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Research progress on type 2 diabetes drug dulaglutide
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[ Abstract ] Dulaglutide is a long-acting glucagon like peptide-1 (GLP-1) receptor agonist which can promote insulin secretion, protect
islet beta cells, inhibit glucagon secretion, inhibit gastric emptying and reduce appetite. It has been used for the treatment of type 2 diabetes and
obesity, but it does not apply to type 1 diabetes to be used as an alternative to insulin. By reviewing and analyzing recent literature research of
pharmacological mechanism, pharmacokinetics, pharmacodynamics, clinical study and adverse reactions of dulalutide, this paper introduces
dulaglutide and promote its rational use in the treatment of type 2 diabetes.

[ Key words ] dulaglutide; glucagon like peptide-1 receptor agonist; type 2 diabetes mellitus; research progress

2 BUBE PR AR (type 2 diabetes mellitus, T2DM )
P L= (1 2o | N E B BN (1A = S B
BLPEpSe Mo Bz KIE M i YT T, BRI
A ROFORE, BRI SR . X I
RExEvs . DUBORRAS . R LA RO FE P 42 R GE0N o
TN, ANECY I ER T o SRR R, g R
JUE R SSAEREAE T IEAER, ARG DG
FOR | A T2 & G, e R AR OC
BIT5Y), 0 IRELJKTE -4 (DPP-4 ) 414l 5] F1 ik
AR FERR -1 (GLP-1) 2R &k i,

[F=BHA] 2017-12-03

MEBAEYET, WBiE L ARORCRSR GLP-1, Il
ok S0 PSR e AR P e 2 2R 20, B s A 2R
3 ORI B HEZS R AR GLP-1 324k
BBl E A GLP-1 24K, HARIAITRCR

UG AR LA S HAAS R 5 & AR RYFF Ao GLP-1
R G L FEABRK (exenatide ) . L FEAR KK AL
il ] (exenatide ) . F|PGHAK (lixisenatide ) . Al
fr &K (liraglutide ) AP 26 & K (albiglutide )

KA GLP-1 Wy vl 25 F - H B RR I, 2014
4, EEE AR EEEHR (FDA) HEEFLRA

LEBEAN 1 Bavey, 4o, WAL, B rm: IRIKZ%:, Tel:18811333100; E-mail:shushufang@126. com
Ci@EE ] "W EE, o, FACZ0, BiES0 BFRJrm: B2 Tel: (010)85133631; E-mail:caogy 10@126. com

« 2D .



Dbt dF L 45« 2 TOBEPRIRIG Y7 25 WAL 3 6 IR i 0F 5 2 )

RO AR IO T T2DM iRYT Bl

1 {ERHE

i 5 B ALK -1 (GLP-1) 2—Fh ik &
GERET . A I A 5 2R A R A S v AR 2R A3
Wh R VAT AR A B DR PR B R . GLP-1 LA 4 b
WREHCRE Ty A ey B AR R R R, JF
VD R B oo 200 I 0 v R 2R DT R AR LA
T2DM ¥ “WRRERN" 5%, 85 GLP-1
WP T AR N, {0 GLP-1 {2 2 iR 5 2 4 i
DA % B M i A FH R 32 8, R GLP-1 J Hi 2k
Al LIAE N T2DM 3377 Y — > EH0

FERLEIRAE TS B 4, 34 ST 40
PRI R (cAMP ) |, B0 IR FR IR AL BEVE
20 B v A PR R R B A, R R A
S R EM AW, FR RIS B4
B 7= 7 A 11 1 2 715 1 6= sV £
B AMVER . FhrEIREAEH TS o 40,
03k g s IUBE 2 ORI S AN, AR BGE AR
TS S A, (Rt AERKMEN W, ERMED
A SR R L 2 A 43 . GLP-1 S REZE K 15 HE=s
B R], DA 35 %4 I A IR i 2%, BRI SR
I

2 B EMAHE

FhhiE kS A BRE 1 G (1gG) Fe b Bk
Wride, KGN, Sre T rEREAR, 298 rsnt
[ 4K , Y/ DPP-4 K, i I 3L sh i i e 35 55 |
I FLFH G 5% B A A ) 1) R, 9 AR IKBE N-
A () GLP-1 2L KB LA 3% 2 3 A\ e e BR 2R
1 G4 Fe (UE5E (1gG4 Fe) ¥ GLP-1 24 ot
Fl G 30 R Y AR i 1 N B R T R . GLP-1 2548
Y5 W IEYE GLP-1 [AlJE M & ik 90%, 5 DPP-4 45
B 1 IR T AR, AEVEAERY T 4 R A0 AN
4B 5E Fe ZWRIE B PUIAR Y 1gG4 Fo 4117 X 38t 7t
13T, X Se R 5 AR R AR AR 1 0T Y e e Sk
AT R AR A2 HIE I 118 XU

