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Ertugliflozin as sodium glucose co-transporter 2 inhibitor
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Abstract: The incidence rate of type 2 diabetes mellitus (T2DM) increased year by year in the worldwide has become a non

communicable disease that threatens human health and life. Ertugliflozin (Steglatro™) is an orally sodium glucose co-transporter 2

inhibitor developed by Merck and Pfizer Pharmaceuticals Ltd as a treatment for T2DM. In March 2018, the novel drug has recently

been approved by the US FDA as an adjunct to diet and exercises to improve glycaemic control in adults with T2DM as either

monotherapy or in combination with other hypoglycemic agents. The base information, pharmacology, clinical evaluation and safety

of empagliflozin were reviewed in this article.
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Fig.1 Structure of empagliflozin

X A B — R, BTN ER A RUE 250t RN 5
RES%,
1 EXES

BRAE B i R RE AT AR 4 e (1S,
25,38,4R,58)-5-[ 4-5-3-(4- AR HO FEHE ]-1-(F
F3E)-6,8- A2 “ IR [3.2.1]F KE-2,3,4- =%, 45
MWK 1. BN EAES R, 5%
T AR R , M T KB, Bk FEE T oGE
1 2R 0H FR 975 ol A £ 3 11 I 42 o), 0 L A i 1A
TR B G B A B A R ) B ) R A .
ZAIARE T 1 BURE R BB R R 5 AR A
Frile BTTRIBN ) A PR, 43 A 1R B
%5 mgFl 15 mg. HEFEFERR1KS mg, E£F R
Il FH 5 4 15 B8 S5 350 0T s KT BEAUA h af pE B
X FL 2 1 BB A, SRR AT DAXE N #) 15 mg. B IhEE
A4 BB N R R, JF HLAETT A6 ¥R 9T B0 JE B e #
VAL E IhRE . A F /N ERUET % (eGFR) <30 (mL-
1.73 m*)/min, A~ G2 ik FH 35 4% 41 1% ; e GFR=60 (mL -
1.73 m*)/min JG 7 4 % 7] & ; eGFR #F 2L 1£ 30~
60 (mL-1.73 m®)/min, AN E W AF P,

2 HEBE5HHE

PR A& 1 & SGLT-2 #l il 71, i i 0l SGLT-2,
I/ ' ok R T W (Y P VR AT R I R T R 11 R
B, T 38 0 PR v 6 260 0 (0 HEHE . A — TRBE B | 2
JR 7St R P e 24 55 R ) O U R A B R BT AT R, 42
o1l fidt Je 76 SR A B Ok 1 IR A% 51049 100 mg, AN 2 %0
JUE B A B P A AT AT 2 T S 7 v B2 B k) HE 2
3 HE K QT A 11,

g JE 52 30 F0 2 BUWE R 3 18 3 10 24 30 2 R i
AREMEKZT . BH 1K 10,25 mg,
FaRSIN A R I 2GR FE (C,, ) 73 il 81.3.268 ng/L; IfiL
25 FE -k E) oh 28R i AR CAUC) 4 N
398 1193 nmol-h™'-L™, Mk 4~6 d 5L B Fa .

e A 55 1k 26 RS B YR IR 25 mg “C-1R4& 511, T
SP I 2 W AE ¢ W B AR K (E (40.9%) BY
JR(50.2%) 9 33.8% il & I AR R 25 fE FE(E
1.5% 7l & IR AL IR A FE PR o BAE R A AR
WS 2 WERE IR AL , 2 /S WE W R AU = 4 o R A7)
I 12.2% 1 24.1%.0 K5 [l WA (4D TS5 PR A o e AR
AR AN TR 24, T B R R TS 1 A TR 4 2 R AR A A
JRIE A . BB ELRXEARNESEAEERN
93.6%" . N 1 i R v AV W 11 R B A A 3
) AUC I C,, AR, 2348 5115 5 75 4 5113 T
B HOOUIT R AR, & 1 AUC I C,, A2 52m . 42
K% B 1 A A 22 52 eV At 21 VT B ORI 24 B0
S MR R B 5 R AR SE RUIRET , L AUC # C,,
I3 39% F1 15%7 . IR F11% 5 8 5 2 e vk
24 CUrTRs 9k JIR ) B30 168 & 28 106 FH IR, 2 38 0L T 9% 1) &
W o 5 B 1R B AR oy WA 2 BRI FR K I, B
Aol FH AR ) 2 00 R B R I 20 WA 2 B B 3%, DA PRI
R 5 A i B ) AU
3 ARERM

