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Abstract

Objective: Type 2 diabetes mellitus(T2DM) is a progressive disease, pharmacotherapy with a single agent does not
generally provide durable glycaemic control over the long time. In this study two dipeptidyl peptidase-4 inhibitors
vildagliptin and linagliptin was used for comparative study as add on therapy in type 2 diabetes mellitus patients
inadequately controlled with dual combination metformin and glimepiride.

Material And Methods: The study was a prospective, randomized, open label comparison. A total of 234 T2 DM patients
who failed to achieve glycaemic control with metformin and glimepiride were recruited to receive vildagliptin or linagliptin
as an additional drug. Patients were divided into two groups. One group received vildagliptin and second group received
linagliptin as an add on drug with metformin and glimepiride. Fasting and postprandial plasma glucose, glycosylated
hemoglobin (HbAXlc), lipid profile, liver function, renal function were monitored before and 24 weeks after treatment.
Results: Both the groups were well matched in terms of age, weight, clinical finding and laboratory values. At 24 weeks in
both groups, the reduction of blood sugar and glycated hemoglobin were significant and comparable. Effects of linagliptin
on renal function and hepatic function was found better than vildagliptin. Significant improvement was observed in low
density lipoprotein (LDL-C) levels in patients of linagliptin group.

Conclusion: Both vidagliptin and linagliptin significantly lower blood sugar but linagliptin is better than vildagliptin for
renal function, hepatic function and lipid profile
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I.  Introduction

Type 2 diabetes mellitus (T2DM) effects over 300 million people world wide [1]. The increasing prevalence of
diabetes has followed rapid economic growth, increase in life expectancy and life style [2]. Inadequate control of diabetic
blood sugar in diabetic patients lead to micro and macrovascular complication [3,4]. The management of diabetes aims at
improving glycaemic control to reduce the onset of complications [5]. Glycaemic control is typically measured as reduction
in glycosylated hemoglobin(HbAIc). It is 20 years since the idea of inhibiting dipeptidyl peptidase (DPP)-4 was proposed as
a potential new therapy for type 2 diabetes [6]. The rational behind using DPP4 inhibition to treat T2DM is that by inhibiting
degradation of the incretin hormone glucagon like  peptide-1, its beneficial effect on glucose homeostasis which include
both potentiation of glucose induced insulin and suppression of glucagon secretion [7,8]will be enhanced [9]. Dipeptidyl
peptidase was first described in 1966 [10] and by the early 1990s, much was known about its kinetic properties and substrate
specificity [11]. The DPP-4 inhibitors differ widely in their chemistry and pharmacokinetic properties. Some have longer
half -lives such as sitagliptin , linagliptin [12,13,14,15,16], others have much shorter half lives such as saxagliptin and
vildagliptin[17,18]. The different clearance mechanism and substrate specificity influence, to some extent the way in which
different DPP-4 inhibitors are used therapeutically[19,20,21,22,23,24]. The present article high lights the different effects of
two DPP-4 inhibitors vildagliptin and linagliptin.

1. Material And Methods

Study design- We undertook randomized open label comparative study of type-2 diabetic patients in
J.L.N.Medical college & Hospital, Bagalpur between March 2016 to April 2017. Total 234 patients were recruited for the
study. Patients were randomly divided into two groups. Group A comprising of 116 patients received vildagliptin (50mg)
and group B comprising of 118 patients received Linagliptin(5mg) once daily as add on drugs with metformin (500mg) and
glimepiride(2mg). Study procedure- Approval of protocol and study document was taken from institutional ethical
committee before study commencement. After taken written informed consent patients were screened for selection criteria
Inclusion criteria-
1.Males and females between age group 40-70 years
2.Ptients of type-2 diabetes mellitus
3.Ptients having FBG> 126mg/dl and PPBG>200mg/dl and HbAlc between 7-10%. Exclusion criteria-
1.Males and females patients age <40 and > 70 years
2.Patients of Type-
1 diabetes mellitus
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3.Pregnant and lactating women
4.Patients of acute emergencies like diabetic ketoacidosis, renal failure, liver failure, microvascular complication with
history of surgery.

