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Abstract Background: Glycated hemoglobin (HbA1c) is routinely used marker for long term glycemic control. In accordance with 
its function as an indicator for the mean blood glucose level, HbA1c predicts the risk for the development of diabetic 
complication in diabetes patients.[3] Type 2 diabetic patients have markedly increased risk of coronary heart disease than 
similarly dyslipidemic non diabetic subjects. diabetic (dyslipidemia) is characterized by 3 lipoprotein abnormalities: 
elevated very-low-density lipoproteins (VLDL), small LDL particles, and low high-density lipoprotein (HDL) cholesterol 
(the lipid triad).[4] In our study total 100 patients were taken and cross-sectional observational study was done. we have 
included both male and female of age more than 30 years and Male: female ratio was 1.32:1. Height, weight, Body Mass 
Index (BMI) was measured and baseline investigations like complete blood count, fasting and post prandial blood sugar, 
lipid profile, HbA1C and other investigations like serum urea, creatinine, electrolytes, cholesterol, urine analysis and chest 
x-ray were carried out as per the necessity.  In the study we observed that, mean values were higher for Sr. HDL in patients 
on treatment and for rest parameters, it was higher for Sr. Cholesterol, Sr. LDL, Sr. VLDL and Triglycerides in patients 
who were not on treatment currently. This association of Lipid Profile of the study subjects with the status of the treatment 
was statistically significant for all the parameters of lipid profile except Sr. HDL. This study showed significant correlation 
between HbA1C and lipid profile parameters between the two groups (≤ 7% and >7% of HbA1C). The results suggested 
the importance of glycemic control in order to manage dyslipidemia in type 2 diabetes. So, HbA1C, glycemic control as 
well as lipid profile indicator can be used for screening of high risk patients for early diagnosis of dyslipidemia. 
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INTRODUCTION 
Diabetes is an "iceberg" disease. Although there is increase 
in both the prevalence and incidence of type 2 diabetes 
have occurred globally, they have been especially dramatic 
in societies in economic transition, in newly industrialized 
countries and in developing countries.1 Several 

epidemiologic and clinical studies indicate a direct relation 
between hyperglycemia and neuropathy, retinopathy, 
atherosclerosis and coronary artery disease.2 Glycated 
hemoglobin (HbA1c) is routinely used marker for long 
term glycemic control. HbA1c predicts the risk for the 
development of complications in diabetic patients. 
Estimated risk of CVD has shown to be increased by 18% 
for each 1% increase in absolute HbA1c value in diabetic.3 
Untreated type 1 diabetes can cause severe 
hypertriglyceridemia, but lipid levels are nearly normal in 
non-obese patients with well controlled type 1 diabetes.4 
Central obesity is the most important predisposing factor 
for insulin resistance.5 Both obesity and the metabolic 
syndrome are associated with high mortality mainly related 
to cardiovascular disease.6 These both diseases have 
recently emerged as strong independent risk factors for 
chronic kidney disease (CKD) and ESRD.7 Patients with 
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type 2 diabetes often exhibit an atherogenic lipid profile, 
which greatly increases their risk of CVD compared with 
people without diabetes. 8 

 
MATERIAL AND METHODS  
This cross sectional observational study was conducted on 
100 selected patients with history of diabetes mellitus from 
outpatient department/ admitted to ward /ICU of 
Department of General Medicine in a Government Medical 
College and Hospital which is a Tertiary care Centre and 
written informed consent was taken from every patient. We 
included the male and female patients of type 2 diabetes 
mellitus patients of age more than 30 years. We have 
excluded the terminally ill and vitally unstable type 2 
diabetes mellitus patients. Also we excluded the patients 
with the conditions where derranged lipid profile like 
chronic liver disease and hypothyroidism and patients on 
drugs which was going to affect the lipid profile like 
steroids, diuretics, etc. and diseases that affects HbA1C 
like thalassemia, sickle cell disease.  
 
