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[NaTi gival TOOO0 CNUAVTIKA N
EMTIOPACT TWV PAPHAKWYV
oTtov KA Kivouvo;



‘Eva yeyaAo TooooTo Twv acBevwy pe 2AT12 £xouv KA vooo

Naykoouiwc, epitrou 1/3 TV aocOevwyv
ue 2AT12 £xouv KA vooo

AvdAuon 60 peleTwy pe 4.549.481 aoBeveic pe ZAT2
KA: Kapdlayyelakn, ZAT12 Zakyxapwdng AlaprnTng TUTTou 2
Einarson TR et al. Cardiovasc Diabetol 2018;17:83



H KA N6ooc¢ gival cuvBw¢ aCUPTTWHATIKA KAl adidyvwaoTn

16% 44%

Xwpic KA vooo YT1rokAIvikny KA vooog

2.XEOOV 0l JIooi aoBeveic ue dianTtn
exouv YtmrokAivikn KA N6éoo*

40%
KAIvikry KA N6éoog

Prevalence of subclinical CV disease across 1343 patients with diabetes aged 265 years in the US

*Absence of prevalent clinical disease at baseline: ankle—brachial index <0.9, internal carotid artery wall thickness >80th percentile, common carotid artery wall thickness >80th percentile, carotid stenosis >25%, major
electrocardiogram abnormalities (based on the Minnesota code), and a Rose Questionnaire positive for claudication or angina pectoris in the absence of clinical diagnosis of angina pectoris or claudication

Kuller LH et al. Arterioscler Thromb Vasc Biol 2000;20:823



H KA vooog og aoOeveic ue 2At2 gival utteuBuvn yia
TTEPIOOOTEPOUC BAVATOUC ATTO TOV KAPKIVO™ OTO YEVIKO TTANBUCHO

2.5 @OopEG TTEPICOOTEPOI BAvaTOl ATTO OTI O KAPKIVOG*

Odvarol TTou oPeilovTai © 0000000000000 00000000000
el TTTTTTTTITTRITRRT 000NN
ME 2AT2

2

Odvarol gaiTiag

O 6 06 6 06 06 60 60 O O
KOPKivOU* o€ aoBeveig wwwwwwwwww
Me 2AT2
“

24T TTapakoAouBdnon 7461 acBevwyv ue ZAT2 Kai 37.271 otnv
opdda eAéyyou atréd 1o Skaraborg Diabetes Register

*Solid tumour cancers only, KA: Kapdiayyelokr, ZAT12
2akxapwdng AlapATng TUTTOU 2,

Andersson T et al. Diabetes Res Clin Prac 2018;138:81



H KA vOooc gival €TTioN¢ 0 JEYAAUTEPOC CUVTEAECTNC OTN
OaTTavn TNC Olaxeipiong Tou 2AT2

H KA vooo¢ ouvelo@Epel Ewg 49%

9 TNG OUVOAIKNG OATTAVNG
TNC BepaTtreiag Tou 2AT2

KA: Kapdiayyelokr, ZAT2 Zakxapwdng AlaBATng TUTTou 2
Einarson TR et al. Value Health 2018;21:881



[MaTi va unv pubpuiocow atrAd Tn
HbAlc;



[Mepiopiouéva KA o@EAN £€xouv TTaPATNPENOEI HE TOV EVTATIKO YAUKQIUIKO EAEYXO O€
ao0Oeveic pe At2

MetavaAuon Twyv peAetwv ACCORD, ADVANCE, UKPDS ka1 VADT

Kipia KA cupBavra .
(KA Bdavaroc 1) un- OvnoigoTnTa

2TOXO0G: n dnuIoupyia akpPIBOUC EKTINNONG YIa BaVATNOS .
, , , , NPopoO
Ta 0QEAN TNG BepaTTeiag peiwong YAUKOZNG SV REDGAIKGT NS °"°'°“;\6"TT°T£
oTa KUpla KA cupBavta Bavarneopo M) AITIOAOYIOG

4 AcBeveic pe A2 (N=27.049)

® o Ol OTTOIOI €X0OUV KaTavEUNOEi
oTnVv Katnyopia ‘MepioodTepo MéTpio 6@eAOC Kauia emTidpaon
gvraTikoU’ 1} ‘Ayotepo HR 0,91 (0,84, 0,99) HR 1,04 (0,90, 1,20)

EvTaTikoU’ YAUKQIUIKOU €AEYXOU

*O1 pehéteg diEpepav OTIC BepaTreieg peiwong YAUKOZNG Kal KapdIioTTpoaTaaiag oTny TTapakoAoudnan. Or HEAETEG XPNOIUOTIOINCAV METPOPUIVN, IVOOUAIVN,
oouA@ovuAoupia, acarbose, glinide kai BeialoAIdivedIdvn wg TTAPAYOVTEG Ueiwang TNG YAUKOLNG
Turnbull FM et al. Diabetologia 2009;52:2288



O TTOALSIACTATOC EAEYXOC TTAPAYOVTWV KA KIVELVOUL pEioe ToV KA KivéLuvo
O€ Q00eVEIC ue AT2

Steno-2: O evrarikog moAvdiactarog éAeyxog* mapayovrwv KA kivSbvou peicdvel Tov KA kKivéuvo oe acOeveig e
AT2 Kal HIKpOAELKHATIVovpial2

‘OMoI o1 aoOeveic EAapav MapakoAovBnon 21etiag: Mn  AANAAYEG OTIG PACIKES KAIVIKEG KAl BIOXNHIKES

100 - Oepareia evraTikoL eAEyxou MOOGAPHOCHEVO HR 0,55 peraPAntég ora 7,8 étn?
3 : (95% C10,39,0,77), p<0,001
o ora 7,8 €1n p—— — == —— —— . .
b — - ETAPANTN UHPATIKOG VTATIKOG
9 e LOBATIKOG ) (n=67)
> 75- I (51 cvupavra)
r .
< —_—— = TuoToMiKA Al 33 -14+2 <0,001
;: _r — (mmHg)
-
%g 7o U OO -v=rr-sveso SO R Ar:w“rg?"""”\” B2 22 0,006
2™ Evramkog (mmFH)
- (35 OUUBdVTO) I(_nli)é_/é(lc;)\nompo)\n -13+6 47+ 5 <0,001
v
0 257 HbALc( %) 02+0,3 05+02  <0,001
o
>
-8 AMS. (GvSpeg) 04+04 0,7+0,4 0,61
0 - : : : : : : AME. (yuvaikeg) 1,3+1,3 23%1,2 0,29
0 4 /7,8 8 12 16 20 Evepyog KaTTvioTAG -6 -5 0,73
Ap. o€ Kiv6LVO 'ETn amd TRV TLXAIOTTOINCN (ap. aoBeviv)
Evratkog 80 66 56 49 41 3]
TopBaATIKOG 80 61 40 27 18 13

'Opelog Beparmeiag maparnenOnke peta amo ~4 £tn. O1 ouveXICOPEVEG WPENIUES EMSPATEIS OTNYV

TMAPO0S50 TOL XPOVOL NTAV AMETH CLVETTEIA TG £YKAIPNG EVTATIKOTIOINONG TNG O¢parreiag oTovg aoBeveig

*O £VTOVOG TTOALSIAOCTATOG EAEYXOG TTEQIAGUBAVE PEIPEVOLG OTOXOLG VI TNV APTNEICKN THEDON, TN XOANOTEPOAN, TA TPIYALKEQISIA KAl TNV HDATC, KaBg kal Ogpareia pe aompivn kal ACE. TTOvOeTo SeuTEPELOV TENIKO ONUEIO: XPOVOG G TNV
eupavion KA vooou, aplBuos KA cuppAvTwy, TooooTd BvnoiuotnTag kai KA vooou.

ACEi, avaoTOAQG TOL PETATEETTTIKOL eV{LUOL AYYEIOTEVOIVNG. AME, 8eikTNG HAZAg owuaTog. LDL, NITTOTTpwTEIVN XAUNANG TTUKVOTNTAG.

