Glucagon-like peptide 1 receptor agonists for type 2 diabetes mellitus
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Abstract Non-insulin injections of an antihyperglycemic drug for the treatment of type 2
diabetes mellitus is associated with a gastrointestinal hormone. To be discussed is the
glucagon-like peptide 1 receptor agonists (GLP-1 receptor agonists). These drug have been

synthesized and developed to make the structure resistant to degradation by dipeptidyl



peptidase 4 (DPP-4). Currently, there are medications that have been registered in Thailand
such as exenatide and liraglutide, which are both administered in the form of injections into the
subcutaneous tissue. This article presents the mechanism of action, progression of developing
medicines, dosing, pharmacological, pharmacokinetic, adverse reactions of drugs, and
contraindications for pharmacists to gain knowledge and understanding that can be applied in
practice. The goal of providing advice to patients with type 2 diabetes mellitus is to help
improve glycemic control, knowledge, and medication adherence which will result in a more
effective treatment outcomes.
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SU: sulfonylurea, TZD: thiazolidinedione, DPP-4 inh: dipeptidyl peptidase-4 inhibitors, SGLT2 inh: sodium-glucose co-
transporter 2 inhibitors, GLP-1 RA: glucagon-like peptide 1 receptor agonists

U7 1 wwmanmsinslsaiwmanusiian 2 (@audssnnienssdnsdn 1-3)

nalnmsaangna

gasluuduasan (incretin) Wuaasluwluszuunmadnamis delusrenied 2 e
lédun glucagon-like peptide 1 (GLP-1) uwas glucose dependent insulinotropic polypeptide (GIP)
G'fiﬂ@mJﬂa'ﬂ:Qﬂﬂs:@uslﬁ%é"@mﬂﬁw"lﬁlﬁﬂshu,ﬂmmm:d’mﬁu aNEau ueedelsAauaasiun
fAfene3sTiamuioand 3-5 wifl 1ilasannemeeznasewlsy dipeptidyl peptidase 4 (DPP-4)

' a a o v a a A < a £ 1 ' v & 8 a
JUBURAN Uaaﬂuuaummu ml%aaﬂuuaummuﬂmaaanmquﬁagvlé)'l,wu’m MIBWIINNIT

a 3 A

a £ oA | £ e a o
ANABEINNUONDLHRNB GLP-1 LL@]&’]&I’]‘EE\aaﬂf]“nﬁa%JJVL@‘HW%LWalﬁuﬂﬁiﬂ’mﬂNR@muﬁmﬁaiu

A A A o v @ a a o 1 A A ' ° o
Yh LuaaﬁnﬂiﬂmJﬂmNmmzgnmz@qml%%aoaaﬂuuaummuvl@ﬂ@amaummsmum'la

A

Luaaaﬂuuammau%é’méi'afﬂ'mmi%'uﬂs:mummﬁwzﬁNamuszﬁuﬁ’]maTmmz@u
a



msé’amﬂzﬁuazﬂa'am‘éwgaumﬂmmma&?maoéfudau donadonsanszaUitaaluidan
uaﬂmﬂf:ﬂ'aa@mmé"aaaﬂuun;imﬂaumné'ammaﬁmmé’udau WHINAADNITAANITFIN
ﬂQIﬂaﬁﬁu Farnszevinanalwdandrzaslunswasanezlisangns é’aﬁ?qu%{hmimzéju
mwﬁo%uqauﬁﬁuﬁmzﬁuﬁtﬁmalmﬁa@'ﬁa"laiLﬁum’mL?}mlumnﬁ@ma:i:ﬁuﬁﬂmalmﬁa@
&1 (hypoglycemia) wananitssfinaaanistudvesnsziwizenmsvinlidusidn Sudszniu
a1m7ldaans Tredanaiinlinssinizanmsinewiniu (delay gastric emptying) LazaAANY
amﬂmmﬂ@Uaanmﬁﬁ;ﬁquﬁﬂ'smamnmmsﬁ"LaIﬂmmﬁaluauao““” na'lnnsaangnivese
09 u,amlugﬂﬁ 2

