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Il Prof Francesco Giorgino dichiara di aver ricevuto negli ultimi due anni compe@s@‘@
finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche: 6\ N\
,&\\3 .a\\’é
AstraZeneca, Boehringer Ingelheim, Eli Lilly, Mundipharma, SangﬁbN ordlsk Ipsen,
Roche Diagnostics, Bayer, Lifescan, BMS, MSD, Novartl ggg‘s% a-Tau, Menarini

Bruno Framaceutici 60\60 o 22
eOv . el
e C O(\\‘
O 6\5
Dichiara altresi il proprio |mpeg neII ambito dell’'evento, dal nominare, in
gualsivoglia modo o forma, a @@farg\é@eutlche e/o denominazione commerciale e di

non fare pubblicita di qu %€s %\Q\ﬁé%tlvamente a specifici prodotti di interesse sanitario
(farmaci, strumenti, |tévoﬁh dico-chirurgici, ecc.).



Contirol of CV Risk Factors in Diabetes

Risk Factor General | More Aggressive Treatment Drugs to be Used in Spe% Q\
Target Target Patients’ Populatlogﬁ)e

HbALc <7.0 <6.5% Lifestyle intervention SGL 2-1in 5@&% ith CVD
(%) yﬁuntgé Iontg IlfeT(Z)[()pectzlalncy, Metformin, SU/glinide, pioglitazone, S EIP )

> 0[ i ”“E"T";'E) ’CV{I/eD- insulin, GLP-1 RA, DPP-4 |, \é@LP@{@% patients with CVD

Eonorol ecemia » 1O 101 seLT2- |, acarbose 500

ypogly ,a\\a %\d\
0 .
Blood pressure | <140/90 | <130/80 DASH dmtaagﬁ\?ern\‘@(e 2-drug approach if >160/100
(mmHg) N EL S CVt[; \%QD@B a‘izﬁ’e ke diuretics, | ACE-l or ARB in patients with
ol 07 ey (2 g Q’g ridine CCB micro/macro-albuminuria
high risk of retmopathy(g&p &\ Q
< C)GQ ,a\G
LDL-C <100 <70 ‘Igvg\g-]h‘fe @‘s\?ﬁtm Lifestyle intervention Simvastatin + ezetimibe in patients
Triglyceride <150 , post-ACS
D Statins
HD';(;E >i% S e{%eﬂ Of CVD PCSK9 | Statin + fenofibrate in patients with
(mg/dL) (GQQ‘ N .\ld triglyceride >204, HDL-C <34
Plateleﬁ\\la ?e;(l\ﬂ}u Yes in: ASA (clopidorel) ASA + ticagrelor in patients with
X atlon >50yrs + 1 RF (?) previous Ml (?)
( evidence of CVD

ASA, acetylsalicylic acid; ACE-Il, ACE inhibitor; ARB, angiotensin receptor blocker; ACS, acute coronary syndrome; CCB, calcium channel blocker; CV,
cardiovascular; CVD, cardiovascular disease; HF, heart failure; MI, myocardial infarction; PCSK9-I, PCSK9 inhibitor; RF, risk factor; SGLT2-I, SGLT2 inhibitor;

T2D, type 2 diabetes.




FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical activity)
if HbA, above target proceed as below

NO

ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HE OR CKD

PREDOMINATES
EITHER/

OR
PREFERABLY

SGLT2i with evidence of
reducing HF and/or CKD
progression in CVOTs if eGFR

SGLT2i
with
proven

GLP-TRA
with

proven CvD adeguate®
CcvD benefit!, mmm=mm=== QR ==m——————
benefit’ if eGFR If SGLT2i not tolerated or
adequate’ contraindicated or if eGFR less

than adequate?add GLP-1 RA
with proven CVD benefit!

If further intensification is
required or patient is now
unable to tolerate
GLP-1 RA and/or SGLTZi,
choose agents demonstrating
CV safety:

= Avoid TZD in the
setting of HF

Choose agents ‘ e’
demanstrating \&A
= Consi %
the ot ass with
VD be e(
iptin)

= Consider adding the other
class (GLP-1 RA or SGLT2i)

with proven CVD benefit ! P 4i
= DPP-4i if not on GLP-1 W( % int 5"& of HF (if
= Basal insulin® 6( GLP-1RA)
= TZD® ‘ Q asal insulin®
O

GLP-1 RA strongest evidence for liraglutide > semaglutide > exenatide extended
release. For SGLT2i evidence modestly stronger for empagliflozin > canagliflozin.

‘\QQQ Proven CVD benefit means it has label indication of reducing CVD events. For

2. Be aware that SGLT2i vary by region and individual agent with regard
to indicated level of eGFR for initiation and continued use

3. Both empagliflozin and canagliflozin have shown reduction
in HF and reduction in CKD progression in CVOTs

4, Degludec or U100 glargine have demonstrated CVD safety
5. Low dose may be better tolerated though less well studied for CVD effects

J
\

HYPOGLYCEMIA

GLP-1RA SGLT2i? TZD

DPP-4i

-
o,

Gﬁi'&

. GLP-1 RAC) SGLT2P
SGLT27? oR
1S DPP-4i
‘Q OR
GLP-1RA

o

Continue with addition of other agents as outlined above ]

Consider the addition of SU® OR basal insulin:

= Choose later generation SU with lower risk of hypoglycemia

= Consider basal insulin with lower risk of hypoglycemia’

. Choose later generation SU with lower risk of hypoglycemia
. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin

. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

o N O

. If no specific comorbidities (i.e,,no established CVD, low risk of hypoglycemia,
and lower priority to avoid weight gain or no weight-related comorbidities)

10.Consider country- and region-specific cost of drugs. In some countries
TZDs relatively more expensive and DPP-4i relatively cheaper

WITHOUT ESTABLISHED ASCVD OR CKD

O

\| “@rig
with 1| soLT2r
(/

y

EITHER,’
<R

ht loss®

GLP-TRA
with good
efficacy for
weight loss®

SGLT27?

If triple therapy required or
SGLT2i and/or GLP-1 RA not
tolerated or contraindicated
use regimen with lowest risk of
weight gain

PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

v

If DPP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

TO AVOID
CLINICAL INERTIA
REASSESS AND
MODIFY
TREATMENT
REGULARLY
(3-6 MONTHS)

@&QIS A MAJOR

ISSUE®T™

su® TZD"®

TZD"® Sue

= Insulin therapy basal
insulin with lowest
acquisition cost
OR
= Consider DPP-4i OR
SGLT2i with lowest
acquisition cost®

* SUP « TZDS « Basal insulin

ADA Standards of
Medical Care in
Diabetes — 2019



This patient’s CV risk according to ESC:

Patients with diabetes and estcoiished CVD
Or other target organ damaye?
Or three or mc+= aior nsk factorsP
Or early onset T'LD f 'c1ig duration (>20 years)
ORI

Patients with giabetes duration 210 years without

Very high risk

High risk target ¢igan damage plus any other additional risk
factor

Young patients (T1D aged <35 years or T2D aged
<50 years) with DM duration <10 years without other
risk factors

aProteinuria, renal impairment defined as eGFR 230 mL/min/1.73 m?, left ventricular hypertrophy, or retinopathy; PAge, hypertension, dyslipidemia, smoking, obesity
CV, cardiovascular; CVD, cardiovascular disease; T1D, Type 1 diabetes; T2D, Type 2 diabetes
Cosentino F, et al. Eur Heart J 2019;ehz 486:1-69



The 2019 ESC/EASD guidelines on diabetes, prediabetes,
and CVD highlight the importance of managing CV risk ,\O\og\

9‘06
t@o% ing

ASCVD, ar maa 7 verv ingf CV risk
(target orgeir dzumage or multiple risk factors)

‘

T2D — drug-naive patients T2D —onm

)

ASCVD, or high / very high CV risk
(target organ damage or multiple risk factors)

Continue metformin monotherapy

SGLT2 inhibitor Metformin monothera Add SGI_TZ innibitor
or GLP-1 RA monotherapy? Py SUSLP-1 RAN

If HbA,. above target If HbA,. above target O < If lgel gyove target If HbA,, above target
' v v ' \$ ' ' ' v v
Add metformin DPP-4i || GLP-1 RA SGLT2iif eGFR adequate, ?Q @ ider adding the other class DPP-4i || GLP-1 RA SGLT2i if eGFR adequate TZD
v v O LP-1 RA or SGLTZ2i) with v v 2 v
If HbA,, above target If HbA,, above targ \G proven CVD benefit If HbA,, above target
' 3 6 « DPP-4i if not on GLP-1 RA f ' f '

