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ABSTRACT

Background: India is one of the countries with highest number of diabetes
patients. Patients of type 2 diabetes mellitus are usually dyslipidemic. The
objective of the research was to study the pattern of dyslipidemia and to study the
correlation of glycemic control with dyslipidemia in type 2 diabetes mellitus
patients.

Methods: A cross sectional observational study was performed on patients of
type 2 diabetes mellitus over 6 months period. The study included 200 patients
and the variables recorded were demographic profile, FBS, PPBS, HbA1C and
lipid profile parameters. The patients were divided into 3 groups according to
HbALC level i.e. Group | (Good glycemic control HbA1C 6-7 gm%), group Il
(Fair glycemic control HbA1C 7.1-8.2 gm%) and group Il (poor glycemic
control, HbA1C >8.2 gm%).

Results: The data showed that TG level was maximum in group Il and was
minimum in group l. Comparison between the group shows a significant
difference between all the groups (P <0.001). A significant positive correlation
(Correlation coefficient 0.67, P <0.001) was also observed between level of TG
and HbA1C. Similarly, LDL level was also highest in group 111 with a significant
difference with other two groups (P <0.05). Also, a positive correlation
(Correlation coefficient 0.64, P <0.05) was observed between LDL and HbA1C.
On the other hand, HDL was lowest in group 111 as compared to groups | and Il
(P <0.001) and a negative correlation (Correlation coefficient -0.716, P <0.001)
was seen between HDL and HbA1C.

Conclusions: Dyslipidemia is less prevalent in diabetics who have better
glycemic control.
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INTRODUCTION

Diabetes is one of the commonest diseases prevalent in
India and all over the world. WHO defines diabetes
mellitus as “A metabolic disorder of multiple etiology
characterized by chronic hyperglycemia with disturbances
of carbohydrate, fat and protein metabolism resulting from
defects in the insulin secretion, insulin action, or both”.?
Most people with this condition have Type 2 diabetes.?
The chronic hyperglycemia of diabetes is associated with
long-term damage, dysfunction and failure of various
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organs, especially the eyes, kidneys, nerves, heart and
blood wvessels (microvascular and macrovascular
complications). These complications are mainly due to
diabetic vasculopathy for which overall temporal burden
of hyperglycemia is responsible.® Although the vascular
risk associated with diabetes is supposed to be
multifactorial but dyslipidemia plays an important role.
The characteristic features of diabetic dyslipidemia are a
high plasma Triglyceride (TG) concentration, low High-
Density Lipoproteins (HDL) concentration, and increased
concentration of Low-Density Lipoproteins (LDL)
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particles. Some studies have also shown that dyslipidemia
in diabetic patients is more atherogenic.*®

Glycated hemoglobin (HbALC) is routinely used as a
diagnostic tool for measuring long term glycemic control.
Improved glycemic control generally has shown to have
favorable effects on lipoprotein levels in diabetes, with a
reduction in cholesterol and triglyceride levels through
decreased circulating Very Low-Density Lipoprotein
(VLDL) and by increased catabolism of LDL through
reduced glycation and up-regulation of LDL receptors.®8

Very few studies have evaluated the effect of glycemic
control on dyslipidemia particularly in Indian population.
With this background the present research was planned to
study the pattern of dyslipidemia and the correlation of
HbA1C (diagnostic tool for glycemic control) with
dyslipidemia in type 2 diabetes mellitus patients.

METHODS

The present cross-sectional observational study was done
over a period of 6 months i.e. from January 2017 to June
2017 in the department of Pharmacology. Before starting
the research protocol ethical clearance was taken from the
Institutional Ethics Committee.

The subjects for the study were recruited from the
Outpatients Department of General Medicine at SRMS
IMS Bareilly, Uttar Pradesh, India a tertiary care, teaching
and super-specialty hospital.

Inclusion criteria
e  Patients (either sex) suffering from Type 2 DM,
. Patients on anti-diabetic medication for more than 6

months and less than 5 years.

Exclusion criteria

e  Patients with Type | DM,

e  Patients with any malignancy,
e  Pregnant and lactating females,
e Indoor patients,

e  Patients on Insulin.

