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Abstract

During past several years, a novel class of antihyperglycemic agents, dipeptidyl peptidase-4 (DPP-4) inhibitors,

has become one of the most important options in the management of type 2 diabetes. These agents have

unique insulinotropic actions as well as other advantages such as lower hypoglycemia and a weight-neutral
effect compared to traditional insulin secretagogues. To date, 6 different DPP-4 inhibitors have been
introduced: sitagliptin, vildagliptin, saxagliptin, linagliptin, alogliptin and gemiglitin. This review provides a
summary of the clinical data for each DPP-4 inhibitor, and discusses the similarities and differences between

them. (J Korean Diabetes 2013;14:111-119)
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GLP-19] &% & . °]59 IC50
(EAE 50% AAT ¢ )= oFAmet
OFFHA o] atol7k QLo B ofF YE nanomoled]
AUA] kol DPP—4¢] tigt =2 X3}gat 7F3t
AR 2--& B olETHTable 1),

T2 SHA Hoks o Z17+¢] DPP—4 ¢
AR Agoldt BG5S HolAut, A4S SHofA=
A F 7R AlEE Y= 4 Ut Sitagliptin, lina—
gliptin, alogliptin, gemigliptine DPP—42] Zu}je] <z}
B]ZS8 ZA3sl(non—covalent bonds)S &AsIAE,
vildagliptin®} saxagliptine ¥FF+4¢S 53
aAa-AAA EFAE FAsto] A el mETH
AAEl= ditE Hojzot, o]t 5442 vildagliptind}
saxaglpitin®] &2 Wl7|o|w E5tslal e 283 4~
9= olf7t Hrt,

DPP familyol+= DPP—4¥4l oy} LA o0 &
SAFsE DPP-2, DPP—8, DPP-9, “12]al FAP (fibro—
blast activation protein) %°] Zg& o] Qlo[7],
o RS HAaslslr| el DPP—4o] tigh A4
AAsgo] atEt, e DPP—4 AAAL =2
DPP—4 AeiAS 71x]aL Q)oy, vildagliptin, saxa—
gliptin®] H|3}| alogliptin, linagliptin, gemigliptin,
sitagliptin®] Bt} w2 A4S HoEqrt, st
olefgl AeAo] zpol7l ojmet A zo]E e}
U=A = o 7kA] EErgsiet

G4 DPP-4 &5 AA1e SHA = A58 &35S
AREEEE o s SHAIZE T0% oY =2 dAIEE
Hojg9om, GLP-1 @% ¥ E3L 1 5ufo A 3|
7HA 71tk ohet vildagliptin®] 79 X124 8%
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IC50 DPP-4
Drug (ref.) Structure (nmol/L)  selectivitya
Sitagliptin [8] Piperazine 18 > 2600
Vildagliptin [9,10]  Cyanopyrrolidine 35 100
Saxagliptin [11]  Cyanopyrrolidine 05 100
Linagliptin [12,13]  Xanthine-based 1 > 10000
Alogliptin [14,15]  Pyrimidine 7 > 14000
Gemigliptin [16]°  Pyrimidopiperidine 63 > 3400

f= AL

-2 DPP-4 gAAeH= g2, saxagliptin®] %3¢
A} 07 71O] cytochrome P450(CYP) 3A4/3A5%
Foll hARE| 5 oFA|] 71 Af S ARGl FoaljoF ghi{17],
E3] 7483 CYP3A4 JAAQ ketoconazole
I} Zro] Fofgt - 85FF 2.5 mg O & Agtsfiof sk,
itraconazole, clarithromycin, atazanvir 52|
OFA|2e] A ARGl = F=2Bfjof g,

759 DPP—4 AAIAI7} 2 A4S Sl A1A
= v linagliptin®] 79 =3 A5 (6% YL))wt
AFE Fof AR fREB%)S BE5e E9
o E wiHE 18], whaeba Aol FRke] e
ot &5F 4o Fa gle S AU FHZ o)¢}
Ty gQAETE BuEQt) Sitaglipting 70%
oo AlxFo & ujAdE|al, vildagliptin, saxagliptin,
alogliptin 7} AL 8l AA=RZE A% 75
2} g2 z4o] FaslHTable 2). Gemigliptin®
- MR 2 7h A Sl AA R AelEE
7} A A o 2 wro} oFFelA dqtol|a] &5 Ao HQ
S A= Ugkoy Aol AL Yo g oF A
A= ob4] gl

tfF59 DPP-4 JAAE Hde= 3 o453
Aol 7gofe] Hrert ofEtiabel ARt Gk
FA Y= Ao® RSt Vildagliptin®] %
frollA AlsE @4 ol ] v f4ol A 100 mg
13] ARgol Ttaa =x]9) Au|et A5t Aol Q=
A0 &2 Uetyth oFEd dAtoies AE, FEkE,
%29 7+4gk sxlo| A vildagliptin 2 A=A S
A = 9 okEdhe Wiyl oy BAKeR
OJBHA] ATHI9], SHARE oAl B AlRtell et
N7t e H-(ALT/AST ) A4 Aetz]9] 2.54K)
vildagliptin®] AFE-S ANE A ¢t} 7S olg=
saxagliptin®| 7ol 52 7ol ghafol A ARG

