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Abstract
Background: Patients with type-2 diabetes have increased risk of myocardial infarction associated with 
atherogenic dyslipidemia. The diabetic dyslipidemia is characterised by elevations of low density lipoproteins 
(LDL), triglycerides (TG) and decreased high density lipoproteins (HDL). Lipid particles in diabetic 
dyslipidemia patients are more atherogenic than in non-diabetic people. Therefore, lipid abnormalities in 
diabetes should be aggressively treated the at the earlier.

Objective: (a) To study the pattern of dyslipidemia in diabetic patients, and (b) To compare lipid profile among 
patients with poor glycaemic control and good glycaemic control patients. (c) To access cardiovascular risk 
status according to criteria of Adult treatment panel III of National Cholesterol Education Program (NCEP).

Material & Method: The present study was carried out at GMERS medical college, Patan Gujarat during 
period from July 2018 to December 2018. All patient was advised for 12-14 hours overnight fasting and 
blood samples were collected on next morning before breakfast for lipid profile, FBS, PPBS, HbA1C. 
Cardiovascular risk status was evaluated according to the criteria of Adult treatment panel III of National 
Cholesterol Education Program (NCEP).

Results: Out of 150 patients, 46 (30.6%) patients had good glycaemic control and 104 (69.4%) had poor 
glycaemic control. The patients with poor glycaemic control are at borderline to high cardiovascular risk 
status as determined by TG and LDL-C levels and serum cholesterol levels.

Conclusion: From the present study we can conclude that diabetic patients with poor glycaemic control are 
at higher cardiovascular risk according to serum cholesterol, LDL-C levels and TG levels. In addition to 
glycemic control, HbA1c can be utilized as a potential biomarker to predict dyslipidemia in type 2 diabetic 
patients
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by impaired carbohydrate metabolism with raised blood 
glucose as well as altered lipid and protein metabolism.1 
According to International Diabetes Federation, 41 
million diabetic patients were in India (2006) which will 
increase to 70 million in 2025. Majority of them are type 2 
diabetic patients. 2 Diabetes mellitus is ranked 7th among 
leading causes of mortality in developing nations.3 
Coronary heart disease, stroke, diabetic retinopathy, 
diabetic renal disease and neuropathy etc are major 
complication of diabetes. Impaired lipid metabolism 
are major contributors to these complications. 4 Patients 

Introduction
Diabetes mellitus (DM) is a group of metabolic 

diseases caused by peripheral insulin resistance or 
impaired insulin secretion or both. It is characterised 
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with type-2 diabetes have increased risk of myocardial 
infarction associated with atherogenic dyslipidemia. 5

The diabetic dyslipidemia is characterised 
by elevations of low density lipoproteins (LDL), 
triglycerides (TG) and decreased high density 
lipoproteins (HDL). Lipid particles in diabetic 
dyslipidemia patients are more atherogenic than in 
non-diabetic people. 6 Serum triglycerides, Very Low 
Density Lipoproteins (VLDL), cholesterol are increased 
at fasting and after meal. In post meal, Low Density 
Lipoproteins (LDL) remain high for longer period. 
HDL remain low in type-2 diabetes patients with 
central obesity. 3 On other end, Insulin resistance causes 
unrestricted lipolysis leading to increased fatty acid flux 
in liver and increased synthesis of hepatic triglyceride. 
Also decreased triglyceride clearance due to less activity 
of endothelial insulin dependent lipoprotein lipase. 1 
Also persistent hyperglycemia causes glycosylation of 
all proteins, especially collagen cross linking of arterial 
wall which leads to endothelial cell dysfunction and 
contributing further to atherosclerosis. 3 Therefore, lipid 
abnormalities in diabetes should be aggressively treated 
the at the earlier.

Various studies reported the existence of 
dyslipidemia in type 2 diabetes patients. 7, 8 In view of 
this study was caried out with objective to study pattern 
of dyslipidemia in type 2 diabetes mellitus patients 
attending out patients department of GMERS medical 
college in Patan, Gujarat.

Aims & Objective: (a) To study the pattern of 
dyslipidemia in diabetic patients, and (b) To compare 
lipid profile among patients with poor glycaemic control 
and good glycaemic control patients. (c) To access 
cardiovascular risk status according to criteria of Adult 
treatment panel III of National Cholesterol Education 
Program (NCEP).

Material & Method: This prospective cross-
sectional study was carried out at GMERS medical 
college, Patan Gujarat after approval from Institutional 
Ethics committee. All the diabetic patients between 30 
to 80 years who visited the diabetic clinic during period 
from July 2018 to December 2018 were included as study 
participants. An informed consent was taken from each 
patient. The patients with history of smoker, alcoholism, 
familial dyslipidemia, cerebrovascular disease, patients 
taking beta blockers and lipid lowering drugs were 
excluded from the study. Systemic examination and 

anthropometric measurements were done. All patients 
was advised for 12-14 hours overnight fasting and blood 
samples were collected on next morning before breakfast 
for following investigations:

•	 Lipid profile: Total cholesterol, TG and HDL-C 
were measured by “End point Biochemistry” 
method. The serum LDL-C concentration was 
calculated using the formula, “LDL-C = TC– (HDL-
C+TG/5) (mg/dl)”. The VLDL-C concentration was 
calculated from “TG/5” formula.

