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Abstract

Sodium-glucose cotransporter 2 (SGLT2) is a crucial transporter protein responsible for glucose reabsorption at the
renal proximal tubular cells. Inhibition of SGLT2 leads to an increase in urinary glucose excretion, which results in
depletion of plasma glucose and loss of calories. Dapagliflozin is the first available SGLT2 inhibitor approved for the
treatment of type 2 diabetes mellitus. From the clinical trials, treatment with dapaglifiozin, either as monotherapy or
combination therapy, effectively improved glycemic control in patients with type 2 diabetes mellitus. Induction of body
weight loss is the major advantage of dapaglifiozin. In addition, it has low propensity to cause hypoglycemia. The
common adverse drug reactions of dapagliflozin include genital infections and urinary tract infections. The increased
incidences of these infections are possibly related to its mechanism of action, dapaglifiozin-induced glucosuria. Since
the efficacy of dapaglifiozin primarily depends on the renal function, it is recommended not to be used in patients with
moderate to severe renal impairment. The unique mechanism of action of dapaglifiozin suggests its potential additive
or synergistic effects in controlling plasma glucose levels when using in combination with other anti-diabetic agents.
Although dapagliflozin provides a new option for the treatment of type 2 diabetes mellitus, further long-term clinical
studies are still essentially needed, especially in order to prove whether the use of dapaglifiozin is linked to the risk

of cancers.
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Figure 1 Glucose uptake at the renal proximal tubules.

Sodium-glucose cotransporter 2 (SGLT2), at
the luminal membrane, actively transports
glucose from the renal tubular lumen into
the cell. This glucose uptake is coupled with
the influx of Na” into the cell. The intracel-
lular Na* concentration is maintained by the
function of Na'/K" ATPase. The intracellular
glucose is subsequently transported into the
blood via the action of glucose transporter 2

(GLUT2), at the basolateral membrane.
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Figure 2 Chemical structure of dapagliflozin.
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filtration rate ¥a8n371 60 mL/min/1.73 m? wel ka1l udas
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Uupwemsliinlugihefiimsinuaslaunwsaadn

7% ndayadanaiuaadli

%88 (mild renal impairment)
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°1Jaaé’uunws’aﬁugumwzﬁizﬁuUﬂiuLﬁamﬁgoﬂdWQﬂaﬂ
dug® é’aﬁuﬁﬂsj{hLﬂuﬁaaﬂ%’u"umﬂmﬂ“ﬁmlugﬂaw?'i
fimsanuasduunwsastwaniesfewnans uele
Qﬂaw?'llﬁmsﬁwm’uaaﬁuunwiaa%uwmamsﬁaaa@ms
pvnalfenEudwie 5 mg?
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gamqﬁ'ﬁmﬂq 75 ﬂ%u"l,ﬂﬁaﬁag'amaﬁhﬁ@ RDTERYPY
wuzblilgunlugdil ymjuﬁzs

Wava9a dapaglifiozin @iamsmu@mzﬁuﬁﬁ
aa A aALAzHINIENG
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TayalapaIlanNnsAnL6ng 9 WaAIA Table 1
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HAMIANBINIARENINNANTAN IR IULFA
l#i#winen dapagiifiozin fszdnsnnlunismuguzey
ﬁmmlw,ﬁamaa;jﬁ’a slsaimnusiian 2 6@ wazdua
vlsiwiindesgihsaassldoisiifmndynisada

& a % . . & A A o o

nallalten dapaglifiozin (uenwiadsinulunissnus
wIatduesasuindumsltonsfiadulunissnunlse
STRUBRINEAT, metformin, glimepiride, insulin %38 pioglita

22,29-40

zone 81 dapaglifiozin ﬁﬂs:?m%mwiummauqu

seduihaalwdanlidaslunin glipizide tLaz metformin®*
LLa:ﬁﬂiz%ﬂ%nwwiuﬂwsﬂauqmzé’uﬁwmalmﬁaavlﬁ%ﬂﬁ
Tidwiuszozanlunsthodulsawnmnudnde®

Nawa9e dapaglifiozin faszaudianlasian,
N1371191%2 89 L6 1azAT hematocrit

¢ dapaglifiozin liSnavildAansdsuuas
2895:0UBLaAlaTlan 56U serum creatinine w3a @1
estimated glomerular filtration rate (eGFR) ﬁﬁﬁﬂﬁ%’lﬁty

