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Ne@pIkn 0INOBnon & eravappopnon
Gl oTo gyyuc cwAnvaplio

e 2 IJEZTG(POpﬁl’g Gl OTOUG NP FT!EE:IIe(ﬂucose Filtration and Reabsorption in the
VEQPOUG

SGLT1 & SGLT2
O€ ETTAQPN OTTEIPAMATIKO UYPO

° 90% €1TGVGppO(pC'XTa| GTO avvog \ f—f' ' S
S1 (SGLT2 & GLUT?2)

 10% cmTavappo@aral oTo £yyUg
S3 (SGLT1 &GLUTL)




Ne@pIkn olaxeipion YAUKOING o€ pun d1aBNTIKoug

OAn n dinBoupevn GL eravappodTal kal dev ep@avideTal oTa oUupa KaBoAou
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ATTo TnV eTavapopnon tng G
oTnVv YAuKoloupia

BGI< 180 mg/dl 180 mg/dl  |> 180 mg/dI
Etravappoenon Gl=| «Neppikoc |Emavappogpnon Gl
OINBoUEVO POPTIO | OUDOCH dInBoupevou PopTiou
OMo T0 poprTio Gl Gl

eTTAVAppOPATal

Oxi1 yAukoloupia

['Aukoloupia apxicel




Renal glucose reabsorption
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Sodium-glucose cotransporters
Diet

SGLT1 - small intestine
mediates glucose absorption

Blood glucose

é&n - proximal renal tubules \
reabsorbs most of filtered glucose

SGLT1 - also in proximal renal
tubules, reabsorbs some filtered
@se when SGLT-2 is inhibited

SGLT2 inhibitors j Excess glucose

- Reduce glucose reabsorption| " :
. In urine
- Excess glucose in urine




SGLT2 atToKAEIOTEC

 Mnxaviopocg atrokAsiopou SGLT2
AVECAPTNTOC IVOOUAIVNG

o OQEPATTEUTIKN dOUVATOTNTA O€ EAQTTWHEVN
AEITOupyia B-KUTTAPOU

e 2uvOuadleTal JE AAANEC OeparTTeieC



O ve@POC WC vEa AUCon OTO TTAAQIO
TPORANua Tou 2A T2

o EAGTTWON UTTEPYAUKQIYIAC aucAvovTac TNV
a1TOBOAN YAUKOCNGC OTA oUpda



Fluid filtered
L/day

Average plasma glucose
mmol/L (mg/dL)

Filtered glucose
g/day

Glucose reabsorbed
g/day

Glucosuria

g/day

Energy value lost
kcal/day

180

3
(144)

260

260

INnNNIDITION

Yes
180

8
(144)

260

190

70

280



SGLT2 atToKAEIOTEC

e SGLTZ2 amrokAe&lotég eAaTtTwvouv Gl & Bapog



SGLT2 atToKAEIOTEC

EAaTTOUpEVNC TNC YAUKQAIMIOC, EAATTWVETA
oinBoupevn Gl

Aiyotepn Gl Tepva oTa ve@pika
owAnvapia

avaAoyikwg TrepioooTepn Gl
ETTAVAPPOPATAI ATTO UWNANC CUVAPEIOC
SGLT1

MIKPOTEPOC KiVOUVOC UTTOYAUKQIUIOC



Glomerulus Proximal tutbule Distal tubule  Collecting duct

.. Minimal
..... " glucose

excretion
Loop of Henle “‘-_\ ;

Dapaglifiozin inhibits renal glucose reabsorption

Glomerulus  Proximal tutbule Distal tubule ~ Collecting duct

30-80 g Gl

| 120-320 kcal
1500-1300 kJ/24h
-6-16 kg/étog

Loop of Henle \



O POAOC TWV AVOOTOAEWV HETAPOPEWV

Na-Gl otnv Bepartreia Tou 2A T2

Increased hepatic
glucose production

Reduced pancreatic
insulin secretion

hypoglycemia W

Reduced peripheral
glucose uptake

Insulin resistance

Increase peripheral _
tissue glucose uptake Inhibition of glucose reabsorption from the renal tubules |