•	 Fasting blood glucose was measured by Glucose 
oxidase-peroxidase method. (Normal level: 70-110 
mg/dl).

•	 HbA1C was measured by ion exchange resin method 
(Normal: ≤7 %).

•	 Post prandial blood glucose (PP2BS). (Normal 
level: < 140 mg/dl).

The data was collected by predesign, pretested 
questionnaire. Diabetic patients were classified into 
2 groups according to their glycemic index. Total 46 
patients were having good glycaemic (HbA1c levels ≤7, 
group-1), and 104 patients were categorized as having 
poor glycaemic control (HbA1c levels > 7group-2). We 
evaluated the patients falling into desirable, borderline 
and high risk categories according to the criteria of Adult 
treatment panel III of National Cholesterol Education 
Program (NCEP) 9.

Statistical analysis: Data was entered in Microsoft 
office excels 2007 and analyzed with Epi info 7.1 
software. The values of parameters were given in mg/
dL. Comparison of qualitative variables was analyzed by 
Chi square test. A p-value less than 0.05 was considered 
significant was considered significant.

Result: Mean age, gender and duration of diabetes 
in between good glycaemic control and poor glycaemic 
control group were comparable (p value > 0.05).

Table 1: Comparison of mean age, gender and 
duration of diabetes between two groups.

Characteristics Good glycaemic 
control n=46

Poor glycaemic 
control n=104

p 
value

Age (year) 50.1 ± 4.70 51.1 ± 5.21 0.09
Duration of 
diabetes (year) 7.2 ± 2.08 8.1 ± 4.25 0.08

Male 31 (67.3%) 72 (69.2%)
0.12

Female 15 (32.6%) 32 (30.7%)
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Table 2: Shows cardiovascular risk status according 
to lipid profile of patients.

Cardiovascular risk status according to TG 
levels: Out of 150 diabetic patients 13 (8.7%) showed 
high risk TG levels. Another 68 (45.3%) and 69 (46.0%) 
patients had low and borderline TG level. Proportion of 
high cardiovascular risk status according to TG level 
was equal among both groups (8.7%) but borderline 
cardioascular risk status was significantly higher in 
patients with poor glycemic control (57.7%) as compared 
to good glycemic control (19.6%, p=0.001).

Cardiovascular risk status according to LDL-C 
levels: Out of 150 type-2 diabetic patients 43 (28.7%), 
71 (47.3%) and 36 (24.0%) patients had low, borderline 
and high risk LDL-C levels respectively. Out of 46 
patients with good glycaemic control 31 (67.4%) had 
low risk, 08 (17.4%) had borderline risk and 07 (15.2%) 
had high risk LDL-C levels. Out of 104 patients with 
poor glycaemic control, 12 (11.5%) had low risk, 63 
(60.6%) had borderline risk and 29 (27.9%) had high 
risk LDL-C levels. Therefore, proportion of borderline 
and high cardiovascular risk status was significantly 
higher among poor glycaemic control group according 
to LDL-C levels.

Table 2: Cardiovascular risk status according to lipid profile of patients

Lipids
Recommended 
level for adults 
with Diabetes

Cardiovascular 
risk

No. of total 
patients (%)

Good glycaemic 
control n (%)

Poor glycaemic 
control n (%) X2 & p value

TG
<200 mg/dl Low 68 (45.3) 33 (71.7) 35 (33.7)

X2 = 20.28
p = 0.001

200-399mg/dl Borderline 69 (46.0) 9 (19.6) 60 (57.7)
≥400mg/dl High 13 (8.7) 4 (8.7) 9 (8.7)

LDL-C
<100 mg/dl Low 43 (28.7) 31 (67.4) 12 (11.5)

X2 = 49.4
p = 0.001

100-129 mg/dl Borderline 71 (47.3) 08 (17.4) 63 (60.6)
≥130 mg /dl High 36 (24.0) 07 (15.2) 29 (27.9)

HDL-C
<35 mg/dl Low 88 (58.7) 33 (71.7) 55 (52.9)

X2 = 5.21
p = 0.07

35-45 mg/dl Borderline 38 (25.3) 08 (17.4) 30 (28.8)
>45 mg/dl High 26 (17.3) 05 (10.9) 21 (20.2)

Total cholesterol
<200 mg/dl Low 46 (30.7) 32 (69.6) 14 (13.5)

X2 = 49.2
p = 0.001

200-239mg/dl Borderline 36 (24.0) 8 (17.4) 28 (26.9)
≥240mg/dl High 68 (45.3) 6 (13.0) 62 (59.6)

Total 150 (100) 46 (100) 104 (100)

Cardiovascular risk status according to HDL-C 
levels: Total 88 (58.7%), 38 (25.3%) and 26 (17.3%) 
patients had low, borderline and high risk HDL-C levels 
respectively. There was no significant difference in 
cardio vascular risk between patients with poor glycemic 
control and good glycaemic control diabetes patients.