— Inactive
laldmasizluauas Rt
- AAANNBLINAINIT 21%15 (GLP-1 uaz GIP)
Qﬂﬁ'lmﬂﬁ'mmuvlmﬂ DPP-4
NITAUNITARY
! ga5lu% incretin
NITLWIZTIR3 (GLP-1 uaz GIP) auIaW
- aanIHuAITaINTIINE GLP-1 uaz GIP GLP-1
el et TUNU l[3-cells uny l(1-cells
- FrwflananfivinlinTzwne o S o
, P UM TRAIT U AANITRAINGATNDY
IWITIIUIUTN | [ ™
(delay gastric emptying) ) anTzauinaaluifen a@m‘sa%ang%aﬁ@?’u

DPP-4 : dipeptidyl peptidase-4 enzymes, GIP : glucose dependent insulinotropic polypeptide, GLP-1 : glucagon-like peptide 1

{ A‘ o v a {
3N 2 naNNNsaaNaNIVaseN (AaLUaIINNLENFNTEN989N 4-5)

ANNALNI IHNIINMWI187 GLP-1 receptor agonists
mﬂmsﬁ@ﬁummjulmiﬁa?al,mﬁ:ﬁ%mﬁmﬁﬂmmu GLP-1 udvinldeangns lewind u
lasnidaudadldfinnuadioafsuazauniniuny GLP-1 receptor lalaslignyinaindan
au o] DPP-4 39sunsalmdussnelsaiunnnule ﬁaqﬂuﬁmﬁ"ﬁ%’umiﬁumtﬁﬂumu,éh
' exenatide, lixisenatide, liraglutide, dulaglutide, albiglutide 1iasspanfignumziuyying
luiana msﬁwmmﬁmamiugﬂﬁ 3 L%I&lfﬂ"lﬂﬂﬂiﬁ’]lﬁmﬂvl,“flﬁﬂu@iaﬂ’]igﬂﬁﬂaﬁElﬁ')ElLauvLGﬁSj
DPP-4 Tasnm s nnwutlasdunisnsaazd luluduniief 2 uas 3 289 N-terminal positions 39
lawniu exenatide uag lixisenatide %uﬂu GLP-1 receptor agonists mﬁ@ﬁaaﬂqw?ﬁ{gu (Short-

acting GLP-1 receptor agonist) ¢iaain13Walw181 GLP-1 receptor agonists 1iaflaangndan?



(Long-acting GLP-1 receptor agonist) laia a3l indauny aq'ayﬁu (albumin — GLP-1
conjugate) aunsaLiesihlimAanusen ldlalaauntl (noncovalent conjugation) uazaaelien
anfdaaanniilatiag inlwlden albiglutide uazfadnadndunia side chains vaaidding
Al fatty acid il laen liraglutide Fadu long-acting GLP-1 receptor agonists anaianits d1%
, o v o 4, 4 < ,
dulaglutide gnWauin1a Ny Indduny 196 TeteiiaTzeziaaIn1saangnT (duration of
action) UazdaININIIWAIW taspoglutide laan sl zinc tudivinazaisdnIuuImsen 39378
o v =3 d‘y d' g: va C= % uadd‘y 7 [
vlinszuaunisgadusaniieitialusuldfianits (subcutaneous) T1ad wadditlanganmuilu
AURAY LHa9aniTewnsiia hypersensitivity reactions wazeIN T LN IUszaIdanTTULY
Aa S a o v 6 1 ¥ . & '
i1y wananidsdniswan lasn1sliidyIndgnu microspheres tilunisdan g
Uaadaassnaniitaidalusuwlaninitsluanaizuad subcutaneous depot batilu exenatide-LAR
(long-acting release) &6 UAAN1"® TaauuandIId1uguani@avas short-acting GLP-1
receptor agonists LR Long-acting GLP-1 receptor agonists A9uaadluansen 1 wazluunainy

g LR AN v £ a v . . .
fazvananisnd lesunmaaunadouludszmalnglaun exenatide wae liraglutide

