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NEW DRUG CRITICISM
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injection

33 1. Trulicity(Dulaglutide) injection
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Incretin (1 32El) = FAIT}?

Incretine FAe] WEHAS A=st= AR AT FE2E5E €22 'incrétine oA =S = A%
HIEtA o] &’ HH| 53H& A7 24 BEH|EE AW T2Roltt, Ao Aket 95 AXA
A2%Fo=2 WH7HA incretine 4T A HIEtAM| oA J&dE o HL FAATAE AAIRHT}. ofARE S

Aol Sol2ttal Fx Qled Z¥E ¥dPdcte A2 ofHY. ¥ E=Te mofd & g9 wo mw
g

HEAEY A& g 2L AdSIE Tt
Wet incretin® 23 ARl AT BReH @ A9, B FAR FoIF Ao duel

v §Ego] S7t=o] Yetdsdl ol2fet vigo] 529 &2 50! Tt

o

Wz Soizt upolg|s fARRRE oF 3,000/ ofn]iit

x
og FAE ool FAHL o] Mo RE &5 At Hiol2A Ao h 5 a4 (Proteases:

1902, #H% <wvlde A=ste B HY FEEQ secretin®] EAZE A7) AFSHAH. o
secretin®] H& 2EHIAE ozt HF WEvAS ASste] @9E daAlZle 2t e Aeolete 7H

o] A71= At

19294d, &5 AFNA secretin FEES @92 #dAAZI=H, ol secretino] FHFoA el EH|E

A 'ERP|AIE| @
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19304, secretino] A wHlAdy WRHAS A5ste] dde daA7H 99 dadle dad 24
7b 7P S8shd 1 9o v 71dke A-8e Zlolets 7hdo] A7

19324, #7% 2rlde A=stA] a9t AaArle AR 8 FEES fincretin’ol#tl AL
st gty A=Az A 9 ZFeAdo]l dEH A,

1960dd], dF led S YA G4 (radioimmunoassay, RIA)O] AREEHA Ao} Rt AR
dol ¥ @ol 7= Zo] A=A olnf incretino]2t == & HEO|=

A
=
ol =g Fst F Qlad ZHE AS¥UH= SAZE AAEHAY. 1 F 55| glucagon—secretin

19704, John C. Brown 5°| & Hutolx QJ4t 2H] oA a3t Q= HER|EE FEoto] gastric

inhibitory polypeptide(GIP)2til S}t GIP % secretin, cholecystokinin¥} gastrin 52 EE=T AF & &
A ZE7E Y, QR AFH F A olxe EF oA ded BHE AS6h, EF 2R Lt
AeENE dvt Qled FR[E =6t donr S REHA HiA|EH A

197349, Brown} Dupré 52 gastric inhibitory polypeptide’} 1&® EH|E A=sh= 712 &QlotHA
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‘glucose-dependent insulinotropic polypeptide(GIP)' & WA =i}, o] & o] vtz A
o}, SRR FFEEoA GIPE AASIAE 35| ded BH|7F A= 5 o]+ £ ofE incretin®] £
7Hs/d< 7HAA skl

19854, preproglucagon(FA4 ZF7F2)9] {4 224 (gene cloning)2 S35 FHA incretin®l

glucagon-like peptide 1(GLP-1)0] HAHA M2 Gt A2 /Wst7] A|2st4ct

GIP (glucose-dependent insulinotropic polypeptide) 2t GLP-1(Glucagon-
like peptide 1, 2272 SAF HEIO|E-1)2 OfH 210|7} Y=71?

GIP(glucose-dependent insulinotropic polypeptide)&= 4270¢] ofm|i4to 2 A Egelo]Er AR A
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AR AolAF T F49] enteroendocrine K cellof Al ZH[Hth, 1@ o = JHH &
1 O % TRl s 7Es A2A ol GIPE 4 v 5-7Ho R AS T Hu|go] d% E
7b Aol Hla] 10-20800 g A% 27] Qlaed RulE A=3ith GIP £8A= A% vigAlZ, A% £
2,4, W, A%, HolkeAl, FA4oll EAgeE GIPx Al2E Bl EAtold e Holng XgAR A

&7 Lot
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GLP-12 proglucagon© 21 € THEo]x]H,
GIpet mpt7ix| &2 Lo, APt o o5 Aol BEujHnt GLP-12 & ¥-t7|7t 1-28o=
HIE Zp=3tth GLP-1 84l A=, A%, =, 44, &5, 5 5 &

Ae 2 FTketo A% 27 e
2 ZA o £Aettt, GLP-12 GIPSF &9 incretin §5-2] 90%E EEgct
2272 0I7F?