« Consider adding the other class SGLT2i | SGLT2i GLP; @ % r DPP-4i * Basal insulin SGLT2i || SGLT2i GLP-1RA SGLT2i or DPP-4i
(GLP-1 RA or SGLT2i) with orTZD | or TZD or O%\ LP 1RA * TZD (not in HF patients) or TZD | or TZD | or DPP-4i or TZD or GLP-1 RA
proven CVD benefit ¥ * SU ¥ ¥ ¥ ¥

« DPP-4i if not on GLP-1 RA ?HbA éQ&¥ target If HbA,. above target

« Basal insulin \5 &(@ _ _ — v _

« TZD (not in HF patients) 6@ € WItQ@ n of otr;er agents as outlined above Continue with addition of otrler agents as outlined above
sU Q(GQ (\G If HbA,. above target If HbA,. above target

K ; . — T
O%\ ? on3|der the addition of SU or basal insulin: Consider the addition of SU or basal insulin:
\@Q » Choose later-generation SU with lower risk of hypoglycemia » Choose later-generation SU with lower risk of hypoglycemia
O » Consider basal insulin with lower risk of hypoglycemia » Consider basal insulin with lower risk of hypoglycemia

aUse drugs with proven CV benefit
ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVD, cardiovascular disease; DPP-4i, dipeptidyl peptidase-4 inhibitor; EASD, European Association for the Study of Diabetes; eGFR, estimated glomerular

filtration rate; ESC, European Society of Cardiology; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA,., glycated hemoglobin; HF, heart failure; SGLT2i, sodium—glucose co-transporter 2 inhibitor; SU, sulfonylurea;

T2D, Type 2 diabetes; TZD, thiazolidinedione
Cosentino F, et al. Eur Heart J 2019;0:1-69



2019 ADA Recommendations for Statin and y
Combination Treatment in People with DlabetQ)S\O\og

\O
&Y
Recommended statin intensity” and 0(\6 D
o A\ ‘\6\\
Age ASCVD combination treatment* oo WO AN
A S
<40years ~ No Nonet ) *@[\fﬁ er ensity statin may
Yes High N e

329

e If LDL cholesterol =70 mg/d \sblte e ioenefit profile and presence pf
dose, consider addin cfhlo ch,@ Ic ASCVD risk factors. ASCVD frisk
ezetimibe or P @\ﬁ 5 factors include LDL-cholestefol

> mao .06 mmol/L), high

=40 years No Moderate# A ’\-t :
High-intensity statin may be e, smoking,
Yes  High .cC 2 Jd 4 nay . 9

R b(‘b terol = henefit profile and presence of ind family histofy
(185, consider add| ASCVD risk factors. ASCVD.
ezetimibe or PCSK9 inhibitor)

f\

*In addltlon{g‘lﬁé?ykti@ﬁr\épy
Q’66:v\%‘atlent39ho do not tolerate the intended intensity of statin, the maximally tolerated statin dose should be used.
\O
0 #Adults aged <40 years with prevalent ASCVD were not well represented in clinical trials of non-statin—based LDL reduction.

Before initiating combination lipid-lowering therapy, consider the potential for further ASCVD risk reduction, drug-specific adverse effects, and
patient preferences.



Therapeutic options for the management of dyslipidemia

and HF in patients with high CV risk and HF

20
ESCdrecl_or_r;ljmer_ldat_iohnsi.qsfﬁg)d 't@ m_anadgemegt of
yslipidemia wi c%nér ing drugs
Ao

Available therapies for
dyslipidemia management?!

M a

Treatment

Increased CV risk

Statins are recommend he fir ipid-lowering treatment in
patients with D \@ligh LDL* : administration of statins is
defined b e CV l&x ile of the patient and the recommended
LDL-&@ -HDL< a‘get levels.

@gé targe

t{?ﬂ%s not reached, combination therapy with ezetimibe is
recem )

LDL-C Lowering &O Q}
G\ ‘3” ients at very high CV, with persistent high LDL-C despite treatment
@ (eg with a maximum tolerated statin dose, in combination with ezetimibe, or in
Ezetimbie Statins mO e\ Q
\S

patients with statin intolerance, a PCSK9 inhibitor is recommended.

Lifestyle intervention (with a focus on weight reduction, and decreased
consumption of fast-absorbed carbohydrate and alcohol) and fibrates

O
P§Cﬁ%e O(\g\(\

Assess Reai@ug%i\?é(g,\O(\

’062 [ @ . ,
Elevated Dec&@ HG%@( Increased Lipoprotein (a)
Triglycerides . a-Q iQ\ch-based * ? Future targeted
« Icosapent et%{é\\,\\‘ iﬁ]

nts

s
ent therapies
. 2 Futa@de

» Consider antiplatelet Rx

should be considered in patients with low HDL-C and high triglyceride
levels.

Intensification of statin therapy should be considered before the
introduction of combination therapy.

Statins should be considered in patients with TIDM at high CV risk,
irrespective of the baseline LDL-C level.
Statins may be considered in asymptomatic patients with T1D beyond the

age of 30 years.

Statins are not recommended in women in childbearing potential.

» Stress lifestyle modification
/ address other risk factors

ACEiI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CRT, cardiac resynchronization therapy; CRT-D, cardiac resynchronization therapy with implantable defibrillator; CV, cardiovascular; DM, diabetes

mellitus; ESC, European Society of Cardiology; GLP-1 glucagon-like peptide-1; HDL-C, high-density lipoprotein cholesterol; HF, heart failure; HFmrEF, heart failure with midrange ejection fraction; HFpEF, heart failure with

preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; ICD, implantable cardioverter defibrillator; LDL-C, low-density lipoprotein cholesterol MRA, mineralocorticoid receptor antagonist; PCSKO9i, proprotein

convertase subtilisin/kexin type 9 inhibitor; SGLT2, sodium-glucose co-transporter 2; T2D, Type 2 diabetes mellitus

1. Berman AH, and Blankstein R. Current Cardiology Reports 2019 [ePub ahead of print]; 2 Cosentino F, et al. Eur Heart J 2019 [Epub ahead of print]



2019 ESC/EASD guidelines for the use of aspirin for the

primary prevention of CV events in diabetes patients \O\Og\’&‘
S
. \2®
Recommendations for the use of antiplatelet therapy in primary prevention in pati%w% w‘i{h diabetes

oy \'a\\a'\
Class | Level
a b

N2
b\\a OV

Recommendations

In patients with DM at high/very high risk,¢ aspirin (75-100 mg/é@)) g‘b‘@e Considered in primary

prevention in the absence of clear contraindications. 9 23{~ © A 9,0‘\

In patients with DM at moderate CV risk,¢ aspirin\@?ﬁﬁ\mq@@evention IS not recommended.
G ;

O

Gastric protection

When low-dose aspirin is uisg,g
gastrointestinal bleedin(qa@ : é
(GQa et

. ~eN
R SRS
"&QO%\“\l \

0\

té){‘cg@?p inhibitors should be considered to prevent
N
\o




2019 ESC/EASD guidelines for the use of APT in post-ACS

patients with diabetes \0\0(3\
NS
L O

Recommendations Class? | Levelb

Aspirin at a dose of 75-160 mg/day is recommended as secondary prevention in patlg@l \ 2
\6
Treatment with a P2Y,, receptor blocker ticagrelor prasugrel is recommen&q@ﬁ patlgr% with DM and ACS

for 1 year with aspirin, and in those who undergo PCI or CABG. (\\16‘
29

Concomitant use of a proton pump inhibitor is recommen @\ﬁat&gté»ecelvmg DAPT or oral anticoagulant
monotherapy who are at high risk of gastrointestinal E.lp Q(G

Clopidogrel is recommended as an alterna &\@%ﬁf @(@@ therapy in case of aspirin intolerance.

Prolongation of DAPT beyond éél@ Id be considered, for up to 3 years, in patients with DM who
have tolerated DAPT WIthOU{@‘I bAe‘é ng complications.

The addition of a S ﬂrombotlc drug on top of aspirin for long-term secondary prevention should be
considered g\*@d out high bleeding risk.¢

0\690

aClass of recommendation; PLevel of evidence; Prior history of intracerebral haemorrhage or ischaemic stroke, history of other intracranial pathology, recent gastrointestinal bleeding or anaemia due to possible gastrointestinal
blood loss, other gastrointestinal pathology associated with increased bleeding risk, liver failure, bleeding diathesis or coagulopathy, extreme old age or frailty, or renal failure requiring dialysis or with eGFR <15 mL/min/1.73 m?