Exenatide

HXGXEXGXTXFEXTXSXDX LIS XKXQXMIEXEXEXAXV IR LIEX I XEXWKLXKXNXGAGHAEAS XS ACKALNPAPXPXS

Lixisenatide

HXGXEXGITXFXTXSXDXLXS XKXQMIEXEXEXAXVXRXLE) I XEXWNLLKINXGAGENPAS AS KNG AAXPAPAS KKAKAKAKIKAK,

N 7Y

()T EXAXH
B HAXEXSDE Dy

D D

Liraglutide -—
y 2 GLP-1 v

s S

8)~ R
LEE YR a )G )EXLXY

A
K ) 16-carbon fatty acid

W | ) F L E ANAANANANANAS
SEEEUNE 2 EXFY 1 XaYwlLXvIKXGXRXG

Albumin

311 3 MIN@UIET GLP-1 receptor agonists (AAKUaIINLANENTEN9891N 5-6)

Exenatide 11481020307 la3U5091n135n 9 1301w wTHha N 2 lasRIaIzianain
A v o & o g .
exendin-4 Tstuzaslaunldaninaisvassaiiiasnaiu Gila monster (Heloderma suspectum)
A o I . Lo Ada o ’2 o 2 o | @ & o
Jansaztln amino acid NNANVAIIARINY GLP-1 Vainh ﬁmmvlﬂgmmﬁ:mm:wwmm
exenatide I@mmsﬁ'@umlﬁwu@iamigﬂﬁﬁmU@Tamauvlﬁnﬁ DPP-4 uatitadanneniansastduwild
[ a £ adaA v dql‘ dl' g: va L 1 & An

Indluanalwadasuinissdiedtaaduiteialusuldfianis (subcutaneous) ** Aa3a%ia
U981 exenatide NRILATIZRNUIIN exendin-4 HA1UTzN 2.4 TN VzNTzaUL WA a

. @ a P £2 < [ a v ada v
(plasma concentrations) UG@G%GLWUGW@W'ﬂzaaﬂQﬂﬁﬂG 4-8 Taiuﬂﬁﬂﬂﬂqi'ﬂi%qiﬂq@'}U?ﬁﬁ@lﬂn

6



iioufalusuldfionigse exenatide luawia 10 lulasnsy Tuazaoinss su1saaas=ey HoA,, ¢
0.8-1.5%¢"2 gz exenatide 711w short-acting GLP-1 receptor agonist A3RaATEaUIANa Ll
I R0AUMzaA1W1T (Fasting blood glucose) lumssnenlsaiunwiuafian 2 ladaudroiaanin
liraglutide LLae exenatide-LAR s'ﬁlal,ﬂu long-acting GLP-1 receptor agonist' uanmnftﬁ'awu*jw
;jﬂmﬁ"tﬁ%’umﬁ'ﬂmﬁw exenatide Hinindafianasads 2-3 Alansy nasldsusuwn 26-30
§ai*2 lapauauuasguandan 19N FTIaua1aasa981 exenatide Al lun1sn e
Tsauwnwnuafiaf 2 dsuaasluaned 2

@13191 1 QaaNLAV898INGY GLP-1 receptor agonists THhafiaanansaw (Short-acting GLP-1

receptor agonist) WazThaiaangnsana (Long-acting GLP-1 receptor agonists)®2*

Short-acting GLP-1 receptor Long-acting GLP-1 receptor

AmANIR agonists agonists
A 4 <& a2 <
(Fidanoangndan) (BhaNDDNONS L)
TaRIDY Exenatide Albiglutide
Lixisenatide Dulaglutide

Exenatide-LAR

Liraglutide
A1n3953a Exenatide 2.4 5219 Albiglutide 5 3%
Lixisenatide 3 72149 Dulaglutide 5 5

Exenatide-LAR 14 3%
Liraglutide 13 7214

NN38AZAUINAA LA

Modest reduction® Strong reduction®
W dAB1%13(Fasting blood glucose)
NMINATTAUINAA HALRDAT IR
. ‘ Modest reduction® Strong reduction®
219%13(Postprandial hyperglycaemia)
NAAUNAINAINAASS 1-5 Alanyw 2-5 Alansw
A o a Y o o o Y
INNINAU I 8 38% wu'le 20-50% waITUEN WU'le 20-40% #aITUEN
UszanmalaninIananoidan Uszanos 4-8 oWk