30,34,35

mandinudadnile 81 dapaglifiozin Snarinliiiae

MIANIUVBIT=GL blood urea nitrogen (BUN) LLas he-

29-3032:35 o< AN UV DIAN

matocrit LLULU dose-dependent
hematocrit ajluszdy 1.5%-2.9% NAGUG wazann
msfnensnlnwuiszduves hematocrit Aifindwlaid
mmé’uﬁufﬁumnﬁﬂﬁmﬁamqﬂﬁu (thromboembolic
event) udagnila Hipaniiamsinunildnoauiems
L@ stroke 3IUAL pulmonary embolism Iuﬁjﬂwﬁ'vlﬁ%'u
dapaglifiozin 10 mg G‘Emwa‘l,ﬁ;jﬂmay%%“ ;‘Tﬂ’mﬁvlﬁ
%08 dapaglifiozin SU5uaTvesiaanazly 24 2 lusdifa
Fulanitos?®® uananiliawuseingn dapaglifiozin &
NARATIAU serum uric acid baerg?0323

Wayada1 dapagliflozin ﬁiaszunﬁ'ﬂmmz
waoaLaan

mydnluaa sl wNATILFUNIWENRL T e
dapaglifiozin Tusua 150 mg %dLﬂW}Jm@mﬁgdﬂ’i’mm@
Undildlumsinen ldfinsfidiosdymondiindadan
maduasialanie QT-interval® fnamisdnsiinu
£ dapaglifiozin JHaa NI ANTZGU HDL-C LAZaAT=eL

31-33

triglyceride ;jﬂ’s o leSuen dapagliflozin fvz@uad

systolic blood pressure (sBP) L8z diastolic blood pressure

203439 | aol3

(dBP) finaauflaifisufiungufildsu placebo
WUN3LAA orthostatic symptoms INANILEENLdaENdle
Ha®a bone mineral density (BMD)
= 1 1 ] 1 %
nan1sAns wuine lifinaded1 BMD széu

serum 25-hydroxyvitamin D L8z 1,25-dihydroxyvitamin
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D Qﬂ’mﬂ@;&lﬁvlﬁ%'u dapaglifiozin fvzauvad parathyroid
hormone \Angslwantaslafinuivgthonguiilasy

%4 yananit serum marker YBINTEUIUNT

placebo
a§ﬂdﬂi:gﬂ (bone formation) LaENIELIUNTIIRAILNILGN
(bone resorption) lafleinsasuutasluannauwmsle
%’umLLanLajwumnﬁ@ﬂsz@ﬂﬁ'ﬂhgﬂ’aUﬁvlﬁ%'um dapagli-
flozin*

DWAINIYIITHINIYN

ATLAsuEN dapaglifiozin SanfusnSnelsa
LLI’]WJ’]WEﬁ@]é%‘lﬁLLﬁ pioglitazone, metformin, glimepiride
w30 sitagliptin lifinadeszdn C_ wia AUC YoININ
dapaglifiozin ¥W3aen3nEAlsALNRAINUTRAD WA
9tinen dapaglifiozin 34 LA duaIRTINITR I TD
saumaasiusninenlawnnnusiieduinedu® agols
Aanunsltenins lsaiuinnusiunuadsnaliiiae
andlunsaaszauinaaludoafiivannds daiuie
a1esdudesfinnsanysuanumanislden iadlasiu
ﬂ'm,ﬁ@mazﬁwmaiwﬁamﬁﬂmjﬂam_mim

8N dapaglifiozin Mifinadaszdue warfarin wae
digoxin uAT AR AUC 2898 simvastatin Uas valsar-
tan UAZAAAN C 28911 valsartan IanitosdanaInan
ilifiiugdymenaiin®

NMfin dapaglifiozin Sandauilaansiels
Lmzﬁﬂﬁ'lfﬂuﬁﬂuyﬁﬁwé?a"[ﬁ%fum%’ui’]ama:mju loop
diuretics Lmzmwq@l%mmﬂwuﬁ;jﬂwﬁmaz volume
depletion Retlasiumainduanodelaagodounau®

21115 L8N s a9Aa1NN131T e (Adverse
drug reaction)

a3 Rz a9 nmslgen dapaglifiozin fi

NUlasfe ﬂ’]iam%au'%nmai'ﬂ'szﬁuﬁuﬁ: MyaaLTan
TLUUMIALARTFENIL hazAMEIzaUNaaluRaadn
a A4 a o A o & . . ,

