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Introduction: Diabetes mellitus is characterized by chronic
hyperglycaemia with disturbances in carbohydrate, fat and
protein metabolism resulting from defects in insulin secretion,
insulin action or both. Dyslipidemia in diabetes commonly
manifests as raised low-density lipoprotein cholesterol (LDL-C),
decreased high-density lipoprotein cholesterol (HDL-C) levels,
or elevated triglyceride (TG) levels. Many studies have proposed
HbAlc to be used as a biomarker of both glycaemic control and
dyslipidemia in type 2 diabetes mellitus. Study aimed to observe
the lipid profile in type 2 diabetes mellitus patients and to find out
the correlation between glycated haemoglobin (HbA1c) and lipid
profile in type 2 diabetes mellitus patients.

Material and methods: This is a cross sectional case control
study conducted at Rohilkhand medical college and hospital from
September 2015 to February 2016, after taking ethical clearance
from the college ethical committee. 50 patients of type 2 diabetes
mellitus and 50 age and sex matched healthy controls were
taken after obtaining written and informed consent from them.
HbAlc and Lipid profile were done in cases and controls using
appropriate tests. The data was analyzed with SPSS version 22.0.
The mean, SD, independent t test and correlation (Pearson‘s) test
were used to interpret the results.

Results: There was highly significant difference in mean HDL
in diabetic patients(39.66 + 10.17) and controls(52.02 + 11.15)
(p<0.0001). Also a highly significant difference was found in
mean triglyceride in diabetic patients (185.70 + 76.87) and
controls(125.22 + 17.14) (p<0.0001). There was no significant
correlation found between HbAlc and TC, LDL, HDL, TG.
Conclusion: The study demonstrated the typical diabetic
dyslipidemia which is characterized by low HDL, high
triglyceride. No significant correlation was found between HbAlc
and TC, LDL, HDL and TG. Various studies conducted across
india and abroad have found conflicting results, and there is no
standardized protocol to compare the results of these studies, hence
more structured and long term studies on larger no of patients are
needed to validate HbA lc as a marker of dyslipidemia.
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INTRODUCTION

Diabetes mellitus is characterized by chronic hyperglycaemia
with disturbances in carbohydrate, fat and protein metabolism
resulting from defects in insulin secretion, insulin action or both.!
The global figure of people suffering from diabetes mellitus is
estimated to rise from current estimate of 415 million to 642
million by 2040. The number of people with type 2 diabetes
mellitus is increasing in every country and 75% of people with
diabetes mellitus are living in developing countries.> With an
increasing incidence worldwide, diabetes mellitus will be a
likely leading cause of morbidity and mortality in the future.?

It is well established that dyslipidemia is a major risk factor for

macrovascular complications in patients with type-2 diabetes
mellitus (T2DM) and affects 10%-73% of this population.*
Dyslipidemia in diabetes commonly manifests as raised low-
density lipoprotein cholesterol (LDL-C), decreased high-density
lipoprotein cholesterol (HDL-C) levels, or elevated triglyceride
(TG) levels. Furthermore, data from the United Kingdom
Prospective Diabetes Study suggest that both decreased HDL-C
and elevated LDL-C predict CVD in diabetes. All national and
international guidelines recommend aggressive management of
lipids in this population.>®

Glycated haemoglobin (HbAlc) is a routinely used marker
for long-term glycaemic control. Apart from functioning as
an indicator for the mean blood glucose level, HbAlc also
predicts the risk for the development of diabetic complications
in diabetes patients.’

Many studies have proposed HbAlc to be used as a biomarker
of both glycaemic control and dyslipidemia in type 2 diabetes
mellitus.®!° Thus, the aim of this study was to observe the lipid
profile in type 2 diabetes mellitus patients and to find out the
correlation between glycated haemoglobin (HbAlc) and lipid
profile in type 2 diabetes patients, and to know whether HbAlc
can be used as a biomarker of dyslipidemia or not.

MATERIAL AND METHODS

The study was a cross sectional, case control study done in
department of medicine, Rohilkhand Medical College and
Hospital in which the patients were selected as per the inclusion
and exclusion criteria.

50 patients of Type 2 diabetes mellitus admitted in Department
of Medicine, RMCH, Bareilly during the period of September
2015 to February 2016 were taken for the study, after taking
ethical clearance from the college ethical committee. Written
and informed consent was also taken. 50 age and sex matched
healthy controls were also included in the study.

Inclusion criteria
Type 2 diabetes mellitus patients in the age range of 20-85 years.

Exclusion criteria

1. T2DM patients with concomitant diseases or conditions
affecting lipid levels like chronic liver disease and
hypothyroidism.