1. Gaede P et al. Diabetologia 2016;59:2298; 2. Gaede P et al. N Engl J Med 2003;348:383
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O1 eMOPACEIC TWV TTAAAIOTEPWY AVTIOIARNTIKWY
TTapayovTwy oTov Kapolayyelako Kivouvo
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ECEAICN Twy Ogpatreiwy Tou 2ZAT2

DPP-4 SGLT2
OVOOTOAEIG  AVAOTOAEIG

< MaAaidtepa @apuaka  Nedtepa apuaka >

1950 1960 1970 1980 1990 2000 2010 2012 2013

AYWVIOTEG TOU UTTOO0XEQ
GLP-1
IvoouAivn Mapaywyn ) IvoouAivn
Lente avaoUuVOIoouéVNg [Aipemmpion: degludec
avOPWITIVIG oouAgpovuloupia 3ns
IVOOUAIVING YeVIag
Xpnon NG TTPWING OOUZMPOVU)‘C,)UP"X IvoouAivn
GOUAPOVUAOUPI NG Yevias glargine?
H
METQOPUIVN ) ) )
GT0 TpEIG VEEG KATNYOPIES EI0AYOVTAI:
Hvwpévo QVOOTOAEIG a-yAukoo10aang,
BagiAclo MEYAITIVIOEG & OelaloMidIvedIOveg

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose cotransporter-2; ZA12, Zakxapwdng AlaBrTng Tutmou 2
Adapted from 1. Kirby MG. Br J Diabetes Vasc Dis 2012;12:315; 2. Lantus® SPC



MeTpoppuivn: Mnxaviouog dpaong

‘EvTEpPO Hmrap 2 KEAETIKOC YUG
T Xprion yAukoZng d FA\ukoveoyéveon T IvoouAivo-e€apTwpevn
J MA\ukoyovéAuaon TPOoANWN YAUKOZNG
d Ogeidwaon AiTT. o&éwv 1 I'\ukoyéveon
J' d Ogeidwaon AiTT. o&éwv

d YmepyAukaipia

EmimpooBeTa NG dpAcng TNG oTn YEiwon TNS YAUKOLNG, N METQOPMIVN MTTOPEI va £XEI TTIBAVES

emodpdoeic oto KA alaTtnua, 1.X. BeATiwon Tou TTPO@IA Twv AITTIdiwv 0TO TTAACUQ?

KA: Kapdiayyelakd
Adapted from 1. Bailey CJ & Feher MD. Therapies for Diabetes 2004; 2. Batchuluun B et al. J Endocrinol Diabetes Obes 2014;2:1035



Metformin is recommended as first-line therapy
In T2D

« Metformin is indicated for the treatment of T2D, and generally
recommended as first-line therapy'-2

 Evidence for effect on CV risk cited in international prescribing

—information differs for US vs EU

— US prescribing information3

« States that there are no clinical studies establishing conclusive evidence of
macrovascular risk reduction with metformin

— EU prescribing information’

» Cites UKPDS analysis from 342 overweight patients treated with metformin after
o ¢ diototonels
— Metformin significantly reduced any diabetes-related
complication, diabetes-related and overall mortality, and
absolute risk of Ml vs diet alone after 10.7 years

1. http://www.medicines.org.uk/emc/medicine/23244/SPC. 2. American Diabetes Association. Diabetes Care 2015;38(suppl. 1):S1-S94.
3. http://www.drugs.com/pro/metformin.html 4. UKPDS 34. Lancet 1998;352:854—-65.




UKPDS 34 TTapExel oplouEVA OTOIXEIQ VIO EUEPYETIKEC KA
EMOPACEIC TNC METPOPMIVNG O€ UTTEPPBAPOUC AOBEVEIC

A MEi EM 3 10 X 510
O kivduvog EM givai 39% XaunAOTEPOG UE METPOPHIVN EVaVTI ZnpavTIKi Helwon Tou larnen an HeTa amro
i . ; . Xpovia TrapakoAoubnong
NG ocuuBATIKAG Bepatreiag oToug UTTEPRapoug aocBeveig 12

B >uvoAikég TIpEG KaTtd TN AREN TNG HEAETNG To 1997

'EIJ(PPGYIJG pUOKGpEiOU ¢ ETAoIEC TIUEC KOTG T SIdpKela TTEPIOSOU TTapakoAoUBnang 10 eTwv (post-trial)
< 30 7 = ZupBatikn (n=411; events = 73) 14 -
g — EvTaTikn (’n:951; events = 139) RR 0 611 RR 0.67
< - MeT@oppivn (n=342; events = 39) 1.2 - p=0.01 p=0.005
=)
8 20 i 8 1 0 - e e e e e e e e e e e e e e e e e = ———
> METQOPUIVN EvavTl 27
3 oupBarikrig p=0.01 o
w ¢ 08 -
? T
S 10 - &
\9 0'6 . ' ’ ‘ ’ ’
>=
o
<
g 0.4
0 - . . . . ! 1997 1999 2001 2003 2005 2007
0 3 6 9 12 15 Ap. oupBdvTwyv:
Xpé . i ¢ 2UMBaTIKA
POVOG aT1rd TNV TUXaIoTroinon (£Tn) egp?ansig 73 83 92 106 118 126
MeTpoppuivn 39 45 55 64 68 81

KA: Kapdiayyelokd, EM: ‘Epgpayua Tou Muokapdiou, RR, relative risk, UKPDS, United Kingdom Prospective Diabetes Study
1. UKPDS 34. Lancet 1998;352:854; 2. http://mww.medicines.org.uk/emc/medicine/23244/SPC; 3. Holman RR et al. N Engl J Med 2008;359:1577



UKPDS 34: TTapéxel opiopéva OTOIXEIA VIa EUEPYETIKEC KA
EMIOPACEIC TNC METPOPMIVNG O€ UTTEPPAPOUC 00BeVEIC

O kivduvog EM cgivail 39% XapnAdTEPOG ME

METQOPMIVN £vaVTI TG CUMPBATIKAG

Bepatreiag oToug uTTépRapoug acBeveig -2

‘Epppaypa puokapdiou

~ 30 — 2upBartikn (n=411; events = 73)
o
%’ — EvraTikn (n=951; events = 139)
2 - MeT@oppivn (n=342; events = 39)
=]
° 20 -
> METQOPWIVN EvavTl
g oupBarTikrg p=0.01
D
o
(=) 10 -
S
>
o
<
S
<
0 =

0 3 6 9 12
Xpoévog atrd Tnv Tuxaiotroinon (€tn)

15

utTépfapol
nN=342

Vs: conventional policy
with diet (HbAlc 7.9%)

KA: Kapdiayyeiako, EM: ‘Epgpaypa Tou Muokapdiou, RR, relative risk, UKPDS, United Kingdom Prospective Diabetes Study
1. UKPDS 34. Lancet 1998;352:854; 2. http://www.medicines.org.uk/emc/medicine/23244/SPC; 3. Holman RR et al. N Engl J Med 2008;359:1577



UKPDS 34: KA €mdpAaoeI¢ TNG METPOPUIVNG TTPOCTIBEUEVNC OE
OOUAQpOVUAouUpIa

H peTtpoppivn TTpooTIOEPEV 08 COUAQOVUAOUpia EvavTli COUAQOVUAOUPIaG MOVO, CUOXETIOTNKE ME AUENHUEVO
KivOuvo BavdaTtou oxeTI{OpJEVOU HE TO SIABNATN Kal BvnTOTNTAG ATré KABE aiTia

Aildpeon TTapakoAouBnon 6.6 £Tn RR 2 XeTIKOG Kivouvog(95% ClI) p-value
TeAikO onueio oxeTiI(Opevo pe dIaBNTN 1.04 —— 0.78
@davartog oxeTI(OUEVOG JE TO dlanATn * 1.96 ——— 0.039
@dvaTtog KABe aiTiac* 1.60 —— 0.041
‘Epppayua Tou Muokapdiou* 1.09 —fo— 0.73
AEE* 1.21 = o ' 0.61
Mikpoayyelako* 0.84 T 0.62
05 1.0 5
< >
Ymép NG TpocOnkng  YTrép Tng SU poévo
HETQOPUIVNG

*Interpret with caution in view of small event numbers
KA: Kapdiayyeiako, AEE: Ayyeiakd Eykepalikd Etreioodio SU, sulphonylurea; UKPDS, United Kingdom Prospective Diabetes Study
UKPDS 34. Lancet 1998;352:854



Comparative Effectiveness of Sulfonylurea and Metformin

Monotherapy on Cardiovascular Events in Type 2 Diabetes Mellitus
A Cohort Study

SU

NMpoBARpaTa epunveiag
Met

N.x. n SU emBAaBAc A n
METQOPHMIVN ETTWPEARG?

Roumie et al. Ann Intern Med 2012



“Although metformin is generally believed to exert
positive effects on cardiovascular outcomes, relevant

data are mainly 0bservational and potentially
overinterpreted.

Koufakis et al. Cardiovasc Drugs Ther 2021



Maximal

./ CIMT

Petrie et al. Lancet Diabetes Endocrinol 2017

21



Gillani et al. J Pharm Bioallied Sci 2021

LDL-C

Body
welight

22
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* [TIBava BeTikN €1Tidpaon oto K/A
ouoTnua

* Mag AsitTrouv TTOAU 1I0XUpd
dedouEva

24



[Tolo¢ dlaonpoc¢ Ba NTav N JETPOPUIVN;
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O1 eMOPACEIC TWV TTAAAIOTEPWY AVTIOIARNTIKWY
TTapayovTwy oTov Kapolayyelako Kivouvo
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«Orav 10 TPAYIKO TEAOC ueTaAAGoaeTal o€ avalTnon Tou ATTOAUTOU»

Eupirtidn Mndeia, 431 . X.