ACS, acute coronary syndrome; APT, anti-platelet therapy; CABG, coronary artery bypass graft; DAPT, dual anti-platelet therapy; EASD, European Association for the Study of Diabetes; ESC, European Society of Cardiology; PCI.
Percutaneous coronary intervention

Consentino F, et al. Eur Heart J 2019;00:1-69



Completed GLP-1 RA CVOQOTs

Key inclusion criteria  HbA;: (%) Median follow-up duration (y) Drug exposuretime (y)  Primary End point \@
® 0\0‘3

EU)QA ACS within 180 days MA%E\
erlorlty)

L Lixisenatide 1.9
5.5- R 21
>30y 11.0 2.0
N=6068 .a \\
Liraglutide 6\ @A%
dysfunction/HF, or 27.0 —i _ 3.8 5\\' \6 (non- |nfer|or|ty for safety/
260y with CV RFs i\a@ superiority for efficacy)

N=9340 6

250y with CVD/renal

LEADER"?

Liraglutide Effect and Action in Diabetes;
Evaluation of cardiovasoular oulcome Results

SUSTAIN-6 ©
N=3297

250y with CVD, or 260y
with subclinical CVD

' (4) Established CVD as well
EXSCEL{ * as primary prevention
(70/30 split), 218y
N=14752

HARMONY © 241y with estabished oY
N=9463 ??\Ps =

Semaglutide 1.8
27.0 —i L L 2.1 \C (2 MACE-3
i Oed\) '\\;G(e 1.9 )
\

2.4

2.3

1.4
1.3

(non-inferiority)

MACE-3
(non-inferiority for safety/
superiority for efficacy)

MACE-3
(non-inferiority for safety/
superiority for efficacy)

6,7) 250y with establitad UIELJ et 5.3 MACE-3
REWIND ooy "¢? ;@ (5 65 3 |
clinica @a (superiority for efficacy)
N=9901 >5 >4
% Iag@@ase or 260y
é Ié@ RFs Semaglutide NR
MACE-3
27.0 . . .
PIONEFQ% >'0y with CVD, or 260y R 1.4 NR (non-inferiority for safety)
N with CV RFs 1 1 1 1 1pfeffer MA, et al. N Engl J Med 2015;373:2247-2257
! ! ! ! 2Marso SP, et al. N Engl J Med 2016;375:311-322
0 7 3Marso SP, et al. N Engl J Med 2016;375:1834-1844

“Holman RR, et al., N Engl J Med 2017;377:1228-1239
SHernandez AF, et al. Lancet 2018;392(10157):1519-1529
5Gerstein HC, et al. Diabetes oves Metab 2018;20:42-49
https://clinicaltrials.gov/ct2/show/NCT01394952

8Husain M, et al N Eng J Med 2019

1 3 5
Median Follow-up Duration (years)

ACS, acute coronary syndrome; CV, cardiovascular; CVD, CV disease; CVOTSs, cardiovascular outcomes trials; GLP-1 RA, glucagon-like peptide-1 receptor agonist;
HbA,., glycated haemoglobin; HF, heart failure; MACE, major adverse CV events; NR, not reported; R, randomisation; RFs, risk factors; y, years.



o
S
ELIXA LEADER SUSTAIN-6 EXSCEL HARMONY ag\\am\% @DE‘)NEER 6
1.02 0.87 0.74 0.91 0.78 R \\'0‘0'. \\0" 0.79
VACE HR [95% Cl  [95% Cl0.78—  [95% Cl  [95% CI 0.83— [95% % \ 5 Cl [95% ClI
0.89— 0.97] 0.58-0.95] 1.00] 0]. d\\’& 0.79-0.99]  0.57-1.11) o
1.17]) p=0.01 p=0.02 p=0. 0666\)\6 p Org p=0.026 p=0.17 % =
0.94 0.85 1.05 @86 0(\ 0.95 0.90 0.51 = =
All-cause mortality HR ~ [95% CI  [95% Cl 0.74—  [95% %Q\ﬁw @ 9\/7— [95% CI [95% Cl [95% Cl ?
0.78-1.13] 0.97] 0. 7@ 97] 0.79-1.16]  0.80-1.01] 0.31-0.84)
O 2e°
$O€6 (\Q\(\
Q?\P\ '\O(\e
32" et
(’5‘6 e\
e0? et
\§ '\06

\g) N. @( Med. 373, 2247-2257; Marso, S.P. et al. (2016) N. Engl. J. Med. 375, 311-322; Marso, S.P. et al. (2016) N. Engl. J. Med. 375, 1834-1844; Holman, R.R. et

Pfeffer, M.A. et aléJ
al. (2017) N. Med. 377 1228-1239; Hernandez, A.F. et al. (2018) Lancet 392, 1519-1529; Gerstein, H.C. et al. (2019) Lancet DOI: 10.1016/S0140-6736(19)31149-3; Husain, M. et al.

(2019@ . J. Med. DOI: 10.1056/NEJM0a1901118.

Caruso | et al., Trends Endocrinol Metab 2019



Individual Components of the Primary Endpoint in GLP-1RA CVOTs

0\‘390

S

Cardiovascular death

(P=0-0%, p=0-557)

T
-0.5

1
«— —>

Favours GLP-1  Favours
receptor agonist placebo

1.5

ELIXA 156/3034 (5%) 158/3034 (5%) 5_.— 0-98 (0-78-1-22) 0-85 \Og\
LEADER 219/4668 (5%) 278/4672 (6%) '_ ‘ 078 (0-66-0-93) 0-007 \_0
SUSTAIN-6 44/1648 (3%) 46/1649 (3%) : 0-98 (0-65-1-48) o 92, \06
EXSCEL 340/7356 (5%) 383/7396 (5%) — 1 0-88 (0-76-1.02) 6
Harmony Outcomes 122/4731 (3%) 130/4732 (3%) —_— 0-93 (0-73-1-19)
REWIND 317/4949 (6%) 346/4952 (7%) — 0-91 (0-78-1.06) 0 18 \\_
PIONEER 6 15/1591 (1%) 30/1592 (2%) : 0-49 (0-27-0-92) Q‘Q\(@
Overall 1277/27977 (5%) 1471/28027 (5%) <> 0-88 (0-81-0: @\1 o%\é) 0-003
(I*=13-5%, p=0-327) , ] 600\
Fatal or non-fatal myocardial infarction 0\\'0 0\\'v
ELIXA 270/3034 (9%) 261/3034 (9%) —1 22) 071
LEADER 292/4668 (6%) 339/4672 (7%) o :73-1-00) 0-046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) o 81 0-57-1-16) 026
EXSCEL 483/7356 (7%) 493/7396 (7%) 0-97 (0-85-1-10) 0-62
Harmony Outcomes 181/4731 (4%) 240/4732 (5%) 0-75 (0-61-0-90) 0-003
REWIND 223/4949 (5%) 231/4952 (5%) , 0-96 (0-79-1-15) 063
PIONEER 6* 37/1591 (2%) 31/1592 (2% Q : 1-18 (0-73-1-90) 0-49
Overall 1540/27977 (6%) @o 6fy) \ <> 0-91(0-84-1.00)  193(109-NA)  0-043
(P=27-4%, p=0-219) 6 . 1
R f"? .r\‘g
Fatal or non-fatal stroke O\
ELIXA 7?}% %) O %0/3034 (2%) R 112 (0.79-158) 054
LEADER )5\ 199/4672 (4%) — 0-86 (0-71-1.06) 016
SUSTAIN-6 30/16 46/1649 (3%) : 0-65 (0-41-1.03) 0-066
EXSCEL 5 (3%) 218/7396 (3%) — e 0-85 (0-70-1-03) 0-095
Harm ngﬁj%mes (89 /4731 (2%) 108/4732 (2%) : - 0-86 (0-66-1-14) 030
%@ \]3 158/4949 (3%) 205/4952 (4%) 076 (0-62-0-94) 0-01
EER i‘\(}e 12/1591 (1%) 16/1592 (1%) s 074 (0-35-1:57) 043
C@rﬁ 721/27977 (3%) 852/28027 (3%) <> 0-84(0-76-0-93) 209 (139-477) <0-0001

