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INTRODUCTION 

Diabetes mellitus (DM) is a syndrome consisting of 

metabolic, vascular and neuropathic components that are 

interrelated. It is defined as group of metabolic disorder 

that is characterized by hyperglycemia resulting from 

defect in insulin secretion, insulin action or both. The 

lack of effective insulin action leads to alteration in 

carbohydrate, fat and protein metabolism.1 Diabetes 

mellitus (DM) is a hereditary, chronic endocrine 

metabolic disorder. India, a developing Asian country 

with fast industrialization and a modern lifestyle is facing 

a grave problem in having the largest  number of people  

with diabetes ,which is estimated to reach 80 million by 

the year 2030.2-5 

A characteristic pattern, termed dyslipidemia, consists of 

increased total cholesterol (TC), triglycerides (TG), low 

density lipoprotein (LDL) and very low density 

lipoprotein (VLDL) cholesterol and decreased high 

density lipoprotein (HDL). This pattern is most 

frequently seen in diabetics and may be a preventable 
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and/or regresible risk factor for subsequent 

cardiovascular disease. 

Diabetes is associated with an increased cholesterol 

synthesis, may be due to  the increased activity of HMG 

CoA reductase, but HDL cholesterol levels are low.6,7 

Patients with Diabetes mellitus are at greater risk of 

developing vascular diseases because of lipid 

abnormalities. Lipid abnormalities and insulin use is 

critically discussed in diabetics.8 

Dyslipidaemia is a result of abnormalities in the plasma 

lipids. These abnormalities may due to elevated total 

cholesterol (TC), low-density lipoprotein cholesterol 

(LDL-C), triglycerides (TG) and reduced high-density 

lipoprotein cholesterol (HDL-C) levels, occurring alone 

or in combinations.9 The burden of dyslipidaemia is 

gigentic in terms of morbidity, mortality and medical 

costs.10 Dyslipidaemia is a well-known major modifiable 

risk factor for IHD, as elevated levels of TG, TC, LDL-C 

and low levels of HDL-C are documented risk factors for 

atherogenesis.11 Increased prevalence of dyslipidaemia 

was detected also among adolescents and young adults 

which lead to increasing the prevalence of CAD later on 

life.12 It is reported that a cholesterol level determined at 

age 22 predicts the higher rate of CAD development over 

30 to 40 years. Moreover, nearly half of young adults 

with high TC have 5 times the risk of CAD and 9 times 

the risk of MI (myocardial infarction) in comparison with 

those having low TC levels over the following 30 to 40 

years.13 Primary dyslipidemia is due to genetic defect in 

metabolism of lipoproteins and secondary dyslipidemia is 

due to underlying cause which influences circulating 

levels of lipids. Lipid triad- high triglyceride, low HDL-

C, high LDL-C is the most common established risk 

factor for cardio vascular disease. Risk increases when  

accompanied by diabetes and hypertension. 

Dyslipidemia is defined by National Cholesterol 

Education Programme as (NCEP) follows: 

• TG ≥150mg/dl 

• TC ≥200mg/dl 

• LDL-C ≥130 mg/dl 

• HDL-C <40 mg/dl14,15 

HDL-C levels are independent, strong inverse predictor 

of coronary heart diseases and acts as a anti atherogenic 

and the mechanism by which HDL-C protects CAD is 

removal of cholesterol from peripheral tissues to liver and 

excretion in bile.16 Aims and objectives of the study was 

to determine the lipid profile of the patients with type 2 

DM and to determine the prevalence of dyslipdemia in 

patients of type 2 DM. 

METHODS 

It is a cross-sectional observational study. The study was 

conducted on 50 adult diabetes mellitus (T2) patients 

from IPD of General Medicine wards at SMS Hospital, 

Ahmedabad, 50 healthy age and sex matched healthy 

volunteers were taken as control. 

Inclusion criteria 

• >18 years of age healthy volunteer 

• Not any known acute or chronic illness 

Randomly selected age and sex matched individuals, with 

no history of diabetes or any type of illness and not on 

statins were used as controls. 

Exclusion criteria 

• Age less than 18 year 

• Who are in ICU and critically ill 

• Gestational DM 

• Drug induced DM (e.g. steroids) 

• Patients on lipid lowering agents (e.g. statins) 

Method of examination 

Fasting venous blood was withdrawn and analysed for 

lipid profile (TC, TG, LDL-C, HDL-C & VLDL-C) in 

diabetic and control persons. Their glycemic status (FBS, 

PP2BS, HbA1C) was assessed. TC, TG, HDL was 

measured by spectrophotometry on Roche Cobas 6000. 

While LDL was measured by calculation, 

LDL = TC - (VLDL + HDL) 

VLDL was measured by calculation, 

VLDL = Triglyceride/5. 

FBS and PP2BS was measured by spectrophotometry and 

HbA1C was measured by turbidimetry on Roche Cobas 

6000. 