2. Patients on drugs like oral contraceptive pills, steroids and
diuretics.
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Parameters Cases (n=50) Controls (n=50) p- value
Mean FBS 205.04 +91.47 83.68 + 8.80 <0.0001**
Mean HbAlc 8.92+ 1.64 5334022 <0.0001%**
Mean Total cholesterol (normal value:130-200mg/dl) 169.04+47.36 169.68+15.61 0.9279
Mean LDL (normal value: <130mg/dl) 91.52+£32.21 100.26 + 16.54 0.0910
Mean HDL (High risk: <40mg/dl) 39.66 +10.17 52.02+11.15 <0.0001**
Mean Triglycerides(normal value: <150) 185.70 + 76.87 125.22+17.14 <0.0001**
*p<0.05 consider statistically significant.** highly significant.

Table-1: Comparison of mean values of biochemical parameters in cases and controls.

Correlation between HbAlc and lipid profile Correlation
coefficient(r)
TC .066
LDL 122
HDL -.039
TG .080
Table-2: Correlation between HbA 1¢ Values and Lipid Profile
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The Lipid Profile - total cholesterol (TC), high density
lipoprotein (HDL) and Triglycerides(TG)] of each subject
was measured by using Erba Blood Analyzer. The low density
lipoprotein (LDL) was calculated by using Friedewald formula:
LDL= TC—TG/5) -HDL. The glycated haemoglobin (HbA1c)
was estimated by appropriate standard kits.

STATISTICAL ANALYSIS
The data was analyzed with SPSS version 22.0. The mean, SD,

independent t test and correlation (Pearson‘s) test were used to
interpret the results.

RESULTS

This was a cross sectional, case control, hospital based study
on 50 type 2 diabetes mellitus patients attending in OPD/IPD
with equal number of age and sex matched controls during
September 2015 to February 2016.

Mean age in both diabetic and control patients was 50.3+ 11.90
years and age range was 25-85 years. Both groups were well
matched for age and sex distribution.

There was highly significant difference in mean HDL in diabetic
and control patients (p<0.0001) (table-1). There was highly
significant difference in mean Triglycerides in diabetic and
control patients (p<0.0001) (table-1). There was no significant
correlation found between HbAlc and TC, LDL, HDL, TG
(table-2).

DISCUSSION

Mean age of diabetic patients was 50.3+-11.90 years [Age
range 25-85 years] with female preponderance (graph-1). These
values were similar to those reported by Kumar et al from same
institution and similar cohort.!!

This study also demonstrates the typical diabetic dyslipidemia
which is characterized by low HDL, high triglyceride (Table 1).
Various national and international epidemiological studies on
lipid profile have also shown this pattern of dyslipidemia.'*'¢
No significant difference was observed in total cholesterol and
absolute LDL levels in cases and controls in this study. Even
if the absolute concentration of LDL cholesterol (LDL-c) is
not significantly increased; there is typically a preponderance
of smaller, denser LDL particles, which possibly increases
atherogenicity (atherogenic dyslipedemia).These changes
are due to increased free fatty acid flux secondary to insulin
resistance.'>!72

No significant correlation was found between HbAlc and TC,
LDL, HDL and TG (Table-2). Senthilkumar et al*!, conducted
a perspective study on 162 type 2 diabetes mellitus patients in
Tamil Nadu. They found no significant correlation of HbAlc
with TC, LDL, HDL and TG.

Jayesh et al?> conducted a prospective study on western Indian
population that comprised of 430 type 2 diabetes mellitus
patients and 501 non diabetic control subjects. They found
significant correlation of HbAlc with TC and LDL.

Zhe Yan et al* conducted a study on 128 type 2 diabetes mellitus
patients in Sichuan, China. They found significant correlation of
HbAlc with LDL.

Eglal et al** a study on 50 type 2 diabetes mellitus patients in
Khartoum Sudan, they found significant correlation of HbAlc
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with TG.
CONCLUSION
Diabetic  dyslipidemia or atherogenic dyslipidemia is

characterized by low HDL, high TG and high small dense
LDL. Early screening of diabetic patients for dyslipidemia and
early intervention is required to minimize the risk of future
cardiovascular mortality. In our study no significant correlation
was observed between HbAlc and various parameters of lipid
profile, and there is no standardized protocol to compare the
results of various other studies hence more structured and long
term studies on larger no of patients are needed to validate
HbA 1c as a marker of dyslipidemia.

REFERENCES

1.  Bennett HP, Knowler WC, Definition, Classification of
Diabetes Mellitus and Glucose Homeostasis. In CR Kahn,
GC Weir, GL King, AC Moses, RJ Smith and AM Jacobson
editors. Joslin's Diabetes Mellitus, Philadelphia: LWW;
200,331.

2. Powers AC, Diabetes Mellitus: Complications. In DL
Kasper, AS Fauci, DL Longo, SL Hauser, JL Jameson
and J Loscalzo editors. Harrison's Principles of Internal
Medicine. New York: McGraw-Hill Education; 2015.
p-2399.

3. Diabetes: facts and figures [Internet]. International Diabetes
Federation. [cited 2016Jul14]. Available from: http://www.
idf.org/about-diabetes/facts-figures.