5 cell function

Urinary glucose disposal

/ N\

Reduce fasting Improve glucose
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R O

| Weight [()_sﬂ Reduced glucose
toxicity

Urinary calorie loss HbA1c reduction
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SGLT2 inhibitors

e AtTokAgiovtag SGLT2

J emmavappoenon Gl
T amékkpion Gl ota oUpa
§ umrepyAukaipia



O veppOC W VEO Opyavo OTN
Oepartreia Tou 2A T2

AvaoToAn Tou SGLT2 :
* NEQ TTPOOEYYION OTNV EAATTWON
UTTEPYAUKQIMIOC

= MnXaviouog avecapTnNTog IVOOUAIVNG
(YAukoloupia)

= XWpPIC KivOUVO UTTOYAUKQIUIOC
" 2 UVOUAOMOC UE AAAEC BeparTTeieg
" YTTO OOKIMN O€ KAIVIKEC MEAETEC



AlaBeaipyol avaoToAeic SGLT

Mpwipol TTapAyovTeES M EKAEKTIKOI SGL TS
Phlorizin (Aucatroppopnon Gl-d1dppoleg)
T-1095

NMoAU ekAeKTIKOI yIa SGLT2
Sergliflozin

Remogliflozin

Y1ro €GEAIGN

Canagliflozin

Dapagliflozin

DSP-3235 avaoTtoAéag SGLT1
LX-4211

TS-071



SGLT2 avaoToAEic UTTO £peuva

Nature Reviews July 2010

Pdapupako ETaipia 2Tad10 AVATITUENG
Dapagliflozin Bristol-Myers Squibb ddaon ni
AstraZeneca
Canagliflozin Johnson&Johnson ddaon ni
Asp-1941 Astellas ddaon
BI-10773 Boehriger Ingelheim daon i
Bl-44847 Boehriger Ingelheim daon
TS-071 Taisho daon n
CSG-452 Roche ddon 1
LX-4211 Lexicon ddaon n
DSP-3235 GlaxoSmithKline ddaon |
ISIS-SGLT2Rx Isis ddon |
AyvwoTo Sirona AvakaAuyn




Dapaglifilozin (DAPA)

e EKAEKTIKOC OVOOTOAEQC CUMMETAPOPED 2
Gl-Na (SGLT?2)

o AVAOTEAAEI VEQPIKN £TTAVAPOPNON ME
TPOTTO AVECAPTNTO IVOOUAIVNC

e ['Aukoloupia

o EAaTTWVEl UTTEPYAUKQIYia o 2A T2

o ATTWAEIO BApouc

e PO 2.5-5-10 mg X1 T11.u. 1] Y.M.(VUKTOUpIQ)



ATtrekkplon Gl ota oupa
37-70 gld

gure 7. Glucose Excretion (Morning Spot Urine Test)
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error bars represent SD

Note: values shown are from morning, fasting spot urine test.
Higher values with evening dose presumably reflect the pharmacokinetic half-life of ~13 hr for dapaglifiozin.”

Glucose excretion over 24h was not measured in this study.



Sergliflozin:
Urinary glucose excretion in T2DM patients

250 —
200 —
Mean
urinary

glucose %%

(mmol/L)
100 —
5‘“ —
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[ | ] [
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Time post single dose (hours)

== Sergifiozin 500 m¢
== Sergiflozin 150 m
=== Sergiflozin 50 mg
=4~ Placebo



[Ttwon HbAlc ye DAPA vs Placebo

Change (mmolf)
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Dapagliflozin2.5 mg |
= Dapaglifiozind mg
m Dapaglifiozin 10 mg
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Dapagliflozin add-on to insulin:
change from baseline in HbA1c at week 12*

Dapagliflozin Placebo
(N=19)
10 mg 20 mg T
(n=23) (n=23) 508

0

Absolute -0.21
mean change
In HbA1c (%) -0.41

-0.6-

-0.8-
HbA1cat -1.0- g4 8.5 8.3
baseline (%)

*l act nhearvation carmied fornvard



MetaBoAn HbAlc ue Dapagliflozin o.3-0.9%
uovoBepartreia +Metformin +Insulin

Dapagliflozin as Monotherapy Dapagliflozin as Add-on to Metformin Dapagliflozin as Add-on to Insulin
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DAPA: eAatTwon 66ong ivoouAivng>10%

Figure 3. Proportion of patlents aﬁhievlng 210% reductlon In Insulln dosa
during treatment.