Sample size

Sample size was calculated as under.

e According to the Indian Diabetic Fraderation
Diabetes Atlas 2015 Updates, 7th edition.

Prevalence of diabetes-8.5%
Standard normal variation (at 5% absolute error) is 1.96.

Sample Size = Z1-a/22 p(1-p)/d?

Where, Z1-a/22 = is standard normal variants (at 5% type
1 error (P<0.05) it is 1.96, p = Expected proportion in
population based on previous studies, d = Absolute error
or precision (5%).

Sample size = 184 (approx. 200)

A total of 200 patients (as per calculated sample size)
fulfilling the inclusion criteria were recruited to the study
protocol. Informed consent was obtained from all the
patients before including them in the study.

Glycemic level was assessed by measuring Fasting Blood
Sugar (FBS), Post prandial Blood Sugar (PPBS) and
Glycated haemoglobin (HbA1C).

e Blood samples for FBS were collected after
minimum 8 hours of overnight fasting,

e  Blood samples for PPBS were collected 2 hours after
the breakfast,

e  HbAIC levels were estimated from the sample for
PPBS.

On the basis of HbALC the enrolled patients were
categorized into 3 groups: Group | (Good glycemic control
HbA1C 6-7 gm%), group Il (Fair glycemic control HbA1C
7.1-8.2 gm%) and group Il (Poor glycemic control,
HbA1C >8.2 gm%).°

Lipid profile

e  Following lipoprotein level was determined in
fasting venous blood samples viz.
e  Total cholesterol,
e  Serum TG levels,
e  Serum HDL levels,
e  Serum LDL levels,

e  All these parameters were analyzed by Enzymatic
Assay using Minray Medical Kit (BS 380), China
stored at 2-8°C.

The data collected was analyzed by Chi- square, Student’s-
t-test and Correlation test using SPSS version 20.0
statistical package.

RESULTS

The enrolled patients were divided into 3 groups as
mentioned above. Group | included 36.5% patients, group
Il included 34.5% patients whereas group 11 includes 29%
patients (Table 1).

On comparison between different groups it was observed
that group 111 is having highest levels of mean FBS as well
as mean PPBS (Table 1).

Out of total patients enrolled 48% were male and 52% were
female. There was no significant difference in male:female
ratio between different groups (Figure 1).
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Table 1: Group wise distribution of blood sugar levels. significant difference in different groups (P value <0.05)
indicating association of these factors with the level of
No. of Mean Mean H_bAlC, i.e. Gly_cgted _hemoglqbin was more Wh_en family
pat'ients FBS+SD PPBS#SD history was positive, in working patients and in female
patients. Whereas, there was no significant difference in
Group | 6-7 73 107.20 181.89 different groups for dietary habit and age (Table 2).
Group Il 7.1-8.2 69 137.63 224.69
Group 11l >8.2 58 241.10 355.94 There was significant difference in BMI between groups |1

and Il (25.47+5.69 vs 27.30+4.28, P value <0.05) and

between groups | and Il (26.17+5.17 vs 27.30+4.28, P
50 value <0.05) whereas no significant difference was seen
o between groups | and Il (26.1745.17 vs 25.4745.69, P
£ 40 value >0.05) (Table 2).
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Figure 1: Group wise distribution of gender. 0
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Demographic profile TC
Demographic profile of the enrolled patients shows that
working status, gender, and family history shows Figure 2: Correlation between HbA1C and TC.

Table 2: Demographic profile.

No. of Mean Age+ Mean BMI Working: Vegetarian: Male Female Positive
SD (yrs.) +SD Non-working  Non-vegetarian family

history
Group | 73 45.92+8.6 26.17+5.17 53:20 37:36 46 27 39.7%
Group Il 69 46.5+8 25.47+5.69*# 39:30# 45:24 29 40 47%*
Group Ill 58 44.13+8.9 27.30+4.28#  26:32#% 24:34 23 35 43%$

*P value <0.05 (Group I vs Group Il), # P value <0.05 (Group I1 vs Group Il1), $P value <0.05 (Group I vs Group I11).

