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ABSTRACT

Diabetes mellitus is increasing worldwide. This study was undertaken to evaluate the lipid profile among HbA1lc (Glycated
haemoglobin) in Type 2 diabetes and correlation of higher values of HbAlc with risk of Cardiovascular disease. The study was
conducted in KPC Medical College and Hospital; 230 patients diagnosed of Type 2 diabetes aged between 21-90 years. These
patients were divided into 3 groups based on their HbAlc values as controlled, under-controlled and uncontrolled diabetes. The
glycated haemoglobin and lipid profile were recorded with standard procedure. Data was analysed statistically. Total number of
cases were 230, males 104 and females 126. Uncontrolled diabetes had significantly high values of lipid profile. From our results,
we concluded that high HbA1c have increased risk of Cardiovascular Disease.
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INTRODUCTION

Diabetes mellitus is increasing worldwide and India is likely
to be the diabetes capital in the near future. It was noted in
the year 2014, 387 million people were estimated to have
diabetes worldwide.! out of which type 2 diabetes was 90%.23
During 2012-2014, diabetes was estimated to have resulted
in 1.5-4.9 million deaths each year4 And the number of
people with diabetes is expected to rise to 592 million by
2035.2 Diabetes is a group of metabolic disease, in which
there is high blood sugar level over a prolonged period.5

It is classified according to WHO recommendation in
1999. Type 1 DM is 5% and is due to decreased insulin
production. In Type 2 DM, which is 95% due to insulin
resistance which may be combined with relatively reduced
insulin secretion or both.6 Symptoms of diabetes include
frequent urination, increased thirst and increased hunger.

It leads to complication if not treated; acute
complications include DKA and non-ketotic hyperosmolar
coma and long-term complications include cardiovascular
disease, stroke, chronic kidney failure, foot ulceration and
damage to the eyes.’” Diabetes doubles the risk of
cardiovascular disease and 75% of the deaths are due to
coronary artery disease.8 CAD is characterized by plaque
deposits of lipids. Fibrous connective tissue, calcium,
hyperglycaemia and atherosclerosis are related, in turn it
develops myocardial infarction which is the leading cause of
morbidity and mortality worldwide.%10

The objective of this study was to know the lipid profile
among different diabetic groups and to evaluate the
association between glycated haemoglobin and lipid profile.

Financial or Other, Competing Interest: None.
Submission 04-02-2016, Peer Review 29-02-2016,
Acceptance 05-03-2016, Published 16-03-2016.
Corresponding Author:

Dr. Indira Bhaskar Biswas,

Department of Biochemistry,

KPC Medical College & Hospital,

1F, Raja SC Mullick Road,

Jadavpur-700032,

Kolkata.

E-mail: indul70®@rediffmail.com

DOI: 10.14260/jemds/2016/270

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 05/ Issue 22/ Mar. 17, 2016

MATERIALS AND METHODS

Two hundred and thirty Type 2 diabetes patients were taken
in this cross-sectional study. The study was carried out in the
Department of Biochemistry and Endocrinology, KPC Medical
College and Hospital, Kolkata. Patients included were aged
between 21-90 years and both sexes from inpatients as well
as outpatients of our institution. Diagnosed with type 2
diabetes according to American Diabetes Association 2009
criteria and HbAlc >6.5% were included in the study.
Informed consent was obtained from all the cases. The study
protocol was approved by the Institutional Ethical Committee.
Exclusion criteria were Type I DM, latent immune diabetes of
the adult, gestational diabetes, neoplasms as well as any
major medical conditions in the 6 months preceding the study
(Liver, kidney/heart failure, etc.) also subjects taking
hypolipidaemic drugs also excluded.

Clinical data was collected from all subjects. Weight and
height were measured, BMI calculated (kg/m2). Whole blood
with aseptic precaution was drawn after an overnight fast.
HbAlc measured by Biorad D-10 and lipid profile which
includes total cholesterol, triglyceride, HDL-C were assayed
using enzymatic methods Shenzhen Mindray, Biomedical
Electronics Co. Ltd. LDL was calculated using Friedewald’s
formula.1!

Statistical Analysis
Data was analysed using the Statistical Package for Social
Sciences (SPSS) version 22.

Descriptive statistics were performed to tabulate the
distribution of mean value of glycated haemoglobin and lipid
profile. ANOVA test is applied to know the significance
between groups and multiple comparisons was by
Bonferroni.

RESULTS
In our study, 230 cases of Type 2 DM were included. Age
ranged from 21-90 yrs. and majority of cases were in the age
group of 61-70 yrs., i.e. 74 (32.2%) cases and 51-60 yrs. there
were 67 (29.1%) cases shown in the Figure 1.

