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THE CARDIO-NEFRO-METABOLIC CONTLNQUUM
HF, CKD, and T2D Are Often Comorbtﬂ’

2 -3% IN ITALIA
>1.000.000 PAZIENTI
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4 \ 4 2017 Global
l l Prevalence?
~64M

24% of patients
with T2D
have HF as their
first complication?
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HF and : \\(O‘S\{b 7% IN ITALIA
vicious circle: (AN >4.000.000
one causes/worse 4 PAZIENTI

the other2 2.
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2019 Global
Prevalence®

~463M

3,8 % IN ITALIA
>3.300.000 PAZIENTI

CKD = chronic kidney disease; HF = heart f@ﬁ]ﬁe M = million; T2D = type 2 diabetes.

1. GBD 2017 Disease and Injury Incide
Nephrol Dial Transplant. 2019;34:1803-

58% of patients
with T2D

d Prevalence Collaborators. Lancet. 2018;392:1789-1858; 2. Ronco C et al. J Am Coll Cardiol. 2008;52:1527-1539; 3. Jager KJ et al.
05; 4.Birkeland Kl et al. Diabetes Obes Metab. 2020:22:1607-1618; 5. IDF Diabetes Atlas, 9" edition. www.diabetesatlas.org. Accessed

3 September 1, 2021; 6. Parving HH et al. Kidney Int. 2006;69:2057-2063.



CAPTURE: a multinational, cross-eg’ectlonal study of
cardiovascular disease prevaleﬁﬁe in adults with type 2
diabetes acrogrs@oﬂ countries
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Ofri Mosenzon, Abdullah Algu%ﬁh@ Jose Luis Arenas Leon, Fahri Bayram, Patrice Darmon,
Timothy M.E. Davis, Guﬂlern@éuzmde Kirsten T. Eriksen, Tianpei Hong, Margit S. Kaltoft,

Csaba Lengyel, Nicolai A. Rhee, G,gﬁs?;@b’bma T. Russo, Shinichiro Shirabe, Katerina Urbancova, Sergio Vencio,

s@n g@%alf of the CAPTURE study investigators

be &
&® Q @

Trial numbers: NCT03786406; NCT03811288 '\(‘Q
Mosenzon et al. Cardiovasc Diabetol 2021,20:154. :
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Weighted CVD prevalence in people with T2D across the 13 coul tries
SRS .
N \\@’ Prevalence estimate
Region Country (number of participants; estimated diabetes population size) ) &\(b gs\\"b n [95% ClI], %
: X O
Australasia Australia (824; 1,133,000) ) ——&— (’.}Q @50 332 40.1 [36.8; 43.4]
* N4
China (805; 114,394,800) —0-:— D Sf\\'(b 273 33.9[30.6; 37.3]
East Asia ’3‘ N
Japan (800; 7,234,200) JI_._\,.(b "b(o 298 37.3[34.2; 40.3]
i O’ (@
Czech Republic (400; 767,800) . — 2 > 91 22.8[18.8; 26.7]
0, AN
N
France (659; 3,276,400) N © 220 34.2 [30.7; 37.8]
Europe < é
Hungary (400; 706,800) 140 35.0 [30.3; 39.9]
2K
Italy (816; 3,402,300) S ot T 317 38.8[35.5; 42.3]
A4 4 1
Argentina (834; 1,757,500) & (\Q} [ —_— 347 41.5[38.4; 44.7]
Latin America Brazil (912; 12,465,800) {</Q é\ : — 400 43.9 [40.9; 46.8]
N\ (0.
v "4
Mexico (820; 12,030,100) (_9 \0Q ) ¢ 302 36.9 [34.1; 39.6]
£
7 0\ I
Israel (869; 415,800 3 | —_— 454 56.5[52.8; 60.2
Middle East KSA (883; 3,852,000) mb(b Q)@' : 158 18.0 [15.5; 20.5]
N2 ]
Turkey (801; 6,694,400) @ {\0 — 250 31.2 [28.0; 34.4]
O <
AP 1
Overall Overall (9,823; 168,130,9@? Q —_— 3,582 34.8 [32.7; 36.8]
O\ (]
’\.\\ u' 1) L] L] L] L] Il L] L] L] L] L] 1
Adapted from Figure 1 ()6 10 15 20 25 30 35 40 45 50 55 60 65

Cl, confidence interval; CVD, cardiovascular disease; KSA, King f Saudi i o o
Arabia; n, number of participants with CVD; T2D, type 2 digh¢ Prevalence estimate [95/) C|], %

Mosenzon et al. Cardiovasc Diabetol 2021,20:154.



CHD
Stable coronary artery disease

Overall weighted CVD
prevalence in people
with T2D by CVD subtype
and diagnosis

Myocardial infarction
Past revascularization procedure
Other ischemic heart disease 1,8
Carotid artery disease
Cerebrovascular disease
Ischemic stroke
Unspecified stroke 1,2

%O
Transient ischemic attack 0,8

Hemorrhagic stroke 0,3 ,g\
Cardiac arrhythmia
Atrial fibrillation - Q}ZO
Supraventricular tachycardia I 2@
Bradyarrhythmia (AV block) e (QCO 8
Bradyarrhythmia (S IQ‘ \O 4
Atrial r @ "‘ 2

Ventricular t? ar@
Ventric rllldj\on 0,0
& ,3 PAD 2,6
mptematic PAD 1,3
Q/Q é\ laudication 0,7
Limb ischemia 0,4
0? umatlc amputation 0,2
% \\ Heart failure 2,4
Qv \Q Symptomatic heart failure 1,8
6(0 \Q’ Asymptomatic heart failure 0,6
X0 @4 Hospitalization for heart failure 0,5
) Aortic disease |H0,4
@Q Qé Thromboembolic aortic disease 0,2

Aortic aneurysm | 0,1
2 rotic deeact
s\\\ ortic dissection 0,1

17,7

CVD subtype

M cHD”

Carotid artery disease”
Cerebrovascular disease”
Cardiac arrhythmia®

PAD"

Heart failure

Aortic disease

Adapted from Figure 2 6
“Categorized as ASCVD. "Included conduction abnormalities

ASCVD, atherosclerotic CVD; AV, atrioventricular; CHD, coronar) rt disease; Cl, confidence interval; CVD, 0
cardiovascular disease; PAD, peripheral artery disease; SN s hode dysfunction; T2D, type 2 diabetes

Mosenzon et al. Cardiovasc Diabetol 2021,20:154.
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Mosenzon et al. Cardiovasc Diabetol 2021,20:154.
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Mortality and Cardiovascular Disease in Type 1 and Type 2 Q7
Diabetes \\(b ‘\\(b’
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Coronary heart disease rates stratified by sex and

age in four cohorts by history of DM or CHD
N=1,586,061 active KPNC members, ages 30 to 90 years

0 men 0 women
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Rana JS et al.: J Gen Internal Med 31:387, 2016



vascular outcomes in patients with diabetes mellitus

cases Hazard Ratio (95% CI)
coronary heart disease 26,505 —0— ‘ 2.00 (1.83 - 2.19)
coronary death 11,556 — - 2.31 (2.05 - 2.60)
non-fatal myocardial inf. 14,741 —— 1.82 (1.64 - 2.03)
ischemic stroke 3,799 J 2.27 (1.95 - 2.65)
haemorrhagic stroke 1,183 | . 1.56 (1.19 - 2.05)
unclassified stroke 4,973 * 1.84 (1.59 - 2.13)
other vascular deaths 3,826 L 1.73 (1.51 - 1.98)
1 p) 4

Based on 530 083 participants. Adjusted for age, smoking status, body-mass index, systolic blood pressure and, where appropriate, stratified by sex and trial arm

The Emerging Risk Factors Collaboration: Lancet 375:2215, 2010 doi: 10.1016/50140-6736(10)60484-9.



Glycated Hemoglobin Measurement and

. . . . (o)
Prediction of Cardiovascular Disease Qpé‘

HbA;
(101 280 participants; 4267 cases)

Fasting glucose

\
(150617 participants; 13511 casesbko

N

2.20 2.204
2.00 2.004 (b 5
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(20.2) (31.1) (42.1) (53.0) (63.9) o . 4@ Fasting Glucose, mg/dL
HbA,, % o O
(mmol/mol) O\ 6()
Participants 3639 27126 42495 20189 5528 2303 Q. 6\ 8892 48006 65038 22094 4471 2116
Incident CVD 127 615 1382 1264 551 328 @ 696 4116 5417 2307 629 346
outcomes
<<\\/ @Q
Random glucose Q/ \ Postload glucose
(107 364 participants; 5855 cases) \: ‘\Q (64 234 participants; 7286 cases)
2.20+ O 9 2.20+
2.00+ Q‘ \Q 2.004
1.80 Q/Q q\(\ 1.80
1.60 Q QO 1.60-]
8 1.40 @ @O S 1.40
32 1.404 32 1.40+
2 Nt 3
=120 @_ 3 = 120
IR L.
1.00 X 1.00+ ; +
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0.80-+— & T | 0.80 - T T T r )
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fb&(b {\CJ andom Glucose, mg/dL Postload Glucose, mg/dL
Participants @l ﬁag 49701 12394 3955 2054 2987 20767 23819 11140 3743 1778
Incident CVD K 2Q 67 2736 914 310 226 196 1556 2888 1796 572 278
outcomes Q

JAMA. 2014;311(12):1225-1233. do0i:10.1001/jama.2014.1873
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In the presence of T2D, lower eGFR and higher albumlnmqla independently
predict higher CV mortality o\‘?’
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Cardiovascular mortality according to eGFR in Cardiova ?%& mortality according to ACR
participants with and without diabetes in paogi%@hts with and without diabetes
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15 30 45 60 752§(‘> k\ 105 120 2.5 5 10 30 300 1000
eGFR (mLImln Qjﬁ‘ ‘IQ??: m?) ACR (mg/g)
% B Diabetes M Non-diabetes
O

ACR = albumin:creatinine ratio; CV = o@%vascular; eGFR = estimated glomerular filtration rate; T2D = type 2 diabetes.
Fox C et al. Lancet. 2012;380:1662-1674.
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The prevalence of CKD in patients with T2Do¢"ema|ns high

Age-adjusted prevalence of CKD in T2D: NHANES 8&)}&2012

\@ "o Overall CKD prevalence
o ©
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Stage 1 \(‘} Q&ge 2 Stage 3a Stage 3b Stage 4 Stage 5
eGFRe 290 and Q’% RRe 60-89and oGrro45-50  eGFRI30-44  oGFRe15-20  SCFRE<150r
UACR 230 mg@Q UACR 230 mg/g Dialysis
\
O@\ = 2007—2008 = 2009-2010 m2011-2012

aeGFR units are mL/min/1.73 m2,
CKD = chronic kidney disease; eGFR @tlmated glomerular filtration rate; UACR = urinary albumin-to-creatinine ratio; T2D = type 2 diabetes.
Wu B et al. Article and supplementary tables. BMJ Open Diabetes Res Care. 2016. https://dx.doi.org/10.1136/bmjdrc-2015-000154. Accessed February 22, 2019.