Statistical analysis 

The quantitative data was represented as their mean ± 

SD. Categorical and nominal data was expressed in 

percentage. The t-test was used for analysing  

quantitative data, or else non parametric data was 

analyzed by Mann Whitney test and categorical data was 

analyzed by using chi-square test.  Pearson's  correlation  

coefficient was used to determine the correlation between  

parameters.  The  significance threshold of p-value was 

set at <0.05.  All analysis was carried out by  using SPSS 

software version 20. 

RESULTS 

Table 1 shows that 42 cases and 42 controls were in age 

group of 45 to 74years while, 8 cases and 8 controls were 

in age group of 18 to 44 years. 

The mean age of cases was 55.28±11.85 years ranging 

from 18 to 74 years, while mean age of controls was 

54.72±12.33 years in ranging from 18 to 74 years. 
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Table 1: Age distribution of cases and controls. 

Age group 

(years) 

Cases Controls 

No. % No. % 

18-24 1 2.00% 1 2.00% 

25-34 3 6.00% 3 6.00% 

35-44 4 8.00% 4 8.00% 

45-54 15 30.00% 17 34.00% 

55-64 15 30.00% 16 32.00% 

65-74 12 24.00% 9 18.00% 

Total 50 100.00% 50 100.00% 

Mean±SD 55.28±11.85 54.72±12.33 

Range 18 - 74 years 18-74 years 

p>0.05 (NS) 

Table 2 shows that mean HbA1C level in case group was 

9.55±2.10% and in control group was 5.49±0.44%. 

Table 2: HbA1C distribution among cases and 

controls.  

HbA1C 
Cases Controls 

No. % No. % 

<6.5 % 1 2.00% 50 100.00% 

>6.5 % 49 98.00% 0 00.00% 

Total 50 100.00% 50 100.00% 

Mean±SD 9.55±2.10 5.49±0.44 

p<0.001 (HS) 

 

Table 3: Blood parameters in cases and controls. 

 
Cases Controls 

p value 
Range Mean±SD Range Mean±SD 

RBS (mg/dL) 101-442 210.58±66.30 62-142 109.90±28.23 <0.001 (HS) 

FBS (mg/dL) 128-340 165.84±39.72 68-114 97.20±21.09 <0.001 (HS) 

PP2BS (mg/dL) 176-470 255.56±57.69 90-162 126.88±31.14 <0.001 (HS) 

HBAIC (%) 5.4-15.8 9.55±2.10 4.6-6.2 5.85±1.35 <0.001 (HS) 

Table 4: HbA1C distribution among cases and controls. 

Lipids (mg/dL) 
Cases Controls 

p value 
No. % No. % 

High TC (>200) 37 74% 9 18% <0.001 (HS) 

High TG (>150) 45 90% 10 20% <0.001 (HS) 

High LDL-C (>130) 15 30% 8 16% >0.05 (NS) 

Low HDL-C (<40) 21 42% 23 46% >0.05 (NS) 

High VLDL-C (≥30) 44 88% 19 38% <0.01 (S) 

Table 5: Pearson’s correlation of lipid profile with fasting plasma glucose, postprandial plasma glucose and HbA1c 

in cases. 

mg/dL 
FBS PPBS HbA1C % 

r p r p r p 

Serum TC 0.462 <0.001 0.490 <0.001 0.478 <0.001 

Serum TG 0.415 <0.001 0.528 <0.001 0.463 <0.001 

Serum LDL-C 0.305 <0.001 0.267 <0.001 0.296 <0.001 

Serum HDL-C 0.085 >0.05 0.078 >0.05 0.086 >0.05 

Serum VLDL-C 0.385 <0.001 0.491 <0.001 0.431 <0.001 

 

Table 3 shows that mean RBS levels in cases was 

210.58±66.30 mg/dL ranging from 101 to 442 mg/dL and 

in controls was 109.90±28.23 mg/dL ranging from 62 to 

142 mg/dL. Mean FBS levels in cases was 165.84±39.72 

mg/dL ranging from 128 to 340 mg/dL and in controls 

was 97.20±21.09 mg/dL ranging from 68 to 114 mg/dL 

and mean PP2BS levels in cases was 255.56±57.69 

mg/dL ranging from 176 to 470 mg/dL and in controls 

was 126.88 ±31.14 mg/dL ranging from 90 to 162 mg/dL. 

Mean HbA1c level in cases was 9.55±2.10% ranging 

from 5.4 to 15.8% and in controls was 5.85±1.35% 

ranging from 4.6 to 6.2%. 

Table 4 shows, high TC(>200 mg/dL) in 37 (74%), high 

TG(>150 mg/dL) in 45 (90%), high LDL-C (>130 

mg/dL) in 15(30%), Low HDL-C (<40 mg/dL) in 
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21(42%) and high VLDL-C (≥30) in 44 (88%) cases, 

while in control high TC (>200 mg/dL) in 9(18%), high 

TG (>150 mg/dL) in 10 (20%), high LDL-C (>130 

mg/dL) in 8(16%), Low HDL-C (<40 mg/dL) in 23 

(46%) and high VLDL-C(≥30) in 19 (38%) subjects. 

