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Beinaglutide showed significant weight-loss benefit and effective
glycaemic control for the treatment of type 2 diabetes in a
real-world setting: a 3-month, multicentre, observational,

retrospective, open-label study
Y. L. ZhaHg1 , C. zrbw 2 X.F.Li", M. N. YaHg1, L. quz, X.Y. Zheng adY.S. Jia®

Dba'ne 9 Qiay g
blal%’bel hla "

2Dka a'ne H"
OlHrF gd b |aI al aI

Cthe e MZEICIHS Ouﬁ’ al]gd
Ctha /h Chipa U1 Vefl

Hebel
f SC| ce

ad Techl]bllog Ta,g hay; f—@%el Chi, a;

Received 4 December 2018; revised 15
April 2019; accepted 16 April 2019

Add e de ce: Y. L. Zha_g,
De a%?fb ck? g, QlaHal]aH
YaL] haH Hog ial, |aHaL] 0@4000 Hebei,
Chi a

E-n ail: 5 g @163.

YSJ|a‘ h h|\3U Neri fSC|e ce
aL]d TechL]b|og TaHg haL] ééé%o Hebel

Ctha
E-n ail: JlaLngseH@126.cbn

Summary
Aims
Thee Yo, e, f hi ,l‘ ) eanle heeffecNee fbel agl’ ide h d

elgh g?caed haen ng& ?I-}bAw) b cf e v ea dﬁ |c¥ 'f|Ie |L]b aug] (ﬁq

\o e 2 didpe & nemv 2DM) i, a eal- od &igi Ctha

l|>13tenals and methods

Th| nl’llce e, e‘aéb eé,b ec‘e be -label l’d c,%d’cedl
Ch| ;Dgaa et IIec e%fsf Mo a} HS a ed ean eH ‘Lh elHagI‘ ide
be eay QO{YaHd 018, s

Results

A, al, f314 ale eelcPdedl he l’d Afe'3n f ean e,

be} agl’blde he & ee{ |gH|f|ca ed’ cL 5 e|gh ? 1(?0% kg [95A: ( h_
deHce 'H eval —9.49 —1080] \HbAn\( 2587‘7 g%z ~3.11), 240 b al]d|al

blanagl‘cb 54z3bnn L' [-4.96
s s

o o



https://orcid.org/0000-0003-3801-3205

2 Real—w b Id da‘a L 'bell]agl’x ide Y. Zhang et al.

Scie ce & P ac ice

he| c,orb ehe Neeffec

P elgh i h
caewlalmdeceb H ( lb \’1 |°(

\EgenggF ide f el a bel]agI’ ide), a GLP-
1RA e nblHa H’va Evca H—Ilkeb'b ide-1a, d

|L|C ea IL]ga el_] k)l']

?qu glcaenlc L]

ha e 100% ih W s, GLP-1(7-36) ()
$hed¥ g a bE I (heCh.HaF da, d DY gAd-
nici . ai\Lf (he’ ean f T2DM iC Decen be 12016.
hs ho i E h
BelL]agl’1 ide 1 e f heG P- 1RA eg nn e ded f
he eane s ?T2BM b .he Cthe e}ldell ef 1 Ikw)e
S e‘e

a db eaneH be e2didbe e 2017e |

(6). The efflcac d afe f bei agI} de hale bee
a e edi a ni edcb "lled ial \(RCT 'h Ctha
)s%m ilar, , "he/GLP- 1h be| agF ide® a effec-
1Ne "1 eing gI caed haert g bIL] HbAr Sta |Hg
b‘lanag FRG ya,d b a diab la na gk
PPG) i b Sue |h 3bm  (7,9). ?H addi pi,
belHagF ide &cF ¢&d elgh aHd d na i\ge
(BMI) N ' T2DMbP alel] \LY eig \ a d*Sbe i

ih

(7,9). The e RCTb vhéeg & .deHcei' f he effec?eHe
bf bei ag?’\ldel a_ell- deleecb aleth E "Ia Hc?e'
a_icl g le el]h'Hne\ e il VHce'alL]‘
ha ef he e¥l c3 be' a;”l aed | eal-
liicab aC|ce hseésanb‘ege e &b ale%g"va
i.eaed th, eye e i !’bale cligic™.

ea{l (1 lfd|e(ae‘1e L}\\’olbl] HE‘ # 'Hhe'Ha
ae h %\a o f Le \debche he eachuhe
na}(e S’c? lee kc)'.:a Ier?e) RdT da &

h b

ihel'\eVI is1 egeeab alebb%la ss.rﬁs
‘eal-  Sid effec f%el agF ide hat eH bbee é

af 8 ™ hseb o e, tohi o,
?e eﬁec L eL]e bf belHaglb ide Hbae\(c, ?30
b‘o (o ol b v e SS a dhi id f|Ie | a eal-

Bhl a. She d’
belL]agF ide u] ﬁC
o 1d y‘q.