After meeting the inclusion criteria patients were randomized into two groups on the basis of add on drugs to be
given . To group A vildagliptin(50mg), metformin (500mg) and glimepiride(2mg) and to group B linagliptin(5mg) ,
metformin(500mg) and glimepiride (2mg) was given for six months.On the start of the day , day 0, after taking history of the
patients and doing clinical examination , routine investigations was sent. The base line FBG, PPBG, HbAlc, lipid profile,
eGFR, serum creatinin, SGOT/SGPT were obtained. Patients were followed 15 days regularly. FBG and PPBG were
recorded on 15 days interval while HbAlc , lipid profile , SGOT/SGPT , eGFR and serum creatinine level were recorded at
the end of study. Statistical Analysis- Values are expressed as the mean+ SD. The difference of base line and change in
sugar other values between groups were compared using an unpaired t test. The difference between the values before and
after the treatment within the same groups were tested using a paired t test. P value < 0.05 considered significant.

I11. Results
Table-1 summarizes the base line characteristics of the patients enrolled for this study. There were no significant differences
in the background factors between the groups.

[ Variables [ Vildagliptin{n=116) [ Linagliptin{118] |
Age 514:138 50.8:149
Gender £6.5(M) B5.4(M)

33.5(F) 34.6(F)

BMR{kg/an2) 26.49+6.44 26.82+4 80
FBGimg/dl) 148 6+416 14724324
PPG(mg/dl) 226.4:104 228.4£10.2
LDL-Cimg/dl) 130.5¢26.6 150.2+34.2
HDL-Gimg/dl) 5662108 56.8215.1
eGFR(mI/min/1.73m?) 101.4+24 6 102¢34.2
Creatiningjmg/d) 0.58+0.2 0.62+0.2
ASTIU/G 35.2£14.2 30.6£18.6
ALT{IU/L) 4658295 4182354

Values are expressed as Mean:S[D{except for gender)

Table-2 Effects of Vildagliptin and Linagliptin after 24 weeks of treatment as add-on drugs

Variables Vildagliptin group Linagliptin group
FBG(mg/dl) 132.4+20.4 128.4+22.2
PPG(mg/dl) 162.4+10.6 160.6+8.2
HbALc(%) 6.44+1.19 6.84+1.66
LDL-C(mg/dl) 124+24.4 100.4+20.6
HDL-C(mg/dl) 57+12.2 59.2+12.4
eGFR(mI/min/1.73m?) 97+26.8 103+23.6
Creatinine(mg/dl) 0.62+0.4 0.60+0.3
AST(IU/L) 34.5+11.8 25.4+8.8
ALT(IU/L) 45.4+20.4 38.2+25.4

At 24 weeks reduction in blood sugar and HbAlc were significant and comparable in both groups [Table-2 and
Figure-1,2]. Renal function was evaluated on the basis of eGFR(mI/min/1.7m2).At 24 weeks eGFR and creatinine were
found better in Linagliptin group.[Table-2 and Figure-3). Liver function was evaluated on the basis of aspartate
transaminase(AST) and alanine aminotransferase level(ALT).Better improvement were observed in AST and ALT levels in
linagliptin group{Table-2]. Lipid profile was evaluated on basis of high density lipoprotein- cholesterol(HDL-C) and low
density lipoprotein cholesterol level(LDL-C) which is also better in linagliptin group[Table-2]. Significant improvement
were observed in low density lipoprotein cholesterol(LDL-C) level in patients in the linagliptin group[Table-2 and Figure-4].
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IV. Discussion