PREVENTION OF ATHEROTROMBOTIC EVENTS IN PATIENTS WITH DIABETES
MELLITUS
Patti et al. Nat Rev Cardiol 2018
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Risk-Factor Control

excess acute MI in diabetes

B Excess Acute Myocardial Infarction in Relation to Range of

Hazard Ratio (95% Cl)

No risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

1 Risk factor
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

2 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

3 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

4 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

5 Risk factors
>80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

2
2

0.72 (0.49-1.07)
0.80 (0.69-0.93)
0.93 (0.73-1.18)
0.91 (0.62-1.35)

.05 (0.93-1.19)
.05 (0.97—1.14)
.14 (1.04-1.25)
46 (1.26—1.69)

3.32 (3.02—3.66)
4.56 (4.01-5.18)

(1.23-8.28)
(3.37-6.29)
(3.78-6.21)

(5.02-11.77)

risk factors:

LDL cholesterol

Systolic blood pressure
Smoking

Physical activity
Estimated GFR

Duration of diabetes
Income

Diastolic blood pressure
Marital status

Education

Blood-pressure medication
Albuminuria

Immigrant

Lipid-lowering medication

I
0.000

1. HbA1lc
2. LDL

3. ACR

4. smoking
5. BP

Patients without Coexisting
Conditions at Baseline

T T T
0.005 0.010 0.015

1 R2
0.020

Increasing Importance

oo
-




ENDOTHELIAL FUNCTION IN DIABETIC AND NON DIABETIC PATIENTS

WITH AND WITHOUT CAD
Gargiulo et al. Int J Cardiol 2011

P<0.001
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Effects of type 2 diabetes mellitus on coronary microvascular
function and myocardial perfusion in patients without‘obstructive

coronary artery disease
Marciano et al. Eur J Nucl Med & Mol Imaging 2012

Endothelial-dependent Endotheiial-independent
Flow reserve i-low reserve

p=0.043

Non-diabetic DM Non-diabetic
patients patients patients




Prevalenza dei disturbi del metabolismo-glucidico nei
pazienti sottoposti a rivascolarizzaziene coronarica

O . “'
Acute evaluation N i
ilg\a‘ﬁg@valuatlon
x

new
diabetes
diagnosis

Impaired
glucose
tolerance

Bartnik et al. EHJ 2004



DOMANDA

Lo screening di ischemia silente nel paziente
diabetico senza precedenti eventi e sempre
raccomandato

» VERO

* FALSO



IMPACT OF SCREENING FOR ASYMPTOMATIC ISCHEMIA
IN DIABETIC PATIENTS WITHOUT KNOWN CAD
The DIAD Trial. JAMA. 2009;301:1547

All participants \a ru@nq group
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ESC recommendations for CV risk assessment
in asymptomatic patients with diabetes

Recommendations 0 Class® Level®

Routine assessment of microalbuminuria is indicated to identify patients at risk of devel%&nal dysfuncUon
high risk of future CVD.”* %o &°

A resting ECG is indicated in patients with DM diagnosed with hypertension or gﬁsPected @Y% resting ECG

Assessment of carotid and/or femoral plaque burden with arterial ultrasono@aféq? should be congidared
\2 & blaque @ US

modifier in asymptomatic patients with DM. 6062

CAC score with CT may be considered as a risk modifier in the CV N%z Sessment of asymptomatic guaies
CAC score

DM at moderate risk.© ©

CTCA or functional imaging (radionuclide myocardial perfuchig S
« CTCA or functlonal |mag|ng
exercise or pharmacological stress echocardiography) r}g/&y g}%onmdered in aSymptomatiC patients wi

screening of CAD, /4864656770 0}
ABI may be considered as a risk modifier in CV e@ga.sgessment

Detection of atherosclerotic plaque of carot@or@emoral arteries by CT, or magnetic resga I- STaattelate (-:-_I_ NMR
sidered as a risk modifier in patients W|th&®?’k& moderate or high risk CV.© G p aque @ /

Carotid ultrasound intima—media thé&%Q& screening for CV risk assessment is not recommended.®>”> SNIORLEE
Routine assessment of cwculatmgﬁ%markers is not recommended for CV risk stratification.”” [INIONs]le]EIa =S

Risk scores developed for t@%%neral population are not recommendeINIOR ' ETee] g {elgisle]gBle[ =1l a0
Eur Heart J 41:255, 2020 doi: 10.1093/eurheartj/ehz486




Left ventricular dysfunction is an early compllcatwn in T2D

’0\

68% of patients with T2D had evidence of LV Two distinct ph g?types of diabetes-related
dysfunction' 5 years (median) after T2D card|omyop§t'f'|@¢{\.X|st2
N4

diagnosis
Diastolic LVD iFz HFrEF?
=61 (sarliest)

Normal LV
funcit1|;2 %_ ardiomyocyte = Cardiomyocyte apoptosis
n= \\ ?pertrophy = Cardiomyocyte necrosis
] <<f< 18 %ardlomyocyte fibrosis » Decreased cardiomyocyte
SXStO"C LVD Qé\qf- = Increased cardiomyocyte shortening
n=106 ((/Qg’. L stiffness
AN
Sy
Systolic and %C}\\@@\ This suggests the earliest defect in the diabetic
diastolic |-_\;2 b@QtQ’\(b heart is that of diastolic dysfunction not
52 ¥ atherothrombosis?

Patients had no evidence of Q}Qﬁg&lble ischemia

by stress testing at basell
\3
O@
HFpEF = heart failure with preserved ejet:&@ fraction; HFrEF = heart failure with reduced ejection fraction; LV = left ventricular; LVD = LV dysfunction; T2D = type 2
diabetes.
1. Faden G et al. Diabetes Res Clin Res. 2013;101:309-316; 2. Seferovi¢ PM et al. Eur Heart J. 2015;36:1718-1727 ..



Outcomes in Patients with '[ype 2
Diabetes and 5 in- rang@“lgiE

o \\">
D
&%‘m 95% CI
All cause mortality @"’@1,06 1,00-1,12
Acute MI @‘\.VQ@& 0,84 0,75-0,93
2N
Stroke L 0,95 0,84-1,07
Heart failure & o 1,45 1,34-1,57
&
<2?~\‘2>A

x>
ey K\c»@ RISK FACTORS

@ZBQAC BP, LDL, SMOKING, ALBUMINURIA
2

Oo‘)
Rawshani A. eté\ JM 2018; 379:663-644



Pathophysiologic Abnormalities in Diabetes and Heart Failure
Dei Cas A, et al. JACC Heart Failure 2015

Impaired insulin signalling

wvasoconstrictors
I PPAR-cs . 1’”‘::::“. e

4 Angiogenesis T FFA and TG L O~ :&\ -Tc.yb"m? and Myocardial

(T FEA uptake) Shift in substrate O Ab@[hu‘.!hon Hypertrophy
metabolism "

Disturbed Ca2* 1 CoPagp~a
handling depositic f Fibrosis

I‘,
I Ceramide +

1 Glycolitic irmermedlates_ Impaired

° energetic

T p-oxidation

Mitochondrial
uncoupling

LIPOTOXICITY

Microcirculation Impaired contraction O Endothelial
dysfunction and relaxation Dysfunction _

rr—

\J f—&@;ﬁ)to sis

0 Y% - g : ;
b ' Diabetic Cardiomyopathy

Multiple pathophysiologic mechanisms are activate«i and modulated by the presence of diabetes mellitus, resulting in abnormalities in the myocardial substrate unique to
patients with diabetes mellitus and heart fajlure:{Adapted with permission from Falcao-Pires |, Leite-Moreira AF. Heart Fail Rev 2012;17:325-44. AGE = advanced
glycation end product; FFA = free fatty acid; GLUT = glucose transporter facilitators; PDH = pyruvate dehydrogenase; PKC = protein kinase C; PPAR = peroxisome
proliferator-activated receptor; RAAS = renin-angiotensin-aldosterone system; REDOX = oxidation and reduction; ROS = reactive oxygen species; TG = triglyceride;

VGEF = vascular endothelial growt! factor.