GLP-12 0ofH 2=

BE ZHFFAA 100% SLst.

AGLP-12] A} Ba)
ofulic il A gL
E (amide) FEj

GLP-1% 30709 olm|iatoz JLAEe] glom,
GLP-1(7-36) °}v]

GLP-12 @4js}]7] ¢i5te] N weke] Az} @ej GLP-1(7-37) Ei
7b "k A" GLP-12 AWolA DPP-4 Fave] ofsf wete] 27 ofmicite] H7]WA GLP-1(9-36)

ofp| =7} HHA SdE7t glojXl
to] AAFQIZEQ] pancreatic duodenal

GLP-1& Hlet AE EWIA W@ GLP-1 5§49 2Fs
o Fotel Qad FAAY Akt FAjo] Z7hE

homeobox—1(PDX-1)9] AF3Fx4 (upregulation)<

AGLP-19] 2474

~ad 2 53
GLP-12 e8¢ Q49 ol 371 83 % sz Eed smo] westel dad Hulg %400
SHAe @ol 45 mmol/L oletz el 147 Helsh AAHDR AAFL DosA) o

25
4% AAA7A Pt
~5.8.94)
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HIEt29] 7ee HE Be FA7IE 28, HE-AEY] 4S54 (neogenesis)& £Aot= 28 U=

of WAL glek. E5t EEgo] HatE ASolw 8L shng AP st Aok

GIT 'i’:‘“ ,
A WGastricemptying petite

o g
i AAcid secretion Asatiety Heart ‘*&

. ’ Energy expenditure
VGl motility 0 gy P W¥Blood pressure

ANHeart rate
AMMyocardial contractility
GLP 1 ANCardioprotection

/’/’cﬁ-m AGONISTS

B Pancreas
AMnsulin secretion

WGlucagon secretion|F ANnsulin sensitivity
ANnsulin biosynthesis l
AMR-cell survival

AM3-cell proliferation

f 8
Adipose tissue
Liver ALyposis Muscle

*Hepan’c glucose ANFFA synthesis ANGlycogen synthesis
production ANGlucose uptake AGlucose oxidation

1 &l 2. Pleitropic effects of GLP-1 or GLP-1R agonists(ZX: www.medscape.com)

Incretin effect(3|El 1})t Foi017}?
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DPP-4 °AAlE= GIPY GLP-1& E8AslslE= DPP-4 845 JAgozH dgg Z4dsi=y],
sulfonylurea®} @2 Z= ko &Aooz Jady FE7H1g A5t Ae|der zgstng A

o] Ao] WAt ¢k WIEAIE 7% BESR, metformindt W4 A 44 wvbHolc,
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Healthy Patients i Type 2 Diabetics

I Reduced Incretin Effect ]

40- f Normal Incretin Effect l 40~

Insulin (mU/L)

T T T T T
0 60 120 180 0 60 120 180

Time (min) Time (min)

w—= Oral Glucose (50 g/400 ml)
w_|soglycemic IV Glucose Infusion

1 & 3. Diabetes and 'The incretin effect'(&tZ: Nauck et al. Diabetologia 29:46-52, 1986)

Incretin based therapy (21328l 7|4t A%EX|2)2t B2AUTI?
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ol °fAl== DPP-4 d&o dsf A= M= &4 incretin?l ‘GLP-1 +AAI'e} DPP-4 a4E

AAet= ‘DPP-4 AAA7F Qlct.

ol e 7€ A AmAY ded FAAL A FAER] AT &4, AFLH, Aded
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S5 @59 FuBol MY 2 AFAY oF A AR J15S FHAA FALA A&Y 2
g soln g92d 592 719 o J1of@ Ao By U

Exendin-4 (Mt -4)2t 2oi017}?

