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Abstract

Sodium glucose cotransporter 2 inhibitor and
glucagon-like peptide 1 receptor agonist are new
types of glucose-lowering medications for treat-
ment of diabetes mellitus type 2. They are usually
prescribed in form of additional therapy to the
first-line drug. Clinical trials have shown benefit on

cardiovascular event reduction. In clinical practice,
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Tsmummueingl 2 (type 2 diabetes mellitus;
T2DM) Anainn1izaonoseiluudugdy (insulin
resistance) 3auAvIUALYRnRoBUgALLA laifiLone
(insufficient p-cell insulin secretion) vil¥i5z s 1hme
Twdengeniawild wuldinnniiesa: 95 vesrie
wivmiludszmalng stawuluauey 30 Tiuld guse
#u oxmasinAeeduresly Anudssdulsaum
infzindudlofionginniu miamasanmdome wie
wiofmefivssimduumuaaassd ™ Tsaun
v lAAatlmmommuaidy (metabolism) wov
sume Josinideds dnzunsndeufioToazduq
vi7la naeaiiien auss Umedszam m la wh 523

e ludeothnla
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dentists may encounter the patients with these new
drugs more prevailingly. Therefore, understanding
in basic of the drugs is quite necessary. This article
mainly performs major drug profile in terms of
mechanism of action, effect on glycemic control,
associated cardiovascular studies and some char-

acteristics.

Keywords: sodium glucose cotransporter 2
inhibitor, glucagon-like peptide 1 receptor agonist,

cardiovascular disease

vt fhedanilvaiinldduioslsaummirini
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33y (chronic kidney disease: CKD)(5) FofiwunTeiu
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(atherosclerotic cardiovascular disease; ASCVD) i
fAeAe naulsaialaviaien (ischemic heart disease:
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Tt lafuman (heart failure: HF) Fomaidu
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1. szduhmanglaglunagmdoone1msuaz
LRI (fasting plasma glucose: FPG) > 126 mg/
dL w30

2. szauthmanglasvdomuamands 2 dlug
(2-hour post prandial glucose: 2-h PPG) > 200 mg/
dL v3e

3. lnalafian dlulnadu (glycosylated hemo-
globin: HbAlc) > fo8as 6.5 %30

4. szivihmanglasluwaisuiuuuds (random
plasma glucose: RPG) >200 mg/dL

HanMIIAEISALNINU
UINTFIUNITARRIN®1-2020 (Standard of care-
2020) ﬂaaf\mmﬂiﬂLummul,l,m'mm%gam%m
(American Diabetes Association: ADA) wuzi171
wammieannsitadelsauininuual dodeeiinig
Famslusudusindae aoil "
1. Usafiupnuidesiiasfinanazunsndenainlsn
LWINU
a.Uszinlsamlauazvasniienanaiziaen
HOALATRIITINAIAITT lIdLmAD
b.dasuieoAnlsawlauaasaiionainaas
waealEeaLAsuFouazUsiinadselsnialanas
NaeALEBANAANRBALEBALASLTILUYIsIan 10 T
(10-year ASCVD risk assessment)
c.TsnlameBes
d.enudsodnamzimaluions (hypogly-
cemia)
2. mothuwanemssnm
a.muun HbAlc 1huuney (glycemic target)
Founnserululuudazynna
b.mailsranuiulafingolvinodhmnemans

sulaiinsie
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c.ithmneglumsguanuies
3. NoUNUMIUITATAE
a. 3usufsmIUsuiasung Anssu
blieieanszaumaluiion
¢ loniiosnw/dosrutlasodoninlsamlas
wasvinoaiansausolsnla
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AR E L
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lowering medication) %#3pe1aATZAUNIAIALULREA
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30" mnutemunalamseenguinansunsnutsld
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1. ATZAUMINAIBUYAUIIARUEDU (insulin secre-
tagogue) loiun Buglungudalwiagie (sulfony-
lureas: SU) wiu lnatuuaailug (glibenclamide) N4
lag (glipizide) lnawdlss (glimepiride) namlue
(glicazide) unznauiilulddaluiiagiSe (non-sul-
fonylurea) v3olnalus (glinides) Wy Juwlnalus
(repaglinide) wuiilnalug (nateglinide) Toma33:7
srade wulomainnnnihmsludeamldiienii
engudu’”
2. foia3UNI9vN9IUYeIBUYAY (insulin sensi-