 
 
 

OBSERVATIONS AND RESULTS 
There was no any statistical significance in number of 
males and females involved in study. Out of 100 patients, 
70 were on treatment and 30 were not on any treatment or 
stopped taking treatment. Out of total study subjects on 
treatment, each of 25 were with normal BMI and obese 
patients and 20 were overweight. Out of total 30 study 
subjects not on treatment, 7 were with normal BMI and 15 
were obese patients and there were 8 overweight patients. 
FBS for the patients on treatment was 124.43±23.85 and 
for that not on or stopped treatment, was 
134.63±22.31mg/dl. This association of FBS with the 
treatment was statistically significant. postprandial Blood 
Sugar (PPBS) for patients on treatment was 
229.76±72.59and for those not on or stopped treatment, 
was 245.63±82.97 mg/dl. This association of PPBS with 
the treatment was not statistically significant. Mean values 
were higher for Sr. HDL in patients on treatment and for 
rest parameters; it was higher for Sr. Cholesterol, Sr. LDL, 
Sr. VLDL and Triglycerides in patients who were not on 
treatment now. This association of Lipid Profile of the 
study subjects with the status of the treatment was 
statistically significant for all the parameters of lipid 
profile except Sr. HDL as shown in the table number-1:

Table 1: 
Lipid parameter On treatment 

(Mean ±SD) 
Not on or stopped t/t (Mean 

±SD) 
P value ( t test) 

Sr. Cholesterol 199.60±27.40 221.13±48.91 0.0061 
Sr. HDL 37.33±6.82 36.7±5.92 0.6612 
Sr. LDL 130.16±23.60 146.73±22.17 0.0015 

Sr. VLDL 28.30±6.70 32.13±7.35 0.0063 
Triglycerides 165.40±20.41 184.73±25.39 0.0001 

 
The proportion of the study subjects with HbA1C >7, was 27(38.57%) in On treatment patients and 24(80.00%) for patients 
not on or stopped t/t. The proportion of the study subjects with HbA1C ≤7 was 43(61.43%) in on treatment patients and 
6(20.00%) for patients not on or stopped t/t. This association of HbA1C with the treatment status was statistically highly 
significant. HbA1C within the 2 groups of study subjects given in graph 1 as: 
 

 
Figure 1: 

 
The proportion of males was more in patients with HbA1C ≤7 was 29 (59.18%) and those who are having HbA1C >7 was 
28 (54.90%). The proportion of the females with HbA1C ≤7.00 was 20(40.82%) and 23(45.10%) in patients with having 
HbA1C >7.00. The association of sex and HbA1C was statistically not significant. The association of age in years and 
HbA1C conc. was statistically not significant. The proportion of obese patients was higher in patients with HbA1C >7.00 
(49.02%) and that of normal patients in in patients with HbA1C >7.00 (42.86%). The proportion of overweight patients 
was slightly higher in patients with HbA1C >7.00, (29.41%) as compared to in patients with HbA1C ≤7.00 (26.53%). This 
association of BMI and HbA1C concentration was statistically significant. So the BMI and HbA1C in study subjects is 
given in graph 2 as : 
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Figure 2: 

The lipid profile was significantly related to HbA1C concentration in case of Sr. Cholesterol, Sr. LDL and Triglycerides 
and the relation was not significant in case of Sr .HDL and Sr. VLDL. 
 

Table 2: Mean Lipid profile and HbA1C in the study subjects 
Lipid profile HbA1C ≤7.00 HbA1C >7.00 P value ( t test) 

Sr. Cholesterol 201.43±35.14 219.51±37.60 0.0148 
Sr. HDL 37.84±7.28 36.47±6.16 0.3115 
Sr. LDL 127.67±21.34 145.24±25.57 0.0003 

Sr. VLDL 28.10±6.24 28.98±7.81 0.5361 
Triglycerides 161.78±17.85 184.37±25.47 <<0.0001 

 