SU basics

Mn YAUKOCOEEOAPTWHEVOGS

Sola et al. Arch Med Sci 2015



Sola et al. Arch Med Sci 2015




1970: University Group
Diabetes Program

o

1998: UKPDS




2. 0UA@oVvUAoupia kal KA aopdaAcia

* 21ig HIA, yia TIg couA@ovuAoupieg UTTAPXEI EI0IKN TTPOEIOOTTOINCT AVAPOPIKA
ue Tov auénuévo kivouvo KA ©avdaroul—3

— H mrpoeidotroinon Baciotnke o€ eupuata NS HeEAETNS UGDP Ta otToia ava@épouv augnon
oTov apIiBuo Twv KA Bavdtwyv o€ acBeveic Tou eAdpBavay tolbutamide évavTi placebo?

« 21NV Eupwtraikn Eévwon yia 11 SUS 0ev UTTapxel €I0IKN TTPOEId0TIoINON
ava@opPIKA PE TOV augnuévo Kivouvo KA @avarou >

KA: Kapdiayyeiako; SUs, ZouAgovuAoupieg; UGDP, University Group Diabetes Program

1. Glimepiride PI at http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020496s0211bl.pdf;

2. Tolbutamide PI at http://www.drugs.com/pro/tolbutamide.html; 3. Glipizide PI at http://www.drugs.com/pro/glipizide.html;

4. Meinert M et al. Diabetes 1970;19 (suppl):789; 5. Glimepiride EU SmPC at http://www.medicines.org.uk/emc/medicine/27033;
6. Tolbutamide EU SmPC at http://www.medicines.org.uk/emc/medicine/26366; 7. Glipizide EU SmPC at
http:/mwww.medicines.org.uk/emc/medicine/9851



UKPDS 33: dev Ttaparnpnonke empBAane KA emridpaon twv SUs
EvavTl IVOOUAIVNG 1 oupBaTikic Bepartreiact

EmittAéov, otn neAéTn ADVANCE, 0 evtatikdc YAUKQIPIKOG €Aeyxocg peE TN YAIKAadZidn

dev ouoxeTioTnke ye empPAapeic KA emdpdoeig 2

KA, Kapdiayyelokd, EM: éugpayua Tou puokapdiou, SUs, ZouAgovuloupieg, UKPDS, UK Prospective Diabetes Study
1. UKPDS33. Lancet 1998;352:837; 2. Patel A et al. N Engl J Med 2008;358:2560



Ramndomized controlled trials

Cardiovascular mortality

Sersteim, 2010 - 074 (O 19—2_9F)
SGiles, 2010 507 (0 46—56_22)
Seck, 2010 - 502 (04555 S0
SGiles, 2008 123 (0. 40—3_TH)
Mis=saen, 2008 - 032 {0.05—2 20
Jaim, 20086 - .00 {(025—36_42)
Mazonee, 2006 . . 101 {(O.0E—17_43)%
Summanry of randomized controlled trials | ——f ———- 1. 22 (0.63—2_39)
Observational studies
Cohort studies
Schramnn, 201 1a™ [ ] 126 (1_14—1_39)
Schramm, 2011b |- 1159 (0951 _39)
Schramm, 2011c ™ 1.13 (0.95—1.31)
Schrarmm, 201 1d - 1.24 (1.06—1 _46)
Schramm, 2011= -—-—— 116 (0981 _35)
Schirammm, 201 1FF ——-— 129 (1_04—1 _ &)
Schramm, 20110 —-1 0.5 {(0.52—1 08)
Schiramm, 201 1h ——=—— 140 (1_04—1_88)
Schiramm, 201 1i —— 153 (1.06—2_21)
Schiramm, 201 1j - 1.85 (1. 67F—=2_92)
Sullivan, 2011a* SN E— 117 (0. F2—1_91)
Sullivan, 2011k — = 1. 13 (0_.59—1 _858)
Anderssomnm, 2010 —-— 127 {(1.049—1 _54)
Jorgensemn, 2010 - 128 (1_14—1 _44)
Sillars, 2010 — 1. 49 (0.85—2 63)
Mellim, 2004 ——-— 115 (0_.80—1 _54)
Evans, 2006 —- 170 {1_18—2=2_45)
Evans, 2006150 - D62 (0 25— _52)
Jobhmnmson, 2005 T— 132 {(1_.00—1_F2)
Carratt, 1995 - 253 {1 13—5_67)
Summanry of colhort -:} 1268 (1_18—1 _34)
Case—control studies
FMome
Summanry of case—comitrnol
Summanry of observational o> 126 (1_18—1 _34)
Summanry of all studies £ 127 {(1_18—1 _34)
I | | I | | I I
0.0 0.1 0.2 0.5 1 2 L 10 100

Relative nsk (95% conhidence interval)

Phung et al. Diabet Med 2013



«Aegv yabaivel kavévag rapa Uovo tn pion aAnésia, orav
aKouel Tn pia armrown amr'’ 1i¢c OUoy

AIOxXUAOC



* Ischemic Preconditioning

* Ox1 yia Tn YAIKAaZidn kai T
YAIJETTIPION

Zeller et al. J Clin Endocrinol Metab 2010



Network meta-analysis suggested possible
variation between SUs In effects on mortality

Relative risk (95% credible

interval)
Chlorpropamide 1.34 (0.98-1.86)
Tolbutamide ¢ 1.13 (0.90-1.42)
All-cause Glibenclamide (reference group) ¢ Reference
mortality Glipizide 4 0.98 (0.80-1.19)
Glimepiride ¢ 0.83 (0.68-1.00)
Gliclazide ¢ 0.65 (0.53-0.79)
| 1
0.5 1.0 2.0
Chlorpropamide _— 1.45 (0.88-2.44)
Tolbutamide _ — 1.11 (0.79-1.55)
Cardiovascular Glibenclamide (reference group) Reference
GI!meplrlde o 0.79 (0.57-1.11)
Gliclazide ¢ 0.60 (0.45-0.84)
| 1
0.1 1.0 10.0
Lower risk than for reference group Higher risk than for reference group

Simpson et al. Lancet Diabetes Endocrinol 2015;3:43-51.




YTTOYAUKQIMIO KO
KOPOIaYYEIOKN A @AAEI






GUIDE study: double-blind comparison of once-daily
gliclazide MR and glimepiride in type 2 diabetic patients

Gliclazide MR 3.7%

0=0.003

Glimepiride 8.9%

Schernthaner et al. Eur J Clin Invest 2004



Unexplained Deaths of Type 1 Diabetic
Patients

R.B. Tattersall, G.V. Gill

Dead in Bed Syndrome: a New
Manifestation of Nocturnal
Hypoglycaemia?

‘Sleep is a death, O make me try,
By sleeping what it is to die.
And as gently lay my head

On my grave, as now my bed.’
Campell I. Diabet Med 1991 L L .
Tattersal et al. Diabet Med 1990 (Religio Medici; Sir Thomas Browne, 1605—1682)



MeAetn ACCORD

ACCORD Study GroupN Engl J Med 2008



* HbA1- 6.9 %

 1/3 uttoyAuKalyia

e /3% AOQUUTITWUATIKNA
* 67% VUXTEPIVI

* [lapataon QT

Middleton et al. Diabetes Care 2017



Aev 1TEOQiVOUV OAOI OCOI KAVOUV
UTTOYAUKOIMIEG!

» AlaBNTIKN veupoTtraBeia: Traparacn QT
* AIGPKEIA TNG UTTOYAUKQIUIAC
* TSH

* AVTIBIOTIKA, QVTIIOTAMIVIKA

Pistrosch et al. Acta Diabetol 2015



Effect of Linagliptin vs Glimepiride on Major Adverse
Cardiovascular Outcomes in Patients With Type 2 Diabetes
The CAROLINA Randomized Clinical Trial

Rosenstock et al. JAMA 2019



40-

HR, 0.18 (95% CI, 0.15-0.21)

351 p<o01

304 Glimepiride
254
204
154

10_ " " =
Linagliptin

Percentage of Participants With Event

D T T T T T T T T T T T T 1
0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5

Years After Treatment Initiation

Rosenstock et al. JAMA 2019



2-year efficacy and safety of linagliptin compared with
glimepiride in patients with type 2 diabetes inadequately
controlled on metformin: a randomised, double-blind,
non-inferiority trial

Gallwitz et al. Lancet 2012



AAua oTn AOYIKN

O1 utTTOYAUKOQIMIES
auavouv tov KA
KivOuvo

O1 SUs kavouv ‘
UTTOYAUKOIMIEG

O1 SUs oev
au¢avouv Tov KA
KivOuvo !