tization) loiun lufmlug (biguanide) Ao inwesiu
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(metformin) uazngulvezloudadilelon (thiazoli-
dinediones: TZD) wiu lwlonfmlau (pioglitazone)
ls@na@mlou (rosiglitazone)

3. WeuwuumMIhuresgssluuduasiiv (incre-
tin mimetics) elunguil ldur snsFumiumulndad
uAYAINDY fiail 1 (glucagon-like peptide 1 receptor
agonist: GLP-1 RA) iy la@@wlng (lixisenatide)
lasnglna (liraglutide) wannglng (semaglutide)
weaiinglne (albiglutide) 0Tmlna (exenatide) uaz
sdudneuluilavindiaa lasindina-4 (dipeptidyl
dipeptidase — 4 inhibitor: DPP-4i) 1du @mnf{uaiu
(sitagliptin) RunfUyiu (linagliptin) winwinauyiu
(saxagliptin) walandufiu (alogliptin)

4. Tunglpanodadna: (glucose excretion)
1fun nusmdudsluden nglaslanmusloiauiing 2
(sodium glucose cotransporter 2 inhibitor: SGLT-
2i) iy WBuunARlWdu (empagliflozin) uanRlngy
(canagliflozin) mwindlwdu (dapagliflozin) teo3y-
nalndu (ertugliﬂozin)( 14-18)
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(- glucosidase inhibitor) laun ezmslus (acarbose)
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sequestrant) ALa3ulaniiu-2 (dopamine-2 agonist)
AuasuLuuezluay (amylin mimetics)(m’m)
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azhmaludionsh wadoiAss mamuauhmin 1
AnuTndouazanuionelaveiisuazani

2. wuhlild metformin Wuenvinuusn (first-line
drug) lumsmuANszAume

3. mafiteRnsanlsamlauaznaondanainani:
naoadonuaus Amziladumad uazlsalniEesody
frAty wuzhlild SGLT-2i w3e GLP-1 RA Tnglal
Juduszdu HbAle lufthefineiAnlsnilauazvaon
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luidansfia1sanly DPP-4i, GLP-1RA, SGLT-2i
w30 TZD
b.mnluesmaiuiminviedossuliimgn
anfe wuzihli GLP-1 RA %38 SGLT-2i
c.mnmilsfesandusiA Aa1sanli SU wse
TZD lngludszimalneuuziihli SU feu
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rosiglitazone funduflolamedsludaauisome
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AONIDIANITDIMITUAIUNINYIFaIL3N (Food and
Drug Administration of America: FDA) ugza9An13en

UAINAIN Eﬂ'iﬂ (European Medicines Agency: EMA)
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Sodium glucose co-transporter 2 inhibitor
(SGLT-2i)
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wielaitldlifinglaslutas: dnhdedAgfe
nulaAsn nglaalansuadedn (sodium glucose
cotransporter: SGLT) Fofinawuiialasanizailag
2 fdwaunndivesiudiusu (proximal convoluted
tubule) fnwazdAfo Tu1saduAunglaslanin
(high capacity) usliudousoiin (low affinity) uas
Lflumiﬁwmumaiﬁuﬁu%uyﬁu (insulin independence)
foviu masansadudonzuiumIganaunglasillide
ihazanszdungladludonld Fefinmaimuiniigue
s Sead SGLT-2i Benuuimeianied
glucuretic therapy wiamatinlasdunglageonni
Daisnz

mm\juﬁﬁ%amﬁwﬁw—ﬂﬂw%u (-gliflozin) i
nawm) 1 dapaglifiozin canaglifiozin empagliflozin
ertuglifilozin §7londlndu (luseogluflozin) Bwsna-
1@ (ipragliflozin) Tnln-ndln@u (tofogliflozin) Tas
4 sl luavizawinuazglsy Tuondl 3 dando
T ludvu (dulamndlndu (sotaglifiozin) flu dual
SGLT inhibitor) dsludszimnelnalddunafenmszes
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\&51 (add-on or combination) 9nenuan 14 2 leun