$ short-acting GLP-1 receptor agonist FNUIINAAIZAL fasting blood glucose Waz postprandial hyperglycaemia lumsnm

Tsawnwnuaiian 2 lddaudratasnin long-acting GLP-1 receptor agonist



Liraglutide 1TJuenfilasusaslunssnmlsaiwnnnusiafn 2 §9 liraglutide 81313

o s vV & . . Aa o v o A 2 aa
WAl LAZRILATIZA AL amino acid NHANEMEAIHNY GLP-1 U09A% WENA1AIITIAUEILN
&/ QI/ { > v Qs Q % a 1 U,
BTN 11-13 T lue™ LﬁaoﬁnﬂmswwmmI@slmﬂviLﬂﬂvlwﬁﬁmﬂuaayuuﬁdawalﬁﬁ

) A a \ P v  add v A A & va o a
izﬂllﬂf]lul,aa@]l,wUﬁwa@aﬂ'ﬁlﬁﬁqiﬂ'}@nEl')ﬁ@o@L“ll']LuﬂLElaluTul@]N')%uﬂ (subcutaneous) LW

Tuazaie'’® daygainmifinsidunieaddinluszozi 3 (Clinical trial phase 3) lun13inm

lsawmiusiiadi 2 wuidenuuanad19uesnmIanszau HbATe Wasdnies Waldsun 1.2
faan3y Suazass Wisuifsuiumsldsum 1.8 Haansu’™? udegelsiann oluwwne 1.2
faansy JusEntnmiiaswelunsan HbA1c Seldifluamwiaenlugae maintenance wazanansa
Lﬁmm@mﬂﬁﬁwm@gaq@ 1.8 NadNTNALIM INNIANWINUIN liraglutide HUszRnTawluns
a0 HbA1c Uszanmdanas 1.1-1.8"72" uananiigewuitaansnanszauanuaulafia (systolic

72 uazhihof a3y liragiutide HthwindaNanadiady

blood pressure) boUITNNMA 2-7 mmHg
2-3 Alansu laganmsAnENUININRINAINRARITUFINA LaaILd 16 FUANRLIN DI 52
o 6 o o 22 a v A v d' 1 a A . . v d' 1
sUaNaNILEN® vzaeanuildayanenediliz@ndniwsad liraglutide 2z lAaNuLaNed
> 1 d}/ a d' =S =) A:i o = EZl a d' d'd
NWILLARLTATIA G91NNNTANEN ITLaLTY ﬂmm‘sﬂnmlugmﬂIimmmmﬂmw 2 Ny
iwiniAin (BMI 224 kg/m?) uaziin1zéan (BMI 228 kg/m?) wuingthenlé3u liraglutide 3
2’ % s d' A a s a Qs s 6 n‘ a a
MIRINANaaadaIuUIzum 7 AlanTunadlesusn 24 gUa1w ameNUszansawluniiaa
HbA1c Uszunawdasas 1.7% I@wm@mLLazqmauﬂ'@mamé’maumaﬁmaam liraglutide 7

1xlwn133n e lIaLInINwIRaN 2 asuradluansen 2

R T PUTREI P R IR oY R Y b

ol UsraeRfnudeudtasinaziianuszuunmaiuneinis launvaade
omsliges adnld 81381 aAANNEINEIMNS HENANHE1AT anmstefTI: uaznINy
AeszautinaalwdoadnldUszanmonas 9.7-23 nydildunuuy monotherapy wiawyldTanas
3.6-43.6 N3G 1TUUD combination therapy a%a1n13luRstszasdrinnldiosunuddandng
Juusd leur UfASenadeanIun 1w Auaufis Gudaudniauiinunau-?

