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Abstract

It has been recognized for several decades that diabetes mellitus is an established risk factor for atherosclerotic cardiovascular,
cerebrovascular and peripheral vascular morbidity and mortality. Coronary artery disease (CAD) is multifactorial in etiology and
has several important risk factors, out of which diabetes is one of the important modifiable risk factor. Dyslipidaemia is one of the
important diabetic complications which is a classical risk factor for cardiovascular disease. Based on above findings the study has
planned to assess the level of HbAlc and lipid profile in patients with diabetic complications and compare with patients without
complications.

Total 25 patients suffered from diabetes were enrolled in the present study. The study was planned in the Department of
Biochemistry in Patna Medical College from Oct 2015 to Sept 2016. The age group of the patients are from 30-70 years. The
patients visited to Out Patient Department (OPD) and in-patient department (IPD) of a tertiary care hospital were considered in the
study. The biochemical parameters like Fating glucose level, Glycated haemoglobin (HbAlc), Total cholesterol, Triglycerides,
High Density Lipid, and Low Density Lipid were estimated. Also the electrolyte levels like sodium, potassium, chlorine and
bicarbonate is also monitored.

It was concluded from the results of this study that HbAlc can be used as a predictor of dyslipidaemia in type 2 diabetics in
addition to as glycaemic control parameter. Thus, early diagnosis of dyslipidaemia can be used as a preventive measure for the
development of cardiovascular disease (CVD) in type 2 diabetics.
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Introduction

HbA1c refers to glucose and haemoglobin joined together (the
haemoglobin is glycated”). Haemoglobin is the protein in red
blood cells that carries oxygen throughout your body. The
amount of HbAlc formed is directly related to the amount of
glucose in your blood.

Glycated haemoglobin (haemoglobin Alc, HbAlc, AlC, or
less commonly HgbAlc, haemoglobin Alc, HbAlc, Hblc,
etc.) is a form of haemoglobin that is covalently bound to
glucose. It is formed in a non-enzymatic glycation pathway by
haemoglobin 's exposure to plasma glucose. It is measured
primarily to identify the three-month average plasma glucose
concentration and thus can be used as a diagnostic test for
diabetes and as assessment test for glycaemic control in
people with diabetes M. The test is limited to a three-month
average because the lifespan of a red blood cell is four months
(120 days). However, since red blood cells do not all undergo
lysis at the same time, HbAL1C is taken as a limited measure of
three months. HbAlc is a measure of the beta-N-1-deoxy
fructosyl component of haemoglobin 2. The origin of the
naming derives from Haemoglobin type A being separated on
cation exchange chromatography. The first fraction to
separate, probably considered to be pure Haemoglobin A, was
designated HbAO, the following fractions were designated
HbAla, HbAlb, and HbAlc, respective of their order of
elution. There have subsequently been many more sub

fractions as separation techniques have improved [, Normal
levels of glucose produce a normal amount of glycated
haemoglobin. As the average amount of plasma glucose
increases, the fraction of glycated haemoglobin increases in a
predictable way. This serves as an indicator that blood sugar is
increasing and that action should be taken.

In diabetes mellitus, higher amounts of glycated haemoglobin,
indicating poorer control of blood glucose levels, have been
associated with  cardiovascular  disease, nephropathy,
neuropathy, and retinopathy. A trial on a group of patients
with Type 1 diabetes found that monitoring by caregivers of
HbAlc led to changes in diabetes treatment and improvement
of metabolic control compared to monitoring only of blood or
urine glucose ™. However, a trial designed specifically to
determine whether reducing HbAlc below the normal 6%,
using primarily insulin and sulfonylureas (both known to
easily drive blood sugar too low), would reduce the rate of
cardiovascular events in type 2 diabetes found higher
mortality—the trial was terminated early . The negative
outcomes may well have been a result of the treatment
approach, primarily insulin and sulfonylureas, utilized in the
"intensive" treatment group instead of LCHF (Low-
Carbohydrate High Fat diet), GIP-1 analogues & SGLT-2
inhibitors, none of which have these problems & lower
cardiovascular mortality.
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Glycation of proteins is a frequent occurrence, but in the case
of haemoglobin, a nonenzymatic condensation reaction occurs
between glucose and the N-end of the beta chain. This
reaction produces a Schiff base (R-N=CHR', R = beta chain,
CHR'= glucose-derived), which is itself converted to 1-
deoxyfructose. This second conversion is an example of an
Amadori rearrangement.