1. Dapagliflozin 2u11n 5 mg unz 10 mg

2. Canagliflozin 2115 100 mg 48z 300 mg

3. Empagliflozin 2u1m 10 mg waz 25 mg

4. Luseogliflozin 7u1m 2.5 mg 4az 5 mg

uaﬂmﬂﬁﬂ"\jﬁgﬂuwﬁwmﬁu metformin 331du
WinlAeaiu (duo) laun

1. Metformin and empagliflozin 211a 12.5 mg/
1,000 mg

2. Metformin and canagliflozin 211n 150 mg/
500 mg

3. Metformin and dapaglifiozin 2u1a 10 mg/
1,000 mg®

HaNSANEININAATN

wmmsmmm:ﬁuﬁmm (glycemic control)

mMsAnwUszdnsain (efficacy) wovenlunis
muqm:ﬁuﬁmmﬁﬂw HbAlc iumndineingn
sufuszdu FPG w30 2-h PPG wlofinmunanasliien
MUIzELIMTiTUATIanInA1SNAY (baseline) LAY
wihladotufuuda:mafnm walassiueasennguiiiy
TWlumeiieady fie deléiduenien (monotherapy)
FruanszAu HbAlce avedoiiiadAmilofouduen
vaen wiodlolfiduenaiudonsan HbAle ldanan
Sudiu wdazanavedofitusAgieldiuiinnumain
panAgULILMIAnIdoiinouiosn: 0.5-1 fauna
sziuthaaludensnulfieamnn® 2

nasevilauazuanaden (cardiovascular out-
come)

msfnwmendiin (trial) Wisuifisunagasendl
liifuemann dnianaawsugund (primary outcome)
Wumsiinmamsalldisdszasdmoiilauazasaiiion
Viﬁwﬁﬁy 3 Uszm15 (3-point major adverse cardiovas-
cular events : 3P-MACE) lusnuaznasnssin (com-
posite outcome) BoUMANIIAINIIAILILAIRBALRDA
A MIEeTInINNEWR (all-cause mortality) ndu
idlewalameiliifioudin (non-fatal MI) lspvaanidien

Suufilifioun@in (non-fatal stroke) ua13oATIZIA
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OUTCOME lugthefiilulsamlauaznaenion wu
11 nguiltisanmaueulsmeuiannialaneua:
madefinnnlsainlauazrrenionlaetsdiudfy
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3. mmjuﬁﬁhm\]mmiuauiiawmmmnﬂﬁ’ﬂmw
wazmsieTInnnlsaiilanacnaenienlausiasilsin

usl v =4 VL | @ (33)
NILRVUEARINIDLUANTU
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DECLARE TIMI-58 durrvuanadwiyasaiiiy
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fimsfnwwes CREDENCE lufthelsauminuuin
fi 2 fifunlasueayiuluilasa: (macroalbuminuria)
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1. lugieedulsailauszvaoaidonuds e1ngu
fdrpaawaanisinvesermanielafiugas (renal wors-
ening) TsnlaFosszzgaiauaznndedinannlaala
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2. wamsienzAflisiumsfnw EMPA-REG
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finavhliiminan musulafinanas nathotdes
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WoadunsnanAlnu (diabetic ketoacidosis: DKA)
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35 ! v K a )
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AugnduasinariliiAnamzhmaludens Iiieauns
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vascular discase) u3nlai siodowuininnszgniinld
TaegolinnusmniiuiadolnefigiamssiAansgnin
sewhoitldensio 3 silliunnsmoiuethofiviosfey senols
Amuldmsliluddladousmmmaiomgunss ans