NIGALTaYILIMaILITTUNUD (Genital infection)
wamsﬁﬂmmmﬁﬁﬂwudﬂQﬂwﬁvlﬁ%'um

dapaglifiozin #8@3n3LAa genital infection NLANTUIY

A = A o, (%Y . .

flaunnnsdnmn lasewizlagiheldiuen dapaglifozin

1%“]] w1 (ﬂﬁ EIN29-33,35,38-39

MNuuvasgidniniiia genital
infection HAMURAINAANDEING 2-20.8% S1HIUATIVOI
M34Aa genital infection 1u;jﬂamwiamﬂa§jﬁ 1-3 a5 uae
N13LAa genital infection Tananeuanasdan sy
166 Duipegile 1 imwhﬁyfuﬁﬁamq@lﬁﬁﬂLﬁaaaﬁﬂLﬁ@

vulvovaginal pruritus®
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msdadanissuumaduilasae (Urinary tract
infection, UTI)

namsdnmaulngwuigi@nisaluesnsda
\HoRszuunadnilaandinens (lower urinary tract
infection) Lﬁugd“ﬁuiugﬂwﬁvlﬁ%'um dapaglifiozin i
Lﬂ’%smLﬁﬁuﬁ'umjumuqm%d"lﬁ%'u placebo ®3aa

0% L @RUN9NS

Sudsemuriiadwlumasnen lsaunninm
ﬁﬂmﬁswsmudwqﬁamszﬁmaa uTl lafanauanenain
sewivngugihefilaiue dapaglifiozin fughefldsy

placebo®*

MNenugdanisatues UTI fdaud 1-12.9% lu
;jﬂwﬂsjuﬁvlﬁ dapaglifiozin mm:ﬁwuqﬁamitﬁﬁ 0-6.2%
1uﬂq'umuqu FABUNURINLINWIBNTLAG UTI LiNed 1
A flanuuussszauandastiatunany uazdiasaay
suoadamsinendnan e figiefing 2 smﬁ‘mq@i“ﬁ“

3435 82NNMIANT

#13NNNILNANT2E dysuria Laz UTI
saulngwuinafia uT llavinlddhedesngansly
gudatinile
ﬂ')?:?:@?’llif’lﬂ'lﬂ?%tﬁaﬂﬁl’l(hypoglycemia)
;&“ﬂwﬁ"lﬁ%’um dapaglifiozin ﬁqﬁamiﬂlﬁﬂ
minor hypoglycemia (6-10%) ¥1NNIMNGNAIVAN (4-
4.8%) Lwivl,sjﬁgﬂmﬁﬁamq@mﬂﬂﬁmLﬁadmnmaz hypo-

30-31,33-35

glycemia wazladnunisiianiae hypoglycemia

aa’wqumﬂu;ﬁﬂwﬁiﬁ%’um dapaglifiozin®% fu14
ﬁm:m"]mm'jwqﬁ'ﬁmirﬂmaamaz hypoglycemia 'lai
Lmﬂ@mﬁmzijnﬁjmjﬂ'syﬁvlﬁ%'um dapaglifiozin W8z
Hihenguaiugu® Qﬂ'mﬁ"lﬁ%'um metformin 323NV
dapaglifiozin ﬁqﬁamitﬁﬁ@ hypoglycemia ﬁ@%”m’i’wgﬂ’m
Ale5y metformin $1uAL glipizide §4 10 1¥ih® mslgen
dapaglifiozin 3340 insulin damalﬁqﬁamsﬂmaamaz
hypoglycemia RN

gﬁﬁmmﬁ/aamz?ﬂug‘”ﬂwﬁ?m‘?’um dapagli-
flozin

JsawnaifausSinTzinizdaa123waw
9 smsl,quﬂmﬁvlﬁ%fum dapaglifiozin 9143 5,478 au
(0.16%) musl,u;gﬂmﬁvlﬁ%'u placebo H5189uMTLAa
vziinzwezanzdiwiu 1 enndthedmwn 3,156
At (0.03%) Swanasnanifaiiu 207 cases ¢ia 100,000
person-year 1%;311’; Uﬁlvlﬁ%".l_l ¢11 dapaglifiozin L8z 53 cases

45,46

¢l 100,000 person-year Wgthanguningu®* gilanga
lasuen dapaglifiozin LWﬂ%tuj\‘Jfﬁ’m’m 9 AN 2,223

authaduwuzi3adua (0.40%) smeAwunIiauziy
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LEMULNEY 1 AuaIn 1,053 A (0.09%) 1u;jﬂayﬂ§ju