Kristensen S, et al, Lancet 2019



All-Cause Mortality and Hospitalization for Heart Failure

In GLP-1RA CVOT \0O®
\O
GLP-1 receptor Placebo Hazard ratio T \6 p value
agonist n/N (%) n/N (%) (95% Cl) g o CI),
All-cause mortality \ '0‘ \ \\0
ELIXA 211/3034 (7%) 223/3034 (7%) -t @,& 7. \6 0-50
LEADER 381/4668 (8%) 447/4672 (10%) e (0\7@@? 0-02
SUSTAIN-6 62/1648 (4%) 60/1649 (4%) e%@ 21:50) 0-79
EXSCEL 507/7356 (7%) 584/7396 (8%) e 0\\6 \3 (077-0.97) 0-016*
Harmony Outcomes 196/4731 (4%) 295/4732 (4%) . \@ S 6 0-95 (0-79-1-16) 0-64
REWIND 536/4949 (11%) 592/4952 (12%) Ce‘p . \‘e( 0-90 (0-80-1-01) 0-067
PIONEER 6 23/1591 (1%) 45/1592 (3%) :d\ 6@(\ 0-51 (0-31-0-84) 0-008
Overall 1916/27977 (7%)  2246/28027 (8%) @G\ g% 0-88(0-83-0-95) 108 (77t0260)  0-001
(I’=16-5%, p=0- O —o(©
6, p=0-304) \\ \ O !
~O \ S =) .
Hospital admission for heart failure X
ELIXA 122/3034 (4%) $O%34 (@q\g\(\ —— e 0-96 (0-75-1-23) 075
LEADER 218/4668 (5 %?\ 48 5%) e 0-87 (0-73-1.05) 0-14
SUSTAIN-6 59/164 49 (3%) : » 1-11 (0-77-1-61) 0-57
EXSCEL 219/7 5& \\ (231/7396 (3%) — e 0-94 (0-78-113) 0-51
Harmony Outcomes 111/4732 (2%) —@— 0-71 (0-53-0-94) <0-0001
REWIND 696213/ %) 226/4952 (5%) — 0-93 (0.77-112) 0-46
PIONEER 6 o 91 (1%) 24/1592 (2%) . 0-86 (0-48-1-44) 0-59
\ :
0 \\ ? 6 936/27977 (3%)  1016/28027 (4%) <> 0-91(0-83-0-99) 312(165t02810) 0-028
0\ 20-0%, p=0-595) | 1

Kristensen S, et al, Lancet 2019



ELIXA LEADER SUSTAIN-6 EXSCEL HARMONY  REWIND PIONEER 6
Diabetes duration 9.3 12.8 13.9 12 14.1 10 149 .o
(years) g\
O
Baseline HbAlc (%) 7.6 8.7 8.7 8.0 8.7 7.3 \6‘@9
Baseline BMI (kg/m?2) 30.1 32.5 32.8 31.7 32.3 32.3 6\0\\32.3
[History of CVD (%) 100 81.3 83 73.1 100 wNTauN0 846 | -
&~ W
Hypertension (%) 76.3 90 92.8 90.3 52%@6\332 ‘,&Z§.2 95.3 ~ §
eGFR <60 (%) 23.2 21.7 28.5 21.7 2225, AN 222 27 5L
\ \(5 S @
Mortality rate \)\'o E 5 ° —
. 3.1; 3.3 2.1; 2.5 1.8;1.7 2.0;66”(5 . 6@4; 2.5 2.1; 2.3 1.1; 2.2
(events/100 patient-yr) e N
O 3o
MACE 1 3&6 ege
CE rate (events/100 o . ¢ 5 3.4:3.9 :@\Q \0'3.7; 4.0 4.6:5.9 24:2.7 2.9:37
patient-yr) e
D AN
1.02 @20?’96 o\ 74 0.91 0.78 0.88 0.79
0 K 0 0 _ 0 _ 0 0
VIACE HR [95% c&ag%g %‘,%\m [95% CI  [95% Cl 0.83— [95% CI 0.68 [95% ClI [95% CI
o.'%é \aq. i 0.58-0.95] 1.00] 0.90] 0.79-0.99]  0.57-1.11] o
KL7]) x© *“p=0.01 p=0.02 p=0.06 p=0.0006 p=0.026 p=0.17 S =
‘GQ : GG\‘ oD
\g\\la ?e( 0.04 0.85 1.05 0.86 0.95 0.90 0.51 g >
A||-caus<,aag@ﬁ’a|ity HR' [95% ClI [95% Cl0.74—  [95% Cl  [95% CI 0.77— [95% CI [95% CI [95% Cl
\ 0.78-1.13] 0.97] 0.74 —1.50] 0.97] 0.79-1.16]  0.80-1.01] 0.31-0.84)

Pfeffer, M.A. et al. (2015) N. Engl. J. Med. 373, 2247-2257; Marso, S.P. et al. (2016) N. Engl. J. Med. 375, 311-322; Marso, S.P. et al. (2016) N. Engl. J. Med. 375, 1834-1844; Holman, R.R. et
al. (2017) N. Engl. J. Med. 377, 1228-1239; Hernandez, A.F. et al. (2018) Lancet 392, 1519-1529; Gerstein, H.C. et al. (2019) Lancet DOI: 10.1016/S0140-6736(19)31149-3; Husain, M. et al.

(2019) N. Engl. J. Med. DOI: 10.1056/NEJM0a1901118.



Primary Outcome in LEADER, SUSTAIN-6 and EXSCEL

According to CVD - Subgroup Analysis 3o
0®
50
Risk of CVD : 6 X
=50 yr of age and established CVD 7598 536/3831 (14.0)  629/3767 (16.7) o 0.83 (0.74-0; {15(\ ‘3\ LEADER
=60 yr of age and risk factors for CVD 1742 72/837 (8.6) 65/905 (7.2) i 120 \d\
i M )
2 ;Q@ d\\,
Liraglutide Better 6\)\%Iacek@a
o & V¢
Cardiovascular disease status \&O \ 6
Established cardiovascular diseace 2735 98/1353(54)  137/1382(9.9) CQ (o) HiH 0.72 (0.55-0.93)
Cardiovascular risk factors 562 10/295(3.4) 9/267 [@\C)QL Q(eg — 100 (0.41-2.46) 0 SUSTA' N-6
cO @;Q ; : :
66 (\gb 01 0.10 1.00 10.00
e < >
?@P\ ‘5\0(\ Favors semaglutide Favors placebo
&2 et
P ’&\6 \o
revious cardiovascular eve%( (e : 0.50
at randomlzatlon‘e e\le !
Yes Q (\0 722/5394 (13.4)  786/5388 (14.6) Fo 0.90 (0.82-1.00) EXSCEL
\\,\\‘ ?6‘ 117/1962 (6.0)  119/2008 (5.9) —— 0.99 (0.77-1.28)
0.125 O.ISO 1.60 2.I00 4.I00

O\QQ

Marso SP, et al., N Engl J Med 2016;375:311-22; Marso SP, et al., N Engl J Med 2016 375:1834-1844; Holman RR et al., N Engl J Med 2017;377:1228-1239.
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Meta-analysis of GLP-1RA and SGLT2i Trials on the Composite
of MI, Stroke, and CV Death by the Presence of ASCV[QO@@‘

g

Trials Patients Events Weights ‘ 0‘\0\0 HR [95% CI]
N
: r e B &
i \\0\\ . 6\6\\
Established Atherosclerotic Cardiovascular Disease 6\6\0 @5\
RN
GLP1-RA 35823 4365 62.1 \069-—6\\%0\\ 0.87 [0.82, 0.92)
A S
SGLT2i 20650 2588 37.9 66\)\6 G(e (SN 0.86 [0.80, 0.93]
N\ f
Random Effects for ASCVD (P-value=0.002) $O S od\ 66(\ — 0.86 [0.80, 0.93]
?\6\ e '
Ot o ¢
Multiple Risk Factor 600 ‘(\a\e
\ :
GLP1-RA 7097 P\%de e O(\g 40 4 -—l—c 1.03 [0.87, 1.23]
. AN :
SGLT2i 13672 66??\ \\eq%t}o 59.6 —_— 1.00 [0.87, 1.16]
Random Effects for MRF 8.3@@33’?03{3\0 —-—*—-— 1.01 [0.87, 1.19]
20 (\06\16
S . j |
. 200
O\QQ 0.50 1.00 1.50

Hazard Ratio

Zelniker TA, et al, Circulation 2019
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REWIND