£ . PR 29-31,35
voslsnlaizesorzezgainevialdsumaranlnl )

Glucagon-like peptide 1 receptor agonist
(GLP-1 RA)

SwAsfiu (incretin) usesluwludldidnad
autAnszduduydu (insulinotropic effect) pangwns
\dlosutszmusmnaudlaeiiinammdodugan dunas
ud 2 9fia leun glucagon-like peptidel (GLP-1)
uaz glucose-dependent insulinotropic peptide (GIP)
TounnsousznssAtyresaeslun 2 4iiail Ao GLP-1
aamandongmneuldde ud GIP lifinatl uinsiiugl
AToTindu gamelasiowlesl DDP-4 fotiu manann
enFonsziulvindoduinsiu ieduds DDP-4 vinlvszdy
ihmaaaaoudfmuuslonimeilawaaenidonwud
ngu DDP-4i ilunans luvaizfienunodalungu GLP-
1 RA fwafduilauazuaoniion unanuiinanis
\|awzngy GLP-1 RA i

GLP-1 RA (fJun@nsionua us3aimsilugduuy
tham (pen) enfidunzidenlulne léud

1. niusangniau (short acting) Ao

Exenatide 2u1a 5 pg uaz 10 ug

Lixisenatide 2u1a 10 ug waz 20 ug

2. ngueangniena (long acting) Ao

Liraglutide w41m 18 mg

Dulaglutide 211m 0.75 mg U8z 1.5 mg

Semaglutide ¥11m 0.25 mg, 0.5 mg 8z 1 mg(za)

dieldwunilfinswmun oral semaglutide %%
swuhanszAuthaaldd lddnmemanimeialaua:

vaoaen undsliiunzideululne

NAMIANEINIIAANN
Nﬂﬂ‘Ii’ﬂ’JUF}N%’ZﬁUﬁ‘Wﬂa
finsaansziu HbA ¢ lanoursaenz0.4-15 37u

19 FPG uaz PPG Funguenngnsenndnanszauiinma
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Ifnnninduoongriau mafisudungu DPP-4i wu
71 GLP-1 RA anldunniudvesnindugiu luszau
lyifefuseeniunainiufuuuumsneudungn us
nalassufeansziummaludenldfiuazinnudes

- ¥ a Lo (37-41)
mmma:mmﬂumammuaa

HaneaWalauazvaention

WAN13AN®UBY exenatide, lixisenatide, liraglu-
tide, semaglutide, albiglutide, dulaglutide waz oral
semaglutide WuiE UM uA CVOT vionun
A&1IA WIULAMYI non-inferiority dunnsainoiila
wazvaendenindulussiuiivensuls lufeeniien
waen (3197 3) u,m'mﬁﬁmsﬁﬂmﬂﬁuﬂuudwﬁmﬂwﬂ
muoiilauazvaeaien Ae liraglutide semaglutide
albiglutide uas dulaglutide lng

1. LEADER lufthelsainmuriing 2 #ifilss
wlauazvnonioanietadedas 1#5uen liraglutide
Tawaaus uduninfedinaniilauazvasniion
ngienilameildfounddin Tsanaendenaueosd
lddoun?in Inenuismniemvaenegofitosdw e
Jpnziweanud ndniomlaneiilidoundia Tsa
vaondonaueeflifoundin uaznisuenlsoneiuia
nnilanesnhemasnethslufivosdn drumade
Tinannnaunauazmafedinanilawacvaonion
mnenasnegoivesAy'

2. SUSTAIN-6 lugthalsawmnuuiai 2 @il
lsamlauazvaaniion lasusn semaglutide TANQAWS
Uguniidu 3P-MACE wilen LEADER wam3finm
wu 3P-MACE (Anlunguitld semaglutide sfasnd
aeheiivedAnlnedunananunainlsanasniiondues
filddoundin daunduidewilameiludouddinmni
gvnanotslififediAny lusazimndedinanga
e mMaefinanils wazamsusulsswenuiaain
wlaneluseannemaen™

3. HARMONY ui9zani@nn1indn albiglu-
tide lUufa uamsAnwmenadsnuhiilszfinsmwinile
Aemaen lngaanaaniTugarienieialauazvaen

WwonuaznauiewlamenlifsuntinedreiidasAzy
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frumaefinaannsunauazmadedinanilauas
waemdenlimannemasn'™?