When blood glucose levels are high, glucose molecules attach
to the haemoglobin in red blood cells. The longer
hyperglycaemia occurs in blood, the more glucose binds to
haemoglobin in the red blood cells and the higher the glycated
haemoglobin. Once a haemoglobin molecule is glycated, it
remains that way. A buildup of glycated haemoglobin within
the red cell, therefore, reflects the average level of glucose to
which the cell has been exposed during its life-cycle.
Measuring glycated haemoglobin assesses the effectiveness of
therapy by monitoring long-term serum glucose regulation.
Alc is a weighted average of blood glucose levels during the
life of the red blood cells (117 days for men and 106 days in
women. Therefore, glucose levels on days nearer to the test
contribute substantially more to the level of Alc than the
levels in days further from the test 61, This is also supported
by data from clinical practice showing that HbAlc levels
improved significantly after 20 days from start or
intensification of glucose-lowering treatment [1.

Glycosylated haemoglobin (HbA1c) is the most vital target of
glycaemic control. The desirable value for HbAlc is values
below 7.00 5-7. HbAlc is important standard in analysis of
patients’ status that indicates the average blood glucose during
the past three months which is essential to ensure the optimal
care of diabetic patients. The research has revealed that with
each one percent reduction in the value of HbAlc, the risk of
microvascular complications is reduced by 40 percent.

It has been recognized for several decades that diabetes
mellitus is an established risk factor for atherosclerotic
cardiovascular, cerebrovascular and peripheral vascular
morbidity and mortality. Coronary artery disease (CAD) is
multifactorial in etiology and has several important risk
factors, out of which diabetes is one of the important
modifiable risk factor. Dyslipidaemia is one of the important
diabetic complications which is a classical risk factor for
cardiovascular disease [®1.

Based on above findings the study has planned to assess the
level of HbAlc and lipid profile in patients with diabetic
complications and compare with patients without

complications.

Materials & Methodology

Total 25 patients suffered from diabetes were enrolled in the
present study. The study was planned in the Department of
Biochemistry in Patna Medical College From Oct 2015 to
Sept 2016. The age group of the patients are from 30-70 years.
The patients visited to Out Patient Department (OPD) and in-
patient department (IPD) of a tertiary care hospital were
considered in the study.

The biochemical parameters like Fating glucose level,
Glycated  haemoglobin  (HbAlc), Total cholesterol,
Triglycerides, High Density Lipid, and Low Density Lipid
were estimated. Also the electrolyte levels like sodium,
potassium, chlorine and bicarbonate is also monitored.

The 25 patients were enrolled into the group A as Diabetic
patients and 25 patients were considered in the Group B as
controlled study patients without any complications.

The approval of the institutional ethics committee was taken
before starting the study. All the patients and their parents
were informed consents. The aim and the objective of the
present study were conveyed to them.

Following was the inclusion and exclusion criteria of the
study:

Inclusion Criteria

= Patients admitted with Acute Myocardial Infarction
including both ST elevation (STEMI) and non ST
elevation (NSTEMI) myocardial infarction.

Exclusion Criteria

= Patients with thyroid disorder

= Pregnancy

= Diabetic Nephropathy

= Patients with chronic illness.

= Patients with Type-1 diabetes mellitus

= Patients on hormone replacement therapy
= Patients on steroids

Results & Discussion

Data from the two study groups patients were collected and
presented as below. The 25 patients were enrolled into the
group A as Diabetic patients and 25 patients were considered
in the Group B as controlled study patients without any

complications.