Koufakis et al. J Diabetes 2020



2 UPTTEPACUATO

» OAol o1 aoBeveic dev gival idlol
* OAec o1 SUs dev cival idleg

* OAgg TTpOoKaAoOUV uTTOYAUKOIMia!l
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O1 eMOPACEIC TWV TTAAAIOTEPWY AVTIOIARNTIKWY
TTapayovTwy oTov Kapolayyelako Kivouvo

[Mepiexopeva

MeT@oppivn

20UAQPOVUAOUpIES

Oc1aloAIdIVEDIOVEG




OcialoAidivediovec (TZD; PPAR-y aywVvIOTEQ):
Mnxaviouog dpaoncg

YKEAETIKOC HUC AITTOdNC 1oTOC ‘Hmap
T MpdéoAnwn yAukdng Evepyotmroinon PPARY d FAukoveoyéveon
*> 4
NITTOyEVED
T NpooAnwn AiImapwy oféwv
T Nimroyéveon

T NpooAnwn yAUKGZNG

J EAeUBepa AiITTopG 0€éa oTo TTAGO A

o YToyAukaipia
PPAR, peroxisome proliferator-activated receptor; TZD, thiazolidinedione

Mpooappoyn até Bailey CJ & Feher MD. Therapies for diabetes including oral agents and insulins. Sherborne Gibbs Limited, 2004




To 2007, CexwpIloTEC META-AVOAUCEIC TTPOTEIVAV OIAPOPETIKEC KA
EMOPACEIC TWV EKTTPOCWTIWY TNG KaTnyopiag Twv TZDs

Meta-avaAlon PooiyAitaldévng !

EM
OR 1.43 (95% CI 1.03, 1.98)
p=0.03

KA Odvatog
OR 1.64 (95% CI 0.98, 2.74)
p=0.06

Pl
~

Favours rosiglitazone

1.0

N

7

Favours control

|
2.0

MeTa-avaAuon MioyAitaldvng 2

EM
HR 0.81 (95% CI 0.64, 1.02)
p=0.08

4
Odvarog
HR 0.92 (95% CI 0.76, 1.11)
p=0.38

——

<
~

Favours pioglitazone

1.0

~
7

Favours control

Aev ouykpiBnkav o€ kapia RCT atreuBegiag o1 KA €mdpAaoelg Tng

[MoyAiTadovng kai TG PooiyAitalovng

KA, Kapdiayyeiako; EM: éugpayua Tou puokapdiou; OR, odds ratio; TZD, thiazolidinedione
1. Nissen SE & Wolski K. N Engl J Med 2007;356:2457; 2. Lincoff AM et al. JAMA 2007;298:1180

2.0



[TlioyAiTalovn: 2xed1aouocg TNG ueAETNC PROactive

2TOX0G Kipia kpITApia e10aywyng

O 1rpoodiopIoudg TNG €TTIdOPACNGS TNG 1. AoOBeveic pe ZAT2 Kal £vOEIEN PJAKPOAYYEIOKNG
moyAiTaldvng 0TN JOKPOAYYEIOK vOoonpoTnTa vooou

Kal BvnoiudtnTa o€ aoBeveic uwnAou Kivouvou 2. HAkia 35-75 €1

pe T2D 3. HbAlc >6.5%

Me 1} xwpic TpdTEPN BEpaTTEia
MoyAitalovn S Eikoviké ®appako

N=5238; Méon didpkela TTapakoAouBnong 34.5 ufiveg

MpwTteloVv TEAIKS: XpOVOS £WG TO TTPWTO CUMPBAV BavaTou oTToI0CdATTOTE aiTiag, un Bavarnedépou EM, AEE,

OZZ, evdoayyelakh/XEIPOUPYIKN ETTEURACN OTIC OTEQAVIAIEC APTNPIES / apTNEIES TTODIOU, AKPWTNPIACHOS TTAVW ATTO TOV a0TPAYAAO

AguTtepeUoV TEAIKO: XPOVOG £WG TO TTPWTO CUUPBAvV BavaTtou oTTolcodATTOTE aiTiag, un Bavarneopou EM, AEE

2TaTIOTIKN AvdAuon O TeAeUTIOG AOBEVHG TTOU EVTAXONKE

. 2760 aoBeveic e 21 TeAIKE cupBAavVTa akoAoudnOnke yia 30 pnveg

EM: ‘Epgpayua tou Muokapdiou, OZZ: O¢U otegaviaio ouvdpouo; HbAlc, glycated haemoglobin; AEE: Ayyeiokéd Eyke@aAikd ETTeicddio
PROactive, PROspective pioglitAzone Clinical Trial In macroVascular Events; ZA12: Zakxapwdng diaBATng TUTTOU 2
Dormandy JA et al. Lancet 2005;366:1279



PROactive: H mmoyAitalovn nrav avwTepn Tou placebo yia 1o
KUPIO OEUTEPEUOV TEAIKO ONMUEIO AAAG OXI YIO TO TTPWTEUOV

Xpovog £wg TNV eppavion BavaTtou oTTolIaodATTOTE AITIAG,

” 4 1N *
Mpwrtebov TEAIKG onpeio un 8avarneopou EM, AEE

25 - 25—
— TmoyAiTadovn (cuppavra)

— Placebo (572 cuupavra)

— TmoyAitadévn (301 cuuBavra)

— Placebo (358 cuuBavra)

S 20- > 201
3 3
=4
2 >
3 15+ 5 151
= =3
5 3
\g 10 A s 10 A
> >
) o
3 5- S 5-
< Z
0 T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Xpoévog amrd Tnv Tuxaiotroinon (MAVEQS) Xpoévog atrd Tnv TuxaloTroinon (MAVES)

HR 0.90 (95% CI 0.80, 1.02) HR 0.84 (95% CI 0.72, 0.98)
=0.095 p=0.027

NoonAcgia yia Kapdiakr AveTTrdpKkela:
6% (149 atro 2605) pe moyAiTalovn vs 4% (108 amd 2633) ue placebo; p=0.007

*@Aavartog oTrolaodnTroTE aimiag, un Bavarneoépou EM (including silent MI), AEE, OZZ, AkpwTnpiacuog Tmodiou, oTe@aviaia eravayyeiwaon r emavayyeiwon Kartw dkpou
EM: ‘Epgpayua Tou Muokapdiou, O%%: O¢u otepaviaio ouvdpopo; AEE: Ayyeiakd EykepaAikd Etreicddio,
PROactive, PROspective pioglitAzone Clinical Trial In macroVascular Events, Dormandy JA et al. Lancet 2005;366:1279
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IRIS: Trial Design

Eligibility: Recent TIA or Ischemic Stroke

Non-Diabetic

Insulin Resistant (HOMA > 3.0)

No CHF

O years

Placebo

—~ Pioglitazone

S years

15mg—45 mg

-

P.

o

Fatal/non-fatal Mli
Fatal/non-fatal stroke

*90% power to detect a 20% RRR from 27% in the placebo group to
22% in the pioglitazone group at an alpha level of 0.05

Wiscoli CM =t &l Am Heard J 2014188823

ClinicalTrials.gov Ildentifier:
NMCTO0091949




IRIS: Primary Outcome

100%

Pioglitazone

95%

Cumulative

Event-Free
Survival

Probability

90%

HR 0.76
95% ClI, 0.62 to 0.93
P=0.007

*cumulative event rates

EID 40
Months in Trial

EKeman Wi ef aill N Engl J Med, published on-ine Feb 17, 2016 DOLE 101056 EWoa 1 508030
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HDL-C

Filipova et al. Diabetol Metab Syndr 2017

TG ||

62



Meta-analysis showed increased risk for congestive heart failure with
both pioglitazone and rosiglitazone

Comparison of risk of congestive heart failure

Weight Risk ratio (95% CI) Risk ratio (95% CI)
Rosiglitazone trials 46.2% 2.41 (1.61-3.61) —i—
-
Pioglitazone trials 53.8% 1.32 (1.04-1.68) ‘
Total 100.0% 1.74 (0.97-3.14) | | | | |
0.1 0.2 0.5 1 2 5 10
Decreased risk Increased risk

Test for overall effect: Z = 1.85 (p = 0.07)

* In a meta-analysis of 20,191 patients with pre-diabetes or T2D, the
increased risk for congestive heart failure with TZDs did not differ NYHA I” & IV
between rosiglitazone and pioglitazone (p = 0.07)

Lago et al. Lancet 2007;370:1129-36.




PoolyAitadovn: 2xedlacpocg TS ueAeTne RECORD

>T16X0G Kipia kpITApia e10aywyng

MeAETN yia TN OUYKPION TNG MOKPOAYYEIAKAG 1. AoBeveic pe ZAT2 o€ BepaTtreia ue PEYIOTEG
voonpoTNTaG KAl BvNOINOTNTAG O OOBEVEIG UE QVEKTEG DOOEIG HETPOPMIVNG 1 SU

2A12 10U £AaBav Bepartreia pe pooiyAitalovn + 2. HAikia 40-75 €1n

HeT@oppivn / SU 3. BMI 225.0 mg/kg?