4. REWIND lugthalsainmnueiiad 2 uazld
suen dulaglutide Miilspsilauazvnenidionndetade
Feo TamsiAnasousn (first occurrence) UDINARNG
5900 3P-MACE wutsnietoiidusfa usnds
dlevrlamedlifioundin madedinnanasmg ms
Wetinanmlauaznasnifion wazmsusulsonenuia
nslaneliaisiuainevaen Taelsavasniden
suooilddouatinduiudsiAgoes MACE™

5. ELIXA Anwlufihefiiusziinnzilana
\omAsunau (acute coronary syndrome) laitfiu 180
Fu filssuen lixisenatide \fisufugvaen Janaans
57104 4P-MACE (ﬂmﬁﬂﬁﬁmmﬂﬁﬂa LRZVROALRDA
aguflewlamedlddoundin Tsanaonionsauosily
fountin uazmsueulsenenuiaanenmsiduniienly
Aofl) IiAiBowa non-inferiority 1leMATIzINARENANY
1 madedinnnyasmvn maieTinnnmlauamase
Fon nduflemlamedilufouniin waznmsueulss
wenuanwlanelumennevaen luvacilsanaon
ReonaussiildfoudTinAnunaiemasnotieldiive
feey tude ldwuds:Tovimeilauasnaonion'®®

6. EXSCEL Anwlugthefilésu exenatide iy
fugmaenlulszmnsumalug unveipeduuasly
Wulspilauazuaandenanvaenifionunsuds Jana
dwssuy 3P-MACE l#fna non-inferiority iy
duwansuiionlameilddouniin Tsanaeniien
suaofildonddin maveulsmeuannilangldsms
NeaDn wiIMIFeTInnNAFIR MIFETININ
Wlanaznaeaioamaiemasnusldivesday wie

| P oAl - o A 47
asnlalimuyslemimonlauaznasaiion®”

HaAo N

fuwnlivanamzsoayfiuluilasa: lasniauls dio
fnsanludnunziaansmondin ulfnguiiboldiing
dwannuznaild ualassiuerananldnd GLP-1

RA fauvAvnilesln renoprotection'”™*
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WRT0LALS

fnaaaiming anusuladin logulalnlusiu
AU UF (low-density lipoprotein: LDL) 333
foaamstumzoonszinzans viliiandusiiean
ANUBINEIMITLE WathoAsefinules A e1mITRY
sruumotAne1ms Wy aauld ondeu Joldunsilild
slu@"ﬁﬁﬂfymi:wmmﬁummi UBNINTEIINUADIL
HeooiAnuzSeasrenlnsossls srunnzauseusnsy
(pancreatitis) wulatine uA semaglutide Tuwaldluy
Annnzunsndeumsisiunanndusehoivosag 2
a819b3nm1u wyd GLP-1 RA ugndnduinednu
insulin WAMURELAILRTsAIADITEINTE ToAzhmg
Tudensm dowimunalaiilomaialddoslnommzile
li9mAu SU Sugdiu viesduq dnnaedm

asiulddeni 2 naufidnwazaeusznisl
lawzanssauthmaluidon uidiinanneiilouaasn
Wonmurslase wismuemldiiunaimsiiseodl
vosAny walddesluniemasn el SufleazBen
SnnuefsafunsAnswese st Iagluunaay
TRuBLR g s U muAN LI S e TuR LN e
susndtlanmsinasdnsnasaduenlugielae
ForwUuiniy mafesnsNMUTBasE AL T UL TE
AawlaanunInenmMIAuatUNIOUNANLNIATUNNE

auq e

YONNTANNNNUANTTH

dufinnuahidtheaalildiilsauszdadiestsa
ded wisindilsavionzaug saudae defiaelen
wimnuuazdthelspmlauammaonieadunquiiAny
funuwngdndudosumulsziimemaunndaing
seumpuAaulimssawmeiunnssulaiamzotobs
sudaanIsNtecha veanlomaAaiymisaniie
wouazinnms ilevunuwndgnuingiheldsuenlungs
SGLT-2i %38 GLP-1 RA fidenarsansAwn laun