54 geiglsnaudsliimsfnsndudwlainnig

GRITREY
163081 dapaglifiozin 1duainglasasiveinafiauzis
Fonanwsolyl wiomsamanuuzSeinenafaiosann
Qﬂ’mﬁvlﬁ%'um dapaglifiozin Inmafanie glucosuria LR
flamsuaaswes UTI tnannidw 3evin it Tomawuunns
wa=ldumsasaitassmaialsauzsoldunniu anv
ﬁaﬂuﬂﬂiﬁ’h@ﬁmﬁiﬁ%’um dapaglifiozin Fiwmiing
aaad 39vnlrmIananurawiiefifiaUndusinadu
sunsnaTanyleined

p9AMIaIMITUase Ussinaanigalasm (US
FDA) lddszifiwirad@minivasnsiudunuazuzi
ﬂi:wazﬂaawaﬂuQﬂaﬂﬂﬁguﬁvlﬁ%'um dapaglifiozin

o a

mmumuﬂ’hﬁﬂmmsmﬂi’[uﬂs:mm@ﬂaUEmmmm
w5af 2 Ml WeRsanieduidsasmaiauzise
LéﬁuwLm:mL'%aﬂizl,wwzi’]am'wwu'jﬁgﬂaﬂﬂ@juﬁvlﬁ%'u
81 dapaglifiozin Lmz@fﬂ’;snﬁjwmuquﬁﬂa%’mém@iams
AawziSenawEunsanunfiliwanensiu TayaeINGT"
sanalien dapaglifiozin f4ldldTun1seuii@ann US FDA
amavl,iﬁmuﬂ%;ﬁ'uu%ﬁwQN?}@Lmzﬁwmmvl,@Tﬁ'u%aga
HAMIANEINIRRRNLANLANGD US FDA Bnasswiiouas
A@71 US FDA azdszmeanamstiansaniulle.a.2014

NANSANINNTITEN dapaglifiozin AWM piogli-
tazone (Husznziian 48 Failinuifiai@nisalife
usiSansswetlaanasifindu® aendlsiananiiosannis
TiiluAinsuusidain mslden dapaglifiozin Dusning
TaassvosmIsiauzsnTmsilaanewiely Bnvd
ToyaNIIZLI0IN snAwuIM3lEen pioglitazone Tuszs
snTnaRnANUEsIdemstAauzSInszwnelaaazle
dntten? daiusedduusiininliaasldon dapaglifiozin
TNV pioglitazone™*®

2ot lzvasen dapaglifiozin

AnzNIIIMIRIIANMI TN @ nIuNuBtves
a%mwuﬁﬂ (The Committee for Medicinal Products for
Human Use of the European Medicines Agency, CHMP)
|daud@nslien dapaglifozin lugihalsaiunniusiia
# 2 Tagsansaldlunsdt 1) duenafiaderlunns
3n# (monotherapy) SuNUMIUTUNDANTINGIAN
lagmiganiaINBuazNIIAILANEIANT Li’J"aQﬂ'm"l,;i
mmmmuqmzﬁuﬁwma’tmﬁa@mﬂmiﬂ%fquamm
WeodagadeuasliiaunTanudasn metformin 'lo %38
2) lEsaniunsnlsaiumnusiiadug smﬁy’dﬁwgau
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(combination therapy) Lﬁa;‘?ﬂ’mﬁamvl,&iamﬁm'mqw
seduthanaluidanannmasnmndisnafiindn 930N
mydSung@nsanle Tugth ﬂﬁvlﬁ%'umﬂﬁju sulfonylureas
38 insulin agud ududasRarsandivamansldn
\ResannuEsivasmaianzssauinmaludand
dapaglifiozin #dmsineluaua 5 uaz 10 mg eI

Aunzihfiaiudsznu 10 mg Tuazaies?

lsiaslgen dapaglifiozin s28f U pioglitazone
MUUANAINUANNLRBANDAINANTIA Lmﬂuﬂaqﬁu
Felufnans@nsnslsen dapaglifiozin S2ufUENNEN
3w ulungu GLP-1 agonists w3a DPP-4 inhibitors
a9 lia5lEen dapaglifiozin iamﬁumw%aaaamjuﬁ“g 1N
ia;&aluﬂﬁ]@ﬁ'uﬁavlmﬂuﬁLL‘LL%'mhm dapaglifiozin 1al
ANULEBIdansIRaNSInsEIztlaan s nEa Nz S
uwildlasasandelal Je5 1 ludaslinmaih e Tuasfaau
msltenluszazenidely 'é'nﬁy'oﬁa%mmﬂ%m dapaglifiozin
Tugtheueanguigu Qﬂmgquﬁﬁmqmﬂﬂdw 75 Dl
1 ;jﬂauﬁﬁmwmﬁm@iamnﬁ@m’s: volume depletion,
hypotension L&z electrolyte imbalance El'\‘lmﬁa%iﬁ’]ﬁ@ 29
a‘hLﬂuﬁaaam'mmﬂﬁmhgﬂ'symmﬁamﬂnﬁ%@ Uae
Vl,sjmﬂ"ﬁmfﬁuﬁﬂ’aﬂﬁﬁmiﬁwfmmaavlmuﬂwiaa%umu
naIaITUULT”’