DISCUSSION 
There was slight male preponderance in the study. Out of 
total, 57 were males and rest 43 were females. Most 
common age group of presentation of DM was 51-60 
years, 34% patients were from that group. There were total 
100 patients participated in the study. Of these 100, 30 
were with irregular and/or not at all taken t/t and/or stopped 
treatment after some time. Out of total study subjects on 
treatment, each of 25(35.71%) were with normal BMI and 
obese patients. 20(28.58%) overweight patients were 
present in the study. Out of total 30 study subjects not on 
treatment, 7(23.33%) were with normal BMI and 
15(50.00%) were obese patients and there were 8(26.67%) 
overweight patients. The mean value of BMI of the study 
subjects was 27.10±4.52 and 29.14±4.68 for patients who 
were on treatment and who were not on or stopped t/t 
respectively. This association of BMI of the patients with 
the ongoing treatment was statistically significant. In our 
study, FBS for the patients on treatment was 124.43±23.85 
and for those not on or stopped t/t it was 
134.63±22.31mg/dl. This association of FBS with the 
treatment was statistically significant. PPBS for patients on 
treatment was 229.76±72.59and for those not on or 
stopped t/t it was 245.63±82.97 mg/dl. This association of 
PPBS with the treatment was not statistically significant.  
As per the findings of the study by Tayde P et al.., Fasting 
Blood Sugar (FBS) (mg %) in cases was 148.78 ± 22.5 and 
in controls was 84.92 ± 7.94 and PPBS (mg %) was 253.24 
± 23.38 in cases and in controls it was 119.84 ± 7.48. This 
mean value of FBS and PPBS in cases in controls was 
statistically highly significant in the study by Tayde P et 
al.. [9] similar to our study finding. Similarly for patients 
not on treatment, mean values of Sr. Cholesterol, Sr. HDL, 
Sr. LDL, Sr. VLDL and Triglycerides for on treatment 
patients were 221.13±48.91, 36.7±5.92, 146.73±22.17, 
32.13±7.35 and 184.73±25.39 respectively. This 
association of Lipid Profile of the study subjects with the 

status of the treatment was statistically significant for all 
the parameters of lipid profile except Sr HDL as shown in 
the table. The association of Lipid Profile of the study 
subjects in cases and controls was statistically significant 
for all the parameters of lipid profile in the studies by Taha 
D et al..10 and Watson KE et al.11 The proportion of the 
study subjects with HbA1C >7.00 was 27(38.57%) in on 
treatment patients and 24(80.00%) for patients not on or 
stopped t/t. The proportion of the study subjects with 
HbA1C ≤7.00 was 43(61.43%) in on treatment patients 
and 6(20.00%) for patients not on or stopped t/t as shown 
in graph number 1: This association of HbA1C with the 
treatment status was statistically highly significant. 
In the study by Tayde P et al.9 the mean values of HbA1C 
was 8.41 ± 0.74 and 5.10 ± 0.73 in cases and controls 
respectively. In the study by Dr. Anand 12 on type 2 DM 
patients, the mean value of HbA1C was 5.41±0.63 and 
5.70±0.66 in cases and controls respectively which was 
statistically not significant. Compared to our study these 
value were far lesser and also not significant. Similarly, in 
our study, association of BMI and HbA1C concentration 
was statistically significant as shown in graph number 2. 
In this study it was observed that type 2 diabetics on 
treatment had significantly higher BMI of Preobese range 
than patients who were currently not on treatment. The 
findings were in agreement with those observed by Abbasi 
F et al.13 and Hettihewa LM et al.14 The lipid profile was 
significantly related to HbA1C concentration in case of Sr. 
Cholesterol, Sr. LDL and Triglycerides and the relation 
was not significant in case of Sr .HDL and Sr. VLDL in 
our study. The lipid profile was significantly related to 
HbA1C concentration in case of Sr. Cholesterol, Sr. LDL 
and Triglycerides and the relation was not significant in 
case of Sr. HDL in the study by Dr. Anand.12 But as per the 
study findings of Tayde P et al.,9 all the lipid profile 
parameters were statistically significantly related to the 
HbA1C concentration which was not the case in our study. 
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CONCLUSION 
Most common age group of presentation of DM was 51-60 
years. The association of BMI of the patients with the 
ongoing treatment was statistically significant. Both FBS 
and PPBS were associated significantly with the status of 
the treatment. Mean values were higher for Sr. HDL in 
patients on treatment and for rest parameters; it was higher 
for Sr. Cholesterol, Sr. LDL Sr. VLDL and Triglycerides 
in patients who were not on treatment now. This 
association of Lipid Profile of the study subjects with the 
status of the treatment was statistically significant for all 
the parameters of lipid profile except Sr. HDL. The 
association of sex and age group with the HbA1C was 
statistically not significant. Also the association of BMI 
and HbA1C concentration was statistically significant. 
Based on the above findings it can be concluded that type 
2 diabetic males with poorly controlled diabetes had 
significantly deranged lipid profile as compared to normal 
study subjects and were at increased risk of 
dyslipidaemias. Also the levels of glycated haemoglobin 
were significantly correlated with the lipid parameters and 
the BMI. Hence it was recommended that the glycaemic 
control in terms of glycated haemoglobin should be 
achieved so as to decrease the risk of deranged lipid profile 
and subsequently the risk of cardio metabolic changes. In 
our cross sectional observational study showed the 
significant correlation between HbA1C and lipid profile 
parameters between the two groups (≤ 7% and >7% of 
HbA1C.) The results suggested the importance of 
glycaemic control in order to manage dyslipidaemia in 
type 2 diabetes. HbA1C has the ability of predicting serum 
lipoprotein in both diabetic and non-diabetic population 
irrespective of the gender. Previous studies also 
established HbA1C as the gold standard of glycaemic 
control. This dual biomarker- HbA1C, glycaemic control 
as well as lipid profile indicator can be used for screening 
of high risk patients for early diagnosis of dyslipidaemia 
and by this, we can prevent and postpone the complications 
of DM (and also of cardiovascular disease) by timely 
intervention of the disease. 
 