1. enguilinasionolsamunudeliala
uazveniien dodu dlhsenadulsanuriing 2
ffomuanszauhmaldldiin wazvie weiils:ifiAn

lsailaunzvnomion wialinnuidasgoinlsniila
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LasuaBALEen MInlonmsvesAziilanevielsale
3o Taeldladulsaumuls Semsnunindssin
mMomIumaindiy lias UM IS MULLIG
Tsmwnumuatoieasiniu psiansandsaaulsamla
URZVRDALRNOATILAIY

2

2. asamdulsawnyueian 2 Wiy g

U

o

fdemuanszduhmaldlifive szivimaluionds
finge mMaviAasnssudlamaiinanudssmsinde
16 waldasBedoanzmszsuimaunsnsdiagly
maaatulalimssnw msRasanaudndusoniu
s Wesnnuensaimnldiu Wmssnwenaidn
naLRemAnMla lnsoralienufiuznewihsinanmsmu
AN NTY

3. nadifiaeifinlsavalauaznaoniienannvaen
deaunoudoniofiaduiinogefiazifnlsailauazvaon
WWenaavaaaRaaLAIls AITUsHuALEINTalY
A13vA9nT30 (functional capacity) 39uA78 911N
gmviosimauanslirosd Asdounssamiliiee
fusonly wiadewuunnd viodl Fuhesinldsuendiu
INRAREA uaz/MIoesumMILiomuaiion nionals
guUnsaiReNfwla FoRarsanszdu INR Aeunissnm
Tunsdidtheildsuenmninidu (warfarin) v3ousziu
mavihonswaslalug@ldsuenimumandoiuosfonnas
sl (novel oral anticoagulant: NOAC) n13ngnenis
w3u 38 NOAC newvhfaenssuanlutestnvisl
tduduaasitavesumd widlnaiinlddooveaen
wonaniigoRasanlienuiiusiedesduniziey
vladniaumaAndeideddeed ™

4. Fhedldsumsitadehiinn:iladunaivie
godehinnsiladumas dunaldannieimanilen
weune eanmavmeldfeald weunuuiimelasiuin
viumuuoue1 §uaeenalasueingu angiotensin-
converting enzyme inhibitor (ACEI) %38 angioten-

48,49 a
(“48.99) ymgsiiin

sin-receptor blocker (ARB) 721728
Totflu NYHA class III msiasand3nuiunnenou
yinans mnaglu NYHA class IV asiaeumssnm
yionuasenlldey

5. guhelsalazesuindunazesoainlannie g
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yilavionldlid fueaedtlusione dowaseszuy
nMsudomzooiion Mmamezesuauns viliszAutima
Tuifengs mavdneanas snsaUszdiudooduldan
A1 eGFR 1agluszazlaiioa:ldidondroenlivinzay
HoTuIAVEDIzHIRT
6. wifimenudnnnzhmaluidensainnsld

snauiidesliinfeliidusnion uimsszinsisla
wwzdlalisiudy SU ugfu viefauduendu g vty
i Geamzhenaludenmlugthelsaumu idadeld
977 Whipple’s triad leun

a. fiomsvosnshmaludiens iy wiesen
i1 ladu fedu luaufsie@unionunsi

b.szfuthmaluion <70 mg/dL

c.onsfudalisunglaaifisowe

Jadmidvaiinnizinaluidens Wy sziu

dugdu Tuswmemanuly ldldmusimaililasu
mslulansnliieowe Wdenanszduimaiiaiuns
nasdugAn ldun SU waz Sugdu vielfamasuuu of
Tudanszduiimandadiumn (intensive glycemic
control) gonmfemeanuiuliunaiominiilenal
Wrusnlduiuin saviennslane dou ununmdi
suszdiuanudesilugthonnneliifsoamzdiae