4. Mukhopadhyay J, Kanjilal S, Biswas M. Diabetic
dyslipidemia-priorities and targets in India. [Internet].
http://www.apiindia.org/content mu_2010.html. 2013
[cited 23 August 2016].

5. UK. Prospective Diabetes Study 32. Ethnicity and
cardiovascular disease. The incidence of myocardial
infarction in white, South Asian, and Afro-Caribbean
patients with type 2 diabetes Diabetes Care. 1998; 21:1271-
7.

6. Sarat Chandra K, Bansal M, Nair T, et al. Consensus
statement on management of dyslipidemia in Indian
subjects. Indian Heart Journal. 2014;66(Suppl 3):S1-S51.

7. Selvin E. Meta-Analysis: Glycosylated hemoglobin and
cardiovascular disease in diabetes mellitus. Annals of
Internal Medicine. 2004;141:421.

8. Lodha R, Lal R, Biyani S. HbAlc as screening biomarker
of dyslipidemia in type 2 diabetes mellitus patients. Scholar
journal of applied medicsl sciences. 2016;4:1600-1602.

9. AlanR, Verma P. Glycated hemoglobin as a dual biomarker
in type 2 diabetes mellitus predicting glycemic control and
dyslipidemia risk. International journal of life science
scientific research. 2015;1:62-65.

10. Parveen A, Chimkode SM, Kumaran SD. Correlation of
HbA lc levels with serum lipid profile in patients with type
2 diabetes mellitus. Research journal of pharmaceutical,
biological and chemical sciences. 2015;6:703-706.

11. Kumar A, Kulshrestha M, TripathiA, Sharma M and
Kartikeya. A study of correlation between carotid intima -
media thickness and diastolic dysfunction in asymptomatic
type 2 Diabetics.IJCMR. 2016;3:1458-1460.

12. Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha
V, Unnikrishnan R et al. Prevalence of diabetes and
prediabetes (impaired fasting glucose and/or impaired
glucose tolerance) in urban and rural India: phase I results
of the Indian Council of Medical Research-India diabetes

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(ICMR-INDIAB) study. Diabetologia. 2011;54:3022-7.
Turner RC, Millns H, Neil HA, Stratton IM, Manley SE,
Matthews DR, Holman RR. Risk factors for coronary
artery disease in non-insulin dependent diabetes mellitus:
United Kingdom Prospective Diabetes Study (UKPDS: 23)
BMIJ. 1998;316:823-8.

Das S. Lipids, diabetes and coronary artery disease in
Indians. Int J Diab Dev Ctries. 2004;24:87-95.

Krauss RM. Lipids and lipoproteins in patients with type 2
diabetes. Diabetes Care. 2004;27:1496-504.

Witztum JL, Steinberg D. Role of oxidized low density
lipoprotein in atherogenesis. J Clin Invest. 1991;88:1785—
92.

UK Prospective Diabetes Study (UKPDS) Group.
Intensive blood-glucose control with sulphonylureas or
insulin compared with conventional treatment and risk of
complications in patients with type 2 diabetes (UKPDS
33). Lancet. 1998;352:837-853.

Bhatnagar D, Durrington PN, Kumar S, Mackness
MI, Boulton AJ. Plasma lipoprotein composition and
cholesteryl ester transfer from high density lipoproteins to
very low density and low density lipoproteins in patients
with non-insulin-dependent diabetes mellitus. Diabet Med.
1996;13:139-44.

Morgantini C, Natali A, Boldrini B, et al. Anti-inflammatory
and antioxidant properties of HDLs are impaired in type 2
diabetes. Diabetes. 2011;60:2617-23.

Von Eckardstein A, Widmann C. High-density lipoprotein,
beta cells, and diabetes. Cardiovasc Res. 2014;103:384—
94.

Senthilkumar N, Anadasayanam A, Senthilvelu S,
Rashid M. Correlation observation between HbA1C and
Lipid profile in Type II Diabetes Mellitus Out-Patients.
International Journal of Pharma Research and Review,
2016;5:9-20.

Sheth J, Shah A, Sheth F, Trivedi S, Nabar N, Shah N et al.
The association of dyslipidemia and obesity with glycated
hemoglobin. Clinical Diabetes and Endocrinology.
2015;1(1).

Yan Z, Liu Y, Huang H. Association of glycosylated
hemoglobin level with lipid ratio and individual lipids in
type 2 diabetic patients. Asian Pacific Journal of Tropical
Medicine. 2012;5:469-471.

Abd Elkarim A. Abdrabo et al. Role of glycemic control
on lipids profile in diabetic sudanese patients. Journal of
Science. 2016;6:208-212.

Source of Support: Nil; Conflict of Interest: None
Submitted: 26-01-2017; Published online: 09-03-2017

I International Journal of Contemporary Medical Research 439

ISSN (Online): 2393-915X; (Print): 2454-7379

| ICV (2015): 77.83 |

Volume 4 | Issue 2 | February 2017