OPEN-LABEL

PoaiyAitalovn + pet@oppivn OPEN-LABEL

EVavTl

n MeT@oppuivn + SU

PoaiyAitalévn + SU

N=4447; didpKela TTapakoAouBnong 5-7 €1n

MpwTeUoV TEAIKO:
XPOvog JEXPI TNV TTPWTN EPPAvIon Kapdlayyelakng voonAeiag i kapdiayyeiakou BavaTou

AguTtepelov TeAIKO:
XPOVOC £wg TO TTPWTO CUNPBAvV BavaTou oTTolIacONTTOTE aiTIag, un Bavarnedépou EM, AEE

2TaTIoTIK ) AvadAuon

*  Opio un katwrepdTnTag 1,20 yia HR » 4000 CUPMETEXOVTEG TTAPOKOAOUBRONKayv yia Eva
MEOCO OpOo 6 eTWV TTPoadidovTal IoXU oTo 99%
EM: Epgpaypa Tou Muokapdiou; RECORD, Rosiglitazone Evaluated for Cardiac Outcomes and Regulation of glycaemia in Diabetes; SU, sulphonylurea;

AEE: Ayyeiakd EykepaAikd Etreioddio ZAT2: Yakxapwdng diaBrtng TutTou 2
Home PD et al. Lancet 2009;373:2125



PoolyAiTadovn: Ta atmroteAcopata TS HEAETNC RECORD
Oev £0¢€1cav aucnon oto KA @davarto

KA ekBdoeig PooiyAitalévn I'Iapt?yovmg
(original data)!2 N=2220 aAfVXOU (G
N=2227

MpwTeUov TEAIKO

KA ©davarog rj KA NoonAegia 321 323 0.99 0.85, 1.16
AcuTepelov TEAIKO

@dvaTog KAbe aiTiag 136 157 0.86 0.68, 1.08
KA ©davarog 60 71 0.84 0.59, 1.18
EM 64 56 1.14 0.80, 1.63
AEE 46 63 0.72 0.49, 1.06
KA 8avartog, EM or AEE 154 165 0.93 0.74, 1.15
Kapdiakr Avettapkeia 61 29 2.10 1.35, 3.27

« To 2013, emTpotr Tou FDA wngIoe TN hEiwoN TwV TTEPIOPICHWY agPaAeiag yia Tn poaiyAitalévn?

 QoT1b00, dEV UTTAPXOUV HAKPOTTPOBECHA TTPOOTITIKA Ocdopéva OXETIKA e TNV KA ac@dAcia, €101 n
au@IoBATNON TTapapével 4

KA: Kapdiayyeiako; EM: ‘Epgpayua tou Muokapdiou; AEE: Ayyeiako Eyke@ahikd ETreicddio
RECORD, Rosiglitazone Evaluated for Cardiac Outcomes and Regulation of glycaemia in Diabetes
1. AVANDIA US Prescribing information; 2. Home PD et al. Lancet 2009;373:2125; 3. FDA Safety Information; 4. Rosenson RS et al. Am Heart J 2012;164.672



Section

recap CV safety of TZDs

TZDs cause or exacerbate heart failure in some patients?! (still no HF
mortality)

* CV meta-analyses in 2007 suggested differing effects on CV outcomes

* Pioglitazone was associated with a significant 16% reduction in
3P-MACE (as a secondary endpoint) vs placebo in PROactive?

« Rosiglitazone open-label RECORD data showed no increase in
CV death?

» FDA reduced the safety restrictions on rosiglitazone imposed following
2007 meta-analysis3 but controversy over CV safety remains

‘Within the PPAR family, there is no “class effect” and each agent
must be considered unique. The FDA has mandated that each agent

within this class be evaluated individually in a variety of ways
including clinical outcome studies™*

1. AVANDIA US Prescribing information. 2. Dormandy et al. Lancet 2005;366:1279-89. 3. FDA Safety Information.
4. Rosenson et al. Am Heart J. 2012;164:672-80.
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Mnxaviopocg dpaoncg Twv DPP-4 avaoTtoAewv

Tpoon Algyeipel TNV ECAPTWHEVN ATTO TN
) AveveQYS YAUKOCN €KKPION IVOOUAIVNG
NS GLP-1 KaTaoTEAAEI TN PETAYEUMOATIKA
S Topdy| EKKPION YAUKayovng
T AlapeocoAaBeital atrd dgova
- EVTEPOU-EYKEPAANOU-TTAYKPEATOG
| =
> Evepyo GLP-1 >

EmBpadivel Tn yaoTpIkr) EKKEVwOon

Maykpeag

Maxu Evrepo

B-kKUTTOPO

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1
Mpooapuoyn atmd: Drucker DJ. Expert Opin Invest Drugs 2003;12:87; Ahrén B. Curr Diab Rep 2003;3:365; Robinson LE et al. BMJ Open 2013;3:pii €001986 70



TECOS: 2xedlaouoc MeAETNC

210X06: H agloAoynon NG KA aoc@aAgiag TnG oImTayANITITivng EvavTl TOU €IKOVIKOU Qapudkou o€ aoBeveic ue 2A12 kal eKAN

Pre-treatment
period

Sitagliptin 100 mg qd* + standard of care

Placebo + standard of care

|< ......................... * .........................

T f

omisation (1:1)

Median duration: 3.0 years T
1390 primary events

End of treatment

Key inclusion criteria
* Aged 250 years with T2D

or insulin, with or without metformin
e Established CV disease

*  HbAlc 6.5-8.0% receiving stable oral glucose-lowering therapy

Key exclusion criteria

* DPP-4 inhibitor, GLP-1 receptor agonist or TZD (other than

pioglitazone) within the last 3 months

+ 22 episodes of severe hypoglycaemia in the preceding 12 months
« T1D
* eGFR <30 ml/min/1.73 m?

m 4R

3P-MACE or hospitalisation for unstable angina)

Key secondary endpoint  3P-MACE (CV death, non-fatal MI or non-fatal stroke)

*50 mg qd for patients with baseline eGFR 230 to <50 ml/min/1.73 m?

3P-MACE, 3-point major adverse cardiovascular events; 4P-MACE, 4-point major adverse cardiovascular events; CV, cardiovascular; DPP-4, dipeptidyl
peptidase-4; eGFR, estimated glomerular filtration rate; GLP-1, glucagon-like peptide-1; HbAlc, glycated haemoglobin; MI, myocardial infarction;
T1D, type 1 diabetes, T2D, type 2 diabetes; TZD, thiazolidinedione, eKAN: gykateaTnuévn Kapdiayyeiakry N6oog

Green JB et al. N Engl J Med 2015;373:232

71



Clinical Outcomes with Sitagliptin

TECOS
(n=14,671)

TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin.
Green JB, etal. N Engl J Med. 2015;373:232-242.



Individual Secondary Outcomes with Sitagliptin

TECOS Intent to Treat Analysis
(n=14,671)

Median follow-up: 3.0 years

Hazard ratio (95% ClI) P value
CV death — 1.03 (0.89-1.19) 0.71
Hospitalization for unstable angina = 4 ! 0.90 (0.70-1.16) 0.42
Fatal or nonfatal Ml —— 0.95(0.81-1.11) 0.49
Fatal or nonfatal stroke = = 0.97 (0.79-1.19) 0.76
Death from any cause —— 1.01 (0.90-1.14) 0.88
Hospitalization for heart failure = 4 = 1.09 (0.83-1.20) 0.98
Hospitalization for heart failure or CV death —— 1.02 (0.90-1.15) 0.74
O,‘ISO . 1,00 . 1,I50
<€

Favors sitagliptin
CV, cardiovascular; MI, myocardial infarction; NF, noninferiority; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin.
Green JB, etal. N Engl J Med. 2015;373:232-242.



Primary and Secondary Outcomes with Sitagliptin

TECOS Per Protocol Analysis
(n=14,523)

Median follow-up: 3.0 years

Hazard ratio (95% CI) P value

Primary composite endpoint* vy 0.98 (0.88-1.09) <0.001 (NF)
Secondary composite endpoint® @ 0.99 (0.89-1.11) <0.001 (NF)
Acute pancreatitis , * , 1.80 (0.86-3.76) 0.12

Any cancer (except

nonmelanoma skin cancer) i 0.93 (0.89-1.44) 0.38
Pancreatic cancer ’ ’ 0.91 (0.37-2.25) 0.85
Severe hypoglycemia o 1.13 (0.89-1.44) 0.31

0,00 1,00 2,00 3,00 4,00
-

Favors sitagliptin

*Cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for unstable angina.
TSecondary composite: cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.

NF, noninferiority; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin.

Green JB, etal. N Engl J Med. 2015;373:232-242.