Data are adjusted mean pmportians and 95% Gl N = numbar of pativants m tha fuil analysm sat. DAPA dapmghﬂozm iNS =
insulin; PLA = placebo .

[
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m PLA + INS (N=193)
|| DAPA2.5mg + INS (N=202)
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[l DAPA5mg +INS (N=211)
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decrease in insulin dose of at least 10% (%)

At 24 weeks At 48 weeks



DAPA: ATtwAcia Bapouc > 3% / 48 wks
1-3.2 kg [ 48 wks

D adjusted' nw-an ismpnmoﬁé hnd 95% C and include data aftar msulin up-tmﬁm N o f et s the

analysis set; EﬁiPA =

weight loss of at least 3% (%)

Adjusted proportion of patients with

At 24 weeks

= insulin; PLA = placebo

At 48 weeks

B PLA +INS (N=193)
Uil DAPA 2.5 mg + INS (N=202)

S

il I
Bl DAPA 10 mg + INS (N=194)

DAPA 5 mg + INS (N=211)




Apdaoceig SGLT2

MTwon Gl 25-30 mg/dl

MTwon HbAlc 0.6- 0.9%
av HbA1c>10% 2.5-3.5%

[1TTwo N Allzsa NS 3 mmHg xwpic opBoaTaTiki UTTOTACH
ATTwAgIa Bapoug 1-3 kg

kcal-d1oUupnon-eAdtTwon Aimrwdoug 1I0ToU
‘OxI1 UTTOYAUKOQIUIEG
Evocigeig: ZAT2- T1?-Maxvoapkia



Dapagliflozin adverse events:
Placebo vs dapagliflozin 2.5-10 mg

Patients with adverse events 25% in any group* Placebo
Headache 4% 3-8%
Back pain 5% 4~T%
Diarrhoea 5% 2-T% I
Urinary tract infection 5% 3—1% I
influenza 7% 6-9%
Nasopharyngitis 8% 3-9% I
Upper respiratory tract infections 7% 2-4% I
Hypertension 4% 3-7% I
Cough y L 5% | 1-3%

Patients with adverse events of special interest Placebo
Hypoglycaemia 3% 2-4%
Events suggestive of urinary tract infection 8%
Euentsusuggestive of genital infection 5% | @

*by MedDRA preferred term



[Tapevepyelec SGLT2

AOIMWEEIC YEVVNTIKWY OPpYAVWYV
X 2 BaAavoTtrooBiTidec & aIOIOKOATTITIOES
NOINWCEEIC U ooPapPEC-OXI OIAKOTTH)

OupoAoipwéeic = placebo ?
MoAvoupia 3%- TUr-Ht
NUKTOUpiG (Bpadivry xopriynon)

AoBeveic NE oIkoyev VEQPPIKI TTOAUOUPIA XWPIGC NAEKTPOAUTIKES
diarapaxég, UTI, AoINWEEIC yevvNTIKWY, ETTIOEIVWOTN VEQPIKAG
AgIToupyiac.