GLP-19] @F wrg717F v&F 27 wizoll A= 7ol EA417F = et DPP-4of disf 42 7HA]aL
= B4S oyt AHEAEH Zup(Gila monster lizard)©] Efo Al Eafgh 39719 ofmjiatoz /A%
Hetoleg GLP-13 53%°] HA7IME T84S Holw 2-4AAES] AEchd ®ir|E 2l Q=
‘Exendin-4'& 43| HASHA.

deje2E ErpllE s FARE WAF O] AR o] AAStes Erpfiom 1o My wint HolE
Haz, ?F 7Yl Z7] A5 329 1o Este HolE AAtth o] =l H7] g ZIXtle AuvAE
HASH] fsf ledes Wes #AW Z1se] AN He wirt HA HE 71ee] Hidohs Aer o
A At

ole] F&Este], dELH =uhlel Y GEoIM Exendin-4E FET F AFAY IHE AA HxY

b
lo

GLP-1 +AHA ‘Exenatide(AUErOIE, A5 HEoloflgt, Byetta)7h 7IE = 3 GLP-1 FAR =4

2 7] FDA 20054, ¥ EMA 2006, = 2008 5 <Q1= At

GLP-1 RAI= FAITL?

19924 GLP-1& A& ol8ste] A9 A&d Ha glo] dddo]l At 4 o] EiHS
A7AY AstAlel tiste] 22F Ayt 2 T $AES e GLP-1S AAste] dgs ¢hds] A4
S A GLP-19] Gt HBARA 0 7154 Kol 29t

%7] GLP-1 SAHAR exenatide$} lixisenatide?t 7RI = Gleh o] & FAIEL A& ddo] F2 ants v
ele @58 MAA7Ie a3ts BYoy shE 1-23] motEAg slof stk dolAl Agel Algte] 3l
ct.

oo wat kAol ZHEAIZES EEElE kB EC] AA F IR AZEEY, dR oy 58 FF
Aol AFAIA motFA & F45 QA7 TR AFoA 9 MidE AAA 7= HHS B4l liraglutide,
exenatide LAR, albiglutide, dulaglutide®} Z-2 #7] 28 GLP-1 A7} W= Qi

o]

iy

A5 A9 Tty FAE F metformin, sulfonylurea E+= thiazolidinediones &85t UA
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etformin?} sulfonylurea H3r Q¥ T+ metformin¥ thiazolidinedione WMoz x| 7dto|r 2AgH

£
3

dzdo] HA| e A-eoll AHEY. T FDAYME 8oy Aolafier AR ohe SatolM A

A28 G ol AW THgelA A% WERIEe Aol AstHR 4w AgHel A&EHE A

go] Q7] Wzel §1 J|zto] LoA4E ATE AW AL A=) WA U & YTk 58] A=

DPP-4 AHA|A[2t FALIT}?

AR iAo EH|H incretin® DPP-4 &Aof oJaff 1-287 Atolo] g45] Eall=o] 1 & 80%7t

HlZdotdn. A= A% 2HH incretin®] 15~20%%o] HF ol =ES dEx

i
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Incretin Eu]ege] @A Faso] G Fy B F$ BHIG incretin®] Fo] ©% ol 7
oftt. JeBE DPP-4o] 7tzoln FYHOE RAstel DPP-4 oA ATHE Uehin GLP-19] F&@

wAE ADAAF A7 FAHZA 7HeSiH

T3t DPP familyoll= DPP-48ut ofuzgt ;12208 GAFGH DPP-2, DPP-8, DPP-9, 12|17 FAP(fibro-
blast activation protein) 5©°| Zgt= o] Qlof, ol FfoHt-gS F4slst7| $IsAE DPP-40f tigh Agiz o
A's2o] gt

ojgfet of2] EAIE sHAsty Al FT7PF Al AETF fdol W FHeS dAlY Hx A=A
sitaglitin(A &4 : 2HFH[oh7F 20088 & A E ATt