Materlais and methods

e an |He

e|gh
|§|(e i g
 ho khe ] ed ha f(e efflcad1 f
h\l asbsoe b e31ed 'H he ea—

S st

Thi a a n"llceH e, o
5
o) el]-kl’abel ¥d qo & c ed L i h? X Hebei
gb‘ i, ce (Hb 'he[] Chl[]a\) The }z’:i?P Bal be| agF ide
s Id’Hched i Feb¥a’ 2017i i Ctha Sche heH, da a
‘A T2DMb alell eaed |h bei agF ide ¥ de'
R‘ i_e cli_icalt' ac ice
cblileced!*HllMach201 |e (a m:bfé e f14
h Daa eee acedf/n hee‘1ec / |cned|cal

be‘aﬂo al, e b ecNe

bchds\ en(al]d ga 'he bd i E cel daa hee b he
eeac%es». Ad’| T2DMb ale (>18 ea') ee
ellglblef Fhe Vd The e ck' 101e1a \eé: aeH

ih be dlasoeeénelhl’ ad ef ed
b(}hd@ fed The 't g daa o
cbk?lec ed abba ellHe al]d/ 'h ee \’% \’elh‘l i {afe'

@
Obel SC|eHce&Pac icd Vbll hed b ‘thH Wile, &SbH Ld,W_ id Obel aHdTheObel S,OC|e Obel SC|eL]ce&Pa

3

Obe i

) t‘r\

1, 2 aHd 3 n ean e ): age, dlabee
F aj., HbA1C,é ﬁﬁbd F#G e.g% BMI,

ci 6/ fee.ce (WC), @ |de ; { ae ( Pl

bl do e ¥ e (SBP) dia Ylic bl , det 6 w R B\?P

: lgkl) ce id&° , —de i Sg ei chole e' | (LDL C),

cl“g?e

L

|gh\—del1 N 'SeT e/l LC) a_ i-

o e e SN deJ 3- P dhi g
b \e‘e \!e aL] i- Z?abe |(I:n|%élia|1l]|:1] .el\/lb I:g‘zl]', helsaog?ge
i aLn' -diabe it h

f bei agF ‘ide ay g cbnl
a e ded. The‘ fHBAo' FPG, b-h'PPG, &

bb ide,” ig| ce1de LDﬁ%aHdHDLC eee aced
adapheda e ev| 1elgh
V\k?c ﬁear ae, s,BPqo ‘%3# St et &8 !ﬁgd\b(b /-
C|eL] HV e ¢ |Hg ,\aHdade neH\ \
Theb nas v § bjecNe a. a e heeffec—
eHe fbeu}agl‘yge 'H ch( ﬁ Ne) g? caen ia afe’3
i
n h f\eane . Se L'a' bJeQ\Ne |cl’\ded
o 5 o N
a e gchang I d heb b c‘?
b ¥ ss elgh qo g(’i% eﬁ]d >10° he'
cI| |ca§gange' \elaed diabee afe’3n 5?1
b sb
\eane . Adle e e‘eH kb g}caenlc e‘e
i CHH\ le b? bei agf’s ide, ee\al acked. S
kb 'Vedb heL)ca ehlcanPnnl—
ee acb hedl ac d@Hce lh he Decaa‘oH
fﬁe| |Hk| i edi, 2013)

S,ai,icaIaHaI i
st
V‘—Sﬂl a ¥ ed deehl e if

The K |
3 e%nb%bnau 8 ié”éd Daa}b ¥,

YaF e
h

"alabld\' eebeb e} eéa he n ea! aHdadlde?la—

seeeb e ed

N [Slﬁ) Da af 'ca eg(f |Ca]|1a iable
1a» el]age t% Ba |echaace?|c ae ke Ssed
H he ba' |s biheﬁ I aHaL i I‘-'A§) %hich | cpded
allp ale h% e q alglbl|l c{e fa d had
ba ellHen ea(!‘ H}:>A1c f elgh E*flcac aHaI i

. b

| & ded alb a| e ece‘ d a Yea S
hig ‘?% §

é: ba elleheaﬁ’b

belHagF ide aHd had
ney 1HbA1c elgh Rﬁl |g‘aI’e See
ip V e%!’ i g hela e(‘a ca ﬁedf ad?LéCF

L4 PE 4 ed awg% "4 ed t-e \ Wi
% oh

nac ecb alf |gHed— aHSK e as Vsed

Jnﬁb ‘ aHd e eaedneaf e(al] | f‘aial](ce
L' he |5|ednal1 ; L? ¥ B 5SS n¥ld le-
cbr% ‘ a 3‘ ed &!n\’lh\le in & 1The

nea, §B (dsffeece aHdad e”'SB
95AJ fldeL]ce 'H eVal (CI) e e cald Ia\ed f 'each
\inebe,‘.S’bgﬂb aHaI) e\f b aied ab le _ee
£ ef fed ih "he an\tses ai_ical e ds.(The
chal]ge il] bﬁ%clal]d egh S\ e edb aal i
f ¢ V3ia ce, adF baeFe nea\ﬁe sa
bhe% e, fbei agF |dea qq‘aiae An\’ﬁaiaellH—
b

ea'ege U}n deIL a B |ed“1b .éemn; de‘emha‘\‘\s

2019 The A,

o
3

1

!
S

C Ice



Obe i SCieL\ ce & P acice Real-, iddaaf rbeiag¥ ide Y.Zhangetal. 3
ST ' T
f HbA ¢ ed’c eigh L) IHdb eHdeH Yai- a 77.94 (10.91) kg, BMI_ a 27.95(4.07) kgn 2, HbA;,
able |L]c|’ded age, e( diab ee d a L ba eli_e a 9.05 (1.48)%, 2-h PF{G a 1423 (323)nn, IL"
HbAS., BMI, SBP, ig?ceide,LD'ic HDL-C a% e 8§FPG_a 925(1.77)nn I Ba_eli,e chaac e -
e fbelHagF |c}e p\<00 |deed al i- Jic  f, FAS Vlab ae !’nnaied 'H Tableﬁ
can b|g |f|c ailed) Ds(a et 3 al ealFlsllg B v }nael 27.7% he SFASD b l’la ee
3 he h
SPS§ 53 bf ae(g’l\/fSPSS UéA( \ d¥ g- Ha‘e}? g ie ‘ee Le kc)ilag &
Ba edo | he da a hblf nb i a f i 'Hg T2DM. Rega leg hg h| ( Tb (e a |d|a elc
‘1aFe (i-e- eiedd 5 eH||1| aHa? nedlca he befb |l|a| bDel Ig)lae 2303% f
a d’cecfb Pe e'heLééFr\ehoéﬁs b aie hdd be \eaedb evj V | 1|h nef al
%aHdllhgnl |Hg daanslg;h héY e 'HfF eHced a, cilcal 14. O‘V\ lh 2] agllHlde 12 7% 1?1 aga 1?0 8%
ok ih ¥Iif | ¥ ea 86% r‘acuguﬁ , 7.0%
Soh U]S b h f,
|h%aa| ¥ i, 19%§|h5 4|Hh|b| d 1.0%
Results |\h Ilaglf“lde. IH add s 481% & % aleH had
etel ed H\e a, i-diabe ic age,. , 21 Ok% eceN

