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Peptides in Obesity Treatment
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Currently, pharmacotherapy is becoming essential for obesity, owing to its expand- Received May 15, 2022
ing and increasing epidemiology. In this review, novel peptide—based drugs of four Revised June 9, 2022

. _ ’ _ f Accepted June 14, 2022
classes are covered: GLP-1 receptor agonist, GIP/GLP-1 receptor dual agonist,
glucagon/GLP-1 receptor dual agonist, and a combination of amylin receptor ago-
nist/GLP-1 receptor agonist. Semaglutide is a next-generation GLP-1 receptor
agonist with a longer duration and stronger weight and glucose reduction effects
than liraglutide and dulaglutide. In the STEP1 trial, semaglutide 2.4 mg reduced body
weight by approximately 15% in people with obesity with similar or milder adverse
events than liraglutide 3.0 mg. Tirzepatide, a GIP/GLP-1 receptor dual agonist, also
has a long duration and strong weight- and glucose-lowering effect. According to
SURPASS-2, 3, and 4, in patients with BMI>25 kg/m? and type 2 diabetes mellitus
(T2DM), tirzepatide 15 mg reduced the initial body weight by >13%. Cotadutide, a
glucagon/GLP-1 receptor dual agonist, showed weaker weight-lowering effects than
semaglutide and tirzepatide, while it was comparable to that of liraglutide in a phase
2 clinical trial for non-alcoholic fatty liver disease in patients with BMI>25 kg/m? and
T2DM. Additionally, its effect on the liver was noticeable. The long—acting amylin re—
ceptor agonist cargrilintide combined with semaglutide can be another effective op- Corresponding author
tion for obesity treatment. Even in a small phase 1 trial with a short study period of 20 Kyoung-Kon Kim
weeks, cargrilintide 2.4 mg/semaglutide 2.4 mg reduced by 17% of initial body weight Department of Family Medicine, Gachon

. . . . . . Uni ity Gil Medical Center, Gach
in people with BMI 27—39.9 kg/m?. In coming several years, semaglutide, tirzepatide, U::\\;zzlit))’/ Clollegeli)?‘ M:c?ic?i:;e z%?g

and cargrilintide/semaglutide will become available for obesity treatment in Korea. Dokjeom-ro 3beon-gil, Namdong-gu,
Incheon 21665, Korea
Keywords: Glucagon-like peptide 1 receptor, Gastric inhibitory polypeptide, Glucagon, Amylin Tel: +82-32-458-2778
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Fig. 1. Direct physiologic effects of endogenous GLP-1 (black arrows), GIP (green arrows), glucagon (red arrows) and amylin (blue arrows). The four pep-
tides in target tissues are shown as black asterisk, green triangle, red regtangle, and blue circle, respectively. All of the four peptides have an effect on hypo-
thalamus directly or indirectly through neuronal conduction, resulting in the reduction of food intake. Abbreviation; AP, area postrema; NTS, nucleaus tractus
solitarius.
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tide= GIP2t GLP-1 =&X0] tiet 0|5 28M=M, GLP-1 2=
GIP &40| & © XXM GIP £2X0= MU 18 GIPL} HI=:5t
ZEo| Flskgn FUE HO|X|2H GLP-1 £8X|0ll= 17 GLP-10
HISH &4 W= 280t A= atg =010 GLP-1 £ZH(0f| That
248 =01 10j M2t 719, LET MEHX|X|R, GIPS| Z2 &84S
=0T AP A R2Z20| dloliX[X| O= FEO| ALt Tirzepatide=
liraglutide ¥ semaglutide@t SAFSHA 2078 EtA0| OFA AMESE &
R UCA B 17H 20N F= 18] £047t 7HsoiCt”

28 S JHX|1 Qe AHSUA tirzepatide LIGIEEALS] M=
02 SURPASS 34 A7E S5l & %= UCKHTable 1).
SURPASS Q171 234 St J4M &TH0| THaH tirzepatide 5 mg,
10 mg, 15 mg 5 12| FHZ 9712 U4 I QUL AHE O[HIE
Ol CHAHA] tirzepatide 15 mg2 F 13| £0st= 1709 A7t Q=
o, 97he] i Yo A+ S 27i= Y&, 17h= OfA|O EfEY X |F
SIXIE CHAIOZ AIBHE|T QICH O] & 2022 42 SHXY 5742 QA
A AU AR AT

SURPASS-1 7= HbA1c 7.0—9.5%0|%A BMI 23 kg/m? 0|
AO1 28 HirHE JHX|1 Q= 4700] HO| ARISO0|N tirzepatide
ot flof= = 13| X 4057 F0{o10] 22 H|woI¥=0, HbATee

A Z7| THH| 0.04% &5 B tirzepatide 15 mgz2
2.07% SH43I¥, HMEE tirzepatide 15 mgm2 9{2F CHH| 9.5 kgQl
I HIB A(ET| B MIE 85.9 kg)0| EAMSIC?” SURPASS-2
7= metformin 1,500 mg O[4 IEO:IH O HbA1c 7.0—10.5%
O|HA BMI 25 kg/m? O|ARI 28 S HE 74X Q1= 1,8000 &