['Aukokivaon GK, GLK,
gcwkivaon IV n D

o KuttapotrAaouaTtiko €vCUMO OIKOYEVEIQC
ECWKIVAOWYV

o Pwopwpihiwvel Gl og 'Aukolo-6-
ewogartacn (G-6-P)

* POAOC KA€I1Di oTnVv ouolooTaon Gl



[ AUKOKIVOON

e 2TO NTTAP TTPOAYEI OUVOEON YAUKOYOVOU &
puBuilel nTraTikA TTapaywyn Gl

e 2€ [B-KUTTOPA TTAYKPEATOC
['AukoloecapTwPeVN EKAuoN IVOOUAIVNG

 POAoc aicOntpa Gl oT1o B-kKUTTOPO



[ AUKOKIVOON

o Zwa Xwpic ekppaon GK TreBaivouv o€
NUEPEC ATTO UTTEPYAUKAIUIO

e Zwa pe utrepekppaon GK: uttoyAuKaldieg



GK o710 B-KUTTOpPO & NTTATOKUTTAPA

2.TOXOC yIa Tov 2A T2

Metagopda Gl ue GLUT?2
MEOW KUT. HEMPBPAVNG O€
B-kUTTOPO & ATTOP

GK pwopwpuAiwvel Gl
O€ yAukolo-6-pwao@araon
ExAuon ivoouAivng atro
B-KUTTOPO O€ KUKAOPOpIia
& YAUKOAuon

2.TO ATTap ouvOeon
YAUKOYOVOU

EAattwon €kkAuong Gl
aTTO NTTAP

FIGURE 1
The role of GK in alucose homeostasic [221

Drug Discovery Today



GKAS

« Mikp& popla™ evepyoTtrolouv GK aueoa n
aTTOo0TO0EPOTTOIWVTAC CUUTTAEYHO GK-
GKRP

o GKRP= 1TpwTEivn TTOU EALYXEI
OpacTnpIoTNTa NTTATIKNG GK &
evookuTTapIlo BEon GK oTo nrrap

i *phenylacetamides derivatives

amino benzamides
olefin derivative
Urea derivatives




GKAS

= AUCNON £KKPIONG IVOOUAIVNC (TTAYKPEQC)
= Aucnon petaBoAiouou Gl og nrrap
* AVTIUTTEPYAUKOQIUIKN Opaon



EvepyoTtrointég FAUKOKIVAONG

Mikpd popia dlgyeipouv xpnoipotroinon Gl o€ ATrap —
TTAYKPEAGC

Augnon euaicOnaoiag kuttapou o Gl

‘ExkAuon ivoouAivng

Augnon ouvBeonc¢ yAukoyovou aTo ATTap

EAaTTwon Nmmartikng mapaywyng Gl

EAattwon Gl (F & PP) o€ povtéAa - (wa pe A T2
(270mgQ)

BeAtiwon OGTT

Ox1 augnon Bapouc-EAaTTWON TTaXUCOpKiag (oplopEva)
Ox1 €kAuon IvoouAivng o€ vopuoyAukaiyia

Ox1 utroyAukaiuieg

NEEC BEPATTEUTIKEG TTPOOTITIKES



GKA mk-0599 eAartwvel Gl TTAAopaTOC

o€ UyEIN un O10BNTIKA ATOMO
PS876 EASD Sept-Oct 2009

AANOOTEPIKOG
evepyoTtrointng GK
AITTOC UNXaviouog
eAartwong GL

Augnon TTPOoANYNG
GL, yetaoAiopou &
ouvBOeon¢ yAukoyovou
OTO NTTAP
['AUKOCO-£€COPTWHEVN
EKAUCN IVOOUAIVNC
OTO B-KUTTOPO
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RAREARAY
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335311
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EvepyoTtroiNTeC YAUKOKIVAONC

o YTTOoOXOMEVA PO avTIUTTEPYAUKAIUIKA
PApHOKO
o AITTAN dpdon o€ B-kUuTtTapOo & NTTAP

e 2& TTPWIMA OTAdIA KAIVIKNC £CEAICNC O€
(wa & avBpwTtroug pe 2AT2

e [ToAAG vea piIkpa popla GKA dokipalovTal
o Oepatreia «dlaBNoApPKIaC»
e 2UVOUQOMNOC UE AAAO pApuOKO