DM-related pathophysiological mechanisms in DMCMP with restrictive/HFpEF phenotype
S
Clinical DMCMP with Restrictive/HFPEF <Bf'if\\gmotype

N
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Lipotoxicity

Seferovic, Eur Heart J. 2015;36(27)



DM-related pathophysiological mechanisms in DMCPM with dilated/HFrEF phenotype

Seferovic, Eur Heart J. 2015;36(27)



Relative impact of DM-related pathophysiological mechanisms

4

\Y)
Table | Relative importance of DM-related Q\"}

pathophysiological mechanisms for development gjb
diabetes mellitus-related cardiomyopathy with \\ \{b
restrictive/ heart failure with preserved left v@%%@kular
ejection fraction or dilated/ heart failure %cft\'l,@duced
ejection fraction phenotypes b\

DMCMPw.:@b 42 DMCMP with
restrlctl\eiﬁFFEF dilated/HFREF

phenogﬁeb\ phenotype

Hyperglycaemia %L +Q
Lipotoxicity Q~O+\%i
AGEs deposition Q((, @)\(P SN
Microvascular rar e\lﬁ’ztlc@ 4+ 44
Autmmmunnp) @\O
Insulin resk?mnc@ﬁ T

Hyp@msqﬁlaemla

S ’\0
D@Q dl@&tes mellitus; DMCMP, diabetic cardiomyopathy; HFPEF, heart failure with
@r esefved ejection fraction; HFREF, heart failure with reduced ejection fraction;

AGEs, advanced glycation end-products.

Seferovic, Eur Heart J. 2015;36(27)



DOMANDA

LO SCOMPENSO CARDIACO DEL PAZIENTEDIABETICO E SEMPRE
DOVUTO A SOTTOSTANTE CARDIQPATIA ISCHEMICA O
IPERTENSIONE

**VERO
* FALSO



&
CKD and HF are interconnected: CKD is associated with (J;ﬁcreased risk of
HF and conversely HF is associated with risk of eGFR d@cllne

fo
NS
RG
Incidences of HF are higher in those with CKD than those without' \fob\q}\(b HF is associated with rapid
é}é\(b@@\ decline in eGFR22
HFrEF HFpEF P @
6 - 6 - &’O‘S\@ 25 -
3 — CKD HFrEF e — CKD HFpEF @ ,b%\ o 22,0
(T8
& — No CKD HFrEF S — No CKD HFpEF ®6° ® 20 -
= © [ -
g X 4 2 a8
e = £ 15 -
2= g 5
w5 = o 8
5 = §° 10 - 8,6
E 7 E
&) 8 o 5
0 T T T T T T 1 h .\ 0
o 2 4 6 8 10 12 %O\\g@ 4 6 8 10 12 HF No HF
Time (years) Q?‘ N Time (years)
\}:b‘ J‘Q)
\fb Q

HF is associated with the risk

CKD is assomgﬁe ‘%Mth incident HF of kidney function decline

4’0

aRapid rate of eGFR decline was defined as g@)es steeper than -5 mL/min/1.73 m2/year.

CKD = chronic kidney disease; eGFR = es@ﬂated glomerular filtration rate; HF = heart failure; HFpEF = heart failure with preserved ejection fraction;
HFrEF = heart failure with reduced eJe(@\ fraction.

28 1. Nayor M et al. Eur J Heart Fail. 2017;19:615-623; 2. George LK et al. Circ Heart Fail. 2017;10:€003825.



&
The Burden of Non-Atherosclerotic Disease, Including Hgért Failure,

Predominates as CKD Progresses o\’b
o"} S
Change in Non-ASCVD Risk, Continues to Increase Prev&% Of HF In Patients at Different
During CKD Progression’ é}é\@ Stages of CKD?
(ONIRN7,
507 9N
NN m Systolic +/— diastolic
T o : .
D 0 M Diastolic only
« LVH 40 @ Unspecified
+ Arrhythmias 9 O N m Al HF
« Sudden cardiac death &?Q) o
- Arterial calcification §~= ) -
+ Valve calcification \\/ &
« Hemorrhagic strokg{o Q6
« Others 2 =
Q_ o 20
- CAD Qq&é\ o
. Ischeg@rst 10 —
« PARYY ¢ S
Time’ > ?9 \\Q’
< 0-
Without Stages Stage 3 Stages
CKD 1-2 4-5
CKD status

ASCVD = atherosclerotic cardlovasculqﬂsease CAD = coronary artery disease; CKD = chronic kidney disease; HF = heart failure; LVH = left ventricular
hypertrophy; PAD = peripheral artery@sease

29 1. Wanner C et al. Lancet. 2016;388:276-284; 2. USRDS 2018 ADR: Chapter 4. https://usrds.org/2018/view/v1_04.aspx. Accessed March 2020.
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THE CONTINUUM OF ISCHEMIG®
CARDIOVASCULAR DISEASE®

Foam Fatty

Cells Strea

Intermediate

<
. A .
Growth mainly g:M‘Q;&accumulatlon
QY&

O
S

Complicated
Lesion/Rupture

Thrombosis

From: first decade

:%v ~kﬂ’|\rd decade
fo.N

fourth decade

seconds
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R4S
C%ORS TO ESTABLISHED CV DISEASE TO SECONDARY

PREVENTION

Adapted from Stary HC et al. Circulation 1995



Effects of GLP1 receptor agonists on CV events in patients with type 2
diabetes mellitus with or without established CV diseas#2: a meta-

analysis of randomized controlled trials
Marsico & Paolillo, Perrone Filardi. Eur Heart Jovrirnal 2020

Interaction analysis for the three-point MAC%Z ,.etween pts with
established CV disease and CV r_|s,_<_factors only

GLP-1 receptor @6 ke’
Subgroup agonist Placebo Hazard Ratio HR O 95%&-%I HR CRF/HR CVD 95%~-Cl Weight

CVD without prior MI/Stroke  322/1865 (17%)  372/1827 (20%) §5 o"% 0.99]
CRF 128/1265 (10%)  123/1300 (9%) Q‘ %84 1.39]

LEADER (i) <<\ @g . [0.95;1.70] 25.9%

CVD with prior MI/Stroke 158/1538 (10%) 199/1545 (13%) Q 0.76 [0.62; 0.94]
CRF 128/1265 (10%)  123/1300 (9%) "o\ 1.08 [0.84;1.39]
LEADER (i) . [1.03;1.96] 24.8%
CVD 97/1262 (8%) A 0.78 [0.60; 1.01]
CRF 11/386 (3%) 0.48 [0.23; 1.00]
SUSTAIN : [0.28;1.34] 4.1%

CVD 280/1560 (18%) 315/15 %) 87 [0.74;1.02]
CRF 277/3093 (9%) 317/ 10@ 87 [0.74;1.02]

REWIND X~ ‘b . [0.80; 1.25] 89.3%

CVvD 722/5394 (13% @86/{@8 (15%) .90 [0.82;0.99]

CRF 117/1962\@, @2008 6%) .99 [0.77;1.27]

EXSCEL 0 . [0.84;1.44] 29.0%
O

CVD 50@%) 66/1345 (5%) 83 [0.58; 1.19]
CRF Q S9u5d 2o%) B/247 (3%) 51 [0.15: 1.73]
PIONEER 0.61 [017:2.16] 1.6%

Random effects model\\
(I) Heterogeneity: I =9% 0 0034, p =0.35 (1) 1.06 [0.85; 1.34] p=0.495

(1) Heterogeneity: / ;& 1°=0.0174, p =0.20 (I 1.08 [0.79; 1.46], p=0.550
Q\
0.2 0.5 1 2 5




Effects of SGLT2i on first hospltah‘iatlon
for heart failure ,y\\fo‘

Time to first HHF — subgroup analysis I@Y@%CVD

\\’0 5\
Treatment Placebo 6°

HHF & & .
Rate/1000 Rate/1000 X ES Hazard ratio

patient-years pahent-yea@ 9 (95% Cl)

s ‘bu
ASCVD EMPA-REG OUTCOME 9.4 14,80 &Q ° 0.65 (0.50-0.85)
CANVAS Program 7.3 §@ \Q ® 0.68 (0.51-0.90)
DECLARE-TIMI 58 1.1 4.1, ® 0.78 (0.63-0.97)
CREDENCE 206 Q/Qg‘\ C ® 0.61 (0.44-0.85)
VERTIS CV 7.3 Q ’\\0.50.5 ® 0.70 (0.54-0.90)
Pooled estimate \f</ Q,O < 0.70 (0.62-0.78)
(Q statistic P = 0.74; |2 = 0.0%) (}0?* é\o°
N
No ASCVD CANVAS Program ‘{@ ’b\\e 42 _ ° . 0.64 (0.35-1.15)
DECLARE-TIMI 58 ,OQ 3@,\ 46 ° 0.64 (0.46-0.88)
CREDENCE @6 ROk 175 o 0.61 (0.39-0.96)
Pooled estimate (> . e 0.63 (0.50-0.80)
(Q statistic P = 0.99; b?%’&" %)
. A@Q 0.25 0.5 1.0 2.0
é\\\" B —
O Favors Treatment Favors Placebo
R

P interaction = 0.26
McGuire DK, et al. JAMA Cardiol 2020. doi:19.1001/jamacardio.2020.511. ASCVD, atherosclerotic cardiovascular disease.



Proportion of participants (%)

Use of GLAs with demonstrated CV benefbif\&

N

) N
- GLP-1RA - SGLT2i GLP-1 RA and/or SGLT2i” .\Q}@

25 4
20 4
15 o

10

Overall

Non-CWD

Adapted from Figure 3b

Data are % and were not weighted. Data are presented for the CA
canagliflozin, dapagliflozin and empagliflozin

CV, cardiovascular; CVD, cardiovascular disease; GLAs, gll@&weﬂng agents; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2i sodium-glucose co-transporter-2 inhibitor
Mosenzon et al. Cardiovasc Diabetol 2021;20:154.

