc fraction of Haemoglobin attached to glucose
indicates the mean blood glucose level. HbAlc can predict the
risk for the development of diabetic complications in diabetes
patients. The UKPDS study has shown that in patients with
type 2 diabetes, diabetic complications were strongly

Page 445



Jemds.com

associated with previous hyperglycaemia. Glycaemic control
with decreased level of HbAlc is likely to reduce the risk of
complications.8 Elevated HbAlc has been regarded as an
independent risk factor for coronary heart disease (CHD) and
stroke in subjects with or without diabetes.? In patients of
type 2 Diabetes mellitus, hyperglycaemia increases the risk of
microvascular complications, while dyslipidaemia is a major
risk factor for macrovascular complications.810

A few studies have previously tried to find the correlation
between HbA1lc levels and lipid profile. Some of these have
shown that all the parameters of lipid profile have significant
correlation with glycaemic control.11.12

On the other hand, some studies do not report significant
correlation between glycaemic control and all parameters of
lipid profile.13

The Diabetes Complications and Control Trial (DCCT)
established glycosylated haemoglobin (HbA1C) as the gold
standard of glycaemic control with levels < 7% deemed
appropriate for reducing the risk of vascular complications.14
Elevated HbAlc has been regarded as an independent risk
factor for coronary heart disease (CHD) and stroke in
subjects with or without diabetes.

MATERIALS AND METHODS

A Descriptive study of total 80 type 2 diabetic patients
attending OPD of Mahavir Institute of Medical Sciences,
Vikarabad, Telangana from September 2015 to January 2016
were included in the study.

For sample collection following criteria is used.
Inclusion Criteria
Patients with known history of diabetes of < 4 yrs.

Exclusion Criteria
Type 1 diabetes mellitus, patients with hepatic or renal
disorder, pregnancy, lactation, anaemia, thyroid disorder.

Fasting venous blood samples were collected from the
subjects for estimating lipid profile and plasma glucose. After
centrifugation, plasma fasting glucose and serum lipid profile
were estimated. Fasting plasma glucose (FPG) is estimated by
hexokinase method. Total Cholesterol, (TC), HDL-Cholesterol
(HDL-C) and triglycerides (TG) were processed in automated
analyser, LDL-cholesterol and VLDL were calculated by
Friedwald and Fredrickson formula. TC/HDL and HDL/LDL
ratio were calculated. HbA1lc was estimated by lon exchange
chromatography. Reference intervals for lipid profile are
considered as per NCEP-ATP III guidelines. TC > 200 mg/dL,
TG > 150 mg/dL, LDL > 100 mg/dL and HDL < 40 mg/dL are
considered abnormal. Dyslipidaemia is defined by presence
of one or more than one abnormal serum lipid concentration.
As per ADA criteria, HbAlc > 7% is considered as poor
control in diabetic patients. The data was evaluated with
GraphPad Prism 7 software. Mean, S. D (Standard deviation),
SEM (Standard Error of Mean) was calculated and unpaired t-
test was done.
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Results were expressed as Mean * S.D. P value < 0.05 was
considered as statistically significant.

RESULTS
Glycated Haemoglobin (HbA1c)
Parameter <7.0 (n=40)|>7.0 (n= 40) P-value
Group I Group II
Mean +S.D | Mean+S.D
TC(Total 150 4 +3826|175.65226|  0.016
Cholesterol)
TG 118+43.92 | 170%99.35 0.003
(Triglycerides)
HDL-C (High
Density 42.3+9.38 | 40.71x8.91 0.44
Lipoprotein)
LDL-C (Low
Density 84.8+29.87 (105.64+36.22 0.006
Lipoprotein)
Risk Ratio
(TC/HDL-C) 3.51+0.97 | 4.39+1.13 0.0004
VLDL (Very Low
Density 23.5148.64 | 34.13+20.04 0.002
Lipoprotein)
LDL-C/ HDL-C 2.1x0.87 2.5+0.94 0.02
FPG (Fasting 1,17 o> 118.44] 162.9:3766|  0.0001
Plasma Glucose)

Table 2. Biochemical Parameters Categorised by Patients’

Glycaemic Control (HbA1lc)

The study included 80 patients. They were further
subdivided into two groups based on HbAlc (Group I < 7%
and Group II > 7%). Mean # S.D of Fasting glucose (mg/dL),
Total cholesterol (mg/dL), Triglycerides (mg/dL), LDL-C
(mg/dL), VLDL (mg/dL) between Group I and Il were (117 +
18.44 vs. 162+37.66), (150.4 + 38.26 vs. 175.6 + 52.26), (118
+43.92 vs. 170 + 99.35), (84.8 + 29.87 vs. 105.64 + 36.22),
(23.51 # 8.64 vs. 34.13 * 20.04) respectively with a statistical
significant difference between the groups.
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DISCUSSION

In this study, type 2 diabetic patients with no other
complications are divided into 2 groups as Group I with
HbAlc < 7.0% and Group II with HbAlc > 7.0% as per ADA
guidelines and HbA1c of < 7.0% is considered good control in
diabetic patients. It is observed with results of triglycerides,
LDL-C and TC average is more in Group II subjects when
compared to Group I patients. But no significant difference in
HDL average mean in two groups was noted. Fasting glucose
mean in Group II patients is high when compared to Group I
patients’ association of HbAlc with FPG statistically highly
significant. The association of HbA1lc with Triglycerides (TG)
was positive and significant (P=0.003), and with LDL-C
(P=0.006) is significant with TC (p-value= 0.016). Statistically
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association is seen, but weak when compared to TG and with
that of HDL-C no statistically significant association is seen.

This descriptive study was done to find out the pattern of
lipid profile in type 2 diabetic patients with good and poor
control and with no other organ complication. In the study it
is observed that fasting glucose, triglycerides and total
cholesterol are significantly high in Group II subjects when
compared to Group I This indicates patients with
uncontrolled diabetes have dyslipidaemia when compared to
patients with controlled sugars. The present study
demonstrates that TC, TG and LDL-C increases with increased
HbAlc values. Findings are in agreement with previous
studies.12,15,16,17

Therefore, better glycaemic control through lifestyle
modification and anti-diabetic therapy can reduce the risk of
dyslipidaemia, thereby reducing the risk of development of
atherosclerosis and related complications. It has been
estimated that reducing the HbA1lc level by 0.2% could lower
the mortality by 10%.18

High levels of triglycerides and cholesterol in
uncontrolled hyperglycaemia can be due to effect of insulin
on the liver apolipoprotein production. It regulates the
enzymatic activity of lipoprotein lipase (LpL) and cholesterol
ester transport protein. All these factors are likely to be
responsible for dyslipidaemia in Diabetes mellitus.19

CONCLUSION

In this study, we compared various parameters of lipid profile
in two groups (one with controlled and the other with
uncontrolled hyperglycaemia) by using HbAlc levels as an
indicator of glycaemic control. Lipid parameters especially
cholesterol, triglycerides and LDL-C were raised in
uncontrolled group.

Significant association between HbAlc and lipid
parameters were observed. Thus, HbAlc can be used as a
potential predictor of dyslipidaemia in type 2 diabetic
patients to initiate early treatment and thereby reducing the
occurrence of cardiovascular and cerebrovascular events.

Studies show that by improving glycaemic control, the
risk of cardiovascular events can be minimised in
diabetics.18.20
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