=
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Table 1. Structure-activtiy relationship and pharmacodynamics of dipeptidyl peptidase (DPP]-4 inhibitors

Inhibition of plasma  Increase in active

DPP-4 activity (%) GLP-1 levels Half-life (hr)
>80 2-fold 8-14
>80 3-fold 2-3
=170 1.5 to 2-fold 2.5
=170 2 to 3-fold 113-131
>75 2 to 2-fold 12.4-21.4
NA 2 to0 3-fold 17-21
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Table 2. Dosage adjustments for kidney disease

Drug Usual dose (daily)

Sitagliptin 100 mg 100 mg
Vildagliptin 100 mg 100 mg
Saxagliptin 5mg 5mg

Linagliptin 5mg 5mg

Alogliptin 25mg 25mg
Gemigliptina 50 mg 50 mg

Ccr > 50 mL/min

DDP—-4 2 H|&|2e| Hlm

Al
(=]
0|

-

S
s}

= HEQH
)

:l:

1. Drug—naive X}
(monotherapy)2| &1

H24

0> |0
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Brlel Bz o] slolojgl= EAR o7 A E QT
Table 394 HE&Eo] =g o g °oF 0 5~1,0%2
GotEAlL ga HE Holxm glon o 2t
FEHA Aolz HolA etk RS dAtollAl
27) GelRAAT 048 BYYSEIT} 2 soz
Yelgth &A% 2] 22¥ sitagliptin?} vildagliptin
o] 7V BRE QA AR 27 713 ek,

Renal impairment

Ccr 30-50 mL/min Cer < 30 mL/min

50 mg 25mg
50 mg 50mg
2.5mg 2.5mg
5mg 5mg
12.5mg 6.25mg
50 mg 50 mg

Table 3. Efficacy of dipeptidyl peptidase [DPP)-4 inhibtors as an initial monotherapy in drug-naive type 2 diabetic patients

Baseline

Drug No. of patients Study duration HbA1c level
Sitagliptin 741 24wk 8.0%

1091 24wk 8.8%
Vildagliptin 354 24wk 8.6%

632 24wk 8.4%
Saxagliptin 401 24wk 7.9%
Linagliptin 503 24wk 8.0%
Alogliptin 329 26 wk 7.9%

Gemigliptin 180 24wk 8.2%

Reduction  Reference

Study group Control of HbA1c no.

Sita 100 mg Placebo -0.79% 20]

Sita 200 mg -0.94%

Sita 100 mg Placebo -0.83% [21]
Vilda 50 mg qd Placebo -0.5% [22]
Vilda 50 mg bid -0.7%

Vilda 100 mg qd -0.9%
Vilda 50 mg qd Placebo -0.5% (23]
Vilda 50 mg bid -0.5%
Vilda 100 mg qd -0.6%
Saxa 2.5 mg Placebo -0.52% (24]
Saxa b mg -0.55%

Saxa 10 mg -0.63%

Lina5mg Placebo -0.69% [25]2

Alo 12.5mg Placebo -0.58% [26]

Alo 25mg -0.61%
Gemi 50 mg Placeho -0.71% (27]
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2. 71& HEZ=01 ARZXI0| 7} HEieH(add on to
metformin)2| S2}

AA el HEEZER G5O Ar F
2HEA] g Aol 771 oFAl=A DPP—4 AAAIE
Aefste= A97F ok, o] oFAlofAl of2|3t A&
garejgo] web AR oA Ao 2AE0] Sl
o5 ZA¥}= Table 49} At HEXZ=ZW o] DPP-4
AAAE F7e AE AA= 0.5%004 BA=
1197119 F7F9 Fatd A g4 aakg =Rl
Vildagliptin®] Adj&deoz £ d4 714 ans
HojFar §lov thE ATtol vls 714 F3ld ATt
s29feRe Mol Tejelolof Bk,

3 2EQaM2o| Hlw S+

AEZQ AL Y g vl Aol st 2AE
74 DPP—4 AAA|= sitagliptin, vildagliptin,
linagliptin, saxagliptin®|¥, 5% AEZQ 4Ao| H|3F)
G534 &2 AT (non—inferiority)E U533t
(Table 5), TEZF s Aol HE QAo Hlste]
AdGT Az 7 Aot sHARE g SHolA
HAH, At 717ko] 1doflA 29 g3l&ole &4
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U A& (durability) & Y5stA= Zatleth. 7]l
isfire Hok F7129 A7ty 9 At 2o Eed
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4, DPP—4 2AX[X| 7t H|m =2

DPP—4 AAIA| 7tol] E7tstavt= vledt 2o=
BuEQleh HExzEy gEeor & 24E7] o=
80149 Gy 3AE thAFO & sitagliptin 100 mg¥}
saxagliptin 5 mge 1857 24 vjwdt Ao|A &=
oFA o] d7tetait= HskATH40], ook
sitagliptind} vildaglipting H|alo] WEREASE
AfoME & kAo dgtstant o] oul Q=
2ol gllth41], FH2el EA1E gemigliptin T3
sitagliptin®}2] ®Hlu @AE AYs}olaL, 42599
ofAloRRlE T o R gt 245:71e] AollA] F o 11
7ot al= vlsskgicH42].