Out of 230 cases diagnosed of Type 2 diabetes 104
(45.2%) were males and 126 (54.8%) females. HbA1lc values
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>6.5% were included and all the cases were divided into 3
groups depending on the HbA1c values, as controlled diabetic
HbA1c 6.5-7%, under controlled diabetic HbAlc >7-8% and
uncontrolled diabetic HbAlc >8%. Out of 230 cases control
diabetic were 119 (51.7%) cases, under control diabetic 37
(16.1%) and uncontrolled diabetic were 74 (34.2%) cases.
The lipid profile assayed were total cholesterol, triglyceride,
LDL, HDL, VLDL in all the 3 groups, total cholesterol >200
mg/dL were 48 (22.3%) cases and <200 mg/dL 182 (78.7%).
Triglyceride >150 mg/dL were 64 (27.8%) and <150 mg/dL
166 (72.2%) cases, LDL >100 mg/dL were 87 (37.8%) and
143 (162.2%) were <100 mg/dL. HDL-c <40 mg/dL in males
and <50 mg/dL in females were 64 (27.8%) and 97 (42.2%)
and HDL-c >40 mg/dL and >50 mg/dL in male and female
were 40 (17.4%) and 29 (12.6%). Mean with SD and the
distribution of different glycated haemoglobin groups with
various lipid profile is shown in the Table 1, 2 and 3.

DISCUSSION

Diabetes is fast gaining the status of potential epidemic in
India with more than 62 million diabetic individuals currently
diagnosed.1213 Effective glycaemic control is associated with
reduced risk of complications of Type 1 and 2 Diabetes.14-16
Patients who establish and maintain good control early in the
course of the disease may have reduced risk of microvascular
and macrovascular complications of diabetes over a period of
years to decades.15-17

In the present study 230 patients were Type 2 DM,
HbAlc >6.5% which is the gold standard test was used
according to the diabetic complications and control trial,
which is the standard for glycaemic control. The diabetic
patients with higher HbAlc >7% can exhibit a significant
increase in lipid profile and level of <7% was said to be
appropriate for reducing the risk of cardiovascular
complications.!8 Hence, we divided our subjects into 3 groups
to study the risk of complications of Type 2 DM.

Lipid abnormalities are common in Type 2 DM. Khan et
al. reported that severity of dyslipidaemia increased in
patients with higher HbA1c value.19 Some authors stated mild
<7% individuals often exhibit atherogenic pattern of risk
factors that include higher level of total cholesterol, LDL, TGs
and lower level of HDL than individuals who do not develop
diabetes. Out of 230 patients, 69.6% have one or more lipid
abnormalities, while the prevalence of diabetic dyslipidaemia
varies from 25-60% in some studies.2? According to Khurshed
et al. it is reported as 72%.2! The variation in prevalence may
be due to genetic variation or BMI.

Age groups included were between 21-90 yrs., but most
of our patients were between 61-70 yrs,, that is 74 (32.2%)
cases, this may be due to sedentary lifestyle. Dietary fat has
long been implicated as a driver of Insulin resistance.
Sedentary lifestyle increases the likelihood of development of
insulin resistance.22

The defects in Insulin Resistance leads to: lglucose uptake
by peripheral tissues (Muscle), Thepatic glucose production {
(Gluconeogenesis), defect in incretin hormone— to
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(Gluconeogenesis), defect in incretin hormone— to
postprandial insulin release by the f cells accompanied by
failure to suppress glucagon by the a cells —»in postprandial
hyperglycaemia and continued release of glucose from
hepatic glycogen stores (Glycogenolysis).23

The TGs and VLDL are the most common alteration in
Type 2 DM.24 Robert S Dinsmoor stated that the levels of TGs
are also associated with an increased risk of heart disease. In
this study, TGs and VLDL were significant (p<0.001) by
ANOVA as well as by ‘t’ test (Paired sample ‘t’ test). Due to
increase flow of substrates particularly glucose, fatty acids to
liver or defect in the clearance of VLDL-TG that parallels the
degree of hyperglycaemia, decrease in LPL activity especially
with moderate-to-severe hyperglycaemia who exhibit both
insulin deficiency and insulin resistance which results in
decreased clearance of VLDL.24 LDL is significant (p<0.05).

Howard et al. reported in their study that LDL appears
to be a very potent contributor to the development of
coronary heart disease and the LDL-C level was the most
significant predictor of increased CAD despite an average LDL
level of approx. 115 mg/dL, in their study LDL was at levels as
low as 70 mg/dL in diabetics.25 LDL in DM individuals have
been shown to be more readily oxidised. These particles are
believed to play a major role in stimulating atherosclerotic
process because of their recognition by macrophage
receptors and small dense LDL's are more readily glycated
and oxidised. Thus, it may represent an important mechanism
by which atherogenesis is increased in Type 2 DM.24 69.1%
showed decrease in HDL in our study, but is not significant
and not a marker for assessment of cardiovascular
complications in DM. HDL carries cholesterol from tissues to
circulation; it may be that the deposition of LDL and TG are
much higher than the amount of HDL, hence not sufficient to
transport all the LDL from tissues to circulation. And even
sedentary lifestyle, lack of exercise will decrease HDL
concentration which goes in favour of our study (>60 yrs.
age). Also impaired VLDL catabolism and decreased LPL
activity has been shown to be correlated with JHDL
concentration in patients with Type 2 DMT in Hepatic lipase
activity plays a key role in metabolism of HDL also {HDL
concentration. Cholesterol is increased in 21.3% of the cases,
it is insignificant, may be due to diet.