DPP-4 Pt 3 K 1% GLP-1, $ 3 GLP-1 2} %
W, A 2~3 min, AP0 E KR — Fh K%
GLP-1 254y, TEA@EERAE AF T2DM B,
HZG o F1F R AL . A K A 4 B i T
TEA A 5E 4, REES 1R, 2~4 5

AR, BT RSk (B4 48 h, I 3K Uk
JES-2 114 ngemL ™ A& KT SIEB0E (IEHE,
B, KR WMASGRBELEESIFER . K
TSRS K 0.75 B 1.5 mg, 24 %3 A= 9 Al
FHEEAR A3 90 65% F1 47%, 434 25843 51 2 19.2
F117.4 Lo Fhhr & i o 8 7 0o i A& 12 2
RH A W B IR . RIS R A S BR R A, 2
BOGEVEM R RS, 45 PR E R 0.75 80 1.5 mg )&,
PP AR BT bR I o 5 d ARIE
PRSI i R T A X R K C R AUC $Y
MR, eAh, XFFAFEDiRes i B, IR L
R &R C A1 AUC BTC 35454k, TOT5 8 24

Fillk e

3 KRR

T ARG 57 b 8 TR A 7 2550 79 ARl
—TURUE | R IR AT, AT R 0.1,
0.3. 1.3, 6F12mgoliZEH, 455, 1 mgk
RGN, R IEROR W O TR B S —
TXUE 22 B0 RS A g b, B 1 O R A
FEFrEAK 0.05, 0.3, 1, 3, 58 8 mg, 45%, 0.05,
1. 3. 518 mg 741 ] LA J5 i G 35 PR A1
1 mg &7 2 h &S UK T B R, Ui
7 & BR BT R0 4 25500 A ok P

TE—T71 167 4] T2DM & ( HbAlc 7.2% + 0.6%,
WE IR ORI E] 3.9 4F ) 25/ 12 JAIXUE |
FRE R X s R A R 28 fil ok — ORI T
BHIUGRTIT o S BIBENLA 4, 4h T 2R skt fr &
Bk (0.1, 0.5, 180 1.5 mg) o EEIRITL S Jh
LML 8 (HbAle) MZEfL, WA L5 YT
MM E e, 58BN, HbAle i TR BLF &
b, BR 0.1 mg 41, HALFIE HbAlc A9 & HE
B (P<0.001) , B WS 1125 I I oA i) e A1
SRR AR, B AR RS R P HbA1c<6.5%
(P<0.001) My NHm T2l U, X 1w
FEUEH A RIS AR 0.5, 188 1.5 mg (AEJE 1K) &
ARG

Ty —WUR I 52 FRACE IR, e TR
HZH BRI 807 5] T2DM £35 ( HbAlc 7.6%,
ORI 34F) |, BHELRTIZY, BENL4L, %
FAFIE K (1.5 8% 0.75 mg, R 1K) 8 = H X
A (1500~2 000 mged™") , A2 sk tE 45 B A

3

.23 .



Ifs

164 52 1)
2018 4F: 2 J]

IREGYIIAT T 2575

Clinical Medication Journal

Vol.16,No.02
Feb,2018

26 J& HbAlc 784k, 1697 26 JEIE, 3 G4l m g
HbAlc /DAL 1%, FHEJK 1.5 mg 5 0.75 mg
F 41H HbAle< 6% B B #H N5 2 T Z H XU
0 (P=0.02) , F:HiE K 1.5 mg 5% 0.75 mg 7] &
A5 XARA A, HbAlc<6.5% Ay #H A%
£ (P<0.001, P=0.011) ., 52 A}, e
K 1.5 mg 415 —H XKL tE, 5% HbAlc <6%
Il HbAlc<6.5% M H M NEHE 2 (B h
P<0.01) ", KXW, FHEHK 1.5 mg 41—
XK A HbA 1c 850 54,