E study sample overall and stratified by CVD status. GLAs with demonstrated CV benefit were defined per 2020 American Diabetes Association guidelines as GLP-1 RAs: dulaglutide, liraglutide and semaglutide; and SGLT2is:
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		Overall		Overall		Overall

		CVD		CVD		CVD

		Non-CVD		Non-CVD		Non-CVD



Proportion of participants (%)

GLP-1 RA

SGLT-2i

GLP-1 RA and/or SGLT-2i

8.6

15

21.9

8.3

15.1

21.5

8.7

14.9

22.2
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				GLP-1 RA		SGLT-2i		GLP-1 RA and/or SGLT-2i

		Overall		8.6		15.0		21.9

		CVD		8.3		15.1		21.5

		Non-CVD		8.7		14.9		22.2






stantardized incidence rate
(per 10,000 person year)

cardiovascular death in type 2 diabetes
risk reduction during last 15 years
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Rawshani A et al.: NEJM 376:1407, 2017
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CARDIOVASCULAR CONSEQUENCES OF TYPE 2 DIABETES MELLITUS

ISCHEMIC EVENTS
(MACE)

——— HEART FAILURE

« CV death  CV death (due to HF)
« Stroke « HF HOSPITALIZATION
- Mi
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Original Investigation S
Q.
Association of Cardiometabolic Multlmorblg@thh Mortality
2 O
The Emerging Risk Factors Collaboration {'}Q (@b
>
&
Figure 3. Modeling of Years of Life Lost by Disease Status of Participants at Baseline Compare\?@lh T@s'é Free of Diabetes, Stroke, and Myocardial
Infarction (MI) o.b AKQ’
@0 {\AW Women
Qv &
Q‘ i>\ O Diabetes
@_ é ;tlroke
E % ® Diabetes and MI
@ © A—p A Diabetes and stroke
= = 154 ¥ Stroke and MI
% % W Diabetes, stroke, and Ml
g g |
0d

40 45 50 55 60 65 70 75 80 85 90 95
Age,y

The estimates of cumulative su@al fr 0 years of age onward among the 8 age at risk and sex) for all-cause mortality associated with baseline disease

baseline disease groups w{eb Ic & y applying hazard ratios (specific to status to US cause-specific death rates at the age of 40 years or older.
Q\@ Q@
R4
BN\
SN
QO
4

JAMA. 2015;314(1):52-60



Alc Predicts CV Risk

prospective study of 229 Finnish type 2 diabetic patients
without previous vascular disease

25 CHD Mortality 257 All CHD Events
20 - 207
15 - N 15

|
)
I

107

Ul
I

5 -

Incidence (%)
Over 3.5 Years

&P &
O - 30 -
Alc Tertile: Low Middle High 0 Low Middle High
<6.0 6.0-7.9 >7.9 <6.0 6.0-7.9 >7.9

Alc = glycosylated hemoglobin; CHD = coronary heart disease. *P<0.01 vs lowest tertile; "P<0.05 vs lowest tertile.

Kuusisto J et al. Diabetes 43:960, 1994



Outcomes in Patients with '[ype 2
Diabetes and 5 in- rang@“lgiE

o \\">
D
&%‘m 95% CI
All cause mortality @"’@1,06 1,00-1,12
Acute MI @‘\.VQ@& 0,84 0,75-0,93
2N
Stroke L 0,95 0,84-1,07
Heart failure & o 1,45 1,34-1,57
&
<2?~\‘2>A

x>
ey K\c»@ RISK FACTORS

@ZBQAC BP, LDL, SMOKING, ALBUMINURIA
2

Oo‘)
Rawshani A. eté\ JM 2018; 379:663-644
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These data demonstrate the potential of SGLT2 |nh|b|tor savith regards to HF
prevention and treatment 0\’2’

Prevention

- Death
Multiple CV risk factors: Increasing Risk Of:
x Smoker hHF >
= Overweight CKD 6\{} >
5 Hypertension &
® Dyslipidemia
T
-
-
o
2
5
[+1]
E
o
=
fr > Years
_ . |
Type 2 Diabetes ) BN Cardiorenal event Repeated
diagnosed @O\\Q} cardiorenal event
X
Disease@{amression, risk of complications and outcomes
(0.8 -

N7
RS
Lifestyle modification (Diet, exercise, zmoking cessation)

Medications targeting specific conditions, complications and outcomes
0\ N\

CKD, chronic kidney disease; HF, heartYailure; hHF, hospitalisation for heart failure; MI, myocardial infarction; SGLT2, sodium—glucose co-transparter 2; T2D, Type 2 diabetes;

adapted from Giorgino F. et al . Diabetes Obes Metab 2020



S
&
] ] u ] ] ] ] u . Q
Declining renal function is associated with incident ng'\o\’b
RS
Incidence rates of HF are higher in those with Incidence R@\e@bf HF are higher in those with
CKD compared to those without microal ij%ria compared to those without
C)CJ X0}
8% 1 8% 1 gy x®
g I N R S
— CKD HFrEF N ;\E} Microalbuminuria HFrEF

% — CKD HFpEF % 6&‘(0&’0— Microalbuminuria HFpEF

° 6% A No CKD HFrEF "56066&@?{ No microalbuminuria HFrEF

§ No CKD HFpEF Q_@g 6\%0 No microalbuminuria HFpEF

@ v

S A\ @2

2 4% SN E- TR

(] ()

2 >

© ©

S 2% S 2% -

S S

= =}

o o

0% 0% T T T T T |
0 2 4 6 8 10 12
Years

R
CKD = chronic kidney disease; HF = h@}failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction.
41 Nayor M et al. Eur J Heart Fail. 2017;19:615-623.



Diabetes Mellitus &

O
&
: Excess Free Fatty Acids
Hyperglycemia Irgulin Resistance

Oxidative Stress
Protein Kinase C Activation
Receptor for Advanced Glycation
End Product (RAGE) Activation

ENDOTHELIUM

d Nitric Oxide

J Nitric Oxide ! Nitric Oxide
T Endothelin-1 T Activation of NF-kB I ——
T Angiotensin Il T Angiotensin i \L Inhibitor-1
T Activation of
Activator Protein-1

T Tissue Factor

3 Prostacyclin

\/

. Inflammation
Vasoconstriction > i
Hypertension \\Q} Atherogenesis Thrombosis .

Q?” > Release of Chemokines Hypercoagulation
Vascular Smooth N - Platelet Activation
Muscle Cell Growth 14 Release of Cytokines rer )
> @46 Expression of Cellular Decreased Fibrinolysis
o O Adhesion Molecules
Q
Q& Q% * .
@ Atherogenesis
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Prognostic Value of Adenosine SPECT in Diabetic

and Non-Diabetic Women and Men
Berman et al., JACC 2003 (modified)

L] Men . Women

—~ 10— Non Diabetics - 10 Diabetics
X "]
N’ ) =4 8.5
=2 22
= 8 2 8 —
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> >
] ]
© ©
= =
< 4 — < 4 —! 4.1
- 2.3 - 33 34
bt ¥\ bt .
£ N S
= 2 1.6 1.6 = 2 L5 16
;:.2 0.8 0.8 ;:.2 0.8
-8 | - |
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Prevalence of abnormal SPECT in asymptomati¢ diabetic
patients without evidence of coronary artery disease

o QO
all stress tesls Myocardial p&r‘iu%'ﬁ:\'l@}fec:l!i (m=83)
(OMIRN7
(n=522) 22

R T—— N ki S

a) Proportion of bB) Reversibility of pz@%ir{ﬁ) g) Percantages of left vaniricle
abnormal studies {7 defecls @0 K\AQ invalved in partusbon

S

tarkal) defects

i1}

IE

a

[===1N—— . ,;__:_-._-.._ — 1IN

Ischemia lschemia Scar Small Moderaie Large
+ HERT [«5%) [5=10%) {=10%:)

Wackers et al. Diabetes Care 2004



CHANGES AFTER 3-YEARS FOLLOW-UP OF MYOCARDIAL CHEMIA IN
ASYMPTOMATIC DIABETICS SCREENED BY MPI

Wackers et al. for the D/A4D Investigators. Diabetes Care 2007;30:2892

Mol 0o
56 (79%) E’ﬁi“',é@
S @

New ischemia
28 (10%)




123)MIBG BEFORE AND AFTER BETA
BLOCKER THERAPY IN HFO@

,bo’b X

\ \\V

Baseline after 6 mgn\tgl‘s beta blocker

/'O/- \'V/O

e
ANT PRECOCE_EM_copyd’
09:12:21.0

Late H .rt IMediastinum ratio, studio della massima captazione
cardiaca: 1.22 > 1.74




Cardiovascular and Metabolic Risk NS
O RIGINAL A RTICLE

O

%)
&
Impact of Diabetes Mellitus on Cardiac

Sympathetic Innervation in Pgfients
With Heart Failure P

o

A '*°T meta-iodobenzylguanidine (123IMIBGQ5 wligraphic study

75 patient
with moderate to severe systolic HF (mean LVEF 31X7%)

/ N\

37 patient 38 patient
with systoiic HF and DM with systolic HF and no DM

+ 14 DM patient
with normal left ventricular function

Paolillo et al. Diabetes Care 2013



1123 MIBG in the two groups of
diabetic and non diabetic subjects

I'* MIBG parameter Subject with DM’ Subject without RN
Early H/M * ratio 1704022 1.65+0.21 1754021 . & oy
Late H/M * ratio 1.5240.24 1.46+0.22 1.5810.26900 \\‘Z}@
Washout rate 35.66+22.07 37.83+£22.3

LATE HIM

£
I
.
-
14
<L
w

subjects without DM subjects with DM

subjects witho RN

Paolillo et al. Diabetes Care 2013
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Efficacy of cholesterol-lowering therapy in 18 686 penplgx
with diabetes in 14 randomised trials of statins: N N

a meta-analysis

Cholesterol Treatment Trialists” {CTT) Collaborators*

Summary x4

Background Although statin therapy reduces the risk of occlusive vascular E\Eﬂt&) @mth diabetes mellitus,
there is uncertainty about the effects on particular outcomes and whether such gffects @%end on the type of diabetes,
lipid profile, or other factors. We undertook a prospective meta-analysis to h@ reglé these uncertainties.