kg H 14 22 5| kS i B A AR, IR S T Re
TR R ARG I 5 0 2 B ) R AN 4 B 3 A IR 7E iR
FARI R 25000 e o MR 2 2 00, BL PP Al 25 AR 46 R
AL FEMBAA IE 3897 5, A W I SR I (e R
FVERAE , B 38 011 PR s 0 TR B o 247 B 3 L
FEWS Dhfie sz 0 88 IR I, 23 35 05 Tl e S 45 1) R
B o o0 Ik i i 2 00 M U T R L YA T R S B
WG ThRe VP

PR B 15 2 8 0 A B 2% TR R 1 AR, 1
PEBLE R VE AR A R R e B H A S
b BB AR T AR R, RIS AR TR A
5 A HG 0 PRI R 1 RV 97 B A M AR TR

CL7E IR PR S22 b & I SGLT-2 3101 61 571 g 51 2
i TR R B, A% B T R AR PR B R A T
i R 75 (K097 1) H IR 0.1%) , R A R v 7 R 2
SGLT-2 il 5 1 WA R SE, {H 2 A B8 v 5 m]
BE A2 B0 16, BT LA, 2 0 00 5% 5 60 N, o0 B2 ) 452 24
I FH J % 25 R A B K BT 0

LA A 2K B B 24 BTl e R I A R 3
PEALRR 3T CRAE F134) 2 k8 R 1040 [ &
PR 17405 GE & B 1 IR A& 145 5 BRI e B 5] ke B
PR, 7R 3 HHIG PRIRES 22 0.2%(1 716 32k &
I3 2 0.5% (1 693 323X H I 8 41D 1) 8 35
i 324 510 3 5 BLAR G4 P R AU . BT DATE
AT XU N B R 968 48 20 10 2o el B R 6 A AR



Drug Evaluation Research 5541%&5% 1055 20185108

+ 1931 -

O ROEEAE Y,

PR H 4 0] e A AR AR B T B 1 I I R T
5 I AE My HOE WA R R B CR A%
R I 2% ) 0, 475 AR 5 A% TR R G L PRAE B SR L S
L3 72N (1111 N (1 [ =l < [ =IN35
I RS,

4 lmKiRE
4.1 2HIERIRIE

FEINEE R BN B LB [ L 28 7 B AN S R S A [ 5K
TFJE [ — 1548 5 A NCT01059825 1 2 1 PR 56
DA A BSOSO 42 s I 9% AN 4 (1) T2DM 56 35 4
FOR R, 328 Bl B EBENL Iy 6 20, 12 i LA R 11k
43 ) E AR A% 51 1% 1 mg (n=54) .5 mg(n=55) .10
mg(n=55) 125 mg(n=55) LL K i % 5117T 100 mg(n=
SO A (n=54) . 5B H L, B4 515
AE % AR OB L I 2T 2 (1 (HbAle) 7K °F 0.45%~
0.72% (P<<0.002) , PG iE 2 55 751 & K /INAH 9% 5 17 P8
¥ B 9T SE 56 4 g B AR HbAle /K 7 0.76% (P<
0.001)7,

FEERE VB R P W | [ 59 L 26 /R 48 A0 2% ]
SAEKEH X IR S IR 2 8
55 (NCT01096667) L3 1 15 4% 41 4 6] )& UL vb 31 (1)
B i 235 S, 36 194 6145 w5 I 1) T2DM &8 35 i 52 3
X5 TE 4 NER D IRIZER S 1.5.25 mg, JB )L
I 12,5 mg KA. 52 REAIAML, R 7
H A R TR 53 3 R B T 2.97(P=0.034) . 4.00(P=
0.010).3.69(P=0.012)mmHg(1 mmHg=0.133 kPa),
J& PP A i B T 3.2 mmHg. AEE
IR 1 Y 2T P R R B i ) 7K~ 6 B S AR A2
4.2 3HIEKRIRIE