Table 3: Group wise distribution of different parameters of lipid profile.

HbA1C Mean TGxSD Mean LDL- Mean HDL-C£SD Mean TC£SD

(Gm%) (mg/dl) C+SD (mg/dl) (mg/dl) (mg/dl)
Group | 6-7 73 148.46+94.7 99.65+27.59 50.80+7.3 163.65+44.27
Group Il 7.1-8.2 69 210.23+£77.59*# 116.33+33.24*# 43.75+9.50*# 175.13+54.49
Group Il >8.2 58 347.63+165.6#$ 117.56£31.5#$ 29.81+7.43#$ 181.96+38.77

*P value < 0.05 (Group I vs Group Il), # P value <0.05 (Group Il vs Group I1), $P value <0.05 (Group | vs Group IlI).

Lipid profile Total Cholesterol (TC)
NCEP Guidelines were used for definition of dyslipidemia. Observations  from the collected data shows

hypercholesterolaemia (defined as TC >200 mg/dl) in
24.5% of patients and maximum belonged to group I11.

International Journal of Basic & Clinical Pharmacology | June 2019 | Vol 8 | Issue 6 Page 1389



Yadav N et al. Int J Basic Clin Pharmacol. 2019 Jun;8(6):1387-1392

On comparison of TC level between three groups, it was
observed that it was maximum in group Il and least in
group | although the difference was not statistically
significant (Table 3). Although a positive correlation was
observed between TC and HbAILC, but it was not
significant (Correlation coefficient: 0.029, P value: 0.68)
(Figure 2).

Triglyceride (TG)

The data shows 60.5% patients had hypertriglyceridemia
(Defined as TG >150 mg/dl). TG level was maximum in
group Il and was minimum in group |. Comparison
between the group shows a significant difference between
all the groups (P value <0.001) (Table 3). A significant
positive correlation (Correlation coefficient: 0.67, P value:
<0.001) was also seen between TG and HbALC (Figure 3).

14

12

10

0 200 400 600 800 1000
TG

Figure 3: Correlation between HbA1C and TG.

14
12
10

HbA1C
oo

0 20 40 60 80
HDL

Figure 4: Correlation between HbA1C and HDL.
High density lipoproteins (HDL)

On analysing the data 41% patients had hypo high density
lipoproteinemia (Defined as HDL <40 mg/dl in males and

<50 mg/dl in females). In contrast to TG, HDL level was
maximum in group | and was minimum in group IlI.
Comparison between the group shows a significant
difference between all the groups (P value <0.001) (Table
3). A significant negative correlation (Correlation
coefficient: -0.716, P value: <0.001) was seen between
HDL and HbALC (Figure 4).

Low Density Lipoproteins (LDL)

The study shows 27% patients had hyper low density
lipoproteinemia (Defined as LDL >130 mg/dl). None of the
patients in group | had hyper low density lipoproteinemia.
Similar to TG, LDL level was maximum in group Il and
was minimum in group I. Comparison between the groups
shows a significant difference between all the groups (P
value <0.05) (Table 3). In addition a significant positive
correlation (Correlation coefficient: 0.64, P value: <0.05)
was seen between LDL and HbA1C (Figure 5).
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Figure 5: Correlation between HbA1C and LDL.
DISCUSSION

The incidence of Type 2 DM is increasing all over the
world and about 75% are living in developing countries.*
Many of the studies done in different regions of the world
have observed high level of dyslipidemia among Type 2
DM patients. Further, DM is also a common secondary
cause of dyslipidemia particularly, if glycemic control is
poor.'! So, the present study was done to see the pattern of
dyslipidemia and to study the correlation between lipid
profile and glycemic control in Type 2 DM patients.