Favuldianda léun Hypersensitivity reaction uaziitasandnsaulugainasaad
163y liraglutide Lﬁmf:aaaﬂmawiawvlmaﬂﬁlu%hb waziiilasenunsdinfiluusise (C-cell
hyperplasia) é’aﬁ?u%?ovl,aimﬂ“ﬁm;‘Tﬁﬁﬂi:i’@%%aﬂsﬁamaﬁugﬂiwLﬂumlf%wiauvl,mam?
(medullary thyroid carcinoma) ‘vﬁaQﬁﬁﬂi:’mﬂ%aﬂiz{aﬂ’mﬁu‘gﬂﬁuLflu multiple endocrine

neoplasia syndrome type 2 (MENS-2) kazindudasfaauisnnudaaansuassnes b2



A1519N 2 °um@1mLLazqmauﬂ'ﬁmamé’maumaﬁmaammju GLP-1 receptor agonists

MINH LIALLIAINUTRAN 2242

Al

qmauﬁa Exenatide Liraglutide
n1saada SC 65%-76% (Toyaludainasas) SC 55%
nsaunulysfn lifiTaya > 98%
a s d'
MsLNUadsan . . e .
N laifidaualuumue laifistudan
G]ll u 9 CJ
A1A39IA 2.4 Tlu4 13 Talu9
ARIALT - YWIALNINAY 5 mcg SC Tuae 2 A9 - PALTUGH 0.6 mg SC NN
AauaIMSEEAzLEY 1 T2l Uu  dezana 1 sdanw?
Jepza 1 Whaud - YUIAELT9 Maintenance 1.2 mg I
- YUWIALNTI Maintenance LANIWIALADS 8239 3NTALANIIA e leDsame
10 mcg SC Auaz 2 A3 ABUAIMITTIAE  §987 1.8 mg Aalu
W 1 Tlas (USuamasneunis
DIEVHEN LR HITG LS )
W10 - CrCl 50-80 mL/min :lidasdTuvmaen "La\iﬁiTa;damsﬂ%'ummﬂm
athalsala - CrCl 30-50 mL/min : 32NA3239M T b 2RI IIM I WWasuen
u
TasaNIT IS NN LA U AL NN TR LN LRSU LN WAL
- CrCl < 30 mL/min or ESRD: lauugii
Mkt
TR LT Ta) o1 o o
. . laidasdsusmaen laidasdsusuaen
gﬂaafsamn

$I 1 vet . . & e & I
AYLANITHERAINICRINIWIUARENDDLNIUDY 6TILU

P A o . o a . . A vL | R & a i A vLu a @ ' Q@
HurwiasuaniLazaag s]ﬂi‘ULWSJ’LI%’lﬂf_I'] (tltratlon) LNDRADINTT LUINIUILRIAADTZULUNINLABAIANT LTH AALLF 818 1979 LT ua%

uwa;ﬂ

' . M oo & v .
1lungu GLP-1 receptor agonists 1 laTun1siunaifouludszinalnyldun exenatide

uaz liraglutide 1iusndaiiniaibalusuldfiiniandqmaniainilan GLP-1 (glucagon-like

. . & I 1 { Af { v Qs a a a
peptide 1 receptor agonists) GﬁaLﬂum’mqwﬁaaﬂnwmﬁsmlaaﬂuaaﬂuuauLﬂi@ulus:uuwnaL@m

L e { v v 1 o v ‘a(
2113 lasunsnamuazidfsuutaslasigslinudanisvinaradraiewlosd DPP-4 gnt

ﬂizﬁ%ﬂﬂigd Lﬂi']zﬁl,mzﬁ é’oﬁwgamﬂﬂ LU@]"IL%’N&‘U a9AUdaL a@mmé’aaaﬂuun@mn BH%GE"NNS

1 ¥ { o & a 1 o : c: a a
@]E]ﬂ’]iﬂ@]ﬂ’]iﬁ?’]dﬂaIﬂaﬁ@]U GII\‘]I@]U‘L]ﬂ@]?JaGTNﬂWEJ Vn’]ﬂiZ@‘Uuﬁ@]’]ﬂl%LﬁE]@]@]WE’IE]%IN%B%LQ?@]%

' £ o & e v < a a AJ [ a 3‘ A =S " A
"ﬂzvl,&lﬂaﬂﬂﬂﬁ mummﬂumsm:@;umsmaawgaumuﬂmmummahmama"l,mwwm'm