B R 2 FEE R IR P T H - (assessment of week-
ly administration of dulaglutide, AWARD ) P£Af T
FEHLE KA RO N 22 . AWARD-1 HeA A7
K (0.75 mg #1 1.5 mg, & 1) . SLEHRRL (10
AR, HEH 2K ) MZEREH; AWARD-2 ffF 58 ft i1
EHRC0.75 mg M1 1.5 mg, B 1R ) FHK RS 2R,
AWARD-5 58 ftfi & Bk (0.75 mg 1 1.5 mg, %
F 1) L PEAENIT (100 mg, BEH 1K) RIZERE
FAIEL; AWARD-6 2 AEHi &Rk (1.5 mg, Ef 1K)
HFREK (1.8 mg, &H 1K) Xk, BEVEE
M 26 JEE 104 ARG . A 90 AR Y B BN,
J& HbAle A8k, 26 JEJ, Fhhi& k4l HbAlc f#
fRRR B v TRCZENRAR A, Hirh, AWARD-1 51
P&k 1.5 mg 41, 0.75 mg 20 HbA lc 43 51| F& 1%
1.5% 1 1.3%; SCIEASRRALFEAR 0.99% ., AWARD-5
Wrgeh, AhiE k1.5 mg 4. 0.75 mg 20 HbAlc
A3 AR 1.22% F11.01%, PEA5TT 40 T [ 0.6%:;
AWARD-2 #fF 53 H, #EHi& K 1.5 mg 41 HbAlc [t
HAEES = IR, 45 T R 1.08% F10.63%,
ERFIE K 0.75 mg 240 HbA 1c 5 H K I & X 4040
b, A BE TR (0.76% ) ; AWARD-5 #F5¢H,
ﬁ:h K 1.5 mg A5 FHFIER 1.8 mg, F1Y
BITZH N -0.06% (95%CI: —0.19%~0.07%;
P<0001)“””%

4 FIRERINZEHIA (anti-drug antibodies, ADA)
BRESS GLP-1 32 sl al 6B 5 | & S Sl 1 2%
KR, @i&%%ﬁﬁé%ﬁﬁiﬁ%%*ﬂfiﬁo PUIES
2545 KR GLP-1 28 SN, W] RE s A N K AR
Rh AR AL, IR TE ML AR, 4 T 2 i
PREFFZE AT S T3 Il PR 58 ( ANELHG AWARD -6 )
tr, dted Bl (1.6% ) & A B & Ikt 24 9t

&k (ADAs) , 34 6 ( 250.9%) duikhfti
SRR BT, 36 6] (25 0.9% ) FPTIE N KR
GLP-1 ik, k86 35 b g B g s iy U
TE AWARD -6, 3 4 {35 A FL & Ik ADAs( 1% ),
Horfr 2 G AR Rk PR, T BT R R
GLP-1 Hu ik "7, Kl #h Fi7 & ik ADAs % 2 R AKX,
DA K M S5 1 AR S, BRI AR ST R A TR A
TWEA BAE R Tk

5 F"RRR
51 HMEA R RA

LT HAh GLP-1 Z R #ah7H, HBHiEAR
JRN FcH UL, ALFE s, WK FIIE TS o 45 T 1.50
5 0.75 mg, 8%~29% B L, 4%~17% i}
BUMK I, 8%~17% HH BLAE VS U, ™ 5 2 B N 2 i
E R, 45252 R R B S g, 4 JE PG R
T2DM B H K ZH00 S Wi A BN kA TEEH IR
YIJE ) 2~3 d, FfiJE 2 R U 78 AWARD-1 fff
g, SRR, FHEIL 1.50, 0.75 mg
1) 8 MBS B F A R AT (47%. 30% vs
18%; P<0.001, P<0.05) "¥, AWARD-5 #f 57 1,
IRIT 26 G, SERAML, gk 1.5 mg
F10.75 mg (9 B IHIE A R & AR T (32%.,
23% vs 38%; P<0.001, P<0.05) , #H [R5 &5
TPEREIITTLH (41% . 37% vs 23%; ¥ P<0.001 )1,
5.2 JEHE K

R I AWARD-2 BF 57 ", #pie k4l 25 1 d
Ja R 302 d J5 &4 2 Bl i%%x 125107 d 5
KA IR R, 3 BB, 2 BB
FhrE K 1.5 mg, 1 FlEE @RS RK 0.75 mg.
PRI, I M T i 6 AR IE R AR, 2 AR IR AR
@Ltﬁﬁi’a‘“”o VE R, FDA KRR 5 51 A 1 K
B PEAG R A AR (REMS ) 1181,
5.3 ik fo 4

I it 47 ) % A R 5 Hofth GLP-1 52 M 38 3 5 A1
BL, A DAL S 5 R S A AR It b 2 2 DA ™ ARG Il A
KA U 5IETEIRBRAREL, AR AR A A
W& AR/ (10.4%. 15.9%, P=0.007) . Ffi€
JIK 1.50 F110.75 mg, AR MUME A& Az 3R 4 H R 1 5 =
/D (55.3%. 54.4%. 69.1%; P=0.001, P<0.001 )",
5 HOSUNTARS IOBE %) e A 280 Sl A 25 7 12.3%
11.1%. 12.7%; P>0.05) ",

- 24 .