Dulaglutide CV Outcomes Trial

CV Composite in Prespecified Subgroups

xO
———@geh—

Subgroups

Dulaglutide

Placebo

Events/Total (%) Rate/100 py Events/Total (%) Rate/100 py

)

o
2 \’\’é\\a (\\ 9\@25% Cl

&

\.ard Ratio P value for
Interaction

History of CVD
Prior CVD 280 /1560 (17.9) 315 /1554 (20.3) 0.87 (0.74-1.02)
No Prior CVD 277 13093 ( 8.9) 317 /3128 (10.1) 0.87 (0.74-1.02)
. eV, cC
Baseline HbA1c O \ ©
>7.2% 328 /2610 (12.6) 25 373 =2603?§(§\$ o o S — 0.86 (0.74-1.00)
< 7.2% 263 /2329 (11.3) 2.2 289@@ 4{ \\ — 0.90 (0.76-1.06)  0.746
O \e°
BMI (kg/m*2) 50 Qo
=32 254 /2281 (11.1) \} 6 %Dz (13.4) 2.6 S E— 0.82 (0.69-0.96)
< 32 340 /2667 {12? ?Q\P\ 5. O(\ 355 12650 (13.4) 2.7 Y - 0.94 (0.81-1.09) 0214
Region
Europe ﬂ@féﬁ% (1¢ e@ 22 315 /2165 (14 5) 29 — 0.77 (0.65-0.90)
Latin America Q(?@ { @ 2.6) 2.6 190 /1510 (12.6) 2.6 — 0.99 (0.81-1.21)
USA/Can é 32(12.8) 24 117 /1039 (11.3) 2.1 » 1.14 (0.89-1.47)
Asua am: 231232 (9.9) 1.9 411238 (17.2) 3.5 0.54 (0.32-0.89)  0.008
O\ I |
0.50 1.0 2.0

HR (95% CI)



Meta-analysis of GLP-1RA Trials on the Composite of M,
Stroke, and CV Death by the Presence of ASCVD e
0

\
Sl
d\a X
GLP-1 receptor Placebo %\ ard ratio P teacton
agonist (%)  nN(% \\@50?:\(‘&\\0\“6@ (95%C)
A
Established cardiovascular disease 66\)\? (@ b 0-22
Yes UMD (L1%) 2755021202 (13%) e° 6o<\i.— 086 (079-094)
Ne 608 G% 51906555 @?\@\“ . 095 (083-1.09)
O 66\ |
65(} : \(\2\ 05 1 15
&CJ O(\Q < 4
??\P‘ é\o(\e FavoursGLP-1  Favours
42 G \o . receptoragonist  placebo
o\ ef©
‘ QQ(GQ (\03\‘
(®)
0‘\‘3@

Kristensen S, et al, Lancet 2019



Correlation between CV Risk Level of Exposed Population anda‘
MACE ARR and HR 00
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Mean Glycated Hemoglobin (%)

Change in HbAlc from Baseline throughout the Trial

"
ELIXA LEADER SUSTAINS

9.0
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:\; 8.0\ e mTTTETToG O‘s ________
£ \ S 854
%’n Exenatide o
g 754 =
] c
= (GBQ ‘ Oe\‘ & 807
N ot O g
—_— —_— —_— —_— —_— —_— —_— —_— —_— - c
5\\’\ é g 75-
(@) =
O
6.5+
0.0 T T T T " T " T . ! 7-0 B B e o A o e,

0 1 2 3 4 5 0 4 8 12 16 20 24 28
Years since Randomization - -
Adapted from Pfeffer MA, et al. N Engl J Med 2015;373:2247-2257; Marso SP, et al., N Engl J Med 2016;375:311-22; Marso SP, et al., N Engl J Med 2016 375:1834-1844; Holman RR et al., N
Engl J Med 2017;377:1228-1239; Hernandez A et al., Lancet 2018 Oct 1; pii;: S0140-6736(18)32261-X.
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GLP-1 RA vs Usual Care: Changes in Factors Potentially
Affectlng CV Risk 403

*p<0.05; **p<0.01;***p<0.001 Caruso | et al., Trends Endocrinol Metab 2019;30(9):578-589



Hazard Ratio, MACE
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REWIN

Dulaglutide CV Outcomes Trial

Dulaglutide’s Effect on HbAlc N
Gerstein, H.C. et al. Lancet (2019) .1016/80140—%@% \21149—3

A\ 0\
8.0 (& U\\a‘(\
: R\ AR\
- -] Overall LSM Difference: -0.61% ( | 6\6\6\&@5\6\\
P<0.0001 _... \\660' \\6\\6
7.5 Al ————— lva-—g%' _____ —
- AT ST
2 725 eV N
= 725 WO g
> oV g2
% T.0 = w| e o o o o o - % Q‘-eg ————————— =l w—
T ° N m
- R\~ ——
52-‘3 6.75 Q
??‘ '}O(\e_ ;
6.57 \6(\0 a\‘e@ aglutide = CV effects in low HbAlc range (6.5-7.0%)
5 @EQQ‘?) \‘G(G\ = Low HbAlc range maintained for >5 years
. \,i\\,a% R (\06 = Effects on ~70% T2D in primary prevention
S\ 6.0
O\QQO | | | I | I I
0 3m 1 2 3 4 S

Year



GLP-1 RA vs Usual Care: Changes in Factors Potentially

Affecting CV Risk )
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Mean Percentage of Time That Participants

Received the Trial Regimen

Lixisenatide t,,, of ~3 h,
- ~60% 24-h exposure time

92
100 8 3 83 87
90
80
70 (
60 660 .
50 ‘t‘\C) 6 C I
40 ?gP\ C\O(\
63 q(?) it
. AP o\
20 \‘G
Q(
0‘5\’1& 6
O\@Q ELIXA LEADER SUSTAIN-6 0,5 mg SUSTAIN-6 1 mg

H, hours; LAR, long-acting release; t,,, elimination half-life.

i

0\0@‘
Placebo @e\@@%tlde 1 mg
Lixisenatide 20 ug atide LAR 20 mg
Liraglutide 1.8 r@(\ \',eag%uude 30-50 mg

Dulaglutide 1.5 mg

Semaglu{vge ao

83
82,2

=

HARMONY REWIND

Adapted from: Pfeffer MA, et al. N Engl J Med. 2015;373:2247-2257; Marso SP, et al. N Engl J Med. 2016;375:311-22; Marso SP, et al. N Engl J Med. 2016 375:1834—-1844; Holman RR, et al.
N Engl J Med. 2017;377:1228-1239; Hernandez AF, et al. Lancet. 2018;392(10157):1519-1529; Gerstein HC, et al. Lancet. 2019 Jun 7. pii: S0140-6736(19)31149-3.



Correlation between Percentage of 0.03 | s 9220, P=0.0023

Time Exposure to Study Drug and °'0°§2
MACE ARR and HR % 0015
5 0.0 ‘
« Time of exposure to the investigational GLP-1 RA is E 0.005 \,\3\
positively correlated with the MACE ARR and, 0 ‘6\: LING
accordingly, negatively correlated with the MACE HR. 0,005 500\ 6
(Actual exposure to lixisenatide in ELIXA is estimated to be \\3 ‘5\
approximately 56%) ed‘wo @(G 0 0.6 0.7 0.8 0.9 )
» Baseline CV risk level does not seem to be related to $ \50(\ Percentage of time exposure to GLP-1RA’
changes in CV outcomes. eg’& JELIXA oLEADER @SUSTAIN-6 @EXSCEL @HARMONY @REWIND
(Sphere size represents the baseline CV risk oft \@%y \Q
population, expressed as MACE incidence é X@n rol s 15 | FET0-8041, P=0.0156

arm [# events per 100 patient-year]) O@

g\
ﬁ (\ 1.05
(,?\P 6\006 -
30 0.5 e

14
Cy . 0
w
(6\' \6 Q 085 -
() el © < -
(GQ e\l =
(\G 0.75
05 0.65
@ Thegs age of time exposure to study drug is expressed as median in ELIXA,
HARMOXNY Outcomes and REWIND, and as mean in LEADER, SUSTAIN-6 and EXSCEL 0.55

0.4 0.5 0.6 0.7 0.8 0.9 1

ARR, absolute risk reduction; CV; GLP-1 RA, glucagon-like peptide-1 receptor agonist; Percentage of time exposure to GLP-1RA®

HR, hazard ratio; MACE, major adverse cardiovascular event.