Ba eliechaacei ic , b aie,
s N st sb 1 his

Fr/n JaHl‘a' 2017 Ma ech 2018, daa frn 323
bal lead lhbelagI’ ide eee acedf'n
he elec |cne§1|cal e b . Of Hu]eb a-

|eH Iac?ed ba ellHe da a xﬂbA1C a qB elgh

h ea H aHd be? chedf n (al i.

The 8§au i g eel cP de u] he FAS &
chafl F.gf e1 The(e ee163 (51.9%) Jne & d

(48. 1% .y Lha Yeall n ea, age f47.6
105 ,eaf’ (B‘o b (alle,, 60.3%) had a diabe e
d am < 5 ea} OL]1 a‘bleS age, baseIiHe elbrls

e

a_ i-diabe’ic age\ ad a nallb b, N (3. %

ecel ed hEe al]ldlabe ic agel_| b ',‘ beiHagI’\ide
. ean Rega&u}g dlabe ic cbw)c Ilca , 12 7%laHd
Hs%bfoale b ee.ed tha e alhlb' f
%) Haf hea'osea eaHdb(al |fa(:,o eb se\cﬁeP
i e he B & bah, .k hb'a ah ad eng\

‘e e e |H4091% 1@7%a d22§( B aIeH
ebgcwa A al 1105% balel] b EeHed i
hd.abeycbehhealH Eaﬁ dHéh &'h‘
ada nab 01%20 e \ed lhdlabelcb g
Uhealé’bakhl ch‘ie(] ah .M et

eHsUl( abb e eL\ 'H 51 8%; b\a |eL] &O%}Jf(\hon

| T~

| N Y-

daelf: "\!65-4.”\751

l | baseline HbA,_and body weight

314 patients included in the FAS

l W%F|MTWWR:WW

Jid

| I
:meems reteed keind g@u&vﬁe &

T mnflants

(I
' I Py cOmpletediizWeeks T 7 T 5]
o e FOllaWotn e .. followenn ik

i sdEomipleted £2-Weeks' T

L 285 completed 12 Weeks”™
Falloyar oo
PN

|
HL'2

-3t 14.insafetyanalysis’ <= <

in‘efficacy, analvsis =

Figure 1 S¥d f char’. FAS, ¥lla al i e;HbA;, gl caedhaen bi .
9 (W %( i s s® 1o G} C4 bg% h

)
2019 The A/

¥
Q)besl'& SC|eL1 ce &P ac,llcé'f bllshed bL L;ohl] W||eL & SoHs L\d, W _id Obeslx‘» aL]d The Obes Ii’r SbC'e‘\L . ObeS llx SC|eL1 ce &P ac,llce

o



eceled a_ i-ho e'e Ne Eane& D li idaenia a
b.(.aae HéSZl'\A) baleH \790A>b§(i‘,on ecell ed
i '!o(eing laane;1

BeiHagFiide adn iL] is"x a,JOL‘

A ba eliie, 215b aie\ (68.5%) ¥ ed bell]aglftide
b%eh , 96 (30. é% ed bell]agl’s ide 'H n blHa—

\’oH ( i h i V\|IL| gla nge (b (0.6%) |L] qon blHa 1011(

nefbhll] aHd L]e (OSA) nbl a|% lhl |IH
glaglL]e aL]d nef fi. A ba eI|e 7. % f he
b ale e ECibeda&all e f02ng%2§%
ece‘ed(OBng%S% eceﬂegloing 0.5% eceNed
045 ng ad 4.1% ecefed 06 ng , f belHagI’llde
quongabe dbeecala f12 ek ,
bTeet iy 102, %394, G2, B 48aHd06(ng

belHagl" ide eeg‘ell 31.2%, 5.7%, 2.1%, 113‘?
22.7% aHd2\'71% f. h&a aie, , e eciel . addi

le 96.0% bb alel] ' cariéd },s kb% le eH ?I Ilfe Ie
IL]\e‘eL] lbL]s
C(I;L]mal v cbne afefSnbth bf beiHagI’iide
an eLl
1 I
CIiHicab aanee’ g baeliea.d he3n H‘hf I
® ae e e &dS Table 2. C v ‘aed |hbae
L 89
afe 3n Hs‘xhsb ean eL]1 1heia aleH\S ed |gl]|f|—
caH clp i eigh , HbA Eh(PPG FPG,
BM, WC hea$ ae, SQ DBP, lg| ce ide_a,d LDL-G
aHd a |gH|f|ca ele‘a HIjL C\ (alp 2o 0001). lH
ng A b aleL] eﬁ |Hg belHagI‘ ide n hel
f belHagI’ ide |1 n b| ab |h u] !‘Il gIa ngQ
ed in |Ia'elfl 01( |de ed a
|gL||f|c s ed’c,o Fa ba ellHe sn?‘k:e xaI
b ¥la | bale - Gootef dk?ue%s & ho
eceTec\f) b heh (p<00001) gl Yot ||1\‘ ‘Sg e-