Eivair oAor o1 DPP4
AVAOTOAEIC idIOI;



NoanAcia yia Kapdlakn AVETTAPKEIO OTIC JEAETEC KA
ekBaoewv Twv DPP-4 avaoToAéwv

H cadayAItrtivn ouvo£BnNKe e onUAVTIKA aUgnon Tou KIvOUvou yida voonAgia atmrd KapdIiakni

OVETTAPKEIO CUYKPITIKA JE TO EIKOVIKO QAPHOKO

Study drug Placebo
n with event/N analysed (%) HR (95% CI) e
- *1
SAVOR-TIMI'53 289/8280 (3.5) 228/8212 (2.8)  1.27 (1.07, 1.51) —— 0.007
(saxagliptin)
*2
EXAMINE 106/2701 (3.9) 89/2679 (3.3)  1.19(0.90, 1.58) ——e 0.22
(alogliptin)
13
TECOS 228/7332 (3.1) 229/7339 (3.1) 1.0 (0.83, 1.20) —— 0.98
(sitagliptin)
®4
EnAaF;mt'iEn';'NA 209/3494 (6.0)  226/3485(6.5)  0.90 (0.74, 1.08) — 0.26
0,5 1 2
Favours study drug Favours placebo

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology
*According to an FDA safety review, saxagliptin and alogliptin may increase the risk of heart failure, particularly in patients who already have heart or kidney disease.
A warning has been added to the labels of these drugs®; THeart failure risk was not assessed at the time of the trial

CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4

1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. Zannad F et al. Lancet 2015;385:2067; 3. Green JB et al. N Engl J Med 2015;73:232; 4. Rosenstock J et al. JAMA

2019:321:69; 5. FDA Drug Safety Communication. Feb 2014. https://www.fda.gov/drugs/drugsafety/ucm486096.htm (accessed Mar 2019) 769



https://www.fda.gov/drugs/drugsafety/ucm486096.htm
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O1 eMOPACEIC TWV TTAAAIOTEPWYV AVTIOIARNTIKWY TTAPAYOVTWYV
oTov Kapdlayyelako KivOuvo
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Basal Insulin and Cardiovascular and Other
Outcomes in Dysglycemia

The ORIGIN Trial Investigators

N Engl J Med
Volume 367(4):319-328
July 26, 2012

&

The NEW ENGLAND
JOURNALof MEDICINE




Study Overview

* |In this study with a 2-by-2 factorial design,
patients with cardiovascular risk factors and
dysglycemia or type 2 diabetes received
Insulin glargine or standard care.

* Insulin treatment did not affect cardiovascular
events, the primary outcome.

The NEW ENGLAND

Eb 3 JOURNALof MEDICINE




Proportion of Participants with Events over Time

The ORIGIN Trial Investigators. N

Eb 3 JOURNALof MEDICINE




Hazard Ratios for the Coprimary and Other Outcomes

The ORIGIN Trial Investigators. N Engl J Med 2012;367:319-328

The NEW ENGLAND
JOURNALof MEDICINE

&




Incidence of a First Episode of Severe Hypoglycemia

The ORIGIN Trial Investigators. N Engl J Med 2012;367:319-328

&

The NEW ENGLAND
JOURNALof MEDICINE




Conclusions

* When used to target normal fasting
plasma glucose levels for more than 6
years, insulin glargine had a neutral
effect on cardiovascular outcomes and
cancers.

 Although it reduced new-onset diabetes,
iInsulin glargine also increased
hypoglycemia and modestly increased
weight.

&&*3 e NEW ENGLAND
=5 JOURNALof MEDICINE




DEVOTE: Trial Design

Insulin degludec once daily (blinded vial) + Follow-up

period
2637 Standard of care

patients . : :
i IGlar U100 once daily (blinded vial) +
randomized Standard of care

1.. .............................................. .I. ................................................................. _,.I..

Randomization Interim analysis
(150 MACE accrued) treatment  >° 94Y3
(633 MACE
accrued)

Time from randomization to first occurrence of a 3-point
Primary endpoint MACE: cardiovascular death*t, non-fatal myocardial
infarction” or non-fatal stroke™

* Rate of severe hypoglycemic episodes*!

Secondary endpoints » Incidence of severe hypoglycemic episodes*I

Marso 5. et al. MEIM, Juneid, 2017




DEVOTE: Time to First 3-point MACE

356 patients
IGlar U100 Illate:

325 patients

HR: 0.91
[0.78; 1.06]ags, o

] Non-inferiority confirmed
Rate: p<0.001
4.29M100 PYO

e
o
>
@
=
[
=
=
=
o
et
=
2
ke
o

Insulin deghsdec (N}
Gar LMDD (N}

Full analysis set; Cox regression analysis accounting for treatment. Analysis includes events between
randomization date and follow-up date. Patients without an event are censored at the time of last contact (phone

or visit)
EAC, Event Adjudication Committee; N, number of patients at risk; PY 0, patient-years of cbservation

Marso 5. et al. NEJM, Junei4, 2017




Treatment with insulin is associated with worse
outcome in patients with chronic heart failure
and diabetes

European Journal of Heart Failure, Volume: 20, Issue: 5, Pages: 888-895, First published: 28 February 2018, DOI: (10.1002/ejhf.1146)



Heart failure with insulin degludec versus glargine U100 In
patients with type 2 diabetes at high risk of cardiovascular
disease: DEVOTE 14

Richard E. Pratley, Mansoor Husain, lldiko Lingvay, Thomas R. Pieber, Thomas Mark,
Hans A. Saevereid, Daniel Vega Mgaller, Bernard Zinman, on behalf of the DEVOTE
Study Group

Trial number: NCT01959529



Predictors of time to first hHF (SMQ definition)

Hazard ratio

Baseline predictor

Relative importance

[95% CI]
Prior heart failure (Y vs N) 4.89 [3.90; 6.14] 54.6 <0.0001
Hepatic impairment (Y vs N) 3.08 [2.15; 4.41] 11.0 <0.0001
eGFR (log regression) 0.44[0.34; 0.58] 10.0 <0.0001
Atrial fibrillation (Y vs N) 1.95 [1.50; 2.55] 7.2 <0.0001
Total insulin dose (U/kg) at week 1 1.53[1.27; 1.84] 5.9 <0.0001
Prior myocardial infarction (Y vs N) 1.54[1.23; 1.91] 4.3 0.0001
Macular edema (Y vs N) 3.77 [1.40; 10.2] 2.0 0.0087
A1C (squared regression) 1.00[1.00; 1.01] 1.8 0.0137
Proteinuria (microalbuminuria and gross proteinuria) 1.36[1.06; 1.73] 1.8 0.0140
Systolic blood pressure at baseline 1.01[1.00; 1.01] 15 0.0251

Adapted from Table 2. Variables identified by stepwise selection — FAS. Relative importance is calculated as 100 x Chi-square/Total Chi-square, where the Chi squares are from a model
simultaneously considering all effects mentioned in the table. Cl, confidence interval; eGFR, estimated glomerular filtration rate; FAS, full analysis set; hHF, hospitalization for heart failure; N,
no; SMQ, standardized Medical Dictionary for Regulatory Activities Query; U, units; Y, yes
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‘If you have always done it that way, It Is
probably wrong-

Charles Kettering, 1876-1958



O aoko¢ Tou AlGAou




GLP-1RA

Lixisenatide in ACS, a long-
term CV endpoint trial of
lixisenatide
vs placebo

\_

Saxagliptin and CV
outcomes in patients
with T2D

Alogliptin after acute
coronary syndrome in
patients with T2D

DPP-4i

Effect of sitagliptin on CV
outcomes in T2D

.

o

Liraglutide and CV
outcomes in T2D

AN

o

SUSTAIN 6: CV and other

long-term outcomes with

semaglutide in patients
with T2D

.

AN

GLP-1RA

FREEDOM-CVO: CV
outcomes study examining
the safety of ITCA 650 vs
placebo

.

)
N

/
N

GLP-1RA

PIONEER 6: CV safety of oral
semaglutide with SOC in

patients
with T2D

- /

o

Effect of dulaglutide on
major CV events in patients
with T2D

o

N

/

SGLT-2i

Empagliflozin, CV outcomes
and mortality in T2D

o

/
N

/

SGLT-2i

Canagliflozin and CV and
renal events in T2D

o

/
N

/

DPP-4i

Linagliptin CV and renal
outcomes in T2D with
vascular risk

\

GLP-1RA

AN

CV outcomes after treatment
with exenatide OW in patients

DPP-4i \
CV outcomes study of
linagliptin vs glimepiride in

K patients with T2D

GLP-1RA

Effect of albiglutide on
major CV events in patients
with T2D

.

with T2D
- /
~N

SGLT-2i

Effect of dapagliflozin on CV
events in patients with T2D

- /

/
N

Insulin

CV safety of IDeg vs IGlar in
patients with T2D at high risk

of
o %

CV events

ACS, acute coronary syndrome; CV, cardiovascular; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist;
IDeg, insulin degludec; IGlar, insulin glargine; SGLT-2i, sodium-glucose cotransporter-2 inhibitor; SOC, standard of care; T2D, type 2 diabetes



SAVOR-TIMI-53: Time to first CV death, non-fatal Ml or non-fatal
Ischaemic stroke

o
L 14
N
e) 12
S
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a 10
- R
)
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3
" 4
=
) 2
Ig
o 0

Patients at risk
Placebo

Saxagliptin

HR: 1.00

95% CI: 0.89; 1.12
p<0.001 for non-inferiority
p=0.99 for superiority

Frequency of primary outcome
Saxagliptin: 7.3% (613/8280)
Placebo: 7.2% (609/8212)

—— Saxagliptin
| —— Placebo
- I I |
0 180 360 540 720 900
Days
8212 7983 7761 7267 4855 851
8280 8071 7836 7313 4920 847

Cl, confidence interval; CV, cardiovascular; MACE, major adverse cardiovascular event; MIl, myocardial infarction
Scirica BM et al. N Engl J Med 2013;369:1317-1326






Choosing glucose-lowering medication in people with CVD

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven SGLT2i8 with proven
CVD benefit CVD benefit

If HbA, above target

* For patients on a GLP-1 RA consider adding SGLT2i with
proven CVD benefit or vice versa
» TIDA

ASCVD = atherosclerotic cardiovascular disease

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.



consensus recommendations

* In people without established CVD but with multiple cardiovascular risk
factors (such as age =55, obesity, hypertension, smoking, dyslipidaemia, or
albuminuria), a GLP-1RA with proven benefit could be used to reduce
MACE or an SGLT2i with proven benefit could be used to reduce MACE
and heart failure and improve kidney outcomes.