Caruso | et al., Trends Endocrinol Metab 2019 JELIXA OLEADER @SUSTAIN-6 @EXSCEL @HARMONY @ REWIND



Main Reason for Investigational Product Discontinuation
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806 of premature discontinuation due to AE, mostly Gl

Pfeffer MA et al., N Engl J Med 2015; Marso SP, et al., N Engl J Med 2016; Marso SP, et al., N Engl J Med 2016; Holman RR et al., N Engl J Med 2017; Hernandez AF et al.,
Lancet 2018; Gerstein HC et al., Lancet 2019; Husain M et al., N Engl J Med 2019.



GLP-1 RA and cardiovascular benefit: conclusions

1.

4.

g

D
It is unclear whether the CV risk level of the exposed T2D population influenced t é&@\r?gfit.
CV benefit was not seen in ELIXA (ACS patients) but was evident in HARMO&@\".}LOO% with
CVD). CV benefit was seen in the lower-risk patients of REWIND, Suggﬁ\gﬂﬁ’g {@f\it may
extend beyond secondary prevention. ‘e’{")\’\ @é\d\\@

OG\‘ \2
Comparing GLP-1 RA vs usual care, differences in HbA,  yver svi\m’?%}r in EXSCEL, LEADER
and HARMONY and greater in SUSTAIN-6; differeng@é\ &(ei@ht were highest in SUSTAIN-
6 and lowest in HARMONY; less hypong%g@%* only in LEADER and HARMONY.

A\

It is unclear whether these factors play a ir&@pt ole in the observed results.
G\O ) ¢
Exendin-4-based and GLP-1-b a fsts have yielded different results on MACE in the
CVOTs. However, as of tof\@@ 8y)§8‘em to not differ qualitatively in their direct positive
effects on cardiovas&gfa?‘ gg&@nd tissues, and the hypothesis of a «class effect» cannot be
excluded. 2P a\
396 e\le(e

The tjﬂ{l@ %r(ugoexposure during the trial appears to be the most important factor for CV

It. C\ﬁbenefit was observed only with long-acting GLP-1 RA producing 24-h coverage.
igh adherence and persistence to GLP-1 RA treatment (resulting from frequent follow-up

and/or ease of drug administration) are important to gain in CV protection.

ACS, acute coronary syndrome; CVD, cardiovascular disease; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA,., glycated haemoglobin; T2D, type 2 diabetes mellitus.



CV Outcome Studies with Intensive Glucose Lowering and SGLT-2i

S\
Study N Follow-up Age Diabetes CVD HbA,. (%) Primary Primary endpoint Al -@@%@'mortality
(yr) (yr) duration history | difference endpoint . c;oe HR
(yr) (%) between (95% CiI)
Al 1] "
ACCORD 10,251 3.5 62 10 35 1.1 MACE . \ D 1.22
e\ (1.01-1.46)
ADVANCE 11,140 5.0 66 8 32 0.8 IBe d\\a 0.93
‘ ’c>\ e\ (0.84-1.06) (0.83-1.06)
VADT 1,791 5.6 60 12 40 5> | ®MCE + HF, 0.88 1.07
$ < 6\66 ascular surgery, | (0.74-1.05) (0.81-1.42)
@6\ g’a new, ischemic
(:\\O Y 0( amputation
UKPDS 3,867 7 Ml
EMPA-REG 7,020 MACE
(0.74-0.99) (0.57-0.82)
CANVAS 10,142 MACE 0.86 0.87
(0.75-0.97) (0.74-1.01)
DECLARE  176Q\f (&% 64 10-11 41 MACE 0.93 0.93
%\’\\\I o 2 (0.84-1.03) (0.82-1.04)
0\@90 CV death + hHF

CVD, cardiovascular disease; HR, hazard ratio, Cl, confidence intervals; MACE, CV-death + non-fatal Ml or stroke; MI, myocardial infarction; HF, heart failure.
Adapted from Giorgino F et al., Diabetes Care 39 Suppl 2:5187-95, 2016. Zinman B, et al. N Engl J Med 2015;373:2217-2128; Neal B, et al., N Engl J Med.
2017;377:644-657; Wiviott SD et al., N Engl J Med 2018, Nov 10.




The CVOTs have given us clear evidence that SGLT2 inhibitors and
GLP-1 RAs provide significant relative risk reductions on top g\a
standard of care \@o

Data from meta-analyses of all CVOTs show that both SGLT2 inhibitors and GLPl })rqylde significant

cardiovascular and renal benefits? r(>\\") 6\6\\
GLP-1 RA SGLT2 inhibitor GLP-1 RA SGLT2 inhjbitéd 22

Renal outcomes
GLP-1 RA SGLT2 inhibitor

0 0
5 -5
-10 -10
-15 -15
-20 -20
-25 -25
-30 -30
-35 -35
iR o %@i’{\\l ee! I HR 9% Cl R sl
-45 o.swa%,o.%) 45 10.91 (0.86, 0.97) -45 10.83 (0.69, 1.00)
5o 10.8910.83, 0.96) 50 10.69 (0.61, 0.79) 5o 10.55(0.48,0.64)

Cl, confidence interval; CVOT, cardiovascular outcomes trial; GLP-1 RA, glucagon-like peptide-1 receptor agonist; hHF, hospitalized heart failure; HR, hazard ratio; MACE, major adverse cardiovascular event;
SGLT2, sodium—glucose co-transporter 2
1. Giugliano D, et al. Diabetes Obes Metab 2019;Epub ahead of print; 2. Zelniker TA, et al. Lancet 2019;393:31-39



The effect of empagliflozin on CV mortality is more likely to an

0
due to extraglycemic factors than glycemic control v@"o\
HR 0\6
Empagliflozin vs placebo Hazard ratio (95% CI) ) 6 \\_ % change
Unadjusted 0.615 ——— ,\r()\'\@ ‘\6\\3‘
Mechanism Covariate . 3\:6\ é\d\
Glycemia HbA,, 0.624 — CBOO\ 6\\3 3.0%
FPG 0.665 H—a‘{@ 6\6\\ 16.1%
Vascular tone Systolic BP 0.593 —éti@* (© (o} —7.5%
Diastolic BP 0.614 - @%—ogﬁe ~0.3%
Heart rate 0.621 &O 2.0%
Lipids HDL-C 0.636 0@6 eg —e——i 6.9%
LDL-C X\ 6.5%
Triglycerides 6@§ (\6\6 —— -3.4%
Renal factors Log UACR 06 (6& ——— 11.1%
eGFR ??\P‘ \O(\e 0.631 ——— 5.3%
Adiposity Weight 6@ \‘8(% 0.579 ——— -12.4%
%W\’ e\6 0.578 ——— _12.8%
Q %mference 0.598 ——&— -5.8%
I Volume \\‘\\la ()p‘(H¥matocrlt 0.791 ——— 51.8% I
Other, ,&QO * Uric acid 0.693 —— 24.6%
0 | | | 1
0.25 0.50 1.00 2.00 4.00

Favors empagliflozin  Favors placebo

BMI, body mass index; BP, blood pressure; Cl, confidence interval; CV, cardiovascular; eFGR, estimated glomerular filtration rate; FPG, fasting plasma glucose; HbA, ., glycated
hemoglobin; HDL-C, high-density lipoprotein cholesterol; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; UACR, urine albumin:creatinine ratio
Inzucchi S, et al. Diabetes Care 2018;41:356—363



Proportion of T2D Patients without Established CVD in CVOTs with
SGLT2I “ydﬁa'

. 0%
§OF
‘ o N
. \&’a\\@?\d&@\\a'
EMPA-REG OUTCOMEL S
OV .. A\
(N=7020) ,a\\’&\6 é\d\@\
>99‘i/o eCVD Placebo MACE rate 6\)\3 S Ca
N=~6950 43.9/1000 P-Y c© \\‘6‘

O .
CANVAS? A\ aiPe
¥ (N=10,142)

Placebo MACE rate
31.5/1000 P-Y

~65.6% eCVD

DECLARE3#4

(N=17,160)

Placebo MACE rate
24.2/1000 P-Y

~3.6% 2CVD

\=£974

CV, cardiovascular; CVOT, cardiovascular outcomes trial; eCVD, established cardiovascular disease; MACE, major adverse cardiovascular events; MRF, multiple risk factors; P-Y, patient-years; SGLT2, sodium—glucose
co-transporter 2; T2D, Type 2 diabetes
1. Zinman B, et al. N Engl J Med 2015;373:2117-2128; 2. Neal B, et al. N Engl J Med 2017;377:644—-657; 3. Raz |, et al. Diabetes Obes Metab 2018;20:1102-1110; 4. Wiviott SD, et al. N Engl J Med 2019;380:347-357