celi g belhagi" ide m\ cbn bll]a le }1 'H Y “H INgha nge
(o = 0.4464). (
Teb , al e d | d
Fig’ e2bS|gH|f|caH :%h\g
b i, F /he. a b!fla bale
o ‘Sdecbea ed®B  Yo. 05‘ O 929" s q‘io\sﬁ
1§.90% 312 02\ -13. 78 afe'3 n (all p <
0.0001). Afe'Sanbh 8496/o d72. 1%‘% b ale
a al ed elgh ‘o bf >5% aHd >10%, eg ec' eI
§’1bg'%( e ed inilar e¥| = Af\efg’:
h qod elgh (a déc ea ed SblszG}S kg
kééf f1Q9}é ) a 4 Y1381% (—F1.64 § —13.97)i
be| ag |de n hela b aie, aHd b —10.30 kg
9431b —11. %’6 . d 13@3?‘ i 08 ﬁ14 38)
adn i \e ed i cbn blHa U] i h "1 v |IH gla nge a{p <
ooooﬁ rhen b
ih elgh |b Lt o Son sé>1M e§5’75%
‘a 4%8.45% f%'n SSR d9737%(al1d 85.53%
f he n |a he ih i ¥l glagie,
b oo™ 6, (! he' iy h
srerbbq end_ i HbAs, 2h PPG a.d FPG ae
Loy Flg}efF 'he abglflalbl]bb alel]
e(a‘eage chal]ge 'H I-}g s

elgh chang ae ho

hh

b eYeda aﬁ' in e
ss sb s

e|gh



9

+8-11(1000°0)a10+ 22741 +ed/[10a16S°0) €79 (9271 ev'6 /9 1000°0> (601 €19 (S9 ) LL'6 /8L 1000°0> (00"H) 029 6271 ¥2'6 952 §._ | 'uu‘Ddd
L0000> (560 2k'8 (leg)ogel L9 10000> (lzo) s6'8 (L) iyl 981  1L000°0> (66'1) G2'8 (6z¢) tevk  gse .11 uu'Ddd u-g
L0000>  (€9°0) 259 @1 or'e €. 10000>  (€6°0) 96'S (g1 828 veL  10000>  (/8°0) 99 (€s'1) 206 80¢ L % M,«ﬁ
1000'0>  (01'8) 61°29 (82'9) 61" 2L 9/ 10000>  (S201) G9°29 (6L1L) €9 2L /8L 10000>  (ev'0l) 08°29 (02°01) ¥8°2L 992 By Yble © p
1 1 1T 1 S At 1 1T 1 S Y 1 T 1 S S
d rm ues ;9 vy m:__o eq N d rm ues ;9 v m:__m eq N d ,Im ueg 9y mr__o eq N o|ge) eA
T
s T Y Fre=N) e ,QF
(96 =N) 2" 16 elb I 4 1 + opl 4Be log (Skz=N) ep! 4be'teg
% Ba &
T T S N s
suey opl Jbeleqy 1 u-g,; oMo BQYI pPaE U O ;09 UBE eIl D Z d|qel






Obe i, Scie_ ce & P ac ice

Y. Zhang etal. 7

Real—( b Id da a fh 'beiHagl“\ ide

o Ur T L
chal]ge i, 2-h PPG d FPG afe’3n 1. heached  The ead‘e'ee‘eH nall] cd red 'H heflh anh
7546nn L’ (496b7595}al]d 90‘4nn L afeuua f eane eenlld n de ¢
278\97331) aIIp<bOOO1 ebecNeI Theaa]:ls_ 1b ;%‘14 o nalckﬁ:( gI caen'ic eveé1
|caIe | , f he ¥bg/® edaml € f |h| he n bei agFle
b ale ECkejﬂl gBel aa’ |ae:°( hel |r‘aheal;eage (eanell, H\\? eke)L]xl k ‘O“% 'Hed afe'
chang i HbA1c,2hPPGa dFQ’&g ad’ ¢ II dec ea ed 'bell]agl’ ide eane A'b fsb 26b aleH\ (83%)
b‘e'3 nb h & d eached —-2.83% (—2.5 73ﬁ2 ch ' ed bei, " agF |de he b |h|
544nn Y81 (488 ~5.99) & d 297nn e '|He |L]al ide effec ({7% ,‘eanef%
267, 23.27)( aIIp ~®0001) ate3n rbea 8.2 ﬁ‘b ‘e?f‘f table (dss%)
\&ec‘el F b aie, ece‘ng cbnkgna SeHﬂl a:)al ib e?hed rblee’ daa
hea |hbe| glagi e, he aiek hol’ \LdQF |rb\§ a

agl’ ide aHd |L] v |IL|
age cha ge iy HbA,., 2-h PPG aHd FPG afe A
eached —2.94% (-2.49 & -3.39), —5.24 nnbk? t*“
(-4.27  -621)ad -3.10nn | LT o 364
@l p <‘80001 e eclel . k

De ailed e ¥| ﬁn ea dlffee ce , al]dade” 'aHd
95% 'Cl), f he ‘esvb ool end iy SbRY.. 2-h P& FPG
aHd hodL ( elgh aeke 'ed 'H Table S1-S8.