Methods We analysed data from 18686 individuals with diabetes | J@'anl&pe 1 and 17220 with type 2) in the
context of a further 71370 without diabetes in 14 randomised tnals*&f apy. Weighted estimates were obtained
of effects on clinical outcomes per 1.0 mmol/L reduction in LDK@ DlEK&

Findings During a mean follow-up of 4.3 years, there wer @31’ vascular events in people with diabetes. There
was a 9% proportional reduction in all-cause mortality §¢rm reduction in LDL cholesterol in participants with
diabetes (rate ratio [RR] 0-91, 99% CI 0-82-1.01; %d‘l was similar to the 13% reduction in those without
diabetes (0-87, 0.-82-0.92; p<0.0001). This ﬁrl re@d a significant reduction in vascular mortality (0-87,
0.76-1-00; p=0.008) and no effect on non- \r r Qahh (0-97, 0-82-1.16; p=0.7) in participants with diabetes.
There was a significant 21% proportion m:unr vascular events per mmol/L reduction in LDL cholesterol
in people with diabetes (0-79, 0.72- U@ 01), which was similar to the effect observed in those without
diabetes (0-79, 0.76-0-82; p<0.000 tic participants there were reductions in myocardial infarction or
coronary death (0-78, 0-69-0. 87; lH:l cumn;ln- revascularisation (0. 75, 0 64-0 - 88; p<0-0001), and stroke (0-79,
0-67-0.93; p=0-0002). Amon ?ﬂe N diabetes the proportional effects of statin therapy were similar irrespective
of whether there was a prior l1 ascul.u' disease and irrespective of other baseline characteristics. After 5 years,
42 (95% CI 30-55) fewer le @l diabetes had major vascular events per 1000 allocated statin therapy.

\3

N
Interpretation ‘it.lmbﬁemejs\muld be considered for all diabetic individuals who are at sufficdently high risk of
vascular events. Q




Major vasculas event Eveerits (%)
and prior diabetes Treatment Contrl

Major coronary event

? rticnal effects on major vascular events per mmolfL reduwction in LDL cholesterol in
&5 presentin h or without diabetes




Consensus Statement \OQ\

Universal Definition and Classification of Heart&\allure
A Report of the Heart Failure Society of America, Heart Fﬂllure@‘ﬁqncmtmn of the
European Society of Cardiology, Japanese Heart Failure S@é}ety and Writing
Committee of the Universal Definition of I—Iegbﬁf\ﬁgﬁlure

Endorsed by Canadian Heart Failure Society, Heart Failure Associ }}rg @‘%zaﬁa the Cardiac Society
af Australia and New Lealand, and the Chinese Hear\g-y‘% e Association
O
%0 NG
s\(b

AT-RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current or
prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease,

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins, family
history of
cardiomyopathy

Figur@§ Stages in the development and progression of HF. CVD, cardiovascular disease; DM, diabetes mellitus; HTN, hypertension;

Q Q (b ventricular systolic function,

PRE-HEART HEAR
FAILURE E Crb

(STAGE B)

@ \
Q aueﬁps with current or
Q‘ S\rmptoms and/ or
v q@lgns of HF caused by
“)

evidence of one of gg, Qk
following
gO Q,
Structural H E155

2. @ naf ‘Q R
en JQIL £, W, kion abnormality
@r aln",.' xlcardial -

albn ity, valvular

Patients without
current or prior
symptoms or signs of

heart failure but <<\\/
N

structural and/or
functional cardiac

disease

%ﬂﬂ cardiac function:
\ reduced LV or RY

pressures or abnormal L.
diastalic dysfunction Remission

with GDMT and risk factor modification

Elevated natriuretic peptide
levels or elevated cardiac
troponin levels in the setting
of exposure to cardiotoxing

Heart Persistent Heart
evidence of increased filling Failure in Failure

ADVANCED
HEART FAILURE
(STAGE D)

Severe symptoms and/
or signs of HF at rest,
recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

requiring advanced
therapies such as
consideration for
transplant, mechanical
circulatory support, or
palliative care
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DECLARE evaluated CV and renal outcome in a large popula@,d%n of T2D patients
with atherosclerotic CV disease and multiple cardlovascut;ﬁ risk factors-3

17,160 patients

Multlple (22) risk factors
= >55-year-old males and
>60-year-old females plus
at least one of the following:
dyslipidemia, hypertension, or
current smoking

. N\
O @% Primary endpoints

= Composite of CV death or
hospitalization for heart failure

Dapaglifloz.in

= Composite of CV death, MI,
(10 mg per cay)

stroke (MACE)

Secondary renal endpoint

240 years old with established
atherosclerotic CV disease: Q
= ischemic heart disease, QQ/
» peripheral artery disease, or
= cerebrovascular disease

Double-blind
End points

Confirmed sustained
240% decrease in eGFR to eGFR

<60 mL/min/1.73 m2 and/or ESRD
o and/or renal or CV death

Median Follow-up: 4.2 years

« The mean eGFR? was 85. Zﬁ(ﬁamm 73 m2, including 7% of patients with eGFR <60 mL/min/1.73 m?

R,
¢ %

aeGFR calcolato con MDRD formula. Oq,

ASCVD = malattia CV aterosclerotica; C @Qardlovasculare eGFR = velocita di filtrazione glomerulare stimata; ESRD = malattia renale terminale; MACE = maggiori eventi
avversi cardiovascolari (morte CV, mfa@ iocardico non fatale, stroke ischemico non fatale); MI = infarto miocardico; T2D = diabete tipo 2.

52 1.Razl et al. Diabetes Obes Metab. 2018;20:1102-1110; 2. Wiviott SD et al. Am Heart J. 2018;200:83-89; 3. Wiviott SD et al. N Engl J Med. 2019;380:347-357.



53

>
In DECLARE, Dapagliflozin Significantly Reduced hHF/CV D€ath in T2D Patients

With Broad CV Risk and in the Subgroup of Patients WitﬁFrEF

10% of patients in DECLARE had prior HF, 3.9% had HFrEF

i : N :
Primary endpoint- Supgrgdp analysis-
hHF/CV death’- BHEILV death by history of HFrEF?
& P
6 7| HR 95% CI p-value Placebo (496 Events) &@FVEF: HR 0.62 (0.45, 0.86)
> ¢ :
0.83 (0.73,0.95)  0.005 6& o0 Ao e HROESO6 LI e Pracebo HFrEF

__ 5 : AQ}ZE’— 7
S
Q e
g « 20—
T DAPA 10 mg HFrEF
o
ﬁ 3 15— :* Placebo HF/no rEF
_E DAPA 10 mg HF/no rEF
(S
s 2 10—
£
-
(&)

1 5—

O 00— -
0 | | | | X 1 | | 1 T T T T T 1
0 180 360 540 720 op 9&0129 1080 1260 1440 0 180 360 540 720 900 1080 1260 1440
Days from R@%oﬁg’zation Days from Randomization
>
S

a2-sided p-value is displayed; HR, CI, and p-@e are from cox proportional hazard model.

CV = cardiovascular; DAPA = dapagliflozi%QlF = heart failure; HFrEF = heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; HR = hazard ratio;
rEF = reduced ejection fraction; T2D = @§ 2 diabetes.

1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Kato ET et al. Circulation. 2019;139:2528-2536.



Primary Endpoint:

\O

Composite of hHF or CV death and the Indmdﬁal Components

’b

RN
Number of eve@ﬁs \\(b
X €>\
DAPA 10 mg
(N=8582) c{N=85/8) HR(95%Cl) p-value
PN
>° &
b‘s\ efb
Composite of hHF/CV death —— @Qﬁz\A@ 496 0.83(0.73,0.95) 0.005
N
&8
,<(\\/ (Q’g
LS
N
Hospitalization for HF n—-—qﬁz‘.\(@* 212 286 0.73 (0.61, 0.88) RRR 27%
N
Srn
0?” .\0(\
S &
N\
Q¥ @
CV death o4 Q)& i 245 249 0.98 (0.82, 1.17)
N
\(5\(0:\0@
Q’b Qb} | | | 1
Q@ QW6 07 08 09 1.0 1112
‘;\\A@ Favors Favors
Oq,\ DAPA Placebo

Two-sided p-value is shown for the primary efﬂc§
CV, cardiovascular; DAPA, dapagliflozin; HF, he
Wiviott SD et al. Online ahead of print. New Engl J Med. 2018.

posite outcome of CV death or hHF.
failure; hHF, hospitalization for heart failure.