The inability of monotherapy to maintain good glycaemic control in type-2 diabetes mellitus as a result of
progressive deterioration of B-cell function provide the rational for the early use of combination therapy with different
classes of drugs . At 24 weeks DPP-4 inhibitors showed excellent effect on the glycaemic control as an add on therapy in
treating T.DM. Our results are in accordance with previous reports[25,26].Several previous reports demonstrated that DPP-4
inhibitors are efficacious in decreasing HbAlc and enabled patients to reach glycaemic control targets both as monotherapy
and combination therapy[27,28].
The DPP-4 inhibitors also differ in their elimination pathways, which can influence their clinical usage.Linagliptin and
sitagliptin are not appreciably metabolized, and are eliminated predominantly unchanged. Vildagliptin undergo cytochrome
P450(cyp)-independent hydrolysis. Recent data indicate that DPP-4 itself account for 60% of vildagliptin[29,30,31]. The
kidneys are important in the final elimination of most of the inhibitors. Compounds such as sitagliptin rely almost
exclusively on the kidney for the clearance of the active inhibitor molecules, whereas metabolism is involved for several of
other compounds, both parents and metabolite are still predominantly cleared renally. In contrast, the main elimination route
for linagliptin is biliary excretion; at its therapeutic dose, linagliptin is mostly protein bound, which minimizes its renal
clearance [32,33].The different clearance mechanism influence , to some extent, the way in which different DPP-4 inhibitors
are used therapeutically. All can be used in subjects with renal impairment, but declining renal function will increase
exposure to those drugs which are eliminated primarily by the kidney, thus to maintain plasma inhibitor concentration at
similar levels to those in subjects with normal renal function require larger dose reduction for alogliptin and sitagliptin than
for inhibitors such as saxagliptin and vildagliptin, whose clearance also involve metabolism. For linagliptin, whose clearance
is largely independent of the kidney, exposure is unaffected by change in renal function.

V. Conclusion
Both vildagliptin and linagliptin significantly lower blood sugar , their effects on glycaemic control were
comparable. Linagliptin is better than vildagliptin for renal function, hepatic function and lipid profile. Significant
improvement were observed in low density lipoprotein cholesterol(LDL-C) levels in patients in the linagliptin group.

References

[1]. World Health Organization

[2]. Yang W,Lu J, Weng J et al. Prevalence of diabetes among men and women in china .N Engl J Med. 2010; 362:1090-1101.

[3]. Hayward RA, Reaven PD, Bahn GD et al. Follow up of glycaemic control and cardiovascular outcomes in type-2 diabetes N Engl J
Med. 2015;372(23):2197-2206

[4]. Leslie RD. United Kingdom prospective diabetes study 1999;15(1):65-71

[5]. Feinkohl 1, Keller M, Robertson CM et al. Cardiovascular risk factors and cognitive decline in older patients with type-2 diabetes.
2015;58: 1637-1645.

[6]. Deacon CF, Nauk MA, Toft-Nelson et al. Both subcutaneous and intravasculy administered glucagon like peptide-1 are rapidly
degraded from the NH2-terminusin type-2 diabetic patients and in healthy subjects. Diabetes 1995;44:1126-1131.

[7]. Deacon CF. Therapeutic stratagies based on glucagon like peptide. Diabetes 2004;53:2181-2189.

[8]. Deacon CF, Holst JJ, Pharmacology of GLP1 based therapies. Review of endocrinology 2008;17-22

[9]. Holst JJ, Deacon CF. Inhibition of activity of dipeptidyl peptidase-4 as a treatment for diabetes. Diabetes 1998; 47:1663-1670

[10]. Hopsu-Havu VK, Glenner GG. A new dipeptide naphthylamidase hydrolyzing glycyl-prolyl-beta-napthyladamide. Histochemie
1966;7:197-201

[11].  Mentlein R, Dipeptidyl-peptidase-4 —(CD 26)- role in the inactivation of regulatory peptide Regul Pept 1999;85:9-24

[12]. Deacon CF. Dipeptidyl-peptidase -4 inhibitor in the treatment of type-2 diabetes: A comparative review. Diabetes Obes Metab
2011;13:7-18

[13].  Mc Cormack PL, Evogliptin: first global approval drugs 2045-2015;75:2045-2049

DOI: 10.9790/0853-1609082731 www.iosrjournals.org 30 | Page



Comparison Between Effect of Vildagliptin And Linagliptin on Glycaemic Control...

[14].
[15].

[16].
[17].

[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].
[32].

[33].