(—2.55

Change i elgh d HbA;¢ ac?0 ding‘\b

ba_eli_ &cha B¢ ( ic ‘a d, he
be?HaSI’ ide & sis qo o

The cha L ge i bbd elgh dIdL] ‘a' |g |f|cal] | b
e (b= 0697 agesza 0. 157), |abee & a 5
0. 157) , " ba elll]e HbA ¢ cae le 094 ) The

cha_ge” i l-ﬁ3A1c aI dld ‘a' igy. ificay e
h H
S

(p = 0%71), age (p°= 0248 e.pee & diy, \O =
0.169), rba ellHe BMI cae fe (p= 6964) \{éde'
he chaL]ge 'H d c8 |gH|f|caHI g ele
S a e ih>28 v( f\lga ellHe BMI aHd\le a e,
ece1| gi'be. agF, |de066)n abp= ooo7aHdp<oboo‘F
eb ECH“ aHd ‘he chang 'H HbA:. ee |g |f|caH
g%ae |Hb\a|el] ih >9. 8% ba eli\e HbA1c Hd |l§
b auéH ecel %g. agF ide, f 0%40-0.48 ng (all p <
0.000%5 Figr eS1) Lo

Deie f |Hath bf( elgh,1 L)SS aL]d HbA. ed’ C‘\lbLl

The e¥l  fnPld le IlHea' ege L " deI ed
Sid Iy sspo) o

. ha g n ba eI| e h e S iWel

\'él’a ed" |ﬁ ba ellHe %MI Ie\bel aL]d1 Re &' *\{

belHag}‘ |dg aL]d Fe HbA1¢ ed’c f'n ba eliL® 3

nonE ivel ' elaed  ih ba elki]e HEA, 1642
Hd:hs qoS\ ngelHagI‘ ide 6’abIeS§LaHd S5).
Adleeele ,I’h | Y d
N estiee |1 bg caen ic € eL] a|_|
stL\iH ‘oH
An & aieg he FAS, hen ad‘e'e
h his H
e‘eb e\ega bIHe |Hal bl |clfd)g & 2a
(51 od aH ‘s}’]llngshS 2% dbne' 'ed ad‘e'e
Aoy [“ie  (17.2%) a d headache (8.3%).
ss
2019 The A

o

a geL]e aII

(hec%ocl’ le bf heaH én eH leed \F} %%}I Gaa
ol s (L‘

Discussion
Theo e e l’d i hefi '2 n"licel]s e, b e“a')?fl]al,
e rb ec | S‘ eg Sidbel aHaI i bf Bei agl§ ide ‘effec-

VeH HT2 I\/b aie, “é
bbe| , iH Ctha The s daaS\c*eg ‘ a d a heaH
eidhy f1005kgadane %o?c f2.87%
(HbAma?evSn h feane The & b eVaj
g fhed\heeffecH* g fhe Z Foidei ba eal- “’aa
%H' €& agk, idei, (o
€. g
L1’het~ aie,, i.cPdedi hda e e Vd e ee ed
hie A h
a geL]ea} DM btfla L@ ea? Id e, |L]g 'H
Ch| a. Ba eli edaal dlca ed ha bei (agl’ ide heb
cibedfbale in ‘e'elg
EECB i &hada elabel %»sd:ea ed’(aqb
Ys
aI f heb ale " ee eI dlagH
|h TQDM |L|d|ca |L]g ha belH a¥, |de( a geHesaI[
de eda a ecidlie'ecane .| |
F Fhe Ghi® & ep Ie, aBMlbe ee, 24.0a,d 27.9
kg n \Qi deftheda Ye ! eigh, aHdaBMI>280kg
n?i cle leda b e(16) heo ee ¥d,
g6 ‘e'elgh 412% eéS\be\e

ih ‘e' eigh a d

56.5% ale

HPQSAJ e(e hal{elgh Whe, ajal g, fe
elg?l I% fbelHagI‘ IdebH he ba | fBa eh]e
l{’_%Mlb aleH |\h b‘e' elgh d 1be i s eieHced
geae’ elg% eff&'c +h| BF/II ée eHdeH effec

in\ila r ab t) !‘d fllagF idé
(11 15) Daa\k% 1 hal elgh C?h é;: aleH 1ee
[ & ailable £ '| |dﬂlg’al nalege maeﬁbﬂhi
h, AJA 8.a%|e Snila®, | her Vdie' 3°GLP
ﬁRA k11314 he , eigh -\ _ Q8 £ Bei agﬁ# ide 2
&de eL]de (Ih hehlg%e b (OGnQa "Iél 3
b *h
hegeae e|g L Iaddl‘oL] aed l’fe!fl
‘e ageacgdl eaesa”a Hhadb% ac d!’S \%
icac lh egad e| hé gI caen |c ? elgh
é {(hlch ey jine ehbw kﬁ«&'
ﬁ, {1'13 ssi 1%
The n & ed¥c 1 iy HbAw iy hi ¥d  a highe
haL]neal1 ed’c,oH b 'ed 'H ‘hé e‘B RCT bf

)

¥
Q)bes Ii‘» SC|eL1 ce &P ac,llc¢ bllshed bL %hh Wlli & SoHs L\d, W _id Obeslx‘» aL]d The Obes LV*. SbC|e\)_ . Obes lg SC|eL1 ce &P ac,llce

)



8 Real—w b Id da‘a L 'beil]agl’\ ide Y. Zhang et al.

Obe i, Scie_ ce & P ac ice

bei agF ide, | hichnea, edci f/n ba eli, e be-
h g h éH b ,
ee, 07% a.§ 1.2% hale beey red (7,90, Thi e