unwalan 13158 ngan SGLT2 inhibitors N9
aan

8IN§Y SGLT2 inhibitors 1dusinmlsaiun
mmﬁﬁnavl,nmiaanqwﬁmmha"[ﬂmnmﬂﬁjmaw
Afllunssnm i deiuisaunsaldsu
mmjwéuqw‘i‘aLﬁuﬂszaﬂ%mwlumimuszé’uﬁ"]ma
luiRaale msaanqw%{"uaamﬂa;u SGLT2 inhibitors laid
Aumsinausasiumsasniannuhlunsasuaues
dadugiu semansaldlalas lduiuszazansthe
ulsawninu mé’aﬁwaﬁ@iaﬁmﬁné"smaagﬂm ans
Tunsaasimindvesen dapaglifiozin ﬂﬁmﬂ'ﬁaﬁuqn%
28987N8N GLP-1 agonists W@e1 dapaglifiozin WJuen
Sudszmudsanansaltidatnsazainuaziinazinliiia
anuwdalunsldendania msmuquﬁmﬁfﬂé”ﬂﬁag’
luLﬂmsﬁﬂnaﬁmwLﬂuﬁafﬁ'ﬂﬁ%’]ﬁag%ﬁdﬁﬁwa@iamsmuqu
sedutinanaluidan veibiasanlunnizdiunienisid
myszaupadtitoolusunnninyndassonaimndie sl
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Lﬁ@m'széa@iaawgau Fodunendaisiniddnaes
Tsanwnusieft 2 Mslden dapaglifiozin wAvIngy
sulfonylureas 738 insulin E9ENNNTONTILRATLRUVDILN
ﬂq'sJ sulfonylureas %38 insulin ﬁﬁwmﬁ'uﬁmﬁﬂé’mad@
1hsTsAlnwam wenanniien dapaglifozin S98ignslums
anEauaNNaulaia 0911 AL %nmsmqu
szauanuaulafalimiuldauiwang uiladuan
TunsaanuLEsdansiianiizunindonseSde
sruumilauaznasaifealugihsliawnmim amnmaua
Fonanvnlien dapaglifiozin daliusnmeidanwitives
mysnunlsawnwnuivinauls snslsfenaddesiiams
141 dapaglifiozin Tugtheouangs lasamzlugih it
mzmsvihauaslaunnses Sniefidniudosdaana
Uszdnianuazanudasadsvasnisiionluszszon
Rndudaly

a3

£ dapaglifiozin \Juenzfiausnlunga SGLT2 inhibitors
ﬁaam‘]wﬁﬂauquszﬁuﬁwmwaluLﬁa@I@ﬂﬂ’]iﬁué’amigm
FUNALY adﬁwmwaﬂglﬂaﬁu%Lamﬁavlm Salanaiun sy
ﬁwmang‘[ﬂaaaﬂmﬂiwamﬂmdﬁama: PNMIANBINIG
ﬂaﬁnwm'}mﬁﬂiz?«m%mwﬁlumimuqmzé’uﬁwmah
LRae ﬁNaﬁlums"ﬁ’sUaﬂﬁmﬁfﬂﬁwaogﬂw flgi@nanl
\ian1z hypoglycemia fid1 uazfsfinaanTedUAIY
duladialadndls o1 dapaglifiozin JUszanTawlung
muqmzé’uﬁwma’tuﬁa@%’lﬂﬂvl,;\i%uﬁ'mwmaﬂumi
thoflulsawnram onmsliRsdszsdanyldvosann
m3lsen dapaglifiozin @ams@aiaiszuumaduilaai:
uwazaTeIzRUNUT FanadananaaindanuFuiuiiv
nalnmysengnivasen avszdaszTimsldnlugie
GRERH EJTﬂ"JUﬁﬁﬂ”ﬁﬁ’]d’]%“ﬂ@ﬂ@ﬂt’lwiad sauﬁa@ﬂmﬁﬁ
AuLEBIRansiialsauztss wiine dapaglifozin 9zl
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maa;jﬂwhmmmmmﬁaﬁ 2 s lsnanudadndudas
fimsansnmsldemenaiinluszozenn snnedadosiinms
Anw LN snarasn1slEen dapaglifiozin danisiia
91 IUNINToWS0TI10915ALLMAINUTY microvascular

complications LRz macrovascular complications aneae



316

Pawitra Pulbutr

LON&EIID19D9

1.