Dbt dF L 45« 2 TOBEPRIRIG Y7 25 WAL 3 6 IR i 0F 5 2 )

5.4 HAt

TS B S NARAT A, OB R BAR . ALA
B IRBTLPERY R T e R EUT AR, AT e
YRR . TR RIRE B RLE BT 25 P X
W o AR RS, R L B S R R A
BATERLE IR YT b LB R IR 7

6 GLP-1 ZAHanFIE X AL E

Il R LA F %) GLP-1 SZ (KB sh 1A SCRRABAK
FHE BB E IRAE . 5ICTRIRARAR L, Flhr e
JRBCA SO AR . 32 i T A & k5 ) AR GLP-1
) TRV A i, oM A R e S FETR ARG B, AL
J7 RGP B AR, RIS IE I, IR E KT B 4
J A 8 T B4 T He GLP-1 SERA &, DR AT A Ain
N B AT RE B S E A Ak B A
] U R G R, AT O M ThEE . Ak,
HIFEYRR AL, R dr & BRI 4 F 45 # X DPP-4
Ao E T, R A, wT AR A 1
U, Al 7 E ELRE SR = B N . A iR
H A — AR I 5 2R T S 2B 4 25 R IR VR TT 2590
MRIEERER A, THIRA . KHER B ML
ShEEL, B LK, RZEERm,

7 5B

Zi b, KR KR T GLP-1 Z R sh 7, I
R #f 7% 7] B 4% ] 0.75 5 1.5 mg, HbAlc f] [# 1%
0.7%~1.5%, ZSHRIMAH (GLU ) P& 13~43 mgedL™,
BB AR RS 25 24 mT AR IR 2 A
A AR 30T Hofth GLP-1 Z AR sh 7, %4
PERALT IR R 25 rh ) HA 25 ) o 5l DL A R
SN F2 ST 1 B AN RN, Bl R 24 A A &
AR, S0 RS T AR MR 2 2B A8, AL
AT DU B R 1.3~3 kg, IFRpLEE/D 26
Jil. BT, KT Som g e EAE S T

[ &0k )

[1] Anderson J E, Thieu V T, Boye K S, et al. Dulaglutide in the treatment
of adult type 2 diabetes: a perspective for primary care providers[J].
Postgrad Med, 2016, 128(8):810-821.

[2] Heppner K M, Perez-Tilve D. GLP-1 based therapeutics: simultaneously
combating T2DM and obesity[J]. Front Neurosci, 2015(9):92.

[3] Ostergaard L, Frandsen C S, Madsbad S. Treatment potential of

the GLP-1 receptor agonists in type 2 diabetes mellitus:a review[J].

(4]

(3]

(6]

(7]

(8]

[9]

[10

=

(1]

[12

—

(13

[t}

[14]

[15

—

.25 .

Expert Rev Clin Pharmacol, 2016, 9(2):241-265.

Meier J J, Gallwitz B, Salmen S, et al. Normalization of glucose
concentrations and deceleration of gastric emptying after solid meals
during intravenous glucagon-like peptide 1 in patients with type 2
diabetes[J]. J Clin Endocrinol Metab, 2003, 88(6):2719-2725.
Glaesner W, Vick AM, Millican R, et al. Engineering and
characterization of the long-acting glucagon-like peptide-1 analogue
LY2189265, an Fc fusion protein[J]. Diabetes Metab Res Rev, 2010.
26(4):287-296.

Barrington P, Chien J Y, Showalter H D, et al. A 5-week study of the
pharmacokinetics and pharmacodynamics of LY2189265, a novel,
long-acting glucagon-like peptide-1 analogue, in patients with type 2
diabetes[J]. Diabetes Obes Metab, 2011, 13(5):426-433.

Thompson A M, Trujillo J M. Advances in the treatment of type
2 diabetes: impact of dulaglutide[J]. Diabetes Metab Syndr Obes,
2016(9):125-136.

Barrington P, Chien J Y, Tibaldi F, et al. LY2189265, a long-acting
glucagon-like peptide-1 analogue, showed a dose-dependent effect on
insulin secretion in healthy subjects[J]. Diabetes Obes Metab, 2011,
13(5):434-438.