In this study, the prevalence of diabetes was found to be
more common among female population with a male:
female ratio of 1:1.4. This is in accordance with other
studies conducted by John et al, and Ramesh R et al, who
have also reported a high proportion of diabetes in
females.'>!® While few studies have also shown opposite
result where male predominance was seen. 1
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Among the study participants 59.5% patients were working
and 40.5% patients were non-working. This indicates the
prevalence of Type 2 DM is more in working population.
This may be due to high level of stress which may
contribute to the development of diabetes. Familial
association with diabetes mellitus Type 2 was seen in
43.5% of the patients. Similar results have been reported in
other studies.!®” Authors observed that BMI was
significantly more in group Il as compared to groups | and
Il indicating increased HbA1C levels in obese population.
Studies done in past shows similar type of results and have
also reported a positive correlation between BMI and
HbA1C.1819

The study showed hypercholesterolaemia in 24.5% of
patients, hypertriglyceridemia in 60.5% patients, hypo high
density lipoproteinemia in 41% patients and hyper low
density lipoproteinemia 27% patients (Dyslipidemia levels
defined as per NCEP guidelines).® The dyslipidemia
observed in present study is similar to the observations of
other studies done in Indian population and also in other
countries.5®¢  Most of the studies have shown
hypercholesterolaemia, hypertriglyceridemia, hypo high
density  lipoproteinemia, hyper  low  density
lipoproteinemia. Although the degree of dyslipidemia is
slightly less in the present study. This difference could be
because in this study maximum number of patients
belonged to group I i.e. good glycemic control. Moreover,
the enrolled patients were suffering from diabetes for not
more than 5 years. This also suggests that improved
glycemic control or decrease in HbALC reduces the level
of dyslipidemia. In other words, improved glycemic
control has favourable effect on lipid profile. Other studies
done in past shows a similar type of result. Schwartz SL et
al, in his study showed that improving glycemic control can
reduce LDL-C by 10 to 15% and also produce a favourable
change in the composition of LDL-C particles.2 Some other
studies have also shown a similar trend where glycemic
control favorably affects lipoprotein levels in diabetes.

The observations show a significant positive correlation of
HbA1C with LDL-C and TG levels. The data also shows
significant negative correlation with HDL-C. This is in
accordance with other studies done by Taliyan S et al, and
Khan et al. They have shown that there is a direct
correlation between HbA1C and FBS with TG and LDL
and inverse correlation with HDL.??2 Wexelar et al, has
shown dyslipidemia incidence more in type 2 DM
patients.® Low levels of TG and LDL can reduce the risk
of CVD and reduces the mortality rate of diabetic
patients.?* There are evidences suggesting that
dyslipidemia is secondary to insulin resistance or factors
closely related to insulin resistance, such as adiposity. This
interrelationship could be because of increased free fatty
acid flux, increased proinflammatory adipokines and
cytokines secondary to insulin resistance commonly seen
in Type 2 DM.?2 The increase of triglyceride (TG) levels
in diabetic patients is due to reduction of lipoprotein lipase
(LPL) activity.?” On the other hand, some studies also

hypothesize that dyslipidemia could be important
contributing factor in the pathogenesis of type 2 DM.?8

The significant association of HbA1C with various lipid
parameters as observed in the present study signifies the
role of improving glycemic control in diabetes
management.

As elevated HbA1C and dyslipidemia are independent risk
factors of CVD, diabetic patients with elevated HbA1C and
dyslipidemia can be considered as a very high-risk group
for CVD. Improving glycemic control can substantially
reduce the risk of cardiovascular events in diabetics.? It
has been reported that reducing the Hb A1C level by 0.2%
could lower the mortality by 10%.30 Thus, the results of
the present study signifies the importance of glycemic
control in order to limit dyslipidemia and risk for
cardiovascular diseases in type 2 diabetics.

CONCLUSION

In the present study, authors observed a significant
correlation between HBALC and different lipid parameters
indicating a lesser prevalence of dyslipidemia when
HBALC is within normal limits. Hence, this suggests that
improved glycemic control can decrease the incidence of
dyslipidemia in diabetic patients which can also decrease
cardiovascular complications associated with diabetes
associated with diabetes.

The patients for the study were requited from a restricted
area which may not represent the entire population. In
addition, the patients were suffering from diabetes for not
more than 5 years so the complications/ dyslipidemia might
be less in this population.
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