REFERENCES 
1. WHO (2018) Bulletin, Diabetes Fact Sheet No. 312, Oct. 2018.  
2. WHO (2016) Bulletin, Diabetic Country Profile, India, 2016. 
3. Ram Vinod Mahato et al.. “Association between glycemic 

control and serum lipid profile in type 2 diabetic patients: 
Glycated Hemoglobin as a dual biomarker,” Biomedical 
Research 2011; 22(3): 375-380. 

4. Caixas A, Ordonez-Lianos J, de leiva A et al.. Optimization of 
glycemic control by insulin therapy decreases the proportion 
of small dense LDL particles in diabetic patients. Diabetes, 
1997; 46:1207-13.  

5. Shulman GI: Cellular mechanisms of insulin resistance. JClin 
Invest, 2000; 106:171-176.  

6. Alle EE, Thun MJ, Petrelli JM, Rodriguez C, Heath CW Jr: 
Body-mass index and mortality in a prospective cohort of US 
adults. N Engl J Med. 1999; 341:1097-1105.  

7. Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M. 
Mortality from coronary heart disease in subjects with type 2 
diabetes and in nondiabetic subjects with and without prior 
myocardial infarction. N Engl J Med, 1998; 339:229-234.  

8. Goldstein DE, little RR, Lorenz RA. et al.. Tests of glycemia 
in diabetes. Diabetes care, 1995; 18:896-909 

9. Tayde P, Borle A, Zanwar Y, Rode M, Phatak M. Glycated 
Hemoglobin Pattern and Its Correlation with Lipid Profile in 
Type-2 Diabetic Males in Central India. Natl J Community 
Med 2013; 4(4): 564-9. 

10. Taha D. Hyperlipidemia in children with Type-2 DM. J Pediatr 
Endocrinol Metab 2002 Apr; 15 Suppl; 1: 505-7.  

11. Watson KE, Horowitz BN, Matson G. Lipid abnormalities in 
insulin resistant states. Rev. Cardiovasc. Med. 2003 Fall; 4(4); 
228-36. 

12. Dr. Anand, Significance of Hba1c and lipid profile test in 
diagnosis and prognosis of diabetic and cardio vascular 
patients, International Journal of Medical and Health 
Research; Volume 3; Issue 2; February2017; Page No. 105-
109. 

13. Abbasi F, Brown BWB, Lamendola C, McLaughlin T, Reaven 
GM. Clinical Study: Obesity, Diabetes, And Heart Disease . 
Relationship between obesity, insulin resistance, and coronary 
heart disease risk. J Am Coll Cardiol 2002; 40 : 937 -94.  

14. Hettihewa LM, Dharmasiri LP, Ariyaratne CD, Jayasinghe SS, 
Weerarathna TP, Kotapola IG. Significant correlation between 
BMI/BW with insulin resistance by McAuley, HOMA and 
QUICKI indices after 3 months of pioglitazone in diabetic 
population.International Journal Of Diabetes In Developing 
Countries.2007; 27 (3) : 87-92.

 
 
Policy for Articles with Open Access: 
Authors who publish with MedPulse International Journal of Medicine, Print ISSN: 2550-7583, Online ISSN: 2636-4751 agree to the following terms: Authors 
retain copyright and grant the journal right of first publication with the work simultaneously licensed under a Creative Commons Attribution License that allows 
others to share the work with an acknowledgement of the work's authorship and initial publication in this journal. 
Authors are permitted and encouraged to post links to their work online (e.g., in institutional repositories or on their website) prior to and during the submission 
process, as it can lead to productive exchanges, as well as earlier and greater citation of published work. 

Source of Support: None Declared 
Conflict of Interest: None Declared  