&
DECLARE has the largest T2D primary prevention population an;,@ng the SGLT2i CVOTs
In the T2D patient population, most patients do not have established CV dlg@ase1

EMPA-REG OUTCOME? @“.&‘
(N=7020) 2 S
N
>99Z°_g§fVD Placebo MACE rate @00\{0@
- 43.9/1000 pt-yrs Ng \S\@
7.3 9
VERTIS- CV > @ DECLARE demonstrated
0® R4 .
(N=8238) @ &\ CV safety with
>99% ASCVD Placebo MACE Q b\ dapagliflozi_n in this
N=8236 40/1000 %@rs@% broad CV risk T2D
opulation earlier in the
CANVASS3 -0 P gV <k ; -
(N=10,142) risk continuum
~65.6;é:6?5§CVD .‘- Placebo MACE rate

31.5/1000 pt-yrs

DECLARE*5 X o

(N=17,160)
~40.6% ASCVD ~59.4% MRF
Placebo MACE rate
N=6974 N=10,136 24.2/1000 pt-yrs

e; CV = cardiovascular; CVOT = cardiovascular outcome trial; MACE = major adverse cardiovascular event; MRF = multiple
porter 2; T2D = type 2 diabetes.

1. Einarson TR et al. Cardiovasc Dlabe@ 2018:17:83; 2. Zinman B et al. Article and online supplement. N Engl J Med. 2015;373:2117-2128; 3. Neal B et al. N Engl J Med.
2017;377:644-657; 4. Raz | et al. Diabetes Obes Metab. 2018;20:1102-1110; 5. Wiviott SD et al. N Engl J Med. 2019;380:347-357.

ASCVD = atherosclerotic cardiovascular di f

risk factors; SGLT2 = sodium glucose co



Effects of SGLT2i on first hospltah‘iatlon
for heart failure ,y\\fo‘

Time to first HHF — subgroup analysis I@Y@%CVD

\\’0 5\
Treatment Placebo 6°

HHF & & .
Rate/1000 Rate/1000 X ES Hazard ratio

patient-years pahent-yea@ 9 (95% Cl)

s ‘bu
ASCVD EMPA-REG OUTCOME 9.4 14,80 &Q ° 0.65 (0.50-0.85)
CANVAS Program 7.3 §@ \Q ® 0.68 (0.51-0.90)
DECLARE-TIMI 58 1.1 4.1, ® 0.78 (0.63-0.97)
CREDENCE 206 Q/Qg‘\ C ® 0.61 (0.44-0.85)
VERTIS CV 7.3 Q ’\\0.50.5 ® 0.70 (0.54-0.90)
Pooled estimate \f</ Q,O < 0.70 (0.62-0.78)
(Q statistic P = 0.74; |2 = 0.0%) (}0?* é\o°
N
No ASCVD CANVAS Program ‘{@ ’b\\e 42 _ ° . 0.64 (0.35-1.15)
DECLARE-TIMI 58 ,OQ 3@,\ 46 ° 0.64 (0.46-0.88)
CREDENCE @6 ROk 175 o 0.61 (0.39-0.96)
Pooled estimate (> . e 0.63 (0.50-0.80)
(Q statistic P = 0.99; b?%’&" %)
. A@Q 0.25 0.5 1.0 2.0
é\\\" B —
O Favors Treatment Favors Placebo
R

P interaction = 0.26
McGuire DK, et al. JAMA Cardiol 2020. doi:19.1001/jamacardio.2020.511. ASCVD, atherosclerotic cardiovascular disease.
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DAPA-HF was the first SGLT2 inhibitor outcomes trial in p&tlents with HFrEF
with and without T2D &0
o .«
’\{OQ. @3
q> \\
eGFR?
Patients with and wﬂhcg@t ])@D
@ DAPAHF %O \\(b Baseline eGFR category
Treatment for 260 mL/min/1.73m?
patients with HFrEF 55% 45% B <60 mL/min/1.73m?
with and without X 2
T2D to improve CV T2D o®§ AQ}Q) Non-T2D
outcomes and \? N
reduce mortality’ Q‘O 6\"0
¥ 2 HF Thera
<<\\/ \Q,Q py
Key mgﬁs&p criteria Beta-..
N =4744 Diuretics
{(S |th or without T2D with ACEI/A..
(LVEF <40%) MRA
1:1 randomization HA class II-IV ARNI
elevated NT-proBNP,
Q‘? @- eGFR 230 mL/min/1.73 m2 Beta-..
' @ Diureti
Dapagliflozin 10 mg and Placebo and stand rq,go.\(-’} Stable SoC HFrEF treatment e Icfs
standard of care therapy care therap>§ \oe ACEI/..
- MRA
Median follow-up time: 18 rgéhtﬁs ARNI
N

N
O%

ACEi = angiotensin converting enzyme&ﬁor ARB = angiotensin receptor blocker; CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate;
T

SGLT2 = sodium—glucose co-transport

57 McMurray JJV et al. Circulation. 2020;141:100-111

; T2D = Type 2 diabetes; UAC = urinary albumin:creatinine ratio.
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DAPA-HF was the first SGLT2 inhibitor outcomes trial inﬁ%ients with HFrEF
with and without T2D

0
\$
é}\O
(s
RN
&&(‘§\®®@§
Primary composite CV-specific CV-specific AR
outcome outcome outcome %oé’@.@@ﬂ? from any cause PRO
o
Composite of CV r&\q (06;\\
Death or Worsening hHF CV Death 6\&\(‘} @fo All-cause mortality Quality of life
HF2 @ o

26% 17%

RRR RRR
ARR 4.9% | NNT 21 ARR 3.7% \f(, Q) . ARR 2.3%

P<0.001 P<0.001 0‘?‘ é\oQ P=0.029 P=0.022b P<0.001
Sl
Q¥ @
X0 QQ)
< ’\QQ
> S
R,
¢ R
RY4

JoFype 2 diabetes.
a. Worsening HF includes hHF or urg@t HF visit. b. Nominal p value

McMurray JJV et al. Circulation. 2020;141:100-111

A\
ARR = absolute risk reduction; CV = cardio %ular; hHF = hospitalization for heart failure; PRO = patient reported outcome; RRR = relative risk reduction; RRI = relative risk increase; SGLT2
= sodium—glucose co-transporter 2; T2D.



Dapagliflozin Significantly Reduced the Relative Risk of @39 Death or
Worsening HF? on Top of Standard of Care by 26% o\‘?’

’b
PR
O .0
30 @\ \Q}\(b
DAPA Placebo HR (95% CI) p-value
25 16.3% 21.2% 0.74 (0.65-0.85) <0.001 ‘%‘_@@Placebo 26%
X
S s RRR
o |5 >
DAPA 10 m
§ b\s\(b\@(b _/- ?
T
2 a4 F L 4.9% ARR
£ \® (o(}
zls- Day 28 &8 NNT=21
L: HR 0.51 (0.28-0.94) &M
E .
3 [2
Primary endpoint
was statistically i
significant as &
early as Day 282 : m) %C}\\@\‘?f‘\ @ @ |
e @ 24
brbw@gths from Randomization
Number at Risk \, Q,
DAPA 10 mg 2373 2305 622\1\\ 2147 2002 1560 1146 612 210
Placebo 2371 22@ QI%B 2075 1917 1478 1096 593 210

Worsening HF includes hHF or urgent HF vigﬁf’
ARR = absolute risk reduction; CV = card\&scular DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat; RRR = relative
risk reduction.

59 1, McMurray JJV et al. N Engl J Med. 2019 381:1995-2008; 2. Sabatine MS et al. Presented at: AHA Scientific Sessions; November 16-18, 2019; Philadelphia, PA.
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These data demonstrate the potential of SGLT2 |nh|b|tor savith regards to HF
prevention and treatment 0\’2’

Prevention

- Death
Multiple CV risk factors: Increasing Risk Of:
x Smoker hHF >
= Overweight CKD 6\{} >
5 Hypertension &
® Dyslipidemia
T
-
-
o
2
5
[+1]
E
o
=
fr > Years
_ . |
Type 2 Diabetes ) BN Cardiorenal event Repeated
diagnosed @O\\Q} cardiorenal event
X
Disease@{amression, risk of complications and outcomes
(0.8 -

N7
RS
Lifestyle modification (Diet, exercise, zmoking cessation)

Medications targeting specific conditions, complications and outcomes
0\ N\

CKD, chronic kidney disease; HF, heartYailure; hHF, hospitalisation for heart failure; MI, myocardial infarction; SGLT2, sodium—glucose co-transparter 2; T2D, Type 2 diabetes;

adapted from Giorgino F. et al . Diabetes Obes Metab 2020
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DECLARE-TIMI 58 ENROLLED PATIENTS WITH PRE}E?%MINANTLY
PRESERVED KIDNEY FUNCTIOIg!o\‘ZP

N=17,160

1:1 randomization

61

Key ig_g‘ﬁl@

.,

&
&
. (‘/Ag%m years

‘®Q® .t\\'
A 5®
N 0
. &
)) Patients with %6‘8\2@ MRF
DECLARE T2D A A5.6% 59.4%
o P o7 n=6974 n=10,186
Early intervention in QC 14
patients with T2D to o ;\\4@
prevent cardiorenal O\ i (OO
complications'’ ik
PN eGFR? UACR32
¢ R

e Q

(}\\' @@ D or multiple risk factors
‘?@ A9 for CVD
6 Q \@\’0. HbA1c 26'50/0 but <1 2'00/0 Baseline eGFR category Baseline UACR category
Dapagliflozin 10 mg Placebo D LA(D * CrCl of 260 mL/min <60 mL/min/1.73m? >300 mglg
e Il 60 to <90 mL/min/1.73m? I 30 to <300 mg/g
Q)QQ> Q}K B =290 mL/min/1.73m? B <30 mgig
Median follow-up time: 4.2@@3
N

aBaseline UACR information was available f % of the total study population.

CrCl = creatinine clearance; CVD = cardi cular disease; CVOT = cardiovascular outcomes trial; eCVD = established cardiovascular disease; eGFR = estimated glomerular filtration rate; HbA,. =
glycated hemoglobin; MRF = multiple ri@ actors; PAD = peripheral arterial disease; SGLT2 = sodium—glucose co-transporter 2; T2D = Type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.