Barrington P, Chien J Y, Showalter H D, et al. A 5-week study of the
pharmacokinetics and pharmacodynamics of LY2189265, a novel,
long-acting glucagon-like peptide-1 analogue, in patients with type 2
diabetes[J]. Diabetes Obes Metab, 2011, 13(5):426-433.

Grunberger G, Chang A, Garcia Soria G, et al. Monotherapy with the
once-weekly GLP-1 analogue dulaglutide for 12 weeks in patients
with type 2 diabetes: dose-dependent effects on glycaemic control
in a randomized, double-blind, placebo-controlled study[J]. Diabet
Med, 2012, 29(10):1260-1267.

Umpierrez G, Tofé Povedano S, Pérez Manghi F, et al. Efficacy
and safety of dulaglutide monotherapy versus metformin in type 2
diabetes in a randomized controlled trial (AWARD-3) [J]. Diabetes
Care, 2014, 37(8): p2168-2176.

Wysham C, Blevins T, Arakaki R, et al. Efficacy and safety of
dulaglutide added onto pioglitazone and metformin versus exenatide
in type 2 diabetes in a randomized controlled trial (AWARD-1) [J].
Diabetes Care, 2014, 37(8):2159-2167.

Nauck M, Weinstock R S, Umpierrez G E, et al. Efficacy and safety
of dulaglutide versus sitagliptin after 52 weeks in type 2 diabetes in
a randomized controlled trial (AWARD-5) [J]. Diabetes Care, 2014,
37(8):2149-2158.

Giorgino F, Benroubi M, Sun J H, et al. Efficacy and safety of once-
weekly dulaglutide versus insulin glargine in patients with type 2
diabetes on metformin and glimepiride (AWARD-2) [J]. Diabetes
Care, 2015, 38(12):2241-2249.

Dungan K M, Povedano S T, Forst T, et al. Once-weekly dulaglutide
versus once-daily liraglutide in metformin-treated patients with type
2 diabetes (AWARD-6): a randomised, open-label, phase 3, non-
inferiority trial[J]. Lancet, 2014, 384(9951):1349-1257.



164 21 It R 2541097 AR5 Vol.16,No.02
2018 42 J Clinical Medication Journal Feb,2018
[16] Milicevic Z, Anglin G, Harper K, et al. Low incidence of anti-drug [20] Grunberger G, Chang A, Garcia Soria G, et al. Monotherapy with the

[17]

(18]

[19]

antibodies in patients with type 2 diabetes treated with once-weekly
glucagon-like peptide-1 receptor agonist dulaglutide[J]. Diabetes
Obes Metab, 2016, 18(5):533-536.

Weinstock R S, Guerci B, Umpierrez G, et al. Safety and efficacy of
once-weekly dulaglutide versus sitagliptin after 2 years in metformin-
treated patients with type 2 diabetes (AWARD-5): a randomized,
phase Il study[J]. Diabetes Obes Metab, 2015, 17(9):849-858.
Wysham C, Blevins T, Arakaki R, et al. Efficacy and safety of
dulaglutide added onto pioglitazone and metformin versus exenatide
in type 2 diabetes in a randomized controlled Trial (AWARD-1)[J].
Diabetes Care, 2014, 37(8):1393-1394.

Emoto M, Oura T, Matsui A, et al. Pancreatic safety in Japanese patients
with type 2 diabetes treated with once weekly dulaglutide 0.75 mg up to
52 weeks in phase 3 clinical trials[J]. Endocr J, 2017, 64(2):191-206.

[21

[22

- 26 -

—

—

once-weekly GLP-1 analogue dulaglutide for 12 weeks in patients
with Type 2 diabetes: dose-dependent effects on glycaemic control
in a randomized, double-blind, placebo-controlled study[J]. Diabet
Med, 2012, 29(10): 1260-1267.

Buse J B, Garber A, Rosenstock J, et al. Liraglutide treatment
is associated with a low frequency and magnitude of antibody
formation with no apparent impact on glycemic response or increased
frequency of adverse events: results from the liraglutide effect and
action in diabetes (LEAD) trials[J]. J Clin Endocrinol Metab, 2011,
96(6): 1695-1702.

Buse J B, Rosenstock J, Sesti G, et al. Liraglutide once a day versus
exenatide twice a day for type 2 diabetes: a 26-week randomized,
parallel-group, multinational, open-label trial(IEAD-6) [J]. lancet,
2009, 374(9683):39-47.