A =rHjofl= sitagliptin, vildagliptin, saxagliptin, linagliptin, alogliptin, gemigliptin, anagliptin, teneligliptin
5ol At ol FAlE2 FEAQ FHM M=z AolstAnt AehdAe] SN IA F 7HA ALz

s &

7} AQeto AL wgl B7sta o A48T 4 9l olg7t et

i
st

o]

iy

SHlE2 5T =2 DPP-4 AYAS 7HA] 1L Q1o vildagliptin, saxagliptin®l] H]3sl alogliptin,

linagliptin, gemigliptin, sitagliptino] Rt} w2 A94-Z 721l Q.
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DPP-4 oAl 7bo] @7slazi ulsolel Feldas 0.5~1.2% 2ot 588 7HAT ok DPP-4 o

)

AR Quon foepdol $45tn ofA Rabgo] A& Aow A k. AEA Jaw By £
Aell wlste] A%F Z7ter AAG g1go] Folsh] AL Aoz B Tet ERAE APEFoN}

oAl A, 18]l Stevens—Johnson &yt Z2 mR RAGLE W HE Qi)

dalo] ERYAEAEY: E2F2FEE, dulaglutide)= GLP-1 A2 u] FDAS2HE 20149 9¥

AN, 22 11¥€ §H EMARRE A0S glle 20159 549 Q0 A2g Tt 2o &

]

g 23 AL 9iste] Alo] AW £F AW BEAR Fol'z £k 48 0,751 e
L5 % 72 S g 849 99 54 5 o Aol wel 49 83 Hue 5 E A@st
FFs et

eSS ASARY C AZ ¢ BT AAelAL WA e ATAo] BEPFEZ Ao] B 2
9
Al sl A7HA wsteh AFAS HHel Gk FAAAL ke
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22 9 AR AECA o] ok Ao] 1w T, 8% o)2H B Eol 7|7k o2F A C A
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=2
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WARNING: RISK OF THYROID C-CELL TUMORS
See full prescribing information for complete boxed warning.

Dulaglutide causes thyroid C-cell tumors in rats. It is unknown
whether TRULICITY causes thyroid C-cell tumors, including
medullary thyroid carcinoma (MTC), in humans as human
relevance could not be determined from clinical or nonclinical
studies (5.1, 13.1).

TRULICITY is contraindicated in patients with a personal or
family history of MTC and in patients with Multiple Endocrine
Neoplasia syndrome type 2 (MEN 2) (4.1).

12 4. FDA boxed warning

E22|AEle] EUL 29177

GLP-1 1gG49] Fc fragmento] Z¥AI7 DPP-4 7H5-Balo] AQHES w5old 47] 28 GLP-1 &
A % 18 GHoE ALY S8 FA WL vhs(needlo) BRA U de obE B BHgo] ¢
+ ggjgoltt.

EFe|AEl exenatide H] AFOTYPAZANA FAoh &2 HbAlc Bt Gt 2 vlek AR 7%

ME Hetdle B ey FE BAYEO] FolsHAl Wil AeY THEE FolsH WA

EFAEE F 18] £of g ®Hefet R os, diA7sefAet vlus] A7HREe] Al Hejde TS

ek EFUAEE 19 18] Folshe ofAlo] uls) 74 515 AAL /ML ol Yut $ae] Hofeg

-

ER2|AE|e] &A1 (Assessment of Weekly Administration of LY2189265
in Diabetes, AWARD)+= O{H7}?

AWARD-1 phase III study: metformin¥} pioglitazone& FoIgt A28 T 22t

g

ofl

i

ez dulaglutide ]
B57 FHAE exenatide@t A v JAAH ol

A At 265FA ) HolAgkQl thH] dulaglutide 0.75mg 5= 13] Fojit2 HbAlc(FEEM4) 427}
1.3%p @A o™, exenatide 10ug 3HFE 23] FoAw- 0.99%p Aadtdrt. A FoIFe 0.46%p #As|
dulaglutide S£oii#0] o % HbAlc 4 afE Hh
AWARD-2 phase III study: metformin@t 4 Zd-$eo}(glimepiride)E T A2d Tl IAE diygoz

dulaglutide®] FE4 2 FHAHE A4 glargine?t HlwT YAFARolk.

