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Abstract: Background: Patients with type 2 diabetes have an increased prevalence of lipid abnormalities.
A timely intervention to normalize circulating lipids could reduce the chances of cardiovascular
complications. Glycated hemoglobin (HbAlc) is the indicator of glycemic status over long term. This
study was designed to evaluate the correlation between levels of HbAlc and lipid profile. Method: 150
non obese, non hypertensive type 2 diabetic patients (74 males & 76 females) attending the Diabetic
OPD, Civil hospital Ahmedabad were enrolled in the study. After obtaining informed consent from
patients, detailed history was taken followed by thorough physical examination and investigations like
fasting and post prandial blood sugar, HbAlc and lipid profile (Cholesterol, Triglycerides, HDL, LDL &
VLDL). The patients were classified into two groups depending on their HbAlc; Good Glycemic Control
(GGC) group having HbA1lc < 7.0% (n=70) and Poor Glycemic Control (PGC) group having HbA1c>7.0%
(n=80). Result: HbAlc showed direct and significant correlations with cholesterol, triglycerides, LDL &
VLDL and inverse correlation with HDL. Conclusion: These findings suggest that HbAlc level can be used

as good parameter for predicting the lipid profile of both male and female diabetic patients.
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Introduction: In the ancient Sanskrit literature,
diabetes mellitus was described as "honey-urine
disease," associated with gross emaciation and
wasting. Diabetes Mellitus (DM) comprises a
group of common metabolic disorders that
share the phenotype of hyperglycemia. It is a
global endemic with rapidly increasing
prevalence in both developing and developed
countries'. WHO has declared India as “Diabetic
Capital of the world” %. Although the prevalence
of both type 1 and type 2 DM is going to
increase, type 2 DM is expected to rise more
rapidly in future because of increased obesity
and reduced activity levels. The chronic
complications of DM affect many organ systems
and are responsible for the majority of
morbidity and mortality associated with the
disease. The risk of chronic complications
increases as a function of the duration of
hyperglycemia; they usually become apparent
in the second decade of hyperglycemia.

Glycated hemoglobin (HbAlc) is routinely used
as a diagnostic tool for measuring long term
glycemic control. In accordance with its function
as an indicator for the mean blood glucose
level, HbAlc predicts the risk for the
development of diabetic complication in
diabetes patients. The UKPDS study has shown
that in patients with type 2 diabetes, the risk of

diabetic complications were strongly associated
with previous hyperglycemia. Glycemic control
with decreased level of HbAlc is likely to reduce
the risk of complications®. Estimated risk of
Cardio Vascular Diseases (CVD) has shown to be
increased by 18% for each 1% increase in
absolute HbAlc value in diabetic®. Even in non
diabetic cases with HbAlc levels within normal
range, positive relationship between HbA1lc and
CVD has been demonstrated®®. A few studies
have previously tried to find the correlation
between HbA1c levels and lipid profile. Some of
these have shown that all the parameters of
lipid profile have significant correlation with
glycemic control’. On the other hand, some
studies do not report significant correlation
between glycemic control and all parameters of
lipid profile®. These controversies inspired us to
take forward this study which was aimed to find
out association between glycemic control
(HbA1c) and serum lipid profile in non obese,
non hypertensive type 2 diabetic patients
attending the Diabetic OPD, Civil hospital
Ahmedabad.

Material and Method: A total of 150 non
obese, non hypertensive patients of DM type |l
with no other cardiovascular, renal or thyroid
ailments reporting to Diabetic OPD, Civil
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hospital Ahmedabad meeting the following
criteria were enrolled in the study.

Inclusion Criteria
Patients of age =30 years of both genders
Patients with known diagnosis of type- 2 DM

Exclusion Criteria
Patients with known diagnosis of type-1 DM
Hypothyroidism
Chronic renal failure, Nephrotic syndrome
Familial hypercholesteremic syndromes.

e Cholestatic jaundice

e Patients already on lipid lowering drugs.

e Hypertensive using beta blockers or thiazide

diuretics
e BMI more than 30 & Patients using Alcohol

After obtaining informed consent from patients,
detailed history was taken followed by
thorough physical examination and laboratory
investigations as under —

eEstimation of serum glucose by Glucose
oxidase-peroxidase method.

eEstimation of glycated haemoglobin (HbAlc)
by lon Exchange Resin method Principle.
eEstimation of serum total cholesterol (TC) by
cholesterol oxidase / phenol aminoantipyrine
method.

eEstimation of serum triglycerides (TG) by
glycerol  phosphate oxidase —  phenol
aminoantipyrine method.

eEstimation of serum High density lipoprotein
(HDL) by cholesterol oxidase / phenol
aminoantipyrine method

eEstimation of serum Low density lipoprotein
(LDL) by Friedewald formula.

eEstimation of Very low density lipoprotein
(VLDL) using Friedewald’s equation.

The patients were classified into two groups
depending on their glycated hemoglobin
(HbA1c); Good Glycemic Control (GGC) group
having HbAlc < 7.0% and Poor Glycemic Control
(PGC) group having HbA1c>7.0%. For serum
lipid reference level, National Cholesterol
Education Programme (NCEP) Adult Treatment
Panel Il (ATP 1ll) guideline was referred®.
According to NCEP-ATP 1l guidelines,

hypercholesterolemia is defined as TC > 200
mg/dl, high LDL when value > 100 mg / dI,
hypertriglyceridemia as TG > 150 mg/dl and low
HDL when value < 40 mg/dl. Dyslipidemia was
defined by presence of one or more than one
abnormal serum lipid concentration.