1 % (50,51)
FALUNAN WU
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7. msbimasawlutiod Tigihemuems mu
gvSednemuwmddouazmunauniie lallisuniu
sruulumueaduUafvesTeme lunaaela 9 e mn
yinansmMedasnTIumLUIATUTosian (min-
imally invasive procedure) ¥MAUNZDIALNRLAZIL
HOAMUANUIMUIZEN AIUAAUNIRILNIUGUNNY DY
1n

8. \itlosfunnziondunsnainalnuszniieh
Aaenssulng FDA 2020 wuzihlvineaen canagliflozin
dapaglifiozin un: empagliflozin AeuwIAn 3 U §IU
ertugliflozin inenotavios 4 3u udndumnlvideiler
thelgsuomaiieoweuazidaiadeidooinnmzion
\funsnanalnudu g eenluudr™

9. wiigldfineeuiAsifunadioifssuose
Auseslsaludestin enfilivesnderinanismeviun-

(53,54)
AT

WANFNBENTIAIRINTUINATIATINLRZEN
UszdweorihadudAy Wy Usuounavsedisainiy
myvhemweola dedldodumssnsuildldaiioses
# (NSAIDs) ludthelsaiilauazuaaaiion @adlien

o

NHEUAIATEITULIIAUIIHTY TRy

GhL

mam:ﬁuﬁmmﬁlulﬁammju SGLT-2i unz GLP-1
RA uonaniisuvifanszduihmaludonldud dofinad
evilauazvnonidenlugihefinedulsaitlouazaen

LNDAINNRDALRDALAILTIDNA L
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Table 1  Classification of glucose-lowering drugs according to mechanism of action and general characteristics
Mechanism Examples of drug | Administration Risk of Cost Additional consideration
of action hypoglycemia
Insulin secretagogue
Insulin insulin injection SC, 1V, IM highest low and high | - higher risk of hypoglycemia with
human insulin
- injection site reaction
SU glipicide oral higher low - aware of hypoglycemia
glicacide - avoid in patient with severe sulfa
glimepiride allergy
Non-SU Metiglinide oral higher high - rapid onset
(repaglinide, - effective in postprandial glucose
Nateglinide) reduction
- suitable for ones with irregular meal
schedule
Insulin sensitization
Biguanide metformin oral low low - contraindicated if eGFR <30 mL/
min/1.73 m?
- diarrhea, nausea
- potential for B12 deficiency
TZD Pioglitazone oral low low - increased risk of congestive heart
rosiglitazone failure
- potential for fluid retention
- risk of bone fracture, bladder cancer
Incretin mimetics
GLP-1 RA lixisenatide SC low high - cardiovascular and renal benefit
liraglutide oral - weight loss
semaglutide albi- - risk of thyroid C-cell tumors
glutide - nausea, vomiting, diarrhea
exenatide - injection site reaction
DPP-4i Sitagliptin oral low high - potential risk of acute pancreatitis
Linagliptin - joint pain
alogliptin
Glucose excretion
SGLT-2i empagliflozin, oral low high - cardiovascular and renal benefit
canagliflozin, - weight loss
dapagliflozin - risk of genitourinary infection
ertugliflozin - risk of volume depletion, hypotension

Abbreviations;

DPP-4i: dipeptidyl dipeptidase — 4 inhibitor, eGFR: estimated glomerular filtration rate, GLP-1 RA: glucagon-like peptide-1 receptor agonist, IM:

intramuscular, IV: intravenous, SC: subcutaneous, SGLT-2i: sodium glucose cotransporter 2 inhibitor, SU: sulfonylureas, TZD: thiazolidinediones