Status summary of selected GKAs

Drug Discovery Today August 2009

Compound Company Status

14 Hoffmann-La-Roche ddon 2 (Aiekdtn)
AZD6370 AstraZeneca ddon 2

R1511 or GK3 Hoffmann-La-Roche ddon 1

6 Posidon/Lilly ddon 1

AZD1656 AstraZeneca ddon 1

ID1101 Innodia

NN9101 or TTP355 Novo-Nordisk KAIVIKA} avaTrtuén
TTP399 Novo-Nordisk [TpOKAIVIKO
ARRY403 Array Biopharma [TpOKAIVIKO
ARRY588 Array Biopharma AvakaAnwn

PSN105 Prosidion/OSI AIEKOTTN TTPOKAIVIKWG
1 Roche AIEKOTTN TTPOKAIVIKWG




Evepyotrointec GK (GKAS)

e 1 Per Os gykateAneon
(KapdlayyeIaKOC KivOuvog)

o 2UMTTAEYUa 14:KAIVIKEC HEAETEC PAON 2 WC
LOVOOEPATTEIO N UE METPOPUIVN
AtrecupOn (?)

o 2UPTTAEYHO 16: eAaTTwon Gl 34%

e AZD6370 paon 2 (Traxuoapkia & 2AT2)



GKAs: To pyeAAoV

 MovadIKOG unxaviouog 0paong
 MovoBepartreia

e 2UvOuaopoc ue MET - GLP1 - DPP4 Inh —
SU (KivOuvocg UTToyAUKQIUiaG)



GKAs [lapevepyeleg

‘Epeuva 20 eTwv

100 TraTtevreg GKAS

2.03apn uttoyAukaiuia (Bavarog)

YwnAa emrireda GK og yovadoTpOTTeEC O€
uttouon- Etmidpacn o€ yoviuoTnTa?

NAITTwoNnc dINBnon Nrrarog &
UTTEPTPIYAUKEPIOAIMIA



ATTooupBEvTa PAapuaKa

Sibutramin (Reductil)
Troglitazone
Rosiglitazone (Avandia)
Rimonabat (Accomplia)



[lpoocoxn oTa vea pappakal

«[lepioooTepol
TeBaivouv aTtro T1a
PAPUAKA TOUG
Tapa aTro TNV
APPWOTIA TOUGCH

Molier







ATTEKKpion Gl & cwAnvapiakn eTavapopnon
E1Ti puoloAoyikiig GFR & av BGI<180mg 6An n dinBouuevn Gl eTavappo@aTtal
Av BGI>180 yAukoloupia (VE@PIKOG 0UdOG)
Orav eravap.Gl=pgyiotn atroppoenTiki duvaTtoTnTa (Tm gl) eyyus cwA. apxicel
yAukoloupia

Glucose Excretion and Tubular Reabsorption

600" b & ¥
.@Q}Qﬁ@ \é@b
::ﬁ Qf+‘_,’" V4
% =y &, BBy _II___I___;--'”"'Reabsorbed
= ; A
A
O
é’ 200 T
O
™ | '
0 200 400 600 800

Plasma Glucose (mg/dL)




AvooToAeic SGLT2 utrd £peguva
Nature Reviews Vol. 9 July 2010

| SGLT2 inhibitors currently in development




EvepyoTtrointec [ Aukokivaoncg

7 ’ CO?
Aucavouv euaicBnaia ;
KuTtTapou o€ Gl

AUZnon EKKPIONG . | Pancreas
IVOOUAIVNG i

Augnon ouvBeang
YAUKOYOVOU OTO NTTOP

EAattwon €kkAuong Gl
Q1o NTTAP

Mikpa uopla
gevepyotroinTwy GK
eAarTwvouv Gl og
MoVvTEAQ - Cwa pe A T2

Drug Discovery Today

FIGURE 1
The role of GK in alucose homeostasis [221.