1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:606-617; 3. Mosenzon O et al. Diabetes Care. 2021:dc210076.
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In DECLARE-TIMI 58, dapagliflozin reduced the composite of hHF Igﬁ death and slowed
kidney disease progression in T2D patients with predominantly %t:’é’served kidney function

o
SR
el
Primary composite Renal-specific N
outcomes’ composite outcome’22 Deterloratlgcgﬁz'c@ﬁ.‘GFR2 New-onset albuminuria®
eGFR decrease 240% eGFR@eg@ase 240% Deterioration from
CV death or hHF to <60 mL/min/1.73 mZ, to@%g‘ﬂ./mmm 73 m? normo- to micro- or
ESKD, or renal death © \4 macroalbuminuria
¢ &
17% S 46% 21%
RRR 5 RRR RRR
ARR 0.9% ARR 1.2% ARR 3.2%
P=0.005 P<0.0001 P<0.0001

CV death, MI, or stroke
(MACE)
HR: 0.93
(95% CI: 0.84, 1.03)
P<0.001 (noninferiority)
P=0.17 (superiority)

Dapagliflozin also led
to greater regression of
macroalbuminuria3

aPrespecified exploratory outcome.
ARR = absolute risk reduction; ClI = confi e interval; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; hHF = hospitalization
for heart failure; HR = hazard ratio; MA§E = major adverse cardiovascular events; Ml = myocardial infarction; RRR = relative risk reduction; T2D = Type 2 diabetes.

62 1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:606-617; 3. Mosenzon O et al. Diabetes Care. 2021:dc210076.



@
DAPA-CKD was the first and only SGLT2 inhibitor kidne)é@o%tcomes trial
in patients with CKD with and without T2D &Q\‘b

o
o)

RS
Patients with agif without T2D
(:)\Q )

©

o,

DAPACKD

First treatment for
patients with CKD

O S

with and without -
T2D to improve @6\&\?‘%@ ACURLESS
cardiorenal @0 \\A
outcomes and O\ i (OO
reduce mortality’ ik
N eGFR? UACR?
N\
Key ingl% ion criteria
N=4304 &
. 46SitgdNith or without T2D with oo,
Ko of 25-75mL/min/1.73 m? '
1:1 randomization XX ACR of 200-5000 mg/g
%O:\Q,@On a stable dose of an
(OQ‘?Q,\(O AOSYAR elr N CEENE, weeks, Baseline eGFR category Baseline UACR category
Dapagliflozin 10 mg and Placebo and stand rq,g \@K ;m!(eis (;‘I‘%C;r/r'la\elgtBed as unable 260 mL/min/1.73m?2 <30 mglg
standard of care therapy care therap>§’0 i\c,e O lake ' S B 45 to <60 mL/min/1.73m? I 30 to <300 mg/g
N B 30 to <45 mL/min/1.73m? Il >300 mg/g
Median follow-up time: 2.4,yéal% B <30 mumini.73m?
32

ACEi = angiotensin converting enzyme in or; ARB = angiotensin receptor blocker; CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate;
SGLT2 = sodium—glucose co-transport&)2; T2D = Type 2 diabetes; UAC = urinary albumin:creatinine ratio.

63 1. Heerspink HJL et al. N Engl J Med. 2020:383:1436-1446; 2. Wheeler DC et al. Nephrol Dial Transplant. 2020;35:1700-1711.



Dapagliflozin is the first and only SGLT2 inhibitor for patlghts with CKD, with
and without T2D, to improve cardiorenal outcomes aneb\’feduce mortality

o’b S
Primary composite Renal-specific CV-spe%ﬁ?%\
t composite outcome out Death f
outcome p @?\r{n}@ eath from any cause
Composite of: 250% Composite of: 250% \\(b 6\
eGFR decline, ESKD, eGFR decline, ESKD, gy’%&th or hHF All-cause mortality
or kidney or CV death or renal death 46
‘?’ &
39% b% 29% 31%
RRR 1 RRR RRR
ARR 5.3% ARR 1.8% ARR 2.1%
P<0.001 P=0.009 P=0.004

ARR = absolute risk reduction; CKD = ch@c kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease;
hHF, hospitalization for heart fa|Iure RI@ relative risk reduction; SGLT2 = sodium—glucose co-transporter 2; T2D = Type 2 diabetes.

Heerspink HJL et al. N Engl J Med. 2020;383:1436-1446.



Subgroup — Baseline CVD History

Outcomes by Baseline CVD

Primary Endpoint
eGFR Decline 250%, ESKD, Renal Death, or CV Death

= Dapagliflozin CVD

SRS .
W " Secondary Endpoint

AN
@*‘? N4 hHF or CV Death

. o
- Placebo CV ¥

- O
----- Dapaglifiozin No CVD  ++:- Placebg & G\
NS
35 4 _%\
Overall HR, 0.61 (95% Cl, 0.51-0.72) x> ? Overall HR, 0.71 (95% Cl, 0.55-0.92)
With CVD HR, 0.61 (95% Cl, 0.47-0.79) 6\3 < With CVD HR, 0.70 (95% ClI, 0.52-0.94)
30 4  Without CVD HR, 0.61 (95% Cl, 0.48-0.78) 0@ 4Q}ao Without CVD HR, 0.67 (95% Cl, 0.40-1.13)
S O
py 25 Q_ 6\ py 25 4
e v o 2
[} ()
T 20 - <<\\/ &Q T 20 A
o 2R o
= \ c
© i % P ]
S 15 S 15
e el
T T
g 10- g 10-
=2 =2
(&) (&)
5 5
- X o 0- e erere TS R AR
I I I I I I N WY I 1 I I I I I I I I 1
0 4 8 12 16 2e§0 \@4 28 32 0 4 8 12 16 20 24 28 32
No at Risk Months since Rand@nizgi@n No at Risk Months since Randomization
Dapagliflozin/CVD 813 780 760 736 710 {0 % 510 326 124 Dapagliflozin/CVD 813 787 779 767 747 712 581 384 150
Dapagliflozin/No CVD 1339 1221 1195 1162 11 0 051 778 505 185 Dapagliflozin/No CVD 1339 1248 1242 1236 1228 1183 921 619 234
Placebo/CVD 797 757 734 703 & Q®626 470 289 94 Placebo/CVD 797 761 740 721 703 671 531 366 124
Placebo/No CVD 1355 1236 1202 1155 oy M14 1038 762 485 176 Placebo/No CVD 1355 1262 1249 1236 1224 1182 920 610 236
B
O

CV = cardiovascular; CVD = cardiovascu@Qisease; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; hHF = hospitalization for heart failure;

HR = hazard ratio.
65 McMurray JJV et al. Circulation. 2021;143:438—448.



DAPA-CKD:

Antialbuminuric efficacy

Patients with T2D

35.1% mean reduction in UACR (dapagliflozin vs. placebo)

(95% CI 30.6, 39.4; p<0.001)

-20

40 -

1]

14.8% mea
\\’b

\{0

@@P

\\"b

gﬁents without T2D

Uso esclusivo Medical Affair

d@tion in UACR (dapagliflozin vs. placebo)

8\{3?95%

Cl 5.9, 22.9; p=0.001)

%,Cl)
(//

(

Doy
N
/\\ &\ k\T I ] I =

Placebo

The greater UACR reductloqyﬁﬁqﬂ\nz vs non-DM2, in the presence
of similar effects of DAP@//OQQ?enaI risk, may suggest that the
protective effect of dQ@a(@“at least in part also mediated by
pathways unrelatethooT%e sole reduction of albuminuria

60 -

0\; -4@‘6%
v% &

Adjusted Mean Change in UACR, % (95% CI)

1 1 1 1 1 1 1 1 Q \0
0 2 4 8 12 16 20 %@ \@8

Time, months, o, R\2
120 \(0' fDQ 826
ﬁ%

iflozin 14551411 1387 1398 1339 1288 1262
Placebo 14511415 1383 1368 1297 1258 1237 791

Median (IQR) bas eOﬁCR mg/g

Dapagliflozin: %i@@s (473-2111)
Placebo: 1005> 93-2017)

Jongs N et al. Lancet DE, 4 Oct 2021

36

159
158

A

Adjusted

0

Dapagliflozin

1 1
2 4 8

697 674 660 650 604

Placebo 701 675 671 665 612

Median (IQR) baseline UACR, mg/g

Dapagliflozin: 870 (472-1554)

12 16 20 24
Time, months

596 581 572 504
596 581 566 493

Placebo: 842 (459-1555)

346 210 74
344 194 71



> Uso esclusivo Medical Affair
\¢

O\OQ
mgm u = A\
%)
Initial eGFR drop associates with &
] ] ‘\
better eGFR preservation in the long term .5
5
.(b&\ S\{b
2
0 PBO eGFR change from baseline to Week 2: (’-)\Q (@3
~0.82 + 0.15 mL/min/1.73m? O @
c \\’b' ‘ s\{b
= D N
g P @
£ Q2
%) ‘% -5 - (}\
g = DAPA eGFR change from baseline to Week 2: DAPA Chronic: —1.67 + 0.11 mL/min/1.73m?2/year
25 —3.97 £ 0.15 mL/min/1.73m? Q\\}‘ P
n £ Q
S .10+ Oé @
zO & ¥
% ° YIRS
% & O
S > PBO Chronic: -3.59 + 0.11 mL/min/1.73m?/year
- Total eGFR slopesgli er:e?(ce: 0.93mL/min/1.73m2/year (95% CI, 0.61, 1.25)
15 Chronic eGF pQﬁference: 1.92 mL/min/1.73m2/year (95% Cl, 1.61, 2.24)
- I I N G‘ I I I I I 1
0 4 8 Qvg\,b\\m 16 20 24 28 32 36
No. of Patients brb Q\Q’ Months Since Randomization
Dapagliflozin 2152 2031 2001 {5{%2@4 1832 1785 1705 1482 978 496 157
Placebo 2152 2029 1981 @Qf‘> Qm%e 1795 1753 1672 1443 935 447 157
%
,OQ
S
\
&

