
A STUDY ON EFFECTS OF COMBINATION THERAPY OF METFORMIN, 

GLIMEPIRIDE AND TENELIGLIPTIN ON INSULIN RESISTANCE, LIPID PROFILE, 

RENAL PROFILE AND HEPATIC PROFILE IN NORTH INDIAN TYPE-II DIABETIC 

POPULATION

INTRODUCTION

Decades ago, the world wide prevalence of type 2 diabetes was predicted by epidemiologists who 

witnessed large and rapid increase in the prevalence of type 2diabetes among indigenous peoples 

who adopted Western lifestyles.(1-4) 

Diabetes mellitus affects approximately 100 million people worldwide. (5)5-10%has type 1 

(insulin-dependent) and 90% to 95% have type 2 (non–insulin-dependent) diabetes mellitus. It is 

to be expected that the incidence of type 2 diabetes will rise as a consequence of lifestyle patterns 

contributing to obesity. (6)Over the past three decades, the number of people with diabetes mellitus 

has more than doubled universally, making it one of the most important public health challenges 

to all countries.(7)According to the estimations of International Diabetes Federation (IDF) thetotal 

number of diabetic subjects is set to upswing to 69.9 million by the year 2025.(8) 

Foremost challenges posed by type 2 diabetes mellitus (T2DM) in India (9)

a) Increasing prevalence in urban and rural areas

b) High prevalence of pre-diabetes

c) Genetic and environmental risk factors

d) Rising prevalence among young people 

e) Delayed diagnosis

f) Low disease awareness among the public

g) Limited health care facilities

h) High cost of disease management 

i) Suboptimal diabetes control

j) Rising rate of diabetes complication
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CLASSIFICATION:- 

It can be classified as following categories:

1. Type 1 diabetes (due to autoimmune b-cell dysfunction, usually leading to absolute insulin 

deficiency) 

2. -cell insulin secretion often on the 

background of insulin resistance) 

3. Gestational diabetes mellitus (GDM) (diabetes caused in the 2nd or 3rdtrimester of 

pregnancy that was not clearly overt diabetes prior to gestation) 

4. Specific types of diabetes due to other reasons, e.g., monogenic diabetes syndromes (like, 

neonatal diabetes and maturity-onset diabetes of the young [MODY], exocrine pancreas 

diseases(cystic fibrosis), and drug or chemical-induced diabetes (such as with 

glucocorticoid use, in the treatment of HIV/AIDS.(10)

5. Latent Autoimmune Diabetes in Adults (LADA)(11)–Autoimmune diabetes defined by 

adult-onset, presence of diabetes associated autoantibodies, and no insulin treatment 

requirement for a period after diagnosis,shares genetic features of both type-1 and type-2 

diabetes,often misdiagnosed as type-2diabetes. 

Causes for diabetes mellitus (DM): 

The risk of diabetes is greatly increased: 

a) If a family member having a genetic disposition to diabetes,

b) People who have a strong genetic disposition towards type 2 diabetes,

c) People who shows a number of modifiable lifestyle factors including, high blood pressure, 

smoking, insufficient physical activity, poor diet and the classic ‘apple shape’ body where 

extra weight is carried around the waist. 

Individuals at a higher risk of getting type 2 diabetes if they:

a) Have a family history of diabetes.

b) Are Geriatric age group of 60-74 .(as the age increases gradually disease get progressed)

c) Are obese /overweight. 
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Type-2 diabetes is a rapidly developing metabolic disease that affects millions of people 

worldwide and is characterized by elevated fasting plasma glucose levels, insulin resistance, 

unusually elevated hepatic glucose production, and reduced levels of glucose-stimulated insulin 

secretion.

Insulin resistance and impaired insulin secretion are the main patho-physiological defects

responsible for thedevelopment of hyperglycemia in type 2 diabetes. (12, 13) With the continuous 

-cell function is the crucial defect.So the 

potential benefits of prompt, aggressive intervention with insulin treatment t -cell 

dysfunction and insulin resistance must be considered. 

Moreover, long-term lack of glycemic control increases the risk of micro- and 

macrovascular complications, such as coronary artery disease, stroke, hypertension, nephropathy, 

peripheral vascular disease, neuropathy and retinopathy which strongly affect the quality of life of 

affected patients.The overall goal in the management of diabetes mellitus is the prevention of 

complications and improvement in the individual’s quality of life. 

Therefore it is necessary,to undertake extensive research studies to improve and establish new and 

effective therapeutic regimens for management of diabetes mellitus. 
 
Current Treatment Strategies:-

Modern treatment strategies include:

a) Reducing Insulin Resistance, 

b) Supplementing The Insulin Deficiency With Exogenous Insulin, 

c) Enhancing Endogenous Insulin Secretion,

d) Reducing Hepatic Glucose Output,

e) Limiting Glucose Absorption,

f) Increasing Glucose Excretion, And 

g) Bariatric Surgery In Case Of Obesity Associated Type-2dm.
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The glycosylated haemoglobin (HbA1c) level, which provides an indication of the average 

glucose level is a recognised treatment target in diabetes however, it has been documented that 

HOMA-IR is a functional surrogate index of insulin resistance in diabetic and non-

diabeticsubjects and its logarithmic transformation makes it more accurate (14-16). 

A study of Katz.A, et.al,(17) suggests that the Quantitative Insulin sensitivity Check Index derived 

from logarithmic-transformed fasting plasma glucose (FPG) and insulin levels is an excellent 

index of insulin resistance in comparison with hyper euglycemic clamp IR (clamp-IR). 

Bilal BA, et.al(18-19), study concluded that,routine c-peptide testing in patients with poorglycaemic 

control were necessary to decide treatment modalities; The insulin reserve decreases with the 

duration of diabetes as seen by the decrease in the levels of fasting c-peptide levels. This indicates 

In the current situation research over prevention and management of type-2 diabetes should 

progress in search of new strategy and modern techniques and rational prescribing in a cost 

effective to achieve the final goal of improving the quality of life. 

Hence the present study has been undertaken to study the effects of a new drug Teneligliptin and 

other standard drugs Glimepiride and Metformin combination in different therapeutic doses and 

their advantages in decreasing the insulin resistance which in-turn establishes the empirical use of 

the combination therapy of above drugs in management of type 2-DM and also to report any other 

adverse effects associated or any other co-morbidities that may occur with the combination in 

type-2 DM. 
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