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.



consensus recommendations

* In people with HF, CKD, established CVD, or multiple risk factors for CVD,
the decision to use a GLP-1RA or an SGLT2i with proven benefit should be
Independent of background use of metformin.

* In people with HF, CKD, established CVD, or multiple risk factors for CVD,
the decision to use a GLP-1RA or an SGLT2i with proven benefit should be
Independent of baseline HbA,_.

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NIV, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.






SGLT2i
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GLP-1 RAs °;

HR 0.86
(95.02% CI 0.74, 0.99);
p=0.04
HR 0,74
[95% AE: 0,58, 0,95]
p=0.02
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Empagliflozin: EMPA-REG results

HbA,. reductions and macrovascular outcomes

o mm—— Plocebo p—Va|ue
e Empagliflozin 10 mg Primary p=0.04 for
m— Empaglifiozin 25 mg endpoint o superiority
< : i
s 8 “ — — CVdeath @ <0.001
= : —_———— :
% : Non-fatal MIt —Q+ 0.22
74 —-0.5% vs. PBO —-0.2% vs. PBO Non-fatal
: —0.6% vs. PBO —0.4% vs. PBO stroke +@— 016
6 : Ll L] 1
0 12 40 66 94 122 150 178 206 0,25 0,5 1 2
Week « Favours empagliflozin Favours placebo —
20 -
= Placebo
S == Pooled Empagliflozin Heart failure
o 15 - .
2 S As compared with placebo,
2% 10 - empagliflozin resulted in a
c . . .
% > HR: 0.86 [0.74; 0.99] g5y o, S|gn|f|captly lower risk Qf
o 5 - p<0.001 for non-inferiority, hospitalisation for heart failure
p=0.04 for superiority*
0 - T T

T T T : HR: 0.65

0 6 12 18 24 30 36 42 48 [0_50; 0.85]95% ch p=0.002
Months since randomisation

The primary composite outcome was death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke, as analyzed in the pooled empaglif lozin group vs. the placebo
group. *Two-sided tests for superiority were conducted (statistical significance was indicated if p<0.0498); "Excluding silent MI. CI, confidence interval; CV, cardiovascular; CVD,

cardiovascular disease; HbA, ., glycated haemoglobin; ERR, estimated rate ratio; HR, hazard ratio; MI, myocardial infarction; PBO, placebo; PE, primary endpoint; SGLT-2i, sodium glucose
co-transporter 2 inhibitor. 1. Zinman et al. N Engl J Med 2015;373:2117-28.



Semaglutide: SUSTAIN-6 results

HbA,. reductions and macrovascular outcomes

Placebo 0.5 mg

= Placebo 1.0 mg p-value
9 i Primary <0.001
= Semaglutide 0.5 mg ’ o
m— Semaglutide 1.0 mg : endpoint
= CV Death 0.92
> 8 1
< - /—- Non-fatal Ml 0.12
= :
" Non-fatal 0.04
: —1.7% vs. PBO (approx.) —0.7% vs. PBO : Stroke ®
] : —1.9% vs. PBO (approx.) —1.0% vs. PBO:
0O 8 16 30 44 56 68 80 92 104 0,25 0,5 2
«— Favours semaglutide Favours placebo —
20 1
@
@ 15 HR: 0.74 [0.58; 9'95]95%_0“
=< p<0.001 for non-inferiority,
% % 10 - p=0.02 for superiority (not pre-specified)
83
IS 5 -
o
0 8 16 24 32 40 48 56 64 72 80 9% 104

Weeks from randomisation

Semaglutide is under development and not approved. The primary composite outcome was the first occurrence of cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.
Primary endpoint analysed using Cox proportional hazard regression with pooled treatment (semaglutide vs. placebo) as a fixed factor. Change at week 104 is shown for metabolic and CV

risk factors. CV, cardiovascular; HbAlc, glycated haemoglobin; HR, hazard ratio; PBO, placebo; MI, myocardial infarction; Sema, semaglutide.

Marso et al. New Engl J Med 2016;375:1834-44.
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Reduced risk of CV death was not associated with
BP, LDL-cholesterol or HbA,. control over time

Patients with event/analysed (%)
CV death Empagliflozin Placebo HR (95% CI) p value

Main analysis 172/4687 (3.7) 137/2333 (5.9) 0.62 (0.49, 0.77) <0.0001

Adjusted for time-dependent 172/4687 (3.7) 137/2333 (5.9) 0.61 (0.49, 0.76)
control of BP*

Adjusted for time-dependent 167/4615 (3.6) 136/2308 (5.9) 0.59 (0.47, 0.75)
control of LDL-Ct

Adjusted for time-dependent 172/4685 (3.7) 137/2333 (5.9) 0.62 (0.49, 0.78)
control of HbA, . *

Adjusted for time-dependent 167/4614 (3.6) 136/2308 (5.9) 0.61 (0.48, 0.76)
control of BP, LDL-C and HbA,,

.

0.25 1 4
Favours ~ Favours
*(SBP <140 mmHg and DBP <90mmHg). T(LDL-cholesterol <100mg/dl). ¥(HbA, <7.5%). empag liflozin P lacebo

Post-hoc analysis. Cox regression analysis in patients treated with 21 dose of study drug.
Main analysis did not adjust for baseline or time-dependent control of BP, LDL-cholesterol or HbAlc.
Fitchett D, et al. Poster presented at Diabetes UK Professional Conference, 14-16 March 2018, London, UK.



SGLT21 CVOT study results challenge the classical model
of cardiovascular risk

Classic CV risk model* EMPA-REG OUTCOME study:
nsulin major adverse cardiac event (MACE)?
Hyperglycaemia :
resistance 20 1 Empagliflozin 25 mg
Inflammation Dyslipidaemia S E:RO_%S(S (95% CI:0.73, 1.02) Placebo
c 15 - . :
Infectlon Thromb03|s S Empaglitlozin 10 mg
CD HR 0.85 (95% CI: 0.72, 1.01)
= 10 - p=0.07
=
% Pooled figures for Empagliflozin
QL S5 doses show a RRR of 14% and
: : IS a ARR of 1.6% p=0.038
Disease RLOgiession o (p value for superiority)
0 | | | | | 1
0 6 12 18 24 30 36 42 48
Months
Acute and coronary syndromes, EO' o il tiE'mtlsc:) 2345 2292 2233 2167 1918 1415 1177 753 178
; : mpagliflozin 10 mg
stroke, peripheral artery disease Empaglifiozin 25 mg 2342 2288 2222 2161 1933 1406 1182 781 192
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

1. Biondi-Zoccai GGL, et al. J Am Coll Cardiol 2003;41:1071-7; 2. Zinman B, et al. N Engl J Med 2015;373:2117-28.



21NV EMPA-REG OUTCOME, Ta o@£An TG BepaTreiag pe Tnv eutrayAipAodivn
TTPOEKUWPAV EVTOC Aiywv €BOONAdWYV PETA TNV £vapen

Ta odpEAN napatnpROnKav oAU vwpeic KE T HEiwon KvdUvou va ¢Tavel
TN OTATLOTLKA ONUOVTLKOTNTOA TNV :

17 27 59

HR=0.10; 95% CI 0.01, 0.87 HR=0.28; 95% CI 0.08, 0.97 HR=0.28; 95% Cl 0.08, 0.96
(P=0.0372) (P=0.0445) (P=0.0424)
KA O@davartoc n KA
NKA

NKA Oavartoc

Cl, confidence interval; CV, cardiovascular; HHF, hospitalisation for heart failure; HR, hazard ratio.
Verma S, et al. ESC Heart Fail 2021; 8:2603-2607.