x 182 g9 L HELA ERNE @
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A Ayt 52578 HbAlc 427 714 A (baseline) 4] dulaglutide 1.5mg FoJxt-2 1.08%p, dulaglutide
0.75mg T 0.76%p, &Y glargine T2 0.63%p Ao Qe glargine tHH] dulaglutidet
HbAlc #4ol o axpdo|dt. AlF H3F JA| dulaglutide 1.5mg T+ —1.87kg, dulaglutide 0.75mg F4

o —1.33kg, Q1&H glargine oIt +1.44kg2 dulaglutide oA o 42 AlF d4 AIE HYch
AWARD-3 phase Il study: A28 Gt AE 22 dulaglutide®] F8E84 2L FAA-E metformind
s Fojste] HlwSE AAA|Foltt,

AT At dulaglutide T2 2654 HbAlc A G77F metformin S| E T 4519 T},

AWARD=4 phase IIl study: Qledlo= difo] 2dHA] o= A28 Gt 45

:V“:

Ao =2 dulaglutide®}

Q49 glarginee] 247 A4 liproZ WHstel Fol T §u4 L AL Mwe Aol

A AT} dulaglutide T2l HbAle 4RI A& glargine Tl H|E-5 (non—inferiority)st

At

AWARD-5 phase IIl study: metformin Fogt A28 iy A4S iAo 2 dulaglutide®] a4 = obA

& sitagliptint v]a et LA G ot
A7 A7t dulaglutide Fo]2] 5254 HbAlc AT} sitagliptind o} ¢85} ct.

WARD-6 study: metformin FoI¢ A28 T A5 ez F 135 dulaglutide £ ¥ 484

=)

S ¢ 13 liraglutide® Fofsto] vlwet /gA ol

A A7} dulaglutide o172 HbAlc A G} sitagliptin Foltof B G531t

2015 ¥ American Diabetes Association(ADA) 7}0|E2}21-2 O{EA|
WA ALF?

o{x

GLP-1 agonist= dual therapy(o]5 %), triple therapy(it%s &%) ¥ combination injectable therapy (3

& FAF @) oz AMES AN Qlrh. TR ohE ofAlE Hlawstel vt 3, AdY el ¥,

AR
AE A2, 8N F2-80] e & AL, Witte HE daskal o

x 182 g9 L HELA ERNE @
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Mono-
therapy Metformin
Efficacy”. high,
Hype risk lew rlgk
Weight neutral / loss
Side effects Gl | lactic acidosis.
Costat low.
If ATC larget nef achieved afler ~3 months of monotherapy, proceed mmumwmrmmm
any specific praference—cholce MMMIWGFMMMM
Metformin Metformin Metfarmin
+ + + +
Dual Sulfenylurea SGLT2
therapy* dione inhibitor inhibitor
Efficacy”._ high
Hypeo risk.— maoderate risk
Weight. .. gain
Side affects .. hypoglycemia ...
Costs" | ——
I ATC target not achisved after ~3 months of dual therapy, p d fo 3-drug combinath
any specific pr on a varfety of patient- and disease-specific factors);
Metformin Metformin Metformin Metformin
+ + + +
Triple Sulfonylurea lazolidine= DEP-4 SGLT2
therapy d inhibitor inhibitar
DPPadai
v
Combination
injectable Basal insulin + LILELELUIL] or
therapy’
12l 5. Diabetes Care, Standards of Medical Care in Diabetes (ADA 2015)

h

Rolsht U8l M YR uhso] Holq ¢y BEwe AT Wast glo] B4
o B¢ WY ZWA Fo ¥E U FAM A SWolA T2 GLP-1 44
of s BAgshE

op
>
I

QA EHAE 94, FE 5 GLP-1 AH A}

o] Arki & 4 glrk ol TA 4] AL kY B ohet Fy|H BN Az Aol
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wiol & Zolet difst Fa-82 HAastelHA w717 | 3 A7 A& AAE AEEZ 7R

2=

~

e e w |
A gk rgt 1S

10k 3| 7}AHS

WEHek2] 2] #2148 A6E 2006

Wkata] 2] A|7248 A5E 2007

dderets] 2] A214 A2%, 2011

J Korean Diabetes 2012;13:167-171
http://www.drugs.com/newdrugs/fda—approves—trulicity—dulaglutide—type—2-diabetes—4083.html
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