gtH, 93t a = HsHAIRE continuous
glucose monitoring system< ©]-83}% =43t mean
amplitude of glycemic excursion (MAGE):= 2FA|
2toll Ajol7} ek BAEE ek B Aol w2
viltagliptin®] sitagliptin®tt MAGES #}%o &

Table 4. Efficacy of dipeptidyl peptidase (DPP)-4 inhibtors as add-on therapy to metformin in type 2 diabetic patients

Baseline Reduction  Reference
Drug No. of patients ~ Study duration ~ HbA"c level Study group Control of HbA1c no.
Sitagliptin 701 24wk 8.0% MET +Sita 100mg ~ MET + Placebo -0.65% [28]
273 18 wk 1.7% MET +Sita 100mg ~ MET + Placebo -0.51% [29]
Vildagliptin 544 24wk 8.4% MET +Vilda50 mg ~ MET + Placebo -0.7% [30]
MET + Vilda 100 mg -1.1%
370 24wk 8.5% MET +Vilda 100 mg ~ MET + Placebo -0.83% [31]
Saxagliptin 743 24wk 8.0% MET +Saxa2.5mg  MET + Placebo -0.73% [32]
MET + Saxa b mg -0.83%
MET + Saxa 10 mg -0.72%
Linagliptin 701 24wk 8.1% MET + Lina 5 mg MET + Placebo -0.64% [33]
Alogliptin 527 26 wk 7.9% MET+Alo 125mg  MET + Placebo -0.5% [34]
MET + Alo 25 mg -0.5%
Table 5. Comparison of dipeptidyl peptidase (DPP)-4 inhibitors with sulfonylureas in type 2 diabetic patients
No. of Study Baseline Reduction  Reference
Drug patients  duration  HbA1c level Study group Control of HbA1c no.
Sitagliptin 172 52 wk 7.5% Sita 100 mg + MET Glipizide 5 mg + MET -0.67%vs. -0.67%  [35]
Vildagliptin 2789 52 wk 7.3% MET +Vilda 100mg ~ MET + glimepiride (~6 mg) ~ -0.44%vs.-0.53%  [36]
1007 52 wk 8.5% MET +Vilda 100mg ~ MET + gliclazide (~320 mg) ~ -0.81%vs.-0.85%  [37]
Saxagliptin 858 52 wk 7.7% MET + Saxa 5 mg MET + glipizide (~20 mg) ~ -0.74%vs.-0.80%  [38]
Linagliptin 1552 96 wk 7.7% MET+Lina5mg  MET +glimepiride (~4 mg) ~ -0.16%vs.-0.36%  [39]
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SHAEE o] AE2 Sl A A WS HIol=
w2 670d A A o 2Rk 9o, AlEw
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Rosiglitazoneo] H&&A QF/de] EAIR AJollA|
EEH & AR SAlEE A9 A8 P89
= SRS 215 tids] Sa3 A 27do] =it
DPP-4 YAAAE Foli= A 5 4709 diqtk
AgH AF37F A8 Foltk. TECOS (sitagliptin),
SAVOR-TIMI 53 (saxagliptin), CAROLINA
(linagliptin), EXAMINE (alogliptin)¢] ZZA 0|t} H%&
A AFET w2 A2 d IAAES
Fog s, BE FAA F 49 g o] FAE0]
Ate] ZEEUT webA o] dAtEY Zib= ols
oFA] et Tt AFE w2 Z2AE AT
Aol 7|ehg 4= qiet,

2 e

Az EAE0] = 659 DPP-4 JAAI= 53t
2871-E 7HA AL Qlont, ke mEutd dnh
Zdetast, F2hg 9 oA, A8 53 5o &9
oA 2FH b2 Aole} TAE ZFAAL 9tk BRI
H EA%E AL ohE oA E T et AR
Wel7]= o™t} Sitaglipitno] 73 Q2= Q1AL whebA]
7P e A SAES 7T oy, w3k FEd
59 A digt EAAV I M B Ak
Apaloltt, Vildaglipting AJ3F 7Hgof] gxjojja] ARg-o]
AgtA ol st & ¥ H8o] EHglo] gloy Iy
atady o Holmel EHoA & o £ A
£ HoE flojgEo] S%itt. Saxagliptin® ¢
AA7A 543 AREFAE Mok Hol, a8a
Linaglitin> Ao} 7H ol Exfofla] G324 glo]
H| 1A QP AMHEE 4= Qlthe Ho] Ao 1eE
4= 9t} Gemigliptin 9-2|uetell A 7E FAlek=
Aol Y = 9l o opz]e AT A7F Hrhs T o]
Quch oA NEAQ FAEL] AR GRS 2]
A7 witol] A Ae] 9lo] o]5-& aesi A
S5 EAo g kAIE A= Zlo] da
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