Placebo event rate for CV death in SGLT2I trials 90%%

Events per
1000 patient years

Patients with ASCVD

EMPA-REG OUTCOME 020 309 0.62 (0.49-0.77)
CANVAS Program 6656 362 14.8 V\O 16.83\ =9 34 4 — 0.85 (0.70-1.06)
DECLARE-TIMI 58 6974 315 @% Q(e%. 6 32.1 — 0.94 (0.76-1.18)
Fixed effects model for ASCVD (P=0.0005) ESZO a0 N = 0.80 (0.71-0.91)

?\P‘@J\o(\G °

Patients with multiple risk factors@'& \‘ ef®

CANVAS Program 502"~ \‘yé’s 91 6.5 6.2 39.0 0 0.93 (0.60-1.43)
DECLARE- TIMLQ@]QQ G( \\ \© 10186 178 4.4 - 4.1 61.0 + 1.06 (0.79-1.42)
leed(e\f\@Qs model for multiple risk factors (P=0.89) +- 1.02 (0.80-1.30)

- 05 i g

<+— [Favours study drug Favours placebo ==



SGLT2 inhibitor trials with MRF populations without e@%\;@
\Y)
1zof MACE in

%} @‘b%pulatlons“

CANVAS population?t Effect of canagliflozin and dapagliflozin,
CANVAS and DECLARE-TIMI 58 0\\
O\

Treatment A ~
events ner i events ner

Trial 1500 P-Y HR (95% CI)

O S
o\
CAN Q@E’mga@(e 269 315 —n— 0.86 (0.75, 0.97)

DECLARE-TIMI 58 22.6 24.2 —— 0.93 (0.84, 1.03)

0,5 1 1,5

Favors treatment  Favors placebo

meCVD = MRF

Cl, confidence interval, CVOT, cardiovascular outcomes trial; df, degrees of freedom; FE, fixed-effects; HR, hazard ratio; MACE, major adverse cardiovascular events; P-Y, person-years;
SGLT2i, sodium—glucose co-transporter 2 inhibitor
1. Neal B, etal. N Engl J Med 2017;377:644-657; 2. Raz |, et al. Diabetes Obes Metab 2018;20:1102—-1110; 3. Wiviott SD, et al. N Engl J Med 2019;380:347-357; 4. Zelniker TA, et al. Lancet 2019;393:31-39



Meta-Analysis of GLP-1 RA and SGLT2 inhibitor trials
on MACE Stratified by the presence of ASCVD

Established Atherosclerotic Cardiovascular Disease i \:0\\,’& \(\‘\’\'6 .

GLP-1 35823 4365 - 6\\660;\\6\\26\97 (0.82, 0.92)

SGLT2i 20650 2588 +Oe¢\>’\?\\‘e(e Gy 0.86 (0.80, 0.93)

Random effects for ASCVD (P=0.002) \$O % & 50( 0.86 (0.80, 0.93)

G\O?\ A Q(eg

Multiple Risk Factors $G€50§\(§\(\a\e

GLP-1 d’o@i ( é\o\'\%os L 1.03 (0.87, 1.23)

SGLTZIQ(Q\QG(é&‘Bﬁ 754 L 1.00 (0.87, 1.16)
\&\\lgcpégg(n*(@?g‘cts for MRF (P=0.81) e 1.01 (0.87, 1.19)

(5\’&90% 0,5 1 2

Hazard Ratio
P-value for subgroup differences: 0.028.

Established ASCVD: GLP-1RA: Q-statistic=10.89, P=0.028; 12=63.3%; SGLT2i: Q-statistic=0.94, P=0.63; 12= 0%; Total: Q-statistic=11.85, P=0.11; MRF: GLP-1 RA: Q statistic=0.24, P=0.89; 12=0%; SGLT2i: Q-statistic=0.033,
P=0.86; 12=0%; Total: Q-statistic=0.34, P=0.99.
Adapted from Zelniker TA et al. Circulation. 2019 Feb 21. doi: 10.1161/CIRCULATIONAHA.118.038868



MACE Outcomes in Patients with Prior Ml:

DECLARE Prior MI Subgroup Analysis

P value

P interaction

.
--------------

.
T
.......

&Y,
\ 6 o § \\8'0/
., flg\l{%&\@l’?. (

-

s XE %}orMIDAPA: 15.2%
s <
?)

No Prior MI PBO: 7.1%
apnas” No Prior MI DAPA: 7.1%

LabsE

20 _
HR (95%Cl)
Prior Ml 0.84 (0.72,0.99)
No Prior Ml 1.00 (0.88, 1.13)
L 15
)
(&)
c
[8)
i)
g 10
()
=
I
>
E o ®] G
° e
7 P it : -®% “ (‘\
0 .r;d'-‘?A r‘ ‘Q\\e O
S\860
AT
No. at r@k@(a G(G\
AN
. taiQMI—P Q\Q807 1698
\ Wiior D@PA 1777 1687
) 02" No Prior MI-PBO 6771 6583
0\69 No Prior MI-DAPA 6805 6616

Prior Ml was a pre-specified subgroup of interest in DECLARE TIMI-58

1607
1591
6362
6426

1498
1504
6151
6204

1440

989
1011
4169
4214

CV = cardiovascular; DAPA = dapagliflozin; HR = hazard ratio; MACE = major adverse cardiovascular event; Ml = myocardial infarction; NNT = number needed to treat;

No. = number; PBO = placebo.

Furtado RHM et al. Online ahead of print. Circulation. 2019. Accessed March 18, 2019.



CV death/hHF benefit according to the presence or absence of
ASCVD )

6\06\0

Patients with ASCVD @\\3 %'\ d\\‘a\
EMPA-REG OUTCOME 4,687/7,020 2,333/7,020 é%?()\»a 6(@@1 30.9 0.66 (0.55, 0.79)
CANVAS Program 3,756/6,656 2,900/6,656 1 Qb(}(\ 27.4 32.8 0.77 (0.65, 0.92)
DECLARE-TIMI 58 3,474/6,974 3,500/6, 974 é g@ 19 9 23.9 36.4 0.83(0.71, 0.98)
Fixed effects model for ASCVD (P<0.0001) O \G 0.76 (0.69, 0.84)
O~ & a
c° 0

CANVAS Program 1,447/3,486 — 0.83(0.58, 1.19)
Fixed effects mow m@@e‘rlsk factors (P=0.0634) 0.84 (0.69, 1.01)
o°
O\QQ f 1
0,5 1 2
Zelniker TA et al., Lancet 2018 -— Favors SGLT2 Favors

inhibitor placebo

ASCVD, atherosclerotic cardiovascular disease; Cl, confidence interval; CV, cardiovascular; CVOT, cardiovascular outcomes trial; hHF, hospitalization for heart failure; SGLT2, sodium—glucose co-transporter 2



Definition of Heart Failure Classifications: P
DECLARE HF Subgroup Analysis @o®

HFrEF DECLARE Patient Populatici
A \ I

 Documented EF <45% or
severe/moderate left ventricular

systolic dysfunction ¢
3.9 No HFrEF

0

* HF without known reduced ER G\O\ 5N
— History of HF and EF 26@%0 \Q\\'\'a

— History of HF
and no docgr;g&ﬁ?\d EB\O

* No hi @o tﬁ.:\@
ﬁﬁm@ ¥

N\
6\\ ﬁo documented EF

B HFEF (n=671)
B HF without known rEF (n=1,316)
B No known HF (n=15,173)

O\QQ

EF = ejection fraction; HF = heart failure; HFrEF = heart failure with reduced EF; rEF = reduced EF.
Kato ET et al. Online ahead of print. Circulation. 2019. Accessed March 18, 2019.