Finally, Statistical analysis was carried out by
using student’s unpaired ‘t’ test using Graph
pad software™. Pearson’s correlation coefficient
was also calculated using online calculator to
find the correlation between HbAlc and lipid
parameters'?. Value of HbAlc was given as
percentage of total haemoglobin and values of
all other parameters were given in mg/dl. All
Values are expressed as mean * SD. The results
were considered non-significant when P > 0.05.

Result: Among total 150 type 2 diabetic
individuals included in this study, 74 were male
and 76 were female. The mean age + SD of male
and female subjects were 52.14+6.40 and 51.46
t+ 5.62 years respectively. The mean value of
HbAlc and FBG were slightly higher in females
in comparison to male patients but the
differences were not significant. When lipid
profiles were taken in to consideration, 62
patients (41.3%) had TG levels > 150 mg/dl; 27
patients (18%) had LDL > 100 mg/dl; 16 patients
(10.6%) had TC > 200 mg/dl & 1 (0.7%) patient
had HDL < 40 mg/dl. There was no statistically
significant difference in Total cholesterol,
Serum Triglyceride, LDL or VLDL levels among
both the genders though HDL levels in females
were significantly more than males.(Table 1)

Table 1: Male and female lipid parameters
results of Male and Female type 2 Diabetic
patients

Parameter Males Females | Total
(n=74) (n=76) (n=150)

FBG (mg/dl) | 122.65 131.06 126.94
33.81 +38.71 | +£36.51

I+

HbAlc (%) 7.29 769 +|750 +
1.40 1.45 1.44

I+

TC (mg/dl) 147.37 156.25 + | 153.91
35.40 30.43 t34.08

I+

TG (mg/dl) 144.33 160.43 152.81
51.33 66.20 +59.59

I+
I+

LDL (mg/dl) 65.89 72.81 71.40 *

I+
I+
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34.64 29.78 32.05

VLDL (mg/dl) | 28.87 +]32.09 +]30.56 +
10.87 13.24 11.92

HDL (mg/dl) | 4579 +|5434 +|51.95 +
4.12 3.23 7.22

Table 2: Lipid parameters categorized by
patient’s glycemic control (HbA1lc)

Parameter | HbAlc < 7 | HbAlc > 7 | Pvalue
(GGC) (PGC)

FBG 108.20 + | 143,55 <+ | P<0.0001

(mg/dl) 22.26 38.68

HbAlc (%) | 6.30+0.48 | 8.55+1.14 | P<0.0001

TC (mg/dl) | 14295 +| 158.31 + | P=0.0012
27.01 29.58

TG (mg/dl) | 138.61 * | 165.39 + | P=0.0057
45.77 67.40

LDL 65.59 t | 73.88 + | P=0.0216

(mg/dl) 20.88 22.61

VLDL 27.72 t | 33.08 + | P=0.0057

(mg/dl) 9.15 13.48

HDL 52.63 +|50.01+7.5 | P=0.0321

(mg/dl) 7.28

Out of 150 patients, 70 patients had HbAlc
values less than or equal to seven (GGC) while
rest of 80 patients had HbA1lc values more than
seven (PGC). A very strong positive correlation
was observed between FBG and HbAlc as
shown by pearson’s correlation coeffecient.
Similarly, values of TC, TG, LDL & VLDL in GGC
group were significantly lower than PGC group.
Values of TG had Moderate positive correlation
with HbA1c values while TC, LDL & VLDL values
had only weak positive relationship. HDL levels
were significantly high in GGC group as
compared to PGC group and demonstrated a
weak negative correlation.

Discussion: In this study we have evaluated the
correlation between glycemic control (HbAlc)
and lipid profile among diabetic patients.
Gender wise evaluation of the data shows that
there is no significant difference in glycemic
parameters as well as lipid profile between
males and females except in HDL values which
are significantly higher in females. This warrants
the need for more critical monitoring of lipid
profile in diabetic males so as to prevent
cardiovascular complications in them.

This study shows that quite a good number of
diabetic patients have hypercholesterolemia,
hypertriglyceridemia, high LDL and low HDL
levels which are well established risk factors for
car-diovascular diseases.

Insulin impacts the liver apolipoprotein
production which regulates the enzymatic
activity of lipoprotein lipase and Cholesterol
ester transport protein. These could be the
likely causes of dyslipidemia in Diabetes
mellitus as reported by Goldberg™. Over and
above this, insulin deficiency also reduces the
activity of hepatic lipase and several other steps
in the production of biologically active
lipoprotein lipase may also be altered in DM™.

A positive correlation between HbAlc and
dyslipidemia was observed in the present study.
Positive correlation of HbAlc level with TC and
TG in diabetic patients has also been reported
in past™. Khan et al., also reported that severity
of dyslipidaemia increases in patients with
higher HbA1c value™.

Controlling the glycemic levels may significantly
decrease the risk of cardiovascular events in
diabetics. Khaw et al has reported that reducing
the HbAlc level by 0.2% could lower the
mortality by 10%". Thus present study suggests
the importance of glycemic control in
prevention of cardiovascular diseases in type 2
diabetics.

Conclusion: There was no difference in the
glycemic status of males and females as
measured by Fasting glucose levels and HbAlc.
HbAlc showed positive correlations with TC,
TG, LDL & VLDL and negative correlations was
found between HbAlc and HDL levels. These
findings suggest that HbAlc level can be used as
good parameter for predicting the lipid profile
of both male and female diabetic patients. So,
HbAlc may be utilized for screening diabetic
patient for risk of cardiovascular events and
also for timely intervention with lipid lowering
drugs.
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Future prospects:

Identical non diabetic

controls should be added for better comparison
of lipid profiles. As the menopausal status of
females affect the lipid profiles, this should also
be given due consideration while performing
any such study.
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