Cardiovascular risk status according to serum 
cholesterol levels: Out of 150 diabetic patients 46 
(30.75) had low risk and 36 (24.0%) had borderline TG 
levels, 68 (45.3%) had high risk Serum cholesterol level. 
Out of 104 diabetes patients with poor glycemic control, 
62 patients were categorized in high cardiovascular 
risk status according to cholesterol level which was 
significantly higher than patients with good glycaemic 
control (6, 13.0%).

Thus, it was observed that poor glycaemic control 
diabetes patients with high level of LDL and cholesterol 
level had higher cardiovascular risk and greater number 
of patients with poor glycaemic control had borderline 
cardiovascular risk TG levels.

Discussion
This study was carried out to evaluate cadiovascular 

risk status according to lipid profile of type 2 diabetes 
patients. The Diabetes complications and control trial 
(DCCT) suggested HbA1c as the gold standard of 
glycemic control. The level of HbA1c value ≤7.0% 
was appropriate for reducing the risk of cardiovascular 
complications10. Therefore, we categorized diabetic 
patients into 2 groups as per the HbA1c cutoff of 7.0%. 
Out of 150 patients, 46 (30.6%) patients had good 
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glycaemic control and 104 (69.4%) had poor glycaemic 
control. The patients with poor glycaemic control are at 
borderline to high cardiovascular risk status as determined 
by TG and LDL-C levels and serum cholesterol levels. 
TG, Cholesterol and LDL are well known risk factors 
for cardiovascular diseases. 11 High level of triglyceride, 
cholesterol, LDL-cholesterol and low HDL-cholesterol 
may be due to the lack of muscular exercise and increase 
calorie intake diabetes mellitus patients 12, 13.

Eid Mohamed, Mafauzy Mohamed et al14 analyzed 
211 type 2 diabetic subjects and reported 90 (43 %) were 
in the low risk group HDL-C groups, 65 (31 %) were in 
the borderline risk group and 6 (26 %) patients in the 
high risk group. Type 2 diabetic patients with low risk, 
borderline and high LDL–C level were 20 (10 %), 53 
(25 %) and 131 (62 %) respectively. Only seven (3 %) 
and 53 (25 %) patients had high and borderline TG level 
categories respectively but 151 (72 %) had a low risk TG 
level. Among the good glycaemic control patients, 84 
% and 16 % had low risk and borderline high TG level 
respectively. In patients with poor glycaemic control 
group the high, borderline high and low risk TG were 
observed in 3 %, 25 % and 72 % of patients respectively. 
It was reported that high risk TG was higher among poor 
glycemic control than good glycemic control patients. 
Shameem Ahmad Siddiqui et al 15 studied lipid profile 
among 1200 type-2 diabetes patients. Out of 1200, 
87.5% subjects had poor glycaemic control. These 
patients had higher total cholesterol, LDL-C and low 
HDL-C levels in blood. The percentage of patients with 
high LDL-C was 62.7% while raised HDL-C (>40mg/
dl) was seen in 67% patients. VLDL-C > 40 mg/dl was 
observed in 32.9% cases. Hypertriglyceridaemia and 
hypercholesterolemia were observed in 55% and 45.4% 
respectively.

Ram Vinod Mahato et al11 conducted study among 
294 type 2 diabetic patients. Patients with poor glycemic 
control had significantly higher value of TC (P=0.024), 
TG (P=0.030), LDL-C (P=0.011) as compared to the 
patients with HbA1c value ≤ 7.0%. Khan HA et al16 also 
studied impact of glycaemic control on lipid parameters 
among 3 groups: group 1, good glycaemic control 
(HbA1c6%-9%) and group 3, worst glycaemic control 
(HbA1c>9%). There was no significant differences in 
TG, cholesterol, HDL level in 3 groups but significant 
difference among three groups was not observed in 
LDL-C level. M Agarwal 17also reported that Proportion 
of dyslipidemia among uncontrolled diabetes patients 
(82.5%) was higher as compared to controlled or well-
treated diabetes group (71.8%).

Severity of dyslipidemia increases with increasing 
HbA1c value. Dyslipidemia and higher HbA1c are 
independent risk factors of CVD. Therefore, diabetic 
patients with dyslipidemia and elevated HbA1c can be 
considered as a high risk group for CVD. Improving 
glycaemic control can decrease the risk of cardiovascular 
events in diabetics. 18 It was estimated that a reduction 
in HbA1c for only 1% reduces myocardial infarction by 
14%, risk of microvascular complications by 37%, and 
diabetes-related deaths by 21%. 19

Limitation of Study: In present study, there was small 
sample size; so further research should be conducted in 
this direction with larger sample size.

Conclusion
From the present study we can conclude that 

diabetic patients with poor glycaemic control are 
at higher cardiovascular risk according to serum 
cholesterol, LDL-C levels and TG levels. There is 
a positive association between glycaemic control in 
diabetes patients and dyslipidemia. This indicates that 
HbA1c can be utilised as a potential biomarker to predict 
dyslipidemia in type 2 diabetic patients in addition to 
glycemic control.
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