American Diabetes Association. Standard of medi-
cal care for patients with diabetes mellitus. Diabetes
Care 2013;36(Supplement 1):s12-s66.
éwﬁfﬂmuﬁ%’]smq"umwﬂsz"mmuvlﬂ:J. ILINUNT
é’]iaﬁ]qmmwﬂs:ﬂﬁ'mu"lmyiwajmsm'mi"mmy a%s
‘?‘1‘ 4 N.¢.2551-2552. %u“fllﬁ: ﬂiZ‘YITJGN’]ﬁ’]imq&I;
2552.

so1duiduszuuan s Imgy dvnulouiouas
qw5mam§ UNNUUIANIENIWEDITUFY. N3
frsnzgrnwewszaslszTrwing lag
MIATIITVMEATIA 3 W.A.2546-2547. wunys:
ﬂiz“fli’sdﬁ’]ﬁ’ﬁmq"u;2549.

Nauck MA. Unraveling the science of incretin biology.
Eur J Intern Med 2009;20:S303-S308.

Bahceci M, Gokalp D, Bahceci S, et al. The cor-
relation between adiposity and adiponectin, tumor
necrosis factor alpha, interleukin-6 and high sen-
sitivity C-reactive protein levels. Is adipocyte size
associated with inflammation in adults? J Endocrinol
Invest 2007;30(3):210-214.

Choi SH, Hong ES, Lim S. Clinical implications of
adipocytokines and newly emerging metabolic factors
with relation to insulin resistance and cardiovascu-
lar health. Front Endocrinol (Lausanne). 2013 Aug
21:4:97. doi: 10.3389/fendo.2013.00097.

Nolte Kennedy MS. Chapter 41. Pancreatic Hor-
mones & Antidiabetic Drugs. In: Katzung BG, Masters
SB, Trevor AJ, eds. Basic & Clinical Pharmacology.
12" ed. New York: McGraw-Hill; 2012. http://iwww.
accessmedicine.com/content.aspx?alD=55828662.
Accessed October 10, 2013.

Liu JJ, Lee T, DeFronzo RA. Why Do SGLT2 inhibi-
tors inhibit only 30-50% of renal glucose reabsorption
in humans? Diabetes 2012;61(9):2199-204.
AstraZeneca and Bristol-Myers Squibb Company.
FORXIGA™ (dapagliflozin) now approved in Euro-
pean Union for treatment of type 2 diabetes. Available
from: http://www.astrazeneca.com/Media/Press-
releases/Article/20121114--forxiga-eu-approval-type-
2-diabetes. Accessed October 1, 2013.

10.

1.

12.

13.

14.

15.

17.

18.

19.

20.

21.

J Sci Technol MSU

Andrianesis V, Doupis J. The role of kidney in glucose
homeostasis - SGLT2 inhibitors, a new approach
in diabetes treatment. Expert Rev Clin Pharmacol
2013;6(5):519-39.

Chao EC, Henry RR. SGLT2 inhibition-a novel strat-
egy for diabetes treatment. Nat Rev Drug Discov
2010;9(7):551-9.

Kim Y, Babu AR. Clinical potential of sodium-glucose
cotransporter 2 inhibitors in the management of type
2 diabetes. Diabetes Metab Syndr Obes 2012;5:313-
27.

Wright EM. Renal Na'-glucose cotransporters. Am J
Physiol Renal Physiol 2001;280(1):F10-F18.
Santer R, Calado J. Familial renal glucosuria and
SGLT2: from a mendelian trait to a therapeutic target.
Clin J Am Soc Nephrol 2010;5(1):133-41.

Santer R, Kinner M, Lassen CL, et al. Molecular
analysis of the SGLT2 gene in patients with renal
glucosuria. J Am Soc Nephrol 2003;14(11):2873-82.
Wright EM, Hirayama BA, Loo DF. Active sugar
transport in health and disease. J Intern Med.
2007;261(1):32-43.