CONCLUSION

Two large scale studies the UK Prospective Diabetes Study
(UKPDS) and Diabetes Control and Complications Trial
(DCCT) demonstrated that improving HbAlc by 1% cuts the
risk of microvascular complications by 25% and 16% less
likely to suffer heart failure. Our study has shown that higher
the HbA1c value higher is the risk for complications. So early
diagnosis, control of HbAlc level at the earliest, by change in
lifestyle such as diet, physical activity, weight loss and if
necessary pharmacological interventions that should aim to
achieve maximal benefits in both complication reduction and
quality of life while minimizing harm.
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Control Under Control | Uncontrolled
HbA1c N=230 6.5-7% >7- 8% >8% X2 Test P value
N=119(51.7%) N=37(16.1%) | N=74(32.2%)
Total -CH (mg/dL)
<200 98 (42.6%) 29 (12.6%) 55 (23.9%)
>200 21(9.56%) 08 (3.47%) 19 (8.26%) 1.8 >0.05
Triglycerides (mg/dL)
<150 94 (30.86%) 26 (11.3%) 46 (20%)
>150 25 (10.86%) 11 (4.8%) 28 (12.17%) 6.51 <0.05*
HDL-Cholesterol (mg/dL) 27 (11.7%) 11 (4.78%) 26 (11.3%)
Male <40>40 21 (9.1%) 08 (3.47%) 11 (4.78%)
Female <50>50 54 (23.47%) 10 (4.35%) 33 (14.34%) 5.21 >0.05
15 (6.52%) 05 (2.17%) 09 (3.91%)
LDL-Cholesterol (mg/dL)
388 83 (36.1%) 22(956%) | 38(1653%) o7 005"
36 (15.65%) 15 (6.52%) 36 (15.65%) ) )
Table 1: Proportions of different Glycated Haemoglobin Groups with Various Lipid Profile
*- Significant
n Mean Std. Deviation 95% C.I
HbAlc 1-control 119 6.724 .20570 6.56 to 6.88
2-under 37 7.3432 .23039 7.27 t0 7.42
control 9.71t0 10.53
3-uncontrolled 74 10.1230 1.77058 7.25t07.81
Total 230 7.5270 2.15408
TG 1-control 119 119.3950 49.63907 110.38to0 128.41
2-under 37 123.2162 56.83071 104.27 to 142.16
control 140.46t0 177.81
3-uncontrolled 74 159.1351 80.62382 124.39 to 141.197
Total 230 132.7957 64.66728
Total-CH 1-control 119 152.4958 43.61151 144.58 to 160.41
2-under 37 158.9730 49.34993 142.52 to 175.43
control 152.63 to 180.67
3-uncontrolled 74 166.6486 60.50845 151.50 to 164.68
Total 230 158.0913 50.69616
LDL 1-control 119 87.1008 38.18940 80.17 t0 94.03
2-under 37 91.0811 45.00641 76.07 to 106.09
control 84.36t0 07.45
3-uncontrolled 74 95.9054 49.82027 84.95t096.20
Total 230 90.5739 43.32039
HDL 1-control 119 41.6134 9.74428 39.84 to 43.38
2-under 37 43.4865 7.74461 40.90 to 46.06
control 37.32t042.39
3-uncontrolled 74 39.8514 10.93653 40.06 to 42.63
Total 230 41.3478 9.89865
VLDL 1-control 119 23.7731 9.96046 21.97 to 25.58
2-under 37 24.4054 11.22116 20.66 to 28.15
control 27.78 to 34.81
3-uncontrolled 74 31.2973 15.16189 24.67 to 7.92
Total 230 26.2957 12.49662
Table 2: Descriptive Analysis
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F Sig.
HbA1c HbA1c Between Groups 326.568 <0.001*
Unweighed 651.904 <0.001*
TG TG Between Groups 9.799 <0.001*
Unweighed 18.555 <0.001*
. Groups 1.797 .168
CHL Total-CH Between Unweighed 3581 060
LDL LDL Between Groups .945 .390
Unweighed 1.884 171
HDL HDL Between Groups 1.764 174
Unweighed 1.456 229
VLDL VLDL Between Groups 9.420 <0.001*
Unweighed 17.757 <0.001*
Table 3: ANOVA Test
* - Significant
Dependent Variable (M grp (D grp t P value
1.00 2.00 13.46 <0.001*
HbA1c ' 3.00 23.50 <0.001*
*
2.00 3.00 9.49 <0.001
T - o
TG . . .
2.00 3.00 2.423 0.017 *
2.00 0.764 0.446
1.00 3.00 1.884 0.061
Total-CH : . .
2.00 3.00 0.668 0.506
O - — o5
LDL : . .
2.00 3.00 0.496 0.621
e oz
HDL : : :
2.00 3.00 -1.806 0.074
1.00 2.00 0.327 0.744
h *
VLDL 3.00 4.162 <0.001
2.00 3.00 2.448 0.016*
Table 4: Statistical Analysis - by ‘t’ test

* Significant
1.00 - control, 2.00 - under control, 3.00 - uncontrolled
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Fig. 1: Prevalence of HbA1c Patients in different Age Group
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