\ | a ‘e' |Hee |Hg becd’ eH% Ave ed’c "1

ea‘1 ﬁdg e hier ¥ all bee nalle'h rz?
kf accb t;sdg an‘E%elne b‘o ﬁbd
ie hate B, red ha ba ellb‘e AW
Ie‘el mg‘;(hé Skdic S a eal »L &Lp- 1RA i
f HBA ed}c heg XN
th?cbedfc ald lwe| 'ela ed _th ba eI| p
HbAs. 16t el “Ohd |s, Qs aig lh hi§h « ba® eli.e
HbA; eV e? had a gea e H%ﬁq\' ed’ c | ?e' 3
h f eane Cwaed ith 6] RCT

bg:agﬁ’ |de " eaH ba ellHe HbA( \be ee, 797% al]bd

8.05%) (\79 he hlghe'ba ellL]e HbAm(IeVel 902%)H
hi ¥d na be a_ i f 'hecheaed

eﬁscac dgb e‘ ed | h bell]agl’1 |de ean éh

Thi \ e a q n |gh aI be et IalHedh achang
hé fb hl‘lab \bf belHagI’ ide. Ihb ety RCT
belL]agF\lde | b hili eda de' a ¥ edf W Jec
ha |,|e f\g: de hd kt'aedl Nedal]d heL]
|Cec ed |? a able 1e fle
s |ng 7%3! T\hl h!’lag [ cea_ ea Re dlffld’?1
bsgleH ) edVg, Hd he ald ac f heqvbg
13&3 ale © I|a ce eeaffeceq \ el a

L'e fb h\’la U] (belHagI’ |de(|Hjec H) é’vegg ed
b e eH e }Hg hena ke1 IL] C|I|_]IC‘gb zlc icep a |eL]
c

i .
ea |iL e |Hjec hb ew fbf i‘bd’f aH
adn 'h b "ldll]g gea ACRE St aie.,
b e cﬁ)ed €i Lag ide. TH he chang 'H ht’l
i Sn a be he ea 2 oh " he i cea ed efflcac
belHagl; |de ean el] 1he eal— o Id se |Hg lh ad(?
’o| ‘he HbA 1c ed’cb e g |f|cal] iL] he
‘Slattel high- o9 Vb (o40%4§aHd 0.0 n'g),
dhl fldlg |hha fce‘\’
lee fGLP 1F§A 1C§’1§)s1 Ll bs

' DecCea ed fa i g e |de leYel afe'bell]agl’ ide
he B i’gge ed eH ial effscac fb'lrb '\lng

hbeh]i’hﬂesnla &'d p-cell A b 'aC|g

n\eal e GLP- 1RA, bei_agl |de ha a !}' Yhalf-life

(15 Y]IL]) aHd d ab f ac \ (4 h? ). elHagFllde
i

inPlaeb b aHdlall H"H eceBH iL] a gF
3 ey e.? naslf]l]e'(ZO) b’§ he |H!‘I| glc effec |
Hﬁna'H alHed 'h he fa |L]g ‘ae b id deg &
d%‘L h } hede Thi® Srlel(be eficial becd’ e
190 b 1 /S
B-cell € Leve ‘bb e | Ie Bcell agai, ‘e' m—
Vla HaLﬁlrb ?el e ﬁH 2152 Thlsokhe ne-
fpcell €° a a bbb eved ip aify die_
?G?m 736?%{ 3 Sdu]iu heo', b 8 38t

?23—25 F b aleH ece‘ g bel agl’bldeb 4 i HL

- T ! L

Thé Ee ¥d alb b|de |fha a V
_he be efl \‘%el qgl’s ide ﬁe r(ealhl dlca A
i hlis g h b .s h
eal— o d e i L9 Afe Y3n h ean e |gl]|ﬁc

%b |\hea'ée SBkIB\D% alc \Ie e/l d
LDLC ee b eVed, he ea_ HDL' i c B JJayifi-
caHI (Theel% "Ye eH S cadiVa d’la'aHdHJ id

'hl e% ela ed , bel agF ide eane aHd [

H My oht
,a'lal?( i edb ni »e'e Ye \'
o ‘?q aH i hs

|d|b g eame;§| Teebeeﬁ gehe'

elghe o' lied eb l‘e $o ac ﬁaelHagF |dng

(Veaﬁca% Va d’la' ne Hw e, h| rb e-
ge Ne be ef|C|aI efflcac eb ec ed a 'Hd'_
caddbb evi¥ lee (féLP‘IRA (13,26).

LI'he \afe chasac el | f belHagI‘ ide ee al
° A&' 55’

" el,' \RHO e W \ﬂHleg f GLP-1RA| (27-2

Zb s§ 1 y s o

i€ |Halad‘e'ee eH ee [
st r‘h N b31
aH e A aic gI caen ic € e e
s dd‘ig‘heSan \ ave hlchna&' be
eb a| edb hequP ed%ede i M[Ibb |ce(fec
aHd { a{lf life | bei agF |de The nai cd e f
belHag |de d| | v a 3 adlered e, 557}5
hich gw val & p-1RA
o,3n)! E s s
Theb e e, Vd ha |gH |f|cal] ! el]g h, ¥cha