AMZHE0IN tirzepatide2t semaglutide 1 mg% 13| M 7HEE BX|
(open label) YWAIOZ 40F7F E0{6t0 FHE H|WSIR=E, HbATc
£ semaglutideQ| AL x7| CHH| 1.86%, tirzepatide 15 mge2
2.30% SHASIRLL, MBS tirzepatide 15 mgat2 semaglutide=* CH
H| 5.5 kg@ F7t MZ ZZHE7| Bt B 93.8 kg)0| LMot
SURPASS-3 A7t= metformin BS =2 SGLT2 AA[HIQt B8 &
O 10 HbATc 7.0—10.5%0[A BMI 25 kg/m” 0&Q1 28 &
=HE JHXD U= 1,40001 HO| AZS0IM tirzepatide = 13| £0
9} Q1&2 degludec 5IF 1312 i EX|(open label) WAICZ 52

7t E045t0 SIHE H|WSIAE=E, HbAlce tirzepatide 15 mg
| A2 =71 8.21%UHA 2.37% &40t Q&2 degludec0f| H|aH
1.04% O ZA5I1, MEL2 tirzepatide 15 mge2 £7| 94.9 kgOfl
M 819 kgo2 Zt4 21 degludec thH| 15.2 kg
9| ®Z=0| ZASZH 20|t SURPASS-4 S171= metformin, AZQ24
H|, SGLT2 AHKIE H= 52 88 FHE2H HbATc 7.5—10.5%
0|FAM BMI 25 kg/m” 0141 28 Yi=HS 7HX|1 QU= 2,000 &
9| AIHE0M tirzepatide 3 13 £042} QI

7PE,§|.

olof710| L

M

lO

ZIABIZOM, O]= Ol

&2l glargine 5t 13

£ 712} EX|(open label) &AIOZ 52F7F E04510 21 H|W ot
=0|, HbATcE tirzepatide 15 mge2| AL =7| 8.52%0IA 2.58%
L4506 Q&2 degludecOfl HIsH 1.14% O ZAsIRL, HES:
tirzepatide 15 mgm2 &7| 90.0 kgOllA 78.9 kg2 ZASIHOH,
0l= Q12 glargine EHHI 13.5 kg@| ®IZ0| 245k Z40|Ct? SUR-
PASS-5 A7l= ot 13| Q18 glargineS ©= £ metforminzt
He E02OH HbATc 7.0—10.5%0|HA BMI 23 kg/m? OAIQ1 2
g 7K1 U= 4000 HO| ARSI 405 7t tirzepatide
13| He E0ol¥=0|, HbATce tirzepatide 15 mgeel 4L =
71 8.22%011M 2.34% ZAot0] =0l Ho 1.47% O ZAsiA,
HMZE2 tirzepatide 156 mga2 271 96.0 kgMlM 8.8 kgO&2 ZAS
O] 9/2 THH| 10.5 kgl F7t AMIE ZZ0| YMatRct?
Tirzepatide2| SIXH7IX| EHE 3¢ o A= 2 F AL
Ol AT A=, 2 i SHX0M tirzepatide H= E0{LE
CHE ofKetel HE F00IM 2 Hol TVt IR Lot ZZ0|
o§|' = 2R gk =20, yAtEl =7 MSO0| THE H]
= OfK|Bt MIE e ST O
o104, H|Zret 28 Hird SX0IM HITE X2 2 ARRO| 715
b A0|Ct. StX[2t tirzepatide= M| R2FE20H| 2lolff Fots SHet
El SURPASS AT0IM HAlE 7% HA= 11%=,
semaglu’ude 2.4 mgOl H|a O =2 4 QUL [M2tA] tirzepatide At
& A BAE Mz0| AHE XI&chM £ ZHA| Zote SA=0] U
2 & UCt= FE ArSHOF & 0|0t FrHO| gi= HIZHI0IMC
tirzepatide2| MZE 4E FUE ZF?llﬁfE SURMOUNT &7t Al2|=

7t 2l SOIH|, 0|5 2RO §X0| 2 YHE A= HOItt

i

ot

ol

t

fon

M

GLP-1/28712 +=&H| 0|5 Z&H|

227112 2979| O0|:AOE TAE HEIO|S2AM, progluca—

gon REAIM dg&E At TAL = IHYS Sofl Zoli= TS

OAIH, 257t +8X0 2ot Ye|He= QaRof g &8

= oIt 2F7HE2 35 JHicks A0 sl FHIZQ| LIt AL
]