TE3E B nE KL DL g EOR] S5 4 A R AR
A E 7 AN B R AT R 26 B BENL S £
HHC B 22 BRI BRI PR 3 14056 (NCT01958671)
BT IR BRI 2 A R R AU R A A 1
5 mg 5% 15 mg L AL X T2DM & $2 (3 A7 R4 i k4
IR B . 5 2B (n=153) tL i, 4%
HI| ¥ 2 A F) R HbAle 22 9 R B T 0.79% (n=
155, P<<0.001) f1 0.96% (n=151, P<<0.001) . IfiL 4
JKF R BT 1.92.2.44 mmol/L (P<<0.001) , 14 i &
SR T 1.76.2.16 kg(P<0.001) ; {H IR 4% 51) 14+ 4
(RIS 4 e A B S BRI

TE 124 B R CELFE L AR L | JH6 3
Ry AN ES I Rl 7 IS E AN D AN
SRV BRI B RIZE 2O TR R I BEAL 2 O RIXUE

IR PR 3 39 52 36 (NCT02036515) , 3L 40 N 464 4 i
FH = W OOU AN 16 A% 20 9T {0 i B 42 o) 25 SR AN 1
T2DM &, B A T3t — 20 % G235 4% 5115 1) &L
PERZ2 2, B TTHbA L A EEN64.3 mmol/mol,
eGFR=87.9 (mL - 1.73 m*)/min, #% B HL 43 & 3 4., 73
) R P 22 4% 31 5 mg 15 mg M2 2 ). 5 26
il HbA 1e (7K, & IR K6 5115 2 ¥ HbAlc 43 73]
TRET 11.7%(P<0.001) .12.9%(P<<0.001) . %
JELFA) AHAH EL , 4% 51 34 2EL 1 I 7 5 R O 2 e
G S S N e Y | PE RS Dt U F - e S
PR AR B AR B R R R AR R (3.7% ~14.1%),

78 35 1 JE AT 0 E 0 RE AL IR PR 3 3 3K
I (NCT02033889) , 3 621 41 Al FH — HH XA 7 4%
FITTAF IR 428 1) 25 AN A 1) T2DM 2 35 4 Bl B 1
)57 U BRI L5 mg 3R 4& B 1 A AN 15 mg 5245 5
el . 7EEE 26 JH DL B2 HbA le A4 KF,
KL ¥ A LR HbALe 2 B R FE T 0.7% Al
0.9% ($4 P<<0.001) ; 5 22 JE{ S 2 AH LU, 4% 51 4 40 1)
I Hs A J57 B R L o R A B K R . HZ
VAk B 1 20 A T 2 B IR R A R e TR RN A
3N B 55 A B s B B R G AR E 3 i DN 0.9%
5.5% 1 6.3%, & M2 & 75 5l N 0% 3.1% H
3.2% 0,
5 £5iE

BT R R B A AE T IR~ B 5 1845, t
TE T B AR = 0008 A 5% 1) 300 800% AU o 7 A R R
IR ) [) B 3 i 6 o A1 I R A2 11 245 o i IR b 5
MG o Y R 24 R B 1) i R e B A 4
YNEIE O E e S R RN == i (316 N SN
oo SR, KA 1 2 4 1 i) R R 2R
3 B C &G RAE 228 2 51 KB E R 2 A1 R
RGURGLSE I R L, Fir DA PR 2= AR 4 FH I 22 78
I REIX BRI A R AN ER, E A B E A
22 S AR VAL XS 53R 88, A REE B E R R
LR YT UK . RS B 15w Bk SR R R R T 5T
UEARE , 3 — PR AR A A e e e R
IR M

AN, SE SRR E A K&
WA RS SN B R RE B T R
B PEREZ . O 2P SGLT-2 #7135 24 b
7, A& 51 ] 5 H A B 24 65 T Rt 52 7 1
7 78 43 ) FH AN [ [ 1 W% 245 16 A LI, AT fe s B
SE AT 280, 9 LR ARAS RO il ke b
] Glyxambi , H B B 21 15 AR A% 5107 T R, T 2



+ 1932 -

Drug Evaluation Research 5541%&5 1057 20185108

TS PR AR B R BRITH . 12T A B
AR FUTT SRR T AT 2 AR R, JC LR B
b AP JEURS B 19 BRI A% B VT BE A R B AR R
HbATc Ko A% 51 19 5 o Ath 1 1 0 245 4 Al 11 2
J7 R AR w7 R PR R Y A Ay

EEPES

(1]

(3]

(6]

[7]

[8]

Ogurtsova K, da Rocha Fernandes J D, Huang Y, et al.
IDF diabetes atlas: global estimates for the prevalence of
diabetes for 2015 and 2040 [J]. Diabetes Res Clin Pract,
2017, 128: 40-50.