eeHNe cllchallfha ad)mmaleclf's
clela evligi n efl}lfldaagal edf/n aslde
‘ge f T2DMp ale A aH be‘a Hal :'—
becei’d helaci fsacgnla b b
g'lb aé" he\nal Imla Cg\
hefl lhbe d allnledbb he1sl bLl b
a( fbelHaglf{'ude Addl Heh RCT & d®&a Oid
lfée aeHeeded e‘al‘ae he eﬁecL]VeHe aH
Safe S g-eh belHagI’ |de eane !
s IHB"bnna( hi lfd fi ff ed" heeffec‘e e
bei, agF  ide §Hl | ‘e e\T DM aleH iy a eal— k?d
e |Hg élng ca, i é‘en eH eebb eVedi bbd
|gh HbA1C, bl o e’ eBld i ix® / file afle '3
L]h of L eane, $h beiy ag¥ ide. A Hd bf
|rb FYen'e, 'H rb eil](!f liaen ia a d Bcell
en e ged. S’lch beheﬂ ee b eVed deb |e |d%
ge, b aleH ba elll]eéha ace1 |c .Thé € Ya-
%Hal elfl l’lgge ha belHagI‘ |dena Be aH effec—
|e\eaneH f 'sf'QDI\)I eb eC|aII f t\aleH
is (1

b‘e{' elg\h al]d be 1\ 'H cllchab qc |ce

Author contributions

S!’d delgH abef hedb Y. Z aHdY J. Daa

glagipe, hee alsadeceael Cbb |dele‘sel b’ IIe ad(aal i \d’cedb C. Z, XL
h h E? %‘9 S
hee a ﬁlc ‘ diffee, ce, hlchnlgh be d’e aH Zsﬁ/l V i| L9 ca'ied ¥
%(e'%a eﬁ]erb |dele‘el (heb b'BceIIﬁHc— b Y. Z aHdYJ AIId’ S' e\‘(edaﬁﬁhso "edbhe
’oH 'h hi g'% flqal‘e'ibL] fhenaH\’
2019 The A h '
Obe l SC|eHce&Pac icd Vbll hed b ‘thh Wile, &Sbh Ld, Wb Id Obe l\ale The Obe |\S,00|e\ Obe l‘\bSmeL]ce&Pac\lcse
\



Obe i,

Y. Zhang etal. 9

Scie ce & P ac ice
@ Ur ! L

Statement of assistance

Thed h ac ledge Yale D* NiL]g D’ aL]d G
Zh% (b athal L en ae Phah acé‘ ical Cb' albh
fTai ical aHd edl (ala che
st isi
Funding
Thi l’d a ®b red b he Na¥ al ScieL]ce

F t’s éa ‘o ¥ ek p bv i ce (g\ H2013209053).
T?e E g htf g‘ age edl |ng fee aH(bk% bllca cha ge
e e ﬁ Hded b ShaL]g\hal BeL] enae Pha'ace’. |caI

Ly abh )
Conflicts of interest statement

The & % " hale decla ed ha he hale No qoL]fllc f

\ 12
|,ee,a C|aed i h hi vy .
N st “ssbo (xxssxd’r\
)
References
1. Z abXG*bLWaHMeaIG (lg eHdbehlL]a ,|b* R
gl bal diabe e eeacha enalclleal’ ee‘le Med/cme

S8

(%altlmore) 261% 9% e3517. \
2. Shel] X,Vaid aA,W S, Ga_X. The diabe e k iden ic 'H Ctha

'H egaed &ie T frainal ¥ e . Endo&r Pract. 2016; 22:
1119-1129.
3. B’erH g M. The!’He‘eH ek age, f C|el]ce dlabee al]

;}Q ,cialt, iy Chi,a. Health Place. 2016 39: 212-218

%( Wa, Ly L He d, e al. P élale ncead c,oL] ()Ibfdlabee i

Cthe ead’l JAMA 2013; 310: 948-959.

5. T L Wa gE YaHgX JlaHgX H a F. Reqonbl aH H’naH

aF cagoh-llkdﬁ [} |de T é)lec1 agalH cht ch |L] em e rts
o 2k b é‘ |Hgn peadialereg nea I| n dn |\bchoHQ|aI
b;bgeLl\e i . Mol Cell\EndocnnoI 2Q19; 481 55 103

6. S1°<:|e Cthe egj’ldellL]efb ! hdo eVeL] ad ean eH bf

b e é‘glabe en eIIH’ (2017 edi le ). Chin b D/abetes Mellltus
18; 10: 4-57.

7. X g’bH Ke-H a Z, Xi H’lZeaI Efflcac
egon b'HaH Hn a, ¥ cagoH-Ilk(t [} |de 1 ||§ |Ha N
nefbhll] L al ih b e2d|abee nelll" Journalgf
Shandong Un/verSIty g-v’ealfl’\ Science). 2811 4§ 1-4. 12.

8. CH aHZ YiF, Sha J, QlaHW WaLkl’ F.Phafac d L]anlc bf
egon\bll]ed H'n ay, gF cagoH-Ilké: B  ide-1 |L] Cthe e, p e2
diabe i a |eL1 . Chinese Pharmaceu}/cal Journal. 2s01§$ 48:
2146-2149.

9. W H, TngX Gab 'H Y, Jie G, ZheL]n ei A. Cllhlcalsl’d oh
. eane f b e 2 diabe e lhl Jec(&)Hbf e%nbl q] H’naH
gF ca b\ e ide-1 7\ 336{90” blHe ihn ef h 'H J Sichuan
Univ (Medngd,) 2011; 42: 576-579.