H oeuayAouTtion £xel avTi-aBnpookAnpuvTikn dpaon

EAATTQZH TOY EMBAAQY THZ NAAKAXZ 2E MNEIPAMATIKA MONTEAA THX AOHPOZKAHPYN2HZ

ApoE” micel LDLr” micel
25 — 25 —
Q\J 20 - eo® * % * % % * % 20—
g ° v :
215 - 09 TS A Vv 215
w q L * \ 4 v o
& 1/ AA y =
5 10 O '&' A ’il 5 10
2 B A o -
= 00 & -‘g‘- Yvy? S
8— ¢ \A A 8—
E 5 = @) A = 5
I QP A Al 5
o
0 - o 0 —
O Vehicle, chow & Semaglutide 4 ug/kg, WD
@ \Vehicle, WD A Semaglutide 12 pg/kg, WD

wSemaglutide 60 pg/kg, WD

*p<0.05 vs vehicle WD; **p<0.01 vs vehicle WD; ***p<0.001 vs vehicle WD.

ApoE, apolipoprotein E; ApoE~-, ApoE knockout; LDLr, low-density lipoprotein receptor; LDLr~-, LDLr knockout; WD, western diet.
Rakipovski G et al. JACC Basic Trans| Sci 2018;3:844-57.



Drucker D. Cell Metabol. 2016



Harmony Outcomes: NpwTteuoVv TEAIKO onuEio

H aAptriyAouTidn eTédeile avwrepoTnTa WG TTPpo¢ 1o 3P-MACE

167 —— Placebo —— Albiglutide

S 14 HR 0.78

< (95% CI 0.68, 0.90)

8 12 p<0.0001 for non-inferiority

s p=0.0006 for superiority

S 10 -

&

£ 8-

o)

2 6

©

> 4 -

=

O 2-

0+ | | |
0 4 8 17 16 20 24 28

No. at risk Months
Placebo 4732 4603 4460 4208 3074 2077 1030
Albiglutide 4731 4613 4503 4239 3148 2142 1064

Intention-to-treat population. 3P-MACE, 3-point major adverse cardiovascular events; Ml, myocardial infarction
Hernandez AF et al. Lancet 2018;392:1519 111



CV Outcome Trials of New 12D ADD (HR[95% CI])

CANVAS  pECLARE-TIMI

EXSCEL

Direct comparison of trials should be interpreted with caution due to differences in study design, populations and methodology
# SUSTAIN 6: Non-Inferiority Trial. Testing for superiority was not pre-specified.

## PIONEER 6: Non-Inferiority Trial.

* Fatal or non-fatal myocardial infarction

** Fatal or non-fatal stroke

t Composite of Death from Cardiovascular causes or hospital admission for heart failure

Harmony
Outcomes  REWIND PIONEER 6%
0.88 0.79
[0.79-0.99] [0.57-1.11]
0.96
[0.79-1.14]
0.76 0.74
[0.541-0.95] [0.35-1.57]
0.91 0.49
[0.78-1.06] [0.27-0.92]
0.90 0.51
[0.80-1.01] [0.31-0.84]
0.93 0.86
[0.77-1.12] [0.48-1.55]
0.85 -—-
[0.77-0.93]
Statistically significant
NOT Statistically significant
NOT Statistically tested for Superiority




REWIND

HR (95% Cl)

Kupio guvBeto TeAIKO onueio )

MACE-3 ® 0,88 (0,79-0,99)

i Savapono avree ® 0,76 (0,61-0,95)
EYKEQAAIKO £TTEIT0010 ’ , :

— D0VOTOC KAPOIOYYEIOKNG

. o 0,91 (0,78-1,06)
aitioAoyiag
Mn 6avarngopo EM @ 0,96 (0,79-1,16)
0,6 0,8 1,0 1,2

Ymép NtouhayAoutidn — IR XATSOL( TGN

BiBAioypagikn Avagopd: 1. Gerstein HC et al. Lancet. 2019 Jun 7. pii: S0140-6736(19)31149-3. doi: 10.1016/S0140-6736(19)31149-3. [Epub ahead of print].
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Dual sodium-glucose cotransporter (SGLT) 1/2 versus pure SGLT2 inhibitors: two
distinct drug categories or one class with multiple faces?

Theocharis Koufakis 2, Michael Doumas®, Pantelis Zebekakis 3* and Kalliopi Kotsa ¢?

aDivision of Endocrinology and Metabolism and Diabetes Center, First Department of Internal Medicine, Medical School, Aristotle University of
Thessaloniki, AHEPA University Hospital, Thessaloniki, Greece; "Second Propedeutic Department of Internal Medicine, Hippokration General
Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece

ABSTRACT ARTICLE HISTORY
Introduction: According to their selectivity for sodium-glucose cotransporters (SGLT) 1 and 2, gliflozins Received 25 May 2022
could be subdivided into two additional categories: pure SGLT2 inhibitors, which are highly selective for Accepted 11 August 2022

SGLT2, and dual SGLT1/2 inhibitors which, in addition to SGLT2, exhibit strong inhibitory activity for KEYWORDS

SGLTT. . . . ’ . . SGLT2 inhibitors;
Areas covered: This article aims to discuss whether the pharmacological differences between the two cardiometabolic outcomes:
subtypes of gliflozins could be translated into different efficacy and safety characteristics that might be hypoglycemia; sotagliflozin

important for clinical practice.

Expert Opinion: In large cardiovascular outcome trials, dual inhibitors have shown a unique efficacy
profile in terms of reducing glycemia in patients with severe renal impairment and decreasing the risk
of atherosclerotic outcomes. These features do not characterize selective SGLT2 inhibitors and could be
attributed to the parallel inhibition of SGLT1. The increased risk of diarrhea and severe hypoglycemia
observed only with dual inhibitors is probably related to their action in the gut and brain, respectively.
However, differences in populations included in various studies should be considered when attempting
to translate their findings into clinical practice; therefore, head-to-head trials are needed to shed more
light on this issue and provide clear guidance to clinicians.



Total CV Death, Non-Fatal MI, or
Non-Fatal Stroke

16 - Endpoint HR (95% CI)  P-value

* Post hoc endpoint

-
N
1

Events Per 100 Patients
oo

Total fatal or nonfatal MI* 0.68 (0.52-0.89) 0.004
Total fatal or nonfatal stroke* 0.66 (0.48-0.91) 0.012

HR 0.77 (95% CI1 0.65-0.91), P=0.002
1 1

Placebo

Sotagliflozin

0 6 12 18
Months Since Randomization
Bhatt DL, Szarek M, Pitt B, et al., and Steg PG. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual.
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Augnon
gvdboyevoug GLP-1

Cefalo et al. Cardiovasc Diabetol 2019



Koufakis et al. Drugs 2021



MACE reduction

GLP-1 RA SGLT2i

Anti-atherogenic Overlap Hemodynamic effects -
effects properties changes in energy metabolism
I Co-administration l
Atherosclerotic disease @D HF and / ‘D

Koufakis et al. Am J Cardiovasc Drugs 2022



“Considering that life with diabetes is more of a marathon than a
sprint, many people with T2D will eventually need both classes
to control their blood glucose levels and address cardiorenal
complications”

Koufakis et al. Expert Rev Clin Pharmacol 2021



Circulation

EDITORIAL

Why Choose Between SGLT2 Inhibitors and
GLP1-RA When You Can Use Both?

The Time to Act Is Now

Article, see p 770 Alice Y.Y. Cheng®, MD



SGLT2I R GLP-1 RA ?



[Tolo¢ didonuocg Ba nrav ol SGLT2;
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[Tolo¢ diaonuoc¢ Ba nrav ol GLP-1 RA;
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2UUTTEPACHATA



— MeTpoppivn: TIOava WEEAIMN | TOUAAXIOTOV AC@QAANG
— "EAA&1pn 0edopEVWY a1TO MEYAAEG RCTs

— SUs: MeydAn eTepoyéveia
— Mpo6BAnua n utTToyAuKaiyia
— KaAoé gival va atropeuyovTal o€ high risk

— TZDs: Pio w@éAiun vs Rosi emBAaBAG;
— Mpoooxn otnv KA

— IvoouAivn: oud&Tepn
— Mpoooxn oe KA kal uttoyAuKaipia




Take home messages

* H rpooTacia atro TIC KapOIaYYEIAKES ETTITTAOKEC £XEI KEVTPIKO POAO OTO VEO
LMOVTEAO dlaxeEipiong TG vOOouU

* Ta GLP-1 avadAoya atroteAouv TNV TTPWTN BEPATTEUTIKNA ETTIAOYN O€ A0BEVEIC PE
AEE-2N

* O1 SGLT2i xopnyouvTtal cav 2" €TIAOYN 11 ouyXopnyouvTal € TTEQITITWON
ouvvoaonpotATwy (1TX KA, XNN)

Koufakis et al. Pharmacol Res 2022
Koufakis et al. Cardiovasc Drugs Ther 2021



Nari va Xpnoipgotroinocw @ApHOKA:
« XWPIC KAPOIOVEPPIKA OPEAN

e Mg peyaAo KivOuvo UTTOYAUKQIUIOG
* Me apvnTiki 1 oudETEPN €TTIOPACN OTO BAPOC

Koufakis et al. Cardiovasc Drugs Ther 2021



‘If you have always done it that way, It Is
probably wrong-

Charles Kettering, 1876-1958