Kin N, Patric L, Mair S et al Absorption, metabolism and excretion of gemigliptin, a novel dipeptidyl peptidase-4 inhibitor, in
human Xenobiotica 2014;44:522-530

Nakamaru Y, Hayashi Y, Kegawa R et al. Metabolism and disposition of the dipeptidyl peptidase-4 inhibitor, tenegliptin in humans.
Xenobiotica 2014;44:242-253

Mckeage K. Trelagliptin: first global approval drug 2015;75:1161-1164

Ahren B, Schweizer A, Dejager S et al. Mechanism of action of the dipeptidyl- peptidase-4 inhibitor vildagliptin in human Diabetes
Obes Metab 2011; 13: 775-783

Tatosian DA, Guo Y, Schaeffer A et al Dipeptidyl peptidase-4 inhibition in patient with type-2 diabetes treated with sitagliptin,
saxagliptin or vildagliptin Diabetes Ther 2013;4:431-442

Nabeno M, Akahoshi F,Kishida H et al. A comparative study of the binding modes of recently launched dipeptidyl peptidase-4
inhibitors in the active site. Biochem Biophys Res Cummun 2013;434: 191-196

Davis TM. Dipeptidyl peptidase-4 inhibitors : pharmacokinetics, efficacy, tolerability and safety in renal impairement. Diabetes
Obes Metab 2014;16:891-899

Boulton DW, Lil, Frevert EU et al Influence of renal or hepatic impairment on the pharmacokinetic of saxagliptin Clin
Pharmacokinet 2011;50:253-265

Graefe-Mody U, Rose P, Retlich S et al . Pharmacokinetics of linagliptin in subjects with hepatic impairment. Br J Clin Pharmacol
2012;74:75-85

Llguero S-Saylan M, Foley JE, Schweizer A, et al. An assessment of adverse effects of vildagliptin versus comparators from large
pooled database of phasell and phaselll clinical trials. Diabetes Obes Metab 2010;12:495-509

Craddy P, Palin HJ, Johnson K. Comparative effectiveness of dipeptidyl peptidase-4 inhibitor in type-2 diabetes a systemic review
and mixed treatment comparison Diabetes Ther 2014;5:1-41

Kozloyski P, Foley J, Shao Q et al Vildagliptin insulin combination improve glycaemic control in Asians with type-2 diabetes.
World J Diabetes 2013;4:151-156

Katsuno T, Ikeda H. Add on therapy with the DPP-4 inhibitor sitagliptin improve glycaemic control in insulin treated Japanese
patients with type-2 diabetes mellitus. Endocr. J. 2013;60:733-742

Guedes EP, Hohl A, De Melo TG et al. Linagliptin: pharmacology, efficacy and safety in type-2 diabetes treatment. Diabetol Metab
Sndr 2013;5:25

Haak T, Meinick T, Jones R et al. Initial combination of linagliptin and metformin in patients with type-2 diabetes: efficacy and
safety in randomized, double blind study. Int J Clin Pract. 2013;67:1283-1293

Tran P, Yin H et al. Absorption, metabolism and excretion of vildagliptin , a novel dipeptidyl peptidase-4 inhibitor In humans. Drug
Metab Dlspos 2009;37:536-544.

He YL, Sadler BM, Sabo R et al. Oral bioavailability and population based pharmacokinetic modeling of a novel dipeptidyl
peptidase-4 inhibitor, vildagliptin, in healthy volunteers. Clin Pharmacokinet 2007;46:787-802

He H, Tran P, Yin H et al. Absorption, metabolism, and excretion of vildagliptin, a novel dipeptidyl peptidase-4 inhibitor in
humans. Drug Metab Dispos 2009;37:536-544

Blech S, Ludwig- Schwellinger E, Graffe-Mody EU et al. The metabolism and disposition of the oral dipeptidyl peptidase-4
inhibitor, linagliptin in humans. Drug Metab Dispos 2010;38:667-678

Heise T, Graefe- Mody EU, Ring A et al. Pharmacokinetics, pharmacodynamics and tolerability of multiple oral dose of linagliptin,
a dipeptidyl peptidase-4 inhibitor in male type-2 diabetes patients. Diabetes Obes Metab 2009;11:786-794

*Zaman.Z.A. "Comparison Between Effect of Vildagliptin And Linagliptin on Glycaemic
Control, Renal Function, Liver Function And Lipid Profile in Patients of T2DM Inadequately
Controlled With Combination of Metformin And Glimepiride.” IOSR Journal of Dental and
Medical Sciences (IOSR-JDMS) 16.9 (2017): 27-31

DOI: 10.9790/0853-1609082731 www.iosrjournals.org 31| Page