Table 1: Demographic Details

Group A Group B
Parameter Diabetic patients Controlled study patients
Sex Male 15 19
Female 10 06
Total 25 25
20-30 years 0 1
30-40 years 5 6
Age 40-50 years 6 5
51- 60 years 7 4
61- 70 years 7 9
Total 25 25
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Table 2: Comparison of Bio Chemical Parameter in 2 study groups

Group Group A Group B
Bio Chemical Parameter Diabetic patients | Controlled study patients

Fating glucose level (mg%) 165.3 + 18.5 90.2 + 15.6

Glycated haemoglobin (HbAlc) (%) 8.5+2.5 5.9+ 0.8
Total cholesterol (mg%) 186.9 £35.9 160.8+ 29.8
Triglycerides (mg%) 196.6 £ 50.5 175.8 £ 45.6

High Density Lipid (mg%) 43.4+7.6 48.5+8.3
Low Density Lipid (mg%) 93.6 £ 28.0 110.2 £32.8

The concentration of HbAlc, Cholesterol and low density
lipid implies a positive correlation with the triglycerides. The
levels of the high density lipid and serum chlorine showed
negative correlation with triglycerides. Cholesterol and low
density lipid showed significant positive correlation with
HbAlc. The bicarbonate showed a significant positive
correlation with high density lipid. The low density lipid
showed a positive correlation with cholesterol.

In recent days the major advances in the treatment of acute
coronary syndromes (ACS) have had a significant impact on
morbidity and mortality of patients with acute myocardial
infarctions (AMI).Nevertheless, Diabetes continues to put
patients with and without a prior history of myocardial
infarction at significant cardiovascular risk. In the
Framingham Heart Study, it was seen that the presence of
diabetes doubled the age-adjusted risk of cardiovascular
disease in men and tripled it in women. Diabetes remained an
independent risk factor even after adjusting for age,
hypertension, smoking and left ventricular hypertrophy 19,
The mechanisms by which hyperglycemia and dyslipidemia
cause diabetic vascular diseases are the formation and
accumulation of advanced glycation end products (AGES),
increased oxidative stress, activation of protein kinase C
(PKC), increased flux through the hexosamine pathway,
vascular inflammation, deficiency of insulin action in the
vasculature, and altered expression and action of hormones,
growth factors, and cytokines M. In addition, chemical
modification of lipoprotein in diabetic states, including
peroxidation and glycation, may be an underlying pathogenic
mechanism linking dyslipidemia to diabetic complications.
For instance, oxidation may increase atherogenicity of the
lipoproteins, whereas glycation may enhance the oxidative
stress of the lipoproteins. Furthermore, chemical modification
of proteins by lipids, such as formation of lipoxidation end
products, has also been suggested to be a likely pathogen for
vascular changes in diabetes 12,

Results of this study show that the levels of LDL, HDL, TC
and TG were significantly higher in type 2 diabetics. These
findings were in agreement with the previous studies 1. High
prevalence of hypercholesterolemia, hypertriglyceridemia and
high LDL and low HDL was found in type 2 diabetics in this
study which are well known risk factors for cardiovascular
diseases. Goldberg (1996) [4! reported that the cause of
dyslipidaemia in type 2 diabetes mellitus may be that insulin
is not working properly which affects the liver Apo
lipoprotein production. The Apo lipoprotein regulates the
enzymatic activity of lipoprotein lipase (LpL) and Cholesterol
ester transport protein (Goldberg, 1996). A highly positive

significant relationship of HbAlc with dyslipidemia was
observed in the present study. Erciyas et al, ™ also reported
positive correlation of HbAlc level with TC and TG in
diabetic patients.

We also conclude that HbAlc predicts serum lipid profile. It
provides valuable supplementary information about the extent
of circulating lipids. Thus, dual biomarker capacity of HbAlc
(glycaemic control as well as lipid profile indicator) may be
utilized for screening high-risk diabetic patients for timely
intervention with lipid lowering drugs and thus preventing
adverse cardiovascular events.

Conclusion

It was concluded from the results of this study that HbAlc can
be used as a predictor of dyslipidaemia in type 2 diabetics in
addition to as glycemic control parameter. Thus, early
diagnosis of dyslipidaemia can be used as a preventive
measure for the development of cardiovascular disease (CVD)
in type 2 diabetics.
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