EEE, Wy, O, 55 2 RO R RS AR AT
Fuak g [J]. BT s 57, 2016, 28(1): 37-39.

FDA. FDA approves
diabetes mellitus [EB/OL]. (2018-01-28) [2018-04-10].
www. accessdata. fda. gov / drugsatfda docs/label /2018 /
209805s0011bl.pdf.

Sahasrabudhe V, Saur D, Matschke K, et al. A phase 1,

randomized, placebo - and active-controlled crossover

Ertugliflozin treating type 2

study to determine the effect of single-dose ertugliflozin
on QTc interval in healthy volunteers [J]. Clin Pharmacol
Drug Dev, 2018, 28(4). DOI: 10.1002/cpdd.421.

Miao Z, Nucci G, Amin N, et al. Pharmacokinetics,
metabolism, and excretion of the antidiabetic agent
ertugliflozin (PF-04971729) in healthy male subjects [J].
Drug Metab Dispos, 2013, 41(2): 445-456.

Kalgutkar A S, Tugnait M, Zhu T, et al. Preclinical
species and human disposition of PF-04971729, a
selective inhibitor of the sodium-dependent glucose
cotransporter 2 and clinical candidate for the treatment of
type 2 diabetes mellitus [J]. Drug Metab Dispos, 2011, 39
(9): 1609-1619.

Sahasrabudhe V, Fediuk D J, Matschke K, et al. Effect of
food on the pharmacokinetics of ertugliflozin and its
fixed dose combinations: ertugliflozin / sitagliptin and
ertugliflozin/ metformin [J]. Clin Pharmacol Ther, 2017,
101(Suppl1): S86-S87.

Sahasrabudhe V, Kumar V, Matschke K, et al. Lack of a
clinically interaction

meaningful  pharmacokinetic

between ertugliflozin and glimepiride or simvastatin in

[10]

[11]

[12]

[13]

[14]

[15]

[16]

healthy subjects [J].
(Suppl 1): S46-S47.
Kumar V, Sahasrabudhe V, Liang Y, et al. Effect of
rifampin on the pharmacokinetics of ertugliflozin in
healthy subjects [J]. Clin Pharmacol Ther, 2016, 99
(Suppl 1): S47.

LALAR, FROLET, SR, & B-Hi A L iz R A 2
(SGLT?2) it 71 1 AR & B2 8L A & S [0].
BRI 44 &, 2016, 24(10): 865-869.

Amin N B, Wang X, Jain S M, et al. Dose-ranging

Clin Pharmacol Ther, 2016, 99

efficacy and safety study of ertugliflozin, a sodium-
glucose co-transporter 2 inhibitor, in patients with type 2
diabetes on a background of metformin [J]. Diabetes
Obes Metab, 2015, 17(6): 591-598.

Amin N B, Wang X, Mitchell J R, et al. Blood pressure-
lowering effect of the sodium glucose co-transporter-2
inhibitor ertugliflozin, assessed via ambulatory blood
pressure monitoring in patients with type 2 diabetes and
hypertension [J]. Diabetes Obes Metab, 2015, 17(8):
805-808.

Terra S G, Focht K, Davies M, et al. Phase 111, efficacy
and safety study of ertugliflozin monotherapy in people
with type 2 diabetes mellitus inadequately controlled with
diet and exercise alone [J]. Diabetes Obes Metab, 2017,
19(5): 721-728.

Dagogo-Jack S, Liu J, Eldor R, et al. Efficacy and safety
of the addition of ertugliflozin in patients with type 2
diabetes mellitus inadequately controlled with metformin
and sitagliptin: The VERTIS SITA2 placebo-controlled
randomized study [J]. Diabetes Obes Metab, 2018, 20(3):
530-540.

Rosenstock J, Frias J, Pall D, et al. Effect of ertugliflozin
on glucose control, body weight, blood pressure and bone
type 2 diabetes
controlled on metformin monotherapy (VERTIS MET)
[J]. Diabetes Obes Metab, 2018, 20(3): 520-529.

Kim E S, Deeks E D. Empagliflozin / Linagliptin: A
review in type 2 diabetes [J]. Drugs, 2015, 75(13): 1547-
1557.

density in mellitus  inadequately