Akpiinc 1coppoTria Gl
VEQPIKN Xpnoipyotroinon & atreAeufépwon

EvupaTikn

OpaOTNPIOTNG

@<on oT1O VEQPPO

[Tapouaia

ATTouOia

Ne@pIkO TTapEYXUHA

(utTroXPEWTIKA XPHOoN
Gl)

dwopwpuliwon Gl &
YAUKOAUTIKA £vCUupHa
(xpnoipotroinon Gl)

FAukolo-6-pwopartaon
& aAAa
VEOYAUKOYEVETIKA
EvCupa (oxI
YAuKoyevOAuon)

Ne@pikdg pAo16g

NeoyAukoyevnTiKa
éviuua X YAUKOCo-
6-@WOoPATACN
(arreAeuBépwon Gl)




 EAatTwvovTac etravappopnon Gl,
attokAgiovrag SGLT2, aucavel atTéEKKPIoN
Gl ota oUpa, eEAATTWVETAI UTTEPYAUKQIUIC
UE AVECAPTNTO ATTO TNV IVOOUAivn TPOTTO
XWPIC KivOUVO UTTOYAUKQIUIOG

o 2UMPaT pE GAAEC DepaTTEieC



Medscapes
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O1 Nartpio-ecapTwuevol pyetagpopeic Gl
(SGLT2) mrpodayouv Tn VEPPIKN
eravappopnon Gl

Figure 1. Sodium-dependent glucose transporters (SGLTs) mediate renal glucose reabsorption

Glucose

Dapaglifiozin Glomerular filtration rate =

S1segment o

proximal tubule Normal glucose concentration

_ = 1000 mg/L (5.6 mmollL)

| Glucose

Reabsorption*
e

Distal §2/S3
segment of
Proximal tubule

{

[l I:."
'%SMN ¥
"5

| OGlucose filtered=
o (180Lday) x(1000mgl)=
R, ey
30-80 g Gl
120-320 kcal
| g 500-1300 kJ/24h
\ L -6-16 kg/éToC

*Majority of glucose reabsorption occurs N y W
in S1 segment, where SGLT2 s located ' No Glucose

1 Collecting duct

T e prg,

(in normal state)



GK o010 B-KUTTapO & NTTATOKUTTOPO
2TOXOC VI ToV 2A T2

 GLUTZ2 (peTagopeag Gl A
oTO B-KUTTAPO & ATTAP) &
peTagepel Gl peow Kur. Pancreic 2
MEWBPAvNG
Pwopwpuliwon Gl
odnyei og ouvBeon
YAUKOYOVouU oT0 Nrrap &
YAUKOAUCON OTO 3-KUTTOPO
‘EKAuon IvoouAivng atro
B-KUTTaPO O€ KUKAOQOpIa
Mikpa popla dleyeipouv
xpnoigotroinon Gl og
NTTaP-TTAYKEPAG

[ATP]
LN
4 r

Pancreas

FIGURE 1
The role of GK in alucose homeostasic [221



O p6Ao¢ Tng GK otnv opoidéotaon tng Gl

Pancreas

I e —
| Drug Discovery Today

|
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The role of GK in alucose homeostasis [?22].



H Xpovia UTTEPYAUKQAIUIQ TTPOKAAEI:

1. MIKpoQayyEIaKEC ETTITTAOKEC

2. MakpoayyelakeC ETTITTAOKEC



Apaocelc & TTapevepyelec SGLT2

o AOIMWEEIC YEVVNTIKWYV OPYAVWV X2Barav.&aSIokoA
* OUPOAOIMWEEIC ?(un ooBapéc-6xi SlakoTTh)

e MTwon Gl 25-30 mg/dl

e MMtwon HbAlc 0.9% HbA1c>10%[12.5-3.5%

e [lITwWO N Allz&a NS 3 mmHg xwpic opbooTaTIKA UTTOTACH

e [MoAuoupia 3%

o NUKTOUpid (Bpadivry xopynon)

o ATTWAEIO BAPOUG 1-3 kg

o OxI UTTOYAUKOQIMIES

 OxI o1dnpaTa



[Mapevepyeie¢ DAPA
Figure 4. Number of patients with events suggestive of genital infections over 0 to 24 weeks
and 24 to 48 weeks

20 5

18 4 First event occurring
from 24 to 48 weeks

16 B First event occurring
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Figure 5. Number of patients with events suggestive of urinary tract infections over 0 to
24 weeks and 24 to 48 weeks
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