Vestri S, Okamoto MM, de Freitas HS, et al..
Changes in sodium or glucose filtration rate modulate
expression of glucose transporters in renal proximal
tubular cells of rat. J Membr Biol. 2001;182(2):105-
12.

Tabatabai NM, Sharma M, Blumenthal SS, Peter-
ing DH. Enhanced expressions of sodium-glucose
cotransporters in the kidneys of diabetic Zucker rats.
Diabetes Res Clin Pract. 2009;83(1):e27-30.
Rahmoune H, Thompson PW, Ward JM, et al.. Glu-
cose transporters in human renal proximal tubular
cells isolated from the urine of patients with non-insu-
lin-dependent diabetes. Diabetes 2005;54(12):3427-
34.

Ehrenkranz JR, Lewis NG, Kahn CR, Roth J.
Phlorizin: a review. Diabetes Metab Res Rev.
2005;21(1):31-8.

Komoroski B, Vachharajani N, Boulton D, et al.
Dapagliflozin, a novel SGLT2 inhibitor, induces
dose-dependent glucosuria in healthy subjects. Clin
Pharmacol Ther 2009;85(5):520-6.



Vol 33. No 3, May-June 2014

22.

23.

24.

25.

26.

27.

28.

29.

30.

Komoroski B, Vachharajani N, Feng Y, et al. Da-
pagliflozin, a novel, selective SGLT2 inhibitor, im-
proved glycemic control over 2 weeks in patients
with type 2 diabetes mellitus. Clin Pharmacol Ther
2009;85(5):513-9.

Kasichayanula S, Liu X, Zhang W, et al. Effect of a
high-fat meal on the pharmacokinetics of dapaglifloz-
in, a selective SGLT2 inhibitor, in healthy subjects.
Diabetes Obes Metab 2011;13(8):770-3.

Boulton DW, Kasichayanula S, Keung CF, et al.
Simultaneous oral therapeutic and intravenous
'C-microdoses to determine the absolute oral bio-
availability of saxagliptin and dapagliflozin. Br J Clin
Pharmacol 2013;75(3):763-8.

Kasichayanula S, Liu X, Zhang W, et al. Influence
of hepatic impairment on the pharmacokinet-
ics and safety profile of dapagliflozin: an open-
label, parallel-group, single-dose study. Clin Ther
2011;33(11):1798-808.

Obermeier M, Yao M, Khanna A, et al. In vitro char-
acterization and pharmacokinetics of dapagliflozin
(BMS-512148), a potent sodium-glucose cotrans-
porter type Il inhibitor, in animals and humans. Drug
Metab Dispos 2010;38(3):405-14.

European Medicines Agency. Summary of opinion on
Forxiga. Available from: http://www.ema.europa.eu/
emalindex.jsp?curl=pages/medicines/human/medi-
cines/002322/smops/Positive/human_smop_000351.
jsp&mid=WC0b01ac058001d127. Accessed October
10, 2013.

Forxiga® Summary of product characteristics
(SPC). Available from: http://www.medicines.org.uk.
Accessed October 7, 2013.

List JF, Woo V, Morales E, Tang W, Fiedorek FT. So-
dium-glucose cotransport inhibition with dapagliflozin
in type 2 diabetes. Diabetes Care 2009;32(4):650-7.
Wilding JP, Norwood P, T’joen C, et al. A study of
dapagliflozin in patients with type 2 diabetes receiv-
ing high doses of insulin plus insulin sensitizers: ap-
plicability of a novel insulin-independent treatment.
Diabetes Care 2009;32(9):1656-62.

Dapaglifiozin: the first available sodium-glucose cotransporter 2 (SGLT2)

31.

32.

33.

34.

35.

36.

37.

38.

39.

317

inhibitor for the treatment of diabetes mellitus

Ferrannini E, Ramos SJ, Salsali A, Tang W, List JF.
Dapagliflozin monotherapy in type 2 diabetic patients
with inadequate glycemic control by diet and exer-
cise: a randomized, double-blind, placebo-controlled,
phase 3 trial. Diabetes Care 2010;33(10):2217-24.
Bailey CJ, Gross JL, Pieters A, Bastien A, List JF.
Effect of dapagliflozin in patients with type 2 dia-
betes who have inadequate glycaemic control with
metformin: a randomised, double-blind, placebo-
controlled trial. Lancet. 2010;375(9733):2223-33.
Nauck MA, Del Prato S, Meier JJ, et al. Dapagliflozin
versus glipizide as add-on therapy in patients with
type 2 diabetes who have inadequate glycemic con-
trol with metformin: a randomized, 52-week, double-
blind, active-controlled noninferiority trial. Diabetes
Care 2011;34(9):2015-22.