9



6

- - . : Yo £
ReIlNITAaN1IEIzaUNaal kiR aadn uaﬂﬂﬁﬂﬁﬂdﬁNaaﬂﬂﬁﬁwaﬂﬁﬂaﬂﬁﬁiiﬂﬂaaﬂQﬂﬁﬁﬂuﬂ
d o o ° P )
anuaIna1In laldmantsluaney san1studivasnTzinizanm1 a1l auE1 3% Sulseni
T e aaad HUIENTAINALLNNTAA HbA1CUﬂzﬂhwujﬂéﬂﬁﬂﬁqﬁ%ﬂﬂﬁigﬂwﬂéﬁUUWI%ﬂéN
GLP-1 receptor agonists RINAHNAINANRT LAZHIFINITOAATZAUANNGW IR lALUTTH 2-7
& A ' a o A v o o | R &l
mmHg 39saalanaiaddanisiialianilauacnaaaienls s1nTUaINTINIUTERIANNL
ﬁﬂuﬂﬁdﬂaﬂuﬁqﬁEuuiﬂﬁhLﬁU?ﬁDi:UUYVNLauaﬂﬁﬁi1ﬁﬂﬁ Wadl8y a1w1s ety AAW I
L0 LN

LaN&13819D9

1. Diabetes Association of Thailand. Clinical Practice Guideline for Diabetes. Endocrine
Society of Thailand. National Health Security Office. Bangkok: Sri muang printing CO.,
LTD; 2014.

2. American Diabetes Association. Standards of Medical Care in Diabetes-2016: Summary
of Revisions. Diabetes Care. 2016;39 Suppl 1:54-5.

3. Chamberlain JJ, Rhinehart AS, Shaefer CF, Jr., Neuman A. Diagnosis and
Management of Diabetes: Synopsis of the 2016 American Diabetes Association
Standards of Medical Care in Diabetes. Ann Intern Med. 2016;164(8):542-52.

4. Verspohl EJ. Novel therapeutics for type 2 diabetes: incretin hormone mimetics
( glucagon-like peptide-1 receptor agonists) and dipeptidyl peptidase-4 inhibitors.
Pharmacol Ther. 2009;124(1):113-38.

5. Meier JJ. GLP-1 receptor agonists for individualized treatment of type 2 diabetes
mellitus. Nat Rev Endocrinol. 2012;8(12):728-42.

6. Drucker DJ, Nauck MA. The incretin system: glucagon-like peptide-1 receptor agonists
and dipeptidyl peptidase-4 inhibitors in type 2 diabetes. The Lancet. 2006;368(9548):1696-
705.

7. Kolterman OG, Buse JB, Fineman MS, Gaines E, Heintz S, Bicsak TA, et al. Synthetic
exendin-4 (exenatide) significantly reduces postprandial and fasting plasma glucose in
subjects with type 2 diabetes. J Clin Endocrinol Metab. 2003;88(7):3082-9.

8. Nielsen LL, Young AA, Parkes DG. Pharmacology of exenatide (synthetic exendin-4): a
potential therapeutic for improved glycemic control of type 2 diabetes. Regul Pept.
2004;117(2):77-88.

9. Kendall DM, Riddle MC, Rosenstock J, Zhuang D, Kim DD, Fineman MS, et al. Effects
of exenatide (exendin-4) on glycemic control over 30 weeks in patients with type 2

diabetes treated with metformin and a sulfonylurea. Diabetes Care. 2005;28(5):1083-91.

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

Buse JB, Henry RR, Han J, Kim DD, Fineman MS, Baron AD. Effects of exenatide
(exendin-4) on glycemic control over 30 weeks in sulfonylurea-treated patients with type
2 diabetes. Diabetes Care. 2004;27(11):2628-35.

DeFronzo RA, Ratner RE, Han J, Kim DD, Fineman MS, Baron AD. Effects of
exenatide (exendin-4) on glycemic control and weight over 30 weeks in metformin-
treated patients with type 2 diabetes. Diabetes Care. 2005;28(5):1092-100.

Heine RJ, Van Gaal LF, Johns D, Mihm MJ, Widel MH, Brodows RG. Exenatide versus
insulin glargine in patients with suboptimally controlled type 2 diabetes: a randomized
trial. Ann Intern Med. 2005;143(8):559-69.