SGLT2 inhibitors prevent hHF in patients with and without pre-

existing HF 9o%°
e e | TS Tt
hHF Events per 1000 P-Y per 1000 P-Y HR (95% CI)
History of HF 60(3\? W U
EMPA-REG OUTCOME 78 40.7 52.4 N2 g@\'@- 0.75 (0.48, 1.19)
CANVAS program N/A 14.1 28.1 6\)\'6 et@—'ali 0.51 (0.33, 0.78)
DECLARE-TIMI 58 202 27.7 @799 60{\\‘ o 0.73 (0.55, 0.96)
FE model for history of HE (P=0.0002) G\V\O P o\ —— 0.68 (0.55, 0.83)
G\O@ \ Q(G
No history of HF 600 \\Z £
EMPA-REG OUTCOME 143 ce %(\Q\(\ 10.8 0 0.59 (0.43, 0.82)
CANVAS program N/@?\P‘ é\o\'\e4.3 5.7 o 0.79 (0.57, 1.09)
DECLARE-TIMI 58 66’%‘9 6\13( 4.0 5.6 S 0.73 (0.58, 0.92)
FE model for no réﬂ@ﬁ?ow@so.ooon —— 0.71 (0.60, 0.83)

=2.14, P=0.34, 1°=6.6

OV . : : .

.mQQ o A\ 0,25 0,75 1,25

O\ o : < >

Heterqgfelty betwsen studies: Test for subgroup differences P=0.76 Favors treatment  Favors placebo
0 HF: Q=1.73, P=0.42, 12=0.0

Cl, confidence interval; CVOT, cardiovascular outcomes trial; FE, fixed-effects; HF, heart failure; hHF, hospitalized heart failure; HR, hazard ratio; P-Y, patient-years; SGLT2i, sodium-glucose
co-transporter 2 inhibitor
Zelniker TA, et al. Lancet 2019;393:31-39 supplementary appendix



DECLARE-TIMI 58: Dapagliflozin reduced hHF/ CV death

to a greater extent in people with a history of HFrEF O\Og\’o\‘

e\
20
O

Not HFrEF-Placebog (@x— N t‘{lFrEF—Dapainflozin
7\ .

—— HFrEF-Placebo HFrEF-Dapagliflozin

\CAP\\Y
MR\ A\
‘6\6 5\6
\O
20 HHE HFIEF HR (95% Cl) d\\’é\\
~ 0.64 (0.43, 0.95) ~
S S HFrEF HR (95% CI)
2 15 &@1@ 0.55 (0.34, 0.90)
8 @G\ Q)Gge\ Pinteraction 0.046
CIC) IDinteraction 0.046 G\O ‘ §
e} S\
5 10 i\a\e S 10
£ Q) =
e oo, 2
5 -62,0.92) 5 Not HFrEFa
S 5 S 5 HR (95% CI)
£ £ 1.08 (0.89, 1.31)
0 S 0
0 O™ 1 < 2 3 4 0 1 2 3 4
O\@Q Years Years

hHF/CV, hospitalization for heart failure/cardiovascular; HFrEF, heart failure with reduced éjection fraction.
a, Not HFrEF is a combination of no HF and HF without known reduced EF.
Adapted from Kato ET et al. Circulation. 2019;139:2528-2536.



Outcomes by Heart Failure Category:
DECLARE HF Subgroup Analysis

Sl

Q\

K02 N
\6\\6\

P interaction

,\0\0@

\\@2 (0.45-0.86)

0.88 (0.76-1.02)

0.64 (0.43-0.95)
0.76 (0.62-0.92)

0.55 (0.34-0.90)
1.08 (0.89-1.31)

0.59 (0.40-0.88)
0.97 (0.86-1.10)

DECLARE HF

0.046

0.449

0.012

0.016

Subgroup Analysis:

DAPA PBO
n/N KM rate n/N KM rate,
(%) %  ARR (%)
hHF/CV Death Q\
HFrEF 59/318 179  95/353 271 9.2 —- 60 \
Not HErEF 358/8264 4.3  401/8225 48 05 &\@ A\ d
hHF 6\)\6 (S Cs
HFrEF 41/318 135  63/353  19.0 5.5 ﬂ-qe
Not HErEE 171/8264 21  223/8225 27 (tS e
CV death ®\$ a
HFrEF 25/318 47/353 0@4 5@(} —e—
Not HErEE 220/8264 202/8 D
All cause mortality
HFrEF 38/318 (17@ 68 \(\ 17 7 6.4 —a—
491/826 5@@% 0.1
Not HFrEF ?Qk \O(\G | T |
a2 e(% 0,1 DAPA Better 1,0 Placebo Better 10,0
o \o ) g
7)) \
o\ ef©
(GQ . e\l
) aQ O DECLARE HF
\\'\\‘ ?6( Subgroup Analysis:
S HF Classifications

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; EF = ejection fraction; HF = heart failure;
HFrEF = heart failure with reduced EF; hHF = hospitalization for heart failure; HR = hazard ratio; PBO = placebo.

Kato ET et al. Online ahead of print. Circulation. 2019. Accessed March 18, 2019.

Baseline Characteristics
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Hearts of i i i
Hearts of Untreated e Empagliflozin Increases Cardiac
Diabetics Energy Production m@@@betes

. | SO
Energy Deprived : Improved Cardiac . ‘3\0
Heart Function ' 6\0\
D \
N
EMPAGLIFLOZIN
G g
5§
* 3\6 \o
o\ (@
-100——?@9@@5\7, -100 . :
Glygos! etone id Glycolysis Glucose Ketone Fatty acid Glycolysis
. ‘Q&ﬁio i@@n xidation oxidation oxidation oxidation
S\
@)
6\99 A Cardiac Energy (ATP)
Cardiac Energy (ATP) A" éac. ‘ggrgyl AT
Production Relative ‘P“_’;- -...‘_'-,Ct"_'"- Re;_‘_'-""e-'__ Verma, S. et al.
to Normal Hearts : tﬂ--U"t"-eate‘-','._ Diabetic J Am Coll Cardiol Basic Trans Science
Hearts 2018;3(5):575-87.




4.

SGLT21 and cardiovascular benefit: conclusions ,&O\o@
0
0\9
()\

In general, the results from CVOTs with SGLT2 inhibitors show thak\»gé‘t?eg\@\éﬁ hlgher CVD
risk (i.e., those with established CVD or prior MI) obtain greate&@@e {iH¥'on MACE from

SGLT2 therapy than those at lower risk. 0\\35 6\6\\3\

(o) (2
The results of DECLARE-TIMI 58 suggest that tl&l@db%r@cﬁﬁnay be greater in patients with

established CVD, specifically in those W|th\&®:@ht&qﬁ8r MI. The lack of effect on MACE as

primary endpoint in DECLARE may e tgeﬂs’t% lower CV risk of this trial population.
o\ ®
By contrast, the benefit on h ntIy iIndependent of HF at baseline, or possibly
also the presence or a fcé ablished CVD. This was a consistent finding in all three
CVOTs (although Al%e a greater benefit was more apparent in patients with previous
HF). 6\0
e‘e
Patlg ?p‘{eﬁrEF iIn DECLARE show greater benefits for HF outcomes.
5\

O\QQ



ESC/EASD 2019 recommendations for the use of

anti-nyperglycemic agents in T2D patients with or at risk of HF

Recommendations

SGLT2 inhibitors (empagliflozin, canagliflozin, . \,a\‘\Q !
and dapagliflozin) are associated with a lower risk of HF hospitalization in patients with 8&@@@6\

are recommended. 0 (&\,&6\'\'a

. | o | . \>
Metformin should be considered for DM treatment in patients with HF, if ths\@# elsgsfa\ale and C
>30 ml/min/1.73m?2 . Oed (\\1@(
GLP1-RAq (lixisenatide, liraglutide, semaglutide, exenatide, @I% I@u% have a neutral effect A
on the risk of HF hospitalization, and may be considere\ﬁ@é rig@%ent in patients with HF.
S\

The DPP4 inhibitors sitagliptin and linaglip ti Esgfe a%\ al effect on the risk of HF hospitalization,
ﬁm@%@m
O

and may be considered for DM treatm ith HF.

Q&

Insulin may be considered in pa&ig S V{/‘ig(*’é\?/anced systolic HFrEF.

b [c
Thiazolidinediones (pio&%@%ew&osiglitazone) are associated with an increased risk of A
incident HF in patiegi®with ,Gand are not recommended for DM treatment in patients at risk oh

HF (or with pr\%\qﬁu A\

The &R@Q@mhlbltors saxaglip tin is associated with an increased risk of HF hospitalization, and is
not recommended for DM treatment in patients at risk of HF (or with previous HF).

DPP-4, dipeptidyl peptidase-4; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; SGLT2, sodium-glucose co-
transporter 2; T2D, Type 2 diabetes
Consentino F, et al. Eur Heart J 2019;00:1-69
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