P, AT U7 42 aufi 1 0.A.-1.0. 2564

214

M50 2 WanIAnINARIAA I lauRzinamAeayese1Agy SGLT-2i

CM Dent J Vol. 42 No. 1 January-April 2021

Table 2 Result of cardiovascular outcome trials of SGLT-2i
Issues EMPA-REG CANVAS program®” | DECLARE TIMI-58¢D VERTIS-CV®?
OUTCOME ®)
Intervention Empagliflozin vs placebo | canagliflozin vs placebo | dapagliflozin vs placebo | Ertugliflozin vs placebo
Population (s) 7,020 establishing CVD 10,142 establishing CVD | 17,160 establishing CVD | 9,340 establishing CVD
or > 2 risk factors or risk factors established
ASCVD
Established CVD (%) 99 66 41 99
Mean baseline HbAlc (%) | 8.1 8.2 8.3 8.7
Primary outcomes 3P-MACE: superiority 3P-MACE: superiority
Progression to 3P-MACE: non-inferiority
albuminuria: superiority
CV death or h-HF: 3P-MACE: non-inferiority
superiority
All-cause mortality significantly lower lower lower N/A
CV death significantly lower lower not different lower
Fatal or non-fatal MI lower lower lower not different
Fatal or non-fatal stroke | higher but not significant | lower not different not different

h-HF

significantly lower

significantly lower

significantly lower

significantly lower

Abbreviations;

ASCVD: atherosclerotic cardiovascular disease, CV: cardiovascular, CVD: cardiovascular disease, h-HF: hospitalization for heart failure, MI: myocardial infarction,
N/A: not available, SGLT-2i: sodium glucose cotransporter 2 inhibitor, 3P-MACE: 3-point major adverse cardiovascular events contributing to cardiovascular death,
non-fatal myocardial infarction and non-fatal stroke
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Table 3 Result of cardiovascular outcome trials of GLP-1 RA
Issues LEADER®) | SUSTAIN-6* | HARMONY REWIND®Y ELIXAU® EXSCEL®?
Outcomes“)
Intervention Liraglutide vs Semaglutide vs Albiglutide vs Dulaglutide vs Lixisenatide vs Exenatide vs
placebo placebo placebo placebo placebo placebo
Population (s) 9,340 with 3,297 with 9,463 with 9,901 with estab- | 6,068 with 14,572 with or
coexisting CVD | established CVD | preexisting CVD | lished CVD or history of ACS without
or risk factor or risk factor risk factor <180 days preexisting CVD
Established CVD | 81.3 83 71 (CAD) 31.5 100 (ACS) 73.1
(%) 25 (PAD) 25
(cerebrovascular
disease) 20 (HF)
Mean baseline 8.7 8.7 8.7 7.4 7.7 8.0
HbAlc (%)
Primary 3P-MACE: 3P-MACE: 3P-MACE: 3P-MACE: 4P-MACE: 3P-MACE: :
outcomes superiority superiority superiority superiority non-inferiority non-inferiority
All-cause significantly not different not different not different not different lower
mortality lower
CV death significantly not different not different not different not different lower
lower
non-fatal MI lower lower significantly not different not different not different
lower
non-fatal stroke | lower significantly lower significantly higher but not not different
lower lower significant
h-HF lower not different N/A not different not different not different
Abbreviations;

ACS: acute coronary ayndrome, ASCVD: atherosclerotic cardiovascular disease, CAD: coronary artery disease, CV: cardiovascular, CVD:
cardiovascular disease, h-HF: hospitalization for heart failure, MI: myocardial infarction, N/A: not available, PAD: peripheral artery disease,
3P-MACE: 3-point major adverse cardiovascular events contributing to cardiovascular death, non-fatal myocardial infarction and non-fatal stroke,
4P-MACE: 4-point major adverse cardiovascular events contributing to cardiovascular death, non-fatal myocardial infarction, non-fatal stroke
and hospitalization for heart failure
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