Drucker DJ, Buse JB, Taylor K, Kendall DM, Trautmann M, Zhuang D, et al. Exenatide
once weekly versus twice daily for the treatment of type 2 diabetes: a randomised,
open-label, non-inferiority study. The Lancet. 2008;372(9645):1240-50.

Knudsen LB, Nielsen PF, Huusfeldt PO, Johansen NL, Madsen K, Pedersen FZ, et al.
Potent derivatives of glucagon-like peptide-1 with pharmacokinetic properties suitable for
once daily administration. J Med Chem. 2000;43(9):1664-9.

Agerso H, Jensen LB, Elbrond B, Rolan P, Zdravkovic M. The pharmacokinetics,
pharmacodynamics, safety and tolerability of NN2211, a new long-acting GLP-1
derivative, in healthy men. Diabetologia. 2002;45(2):195-202.

Degn KB, Juhl CB, Sturis J, Jakobsen G, Brock B, Chandramouli V, et al. One week's
treatment with the long-acting glucagon-like peptide 1 derivative liraglutide (NN2211)
markedly improves 24-hglycemia and alpha- and beta-cell function and reduces
endogenous glucose release in patients with type2diabetes. Diabetes.2004;53(5):1187-
9.

Garber A, Henry R, Ratner R, Garcia-Hernandez PA, Rodriguez-Pattzi H, Olvera-
Alvarez |, et al. Liraglutide versus glimepiride monotherapy for type 2 diabetes
(LEAD-3 Mono): a randomised, 52-week, phase lll, double-blind, parallel-treatment
trial. The Lancet. 2009;373(9662):473-81.

Marre M, Shaw J, Brandle M, Bebakar WM, Kamaruddin NA, Strand J, et al. Liraglutide, a
once-daily human GLP-1 analogue, added to a sulphonylurea over 26 weeks produces
greater improvements in glycaemic and weight control compared with adding rosiglitazone
or placebo in subjects with Type 2 diabetes (LEAD-1 SU). Diabet Med. 2009;26(3):268-
78.

11



19.

20.

21

22.

23.

24.

25.

26.

Zinman B, Gerich J, Buse JB, Lewin A, Schwartz S, Raskin P, et al. Efficacy and safety
of the human glucagon-like peptide-1 analog liraglutide in combination with metformin
and thiazolidinedione in patients with type 2 diabetes (LEAD-4 Met+ TZD). Diabetes
Care. 2009;32(7):1224-30.

Nauck M, Frid A, Hermansen K, Shah NS, Tankova T, Mitha IH, et al. Efficacy and
safety comparison of liraglutide, glimepiride, and placebo, all in combination with
metformin, in type 2 diabetes: the LEAD (liraglutide effect and action in diabetes)-2

study. Diabetes Care. 2009;32(1):84-90.

. Buse JB, Rosenstock J, Sesti G, Schmidt WE, Montanya E, Brett JH, et al. Liraglutide

once a day versus exenatide twice a day for type 2 diabetes: a 26-week randomised,
parallel-group, multinational, open-label trial (LEAD-6). The Lancet. 2009;374(9683):39-47.
Montanya E, Sesti G. A review of efficacy and safety data regarding the use of
liraglutide, a once-daily human glucagon-like peptide 1 analogue, in the treatment of
type 2 diabetes mellitus. Clin Ther. 2009;31(11):2472-88.

Feng P, Yu DM, Chen LM, Chang BC, Ji QD, Li SY, et al. Liraglutide reduces the body
weight and waist circumference in Chinese overweight and obese type 2 diabetic
patients. Acta Pharmacol Sin. 2015;36(2):200-8.

Truven Health Analytics Inc. 2016. [database on the Internet]. Micromedex. 2016 [cited

2016 Sep 28]. Available from: http://www.micromedex.com/

MIMS Thailand [database on the Internet]. UBM Medica. 2016 [cited 2016 Sep 28].

Available from: http://www.mims.com/

Bjerre Knudsen L, Madsen LW, Andersen S, Almholt K, de Boer AS, Drucker DJ, et al.
Glucagon-like Peptide-1 receptor agonists activate rodent thyroid C-cells causing

calcitonin release and C-cell proliferation. Endocrinology. 2010;151(4):1473-86.

12