Table 5 shows, Serum TG, TC, LDL-C, VLDL-C and 

HDL-C had positive correlation with the postprandial 

plasma glucose, fasting plasma glucose and HbA1c. 

Postprandial plasma glucose had stronger correlation with 

serum triglyceride. 

DISCUSSION 

Total 100 subjects were recruited for the study consisted 

of 50 diabetics (cases) and 50 healthy controls. 

Of  the 50 diabetic patients equal number of males (25) 

and females (25) were recruited. Majority (84%) of the 

diabetic patients were  aged 45-74 years that proves  that 

age plays a significant role in the risk of developing type 

2 DM especially after 40yrs.17 Type 2 diabetes begins 

typically in middle life or later, the prevalence rises  with 

age. This is consistent with studies published by WHO 

(1998).18 This  also  implies that impact of age as a risk 

factor of  diabetes  cannot be  overemphasized as  this 

trend has been demonstrated in most study populations 

around the world.19 

Almost all the patients in case group had high FBS 

165.84±39.72 mg/dL, high PP2BS 255.56±57.69 mg/dL 

and high RBS 210.58±66.30 mg/dL. Also had high 

HbA1c level 9.55±2.10% in cases, only one female had 

HbA1C level <6.5%. 

The results showed that the lipids (TC, TG, LDL-C, 

VLDL-C) of the diabetics were higher than that of the 

controls and is similar as  shown by Masum  et  al, and 

Huang et al.20,21 The absolute LDL-C concentration in 

present study  is  not altered significantly, as it does not 

directly reflect the increased TG and VLDL-C levels.22 

 

Our study shows high TC in 74%, high TG in 90%, high 

LDL-C in 30% and Low HDL-C in 42% in diabetic 

cases, while most dyslipidemic combination was high TC 

and high TG 72% cases. A little different from our 

observation Agarwal et al, showed high TC in 34%, high 

TG in 56%, high LDL-C in 22% and Low HDL-C in 52% 

diabetic cases, while most common dyslipidemic 

combination was high TG and low HDL-C, which 

indicate that the diabetics due to dyslipidemia are prone 

in future  for developing cardiovascular, cerebrovascular 

complications  and  malignancies,  like prostate, 

colorectal, and breast.23-27 Although, levels of HDL-C in 

diabetic individuals are reportedly comparable with that 

found in non-diabetics, low levels of HDL-C along with 

elevated TG have been reported in T2 DM patients as 

probable cause of CVD. This study showed that T2 DM 

influence abnormal lipid profile in diabetics when 

compared with controls.23 Agarwal et al, observed high 

TC, TG, LDL-C and low HDL-C, while authors 

observation showed high TC, TG, LDL-C with 

statistically insignificant low HDL-C.23 

Similar to authors observations Singh D et al, Bhatt R et 

al, Alam R et al, Lodha R et al, Bali K et al, also 

observed High TC, High TG, High LDL-C, High VLDL-

C, low HDL-C in diabetics as compared to controls.28-32 

But HDL-C was statistically insignificant in our cases 

when compared with controls. 

The Diabetes complications and control trial (DCCT) 

established HbA1c as the gold standard of glycemic 

control. The level of HbA1c value ≤6.5% was said to be 

appropriate for reducing the risk of cardiovascular 

complications (Rohlfing et al).33 Diabetic patients were 

divided into 2 groups as per the HbA1c cutoff of 6.5%. 

The diabetic patients with HbA1c value > 6.5% exhibited 

a significant increase in TC, LDL-C, TG, VLDL-C with 

near normal HDL-C in comparison with HbA1c value 

≤6.5% in controls. 

Correlation studies within the lipid groups also showed 

interesting results. As cholesterol increased, it was 

accompanied with increase in triglyceride, LDL while  

HDL decreased. These results stress the need for control 

of plasma cholesterol and triglyceride levels in order to 

lower LDL levels and elevate HDL levels. These two 

parameters -Low LDL and high HDL are protective 

against CHD. This shows that the lipids are closely 

correlated with each other and control of one influences 

the others. This is in agreement with the reports of (El-

Hazmy and Warsy and Hague).34,35 That long-standing 

hyperglycemia rather than blood glucose level  is broadly 

related to the diabetic complications seen in the diabetics. 

Similar  findings  were observed by Agarwal et al, and 

Lemya et al.23,36 

CONCLUSION  

From this study it can be concluded that DMT2 is a 

disease mainly of middle age persons affecting both 

sexes. High TC, TG, LDL-C and HbA1c with normal or 

low HDL-C is seen in almost all diabetic patients either 

alone or in combinations. HDL-C was normal or low in 

56% of male and 28% of female diabetics studied, but 

insignificant as compared to controls. High blood glucose 

or poorly controlled diabetics had more dyslipidemia. 
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