10. WaHgH Zhai F. P%gannead\ gdo ﬁob e‘eH g
be | u] Chll]a Obes Rev. 2013; 14: \134 14

11. ?/Ie l’y a-Ra aP, Re e -Ga tia R, -Peé O,E calada—SaL1

MS AngI RI-\M I% e\ ?DLTC CI|L]|caI effec bfI| agl‘llde i a eal-

o Id e\ i g| B alH eDiabe e - é%EN Diabe e MelllltfS

W legb wb s¥q. Diabetés Ther. 5015 6: 173185

f f
daleb

2019 The A¢

Real—( b Id da‘ a fh 'beiHagl“‘ ide

12. ChIL]I AS, GaH ML, BeHJan i N, Lang'J Hann e M. CllchaI

eﬁecﬁee fliagl ide ac/ d na |de |b ale
hes ‘ h
‘b e\2d|abee | he\Uledgae ae'% ecﬂecbho s"(d
Adv Ther. 2b14; - 080 00, ¢ &
13. b, llaA,BeraC,B eniM, e al

Kg-en effecNeL]e

li ag$ |de§o' ean e fb e&dlabee IIL] a eal- Il}e e, |L]g a24—
Hh n!’llceH Ly lell |He1eH ual e 'b ecNe !’é . Adv
Ther 2018 35: 243 258.
14. P ooh T, Nel oh P, SheL] L, e1 al. E eHalde ip "e gI cen ic
ch 'Ia d ed’ce elgh |L] Vb]ec ihb e2\d|abee ra
giLg d Diahates Technol Ther 20055 7: 4674
Sl EL] LI S"’ g (6\5; 7‘7
15. Be Ko‘ ic MC, B|I|c\O’ cicl,Heha MD,Gadi e'M,G ¢ eth
ek T. Lg-en effecNeHe fliagk . idesll] a CIa lbll
i 1 SS, i ss
b aleL1 " ba elll]echaacel ic [ eal-life e 'Hglh Ck')alag~I

b e‘la5o al, e /b ecl‘e n"sl |ceLI e' !’d Dlabetes Ther

9097: 8' Po07-1388

16. EdeIhaL1 SV, P, k WH. Te e2d|abee 'H he eal{ Id: he
el NeHal’ ebfgl cé;n ic %H\'I D/abetes Care 2017%; 40:
1435-143b.

17. Kha.1 M, O aLIgJ Pele K, Nai S, } e hF. Deethng
b edlc ﬂea( eealelb ale |hbe2
dlabee sn eIIH’ \J Blabe?es Res. 2015 2015 16&37(;8 *

18. Ma'el\ﬁ Sha J BaL]dIeM e al. Li agV ide, a i, ce- dall
tna GLP- {aHat()g’e added. o 2 PU hoH 4 eab‘e'26\

eekb {d*ce geae’it "Yen eH 'H gl ‘paen ic alld elgh
%L‘ ()I o aEd(Z'hadd'Hg s |g|la He Ik lacel |L1

bjec ihbe dlabee ESAD 1 SU). Diabet Med. 2009; 26:
Se8-278! '

19. Ka akiT, Nan baM, Yan an¥ aA, So aH, W lka AM, B/

RG.B e aidee hlbl qo e-de eH szec gI cen ic ('I

ha oh %hi o
Yer12 eek | Ja aHeéﬁale thE maN ch'IIed
hb c{abee Endocr J. 20})9 E6{415 424,

20. Kleffe T, HabeHe'JF The gF cag - -likée |de Endochev
1999 20: 876-913.

21. Rl el RA, HaL] ey JB, VeldH' i JD, B’ le 'PC. IHd’c 5 fbeacell
e b a Ki 63/SUR1- elec e K (ATP)- chaHHelgleHeb e e1e
bgaqellll]!’lu] esaHle!’hH ece L]IHH"Y‘IBL]I|6 d’l-
v eda hi sh (11 n M) gI’cb e. JC?/n En locrinol Metab Q%O4 89:
\795—805

22. Rl elRA, Ja a |theS HaL] ey JB, S¥ | J, LangL] R, B, Ie'PC.
Be a-cell eIgcsN e K (ATP)- cﬁaHHel acHl a BHb ! ec be a cell
aHdH’nasHlle fraWna ile an |d:bb |gelhdfcec?

i, . Regul Bept. 2010; 16§ 158-3g2. O\

23. Mele yJ, Kennele G, JJ, N&# ck MA. E/ hén Ci, & ag-
H' e he decelea Hbfga iceb | |Hgb gklcagbq likép E
|de1 aHdl’Hna k l’lll1 g ic ef(ec |H\healh l’bjec .
blabetes 2005; 52 5215 22 % \ s

24. Meie JJ. GLP-1 ecke |, rag i

U] hsi ) )
b e2dabee neli¥ - Nat Reév Endocrinol. 2012; B: 728-742.

25. }%IehaL] OG B eJB FiLen MS,e al. § he ice e di-4
(e eHalde |gH|f|caL] ed’ ceb b aHdlaI ahd fa |H¢ lana
gl’qo i %bjec l\h b e2d|abee J Clin End(s)cr/nol l\/?etab

1 1~
2008%38: Shsz-3556.

26. Ro d| elli M, % i A, Ga qolflA e al.U ebfll agl’ ide i |L] he eal
( tdaHdlrb acaSanHh neaqollccbl] 'I%elgh ti id
b'fllebk)cbe!\”ehea'aeadealﬁc lin Th

b o he S TRCh
2017; 39: 159169,

27. P|S‘L1 e’ X,A ® A H*ubkaK e al. A aL]dbnl ed, c’oLl k')lled
fal f$0ng 1f|| agF ide i i elgh naL]agene,1 NEng}JMed
5018 373: 1122, {

'|L]dN id” alf ed, ean ey f

¥
Q)besl'\‘»l SC|eL1 ce &P ac,llcés bllshed bL %hh WlleL & SoHs L\d, W _id Obeslx‘» aL]d The Obes LV*. SbC|e\)_ . ObeS lg SC|eL1 ce &P ac,llce

o



28. W han C, BleY iL] T, Aakaki R, e al. Efficac al]d afe | f
s s 1 % s r-\ o