Strojek K, Yoon KH, Hruba V, et al. Effect of da-
pagliflozin in patients with type 2 diabetes who have
inadequate glycaemic control with glimepiride: a ran-
domized, 24-week, double-blind, placebo-controlled
trial. Diabetes Obes Metab 2011;13(10):928-38.
Bolinder J, Ljunggren O, Kullberg J, et al. Effects
of dapagliflozin on body weight, total fat mass, and
regional adipose tissue distribution in patients with
type 2 diabetes mellitus with inadequate glycemic
control on metformin. J Clin Endocrinol Metab
2012;97(3):1020-31.

Zhang L, Feng Y, List J, Kasichayanula S, Pfister
M. Dapagliflozin treatment in patients with different
stages of type 2 diabetes mellitus: effects on glycae-
mic control and body weight. Diabetes Obes Metab
2010;12(6):510-6.

Wilding JP, Woo V, Soler NG, et al. Long-term ef-
ficacy of dapagliflozin in patients with type 2 diabetes
mellitus receiving high doses of insulin: a randomized
trial. Ann Intern Med 2012;156(6):405-15.

Henry RR, Murray AV, Marmolejo MH, et al. Dapagli-
flozin, metformin XR, or both: initial pharmacotherapy
for type 2 diabetes, a randomised controlled trial. Int
J Clin Pract 2012;66(5):446-56.

Rosenstock J, Vico M, Wei L, Salsali A, List JF. Ef-
fects of dapagliflozin, an SGLT2 inhibitor, on HbA(1c),



318

40.

41.

42.

43.

Pawitra Pulbutr

body weight, and hypoglycemia risk in patients with
type 2 diabetes inadequately controlled on pioglita-
zone monotherapy. Diabetes Care 2012;35(7):1473-
8.

Bolinder J, Ljunggren O, Johansson L, et al. Dapag]li-
flozin maintains glycaemic control while reducing
weight and body fat mass over 2 years in patients
with type 2 diabetes mellitus inadequately controlled
on metformin. Diabetes Obes Metab 2013 Aug 1. doi:
10.1111/dom.12189. [Epub ahead of print].

Carlson GF, Tou CK, Parikh S, Birmingham BK,
Butler K. Evaluation of the effect of dapagliflozin on
cardiac repolarization: a thorough QT/QTc study.
Diabetes Ther 2011;2(3):123-32.

Ljunggren O, Bolinder J, Johansson L, et al. Dapagli-
flozin has no effect on markers of bone formation and
resorption or bone mineral density in patients with
inadequately controlled type 2 diabetes mellitus on
metformin. Diabetes Obes Metab 2012;14(11):990-9.
Kasichayanula S, Chang M, Liu X, et al. Lack of
pharmacokinetic interactions between dapagliflozin
and simvastatin, valsartan, warfarin, or digoxin. Adv

Ther 2012;29(2):163-77.

44.

45.

46.

47.

48.

J Sci Technol MSU

Kasichayanula S, Liu X, Shyu WC, et al. Lack of phar-
macokinetic interaction between dapagliflozin, a novel
sodium-glucose transporter 2 inhibitor, and metform-
in, pioglitazone, glimepiride or sitagliptin in healthy
subjects. Diabetes Obes Metab 2011;13(1):47-54.
Jones D. Diabetes field cautiously upbeat despite
possible setback for leading SGLT2 inhibitor. Nat
Rev Drug Discov. 2011 Aug 31;10(9):645-6.

United States Food and Drug Administration. FDA
briefing document: NDA 202293 dapagliflozin tablets,
5 and 10 mg sponsor: Bristol-Myers Squibb. Available
from: http://www.fda.gov/downloads/AdvisoryCom-
mittees/CommitteesMeetingMaterials/drugs/Endo-
crinologicandMetabolicDrugsAdvisoryCommittee/
ucm262994.pdf. Accessed October 1, 2013.

Lewis JD, Ferrara A, Peng T, et al. Risk of bladder
cancer among diabetic patients treated with piogli-
tazone: interim report of a longitudinal cohort study.
Diabetes Care 2011;34(4):916-22.

Regional drug and therapeutic centre. New drug

evaluation: Dapagliflozin. NHS UK. December 2012.