ZHIE|0] ZEMIZOIM =T AI4-H0] LU= BtCk(Figure 1). Of
EHEX JHE =IO A HITE X|= SfRls 25 AM=2S AHMSHAHL X

e
—_
2ol E4E AMYLZM HFloks UX| Y2 S0l X0

Z=H0|

TN QU 2, 010 Ao MEE HHKXIE 220k= Hgs FT

ot= AE2 DIO[3UL. ofX2 2 F7RE2 MNEE UXl, &, S2Al

g, 202U, B, XY S& ZET2=2 HESIH OlUA £2E
R EYO[ AL

F/E2 MES 40 SZHYU F/H] 42X 2E JHXL R

ChFigure 1). XMz, 22722 35 300 ofchM ZHIEHNE &

Archives of Obesity and Metabolism 9



Archives of Obesity and Metabolism Vol. 1, No. 1, June 2022

* njo
12
>
ol
o

AN n_||_|

0 Hu
N
Tk
rlo
N
=
H
|0
uy

mlo
ofm
:’OQ
in
Il'-.-
HU
=
fol
]
gal
g
_O'y
=

gt

_‘,“_
=
9
_|>I
_>'L
|O
HU
o
E
E
njo
o
=
ol
2
>
0z
ol
I
10
ol
10

00

=

=

I

0

_OZ

_9

JtO

njo

12

>

o o0

rirJ

N

my

o

4N

=

HU

iy

Hu

N

H ox
0T rjo jo

oo X o 4> o

it
-0
=
E
N
o =
>
0Z
P
k]
[0
o
0x
lon
_O'E
=
ne
0%
0x
o
- A
=
[
>
I

o
rz
gl
o

o
fi
o
il
2
rr

i)
N

=
£

2
m
ool
>
H
0%
>

U U A
N
oot

o ©
[ LI
0

un - un

> H 2
ra
10
o
1)
=\|=r

J
—_

oM ol
it
LV T

o
re
1o
~
ol
S
0
ol>
gl
i)
ox
ol>
Pl
A
19
o
2
Of

GLP-1 =8H|2te| 0|5 &3
= et HiTh 28 g 3 XY Xz 0| tc'! OIEf Oxynto—

o
2 Solf 2oi=0] 2S0{X|= £ ottel HE|=0|H, &Y &F, ¢
=g 24|, Y3 U, HUX| AR 7t S 227t A4, 2727t
Z 22X U GLP-1 £2H(0) L3t 015 S8MZ &8g 4 o™
SHX|ZE HILHOIM MM E= oxyntomodulin® &50] 2Fotil ehzZt7|
74 BOH IS Sofl Hi&0] =7 M0, d&ECe= 20| U= il

27| floliM= Bai/H O okl Q2 XEE= |AIY
Ct. JNJ-64565111, SAR425899 S0| WL UL} O|F
P-1 o= +=8X SN0 YA 20| O HotAL 27
712 +8H(0| thSt S117+ 0|0|3tCHs SHAIEO| QICHY GLP-1/2
272 0|F 28X & cotadutide”t H|W X 7|CHEt OFst HHS &
FH|(Table 2), metforming £ 22 HbATc 7.0—10.5%
A BMI 25 kg/m’ O|A4Q1 28 Sl 2K} 80001 HOflAf 54
Zt cotadutideS otF 13| £045HH liraglutide 1.8 mg 2! 9/2F &0
9 H|wsk 24 AT WS EH, cotadutide 300 pg FHTS| 42
HbATcE =7] 8.1%0M 1.19% ZASIRCH, MES2 =7| 100.8
kgOllM 5.02% ZAS ra’ifal, 0l& liraglutide 1.8 mg=t0il H|aH
HbATcE 72 fAISt A S1HE HO|1 ME2 O 2t 4 &
IE HOI Z40|X[2H* A HAZSt semaglutide L tirzepatideo| H
ol XME U HX2 oiCt. J12iLt cotadutide®] 24 A7t HIRIO|
Lt 28 ErHE =2
Astoz AMalist H310|0, cotadutides liraglutide 1.8 mg E0=

O HisH OiR @45t X|7H 22 X7 M kS EACH GLP-

[

fo Hu
fol
=
mlm
ro mH

|r|—-—
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—|—

(0]
=

= At A Otle} BlZEd XYtts =1
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Table 2. Clinical trials of cotadutide and combination of cagrilintide/semaglutide

Body weight HbATc AEs leading to
discontinuation

Duration

Blind

Characteristics of

Major comparator

Phase

1st author,

Participants

Number
(randomized)

study design

year

Group 2

Group2 Group 1 Group2 Group 1

Group 1

Group 2

Group 1

-0.68% -1.19% -045% 21.50% 4.50%

-5.02%

BMI>25 + T2DM 54 weeks
(+2 weeks lead-in)

(HbA1c 7.0—10.5%)

Placebo With metformin  Double-blind 834

2b Cotadutide 300 pg

Nahra, 2021

-9.80% -0.30% -0.20% 0.00%  0.00%

-17.10%

20 weeks

BMI 27—39.9

96

Double-blind

b Cagrilintide 2.4 mg  Semaglutide 2.4 mg
+semaglutide 2.4 mg

Enebo, 2021

AE, adverse event; BMI, body mass index; T2DM, type 2 diabetes mellitus. Unit of BMI is kg/m?.
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