X
. Heerspink H et al. N Engl J Med. 2053
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EMPEROR Preserved: Primary Endpoint

HR 0.79

(95% CI 0.69, 0.90)
Placebo . ; P =0.0003

Placebo:
511 patients with event
Rate: 8.7 per 100 patient-years

Empagliflozin:
415 patients with event
Rate: 6.9 per 100 patient-years

E“?
©
Q
c
®
=
0
=
o
>
S
=
S
E
3
Q
B
@
)
©
E
=
"
L

o, I
= Pu1n::n\%5 since randomization s NNT=31
Patients at risk Q NS 21%

Placebo 2991 27 206 1534

Empagliflozin 2997

Anker et al. NEJM 2021
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>
The SGLT2 inhibitor dapagliflozin in heart failure ,\\,bo’?ég\
@ \\

with preserved ejection fraction: a multicenter

randomized trial pﬂmary Endpoint

%O \\">
Michael E. Nassif'?, Sheryl L. Windsor', Barry A. Borlaug ©3, Dalane W. Kitzman?, Sanjiv J. Shah®53, b\
Fengming Tang', Yevgeniy Khariton'?, Ali O. Malik"?, Taiyeb Khumri', Guillermo Umpierrez®,
Sumant Lamba’, Kavita Sharma?, Sadiya S. Khan®, Lokesh Chandra®, Robert A. Gordon™, * K%g@ c‘hmcal summary scorc (KCCQ CS) at 12 weeks
John J. Ryan", Sunit-Preet Chaudhry™, Susan M. Joseph®, Chen H. Chow™, Manreet K. Kanwar™, AQ)
Michael Pursley', Elias S. Siraj”, Gregory D. Lewis'™, Barry S. Clemson'®, Michael Fong©®2° and \® tﬁcludcs symptoms and physmal limitations
Mikhail N. Kosiborod 22125 Q-O 6\
5 2
. L <~ ©
Inclusion Criteria RPN :
PO Secondary Endpoints
* HF with NYHA class II-IV symptoms (with or without T2D) Q/Q‘ <$(\(0
’\ . . _ . . .
* Left Ventricular Ejection Fraction > 45% &Q @é Six-minute walking distance
« NTproBNP > 225 pg/mL (or BNP > 75 pg/mL)* OQ?‘ é\o(\ * Proportion of patients with clinically meaningful change in
_ o © KCCQ (responder analysis)
* Requirement for diuretic therapy \'e
Q' @
. P @ « KCCQ Overall Summary Score at 12 weeks
* At least one of the following > AQ, '
> * NTproBNP and BNP

* Recent HF hospitalization or urgent HF visit J@qmr(@ IV diuretic

* Elevated filling pressures by right or leﬁ@art Qbheterization * HbAlc, weight and SBP

* Structural heart disease by cchocard@mphy

g #in ]Jnﬁullru with Atrial Fibrillation, NT }FIIJ'{NI’Q&;! mL or BNP = 100 pg/ml

E{EL

%’ PRESERVED-HF

W %.Eg PRESERVED-HF




Baseline Characteristics

&
Baseling’@\ﬁlaracteristics
O

Japagli i acebo apagliflozi acebc
Baseline Characteristics : ‘i_p!__l._,llf.]_(}:'ﬂn FIELL:L., Baseline Characteristics D;.apahhﬂ_. o _P]l Lhu
n=162) (n=162) (n=162) (n=162)
Demographics Physical Exam
Age (years) 69 (64, 77) 71 (63, 78) 0.44 | Body Mass Index (medunﬁsha)m 35 (30 - 42) 35 (30 - 40) 050 |
Women 92 (57%) 92 (57%) 1.00 Heart Rate (}\" 70 (61, 77) 68 (62, 75) 0.28
White 108 (67%) 109 (69%) Systolic Blood Prq%u - 6\ 134 (120, 152) 132 (118, 148) 0.14
| African American 50 (31%) 47 (30%) e Baseline Labo
Medical History ' NTproBN @9\1{5 641 (373, 1210) 710 (329, 1449) 0.83
Duration of Heart Failure (years) 3.0(1.1,6.5) 3.2(1.0,6.6) 0.20 ¢GFR ( y :{f (:26 ?’; 55; (;”ﬁ ‘j"fi' 0.99
Prior Hospitalization for Heart Failure 98 (61%) 83 (51%) 0.09 “@%B () 03.6,7.3) 2(6.7.1) 0.67
— : F hal lfﬁeasun:s
Ejection Fraction (%) 60 (55, 65) 60 (54, 65) 0.89 m T i
Ischemic lHeart Disease 32 (20:."6] 31 (19:‘:4:} 0.89 ¢UWA Class LIV 65 (40%) 72 (44%) 50
Type 2 Diabetes 90 (56%) 91 (56%) 0.91 " RUCQ-08 63.2 + 20.4 62.3 + 20.6 0.68
Atrial Fibrillation 82 (51%) 89 (55%) 0.44 O\ . uKCCQ-CS 634+ 107 61.8+203 0.47
ICD 7(4%) 9 (6%) 0.61 ?9‘ > 6-Minute Walk (m), Median (IQR) 244 (165, 329) 244 (154, 317) 0.65
N O
KCCQ Clinical Summary Score <</<< \Q& 6 Mi kT
Oé 2 inute Walk Test
Q&
> 270
—o— Placeb .
ace ? . & 0}(\ —o— Placebo
—8— Dapagliflozin Q,Q é\ 5 oai
- —e— Dapagliflozin
LA e SV 'ég £ 260
w @% S = _
'_t_:':i eqb 1ze g Effect Size =
U 65 - %‘é’ 3.9.2)points 2 250 20.1 (5.6-34.7y meters
o [} _
S x’b. @ P=0.001 = P=0.007
=z AdRN%) =
3 x0 Q,A =
= 60~ (b\(b \\C) ‘r% 240
\QQ Qé =
0Q
55 ,@ 230
7 o T
0 Fr QQ T 0= T
Baseline (N = 324} Q) Week 12 (N = 304) RES ) Baseline (N =319) Week 12 (N = 291)
B 3y é]’f% E’““”“‘“""EEYED Fj( @) PRESERVED-HF
B B mrn::mlnmmmmu—tl El. _,:,m,’;;":'_",;_':;m',‘m
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apagliflozin Evaluation to Improve the Lives of Patients With Preserved Ejectlogﬁraction Heart Failure!

6263 Patients

» 240 years of age with or without T2D

* LVEF >40% and evidence of structural heart
disease? within 12 months

» Symptomatic NYHA Class II-IV HF at
enrollment and typical signs/symptoms of HF
=6 weeks before enrollment with at least
intermittent need for diuretic treatment

Dapagliflozin 10 mg

+ standard of care

1:1
randomization¢

Placebo
+ Elevated NT-proB.NPIeveIs : + standard of care
* eGFRP 225 mL/min/1.73 m?
’ %ngf;%%gr hospitalized off IV HF therapy Qﬁﬁé@b Estimated median follow-up: 27 months
Visit 1 (enroliment) Q‘ \UWisit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8
Day -21 Q/Q‘ (\ ay 1 Day 30 Day 120 Day 240 Day 360 Day 480 Day 600
Primary Endpoint ?5/ (se ondary Endpoints
» Time to first occurrence of any component of th @O e} * Total number of HF events (first and recurrent) and CV deaths in the full patient
composite of CV death or HF events (hHF or ntb population and in patients with LVEF <60%
HF visit) assessed in dual primary analyses g & @ » Change from baseline in KCCQ-TSS at 8 months
s Full patient population @\(b. \o@ * Time to occurrence of CV death
% Patients with LVEF <60% @Q(‘z@&‘ * Time to occurrence of death from any cause
A(OQ

Estimated Completion: Januaszfgozzz

aLV hypertrophy or LA enlargement; bB@d on Chronic Kidney Disease-Epidemiology Collaboration Equation; ¢Stratified by T2D status (established diagnosis/HbA1c 26.5% at enroliment).
71 1. Solomon SD et al. Eur J Heart Fail. 2021;23:1217-1225; 2. Study NCT03619213. ClinicalTrials.gov website.
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Overall CvD Non-CVD

>
S

Data are % and were not weighted. Data are presented for the CA E study sample overall and stratified by CVD status. GLAs with demonstrated CV benefit were defined per 2020 American Diabetes Association guidelines as GLP-1 RAs: dulaglutide, liraglutide and semaglutide; and SGLT2is:

canagliflozin, dapagliflozin and empagliflozin

CV, cardiovascular; CVD, cardiovascular disease; GLAs, glt@@weﬂng agents; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2i sodium-glucose co-transporter-2 inhibitor

Mosenzon et al. Cardiovasc Diabetol 2021,20:154.
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HF and CKD - the Cardio-Renal Syndrome &°
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D . O
Decrezded K&\
Chronic HF eﬁ%?e — " Decreased
. 490' \ Sodium/water kidney function
N retention

O"o
(%vascular; CVD = cardiovascular disease; GFR = glomerular filtration rate; HF = heart failure.

CKD = chronic kidney disease; CV = c@
1. Damman K et al. J Am Coll Cardiol. 2014;63:853—871; 2. Metra M et al. Eur Heart J. 2012;33:2135-2143.

<.

Chronic kidney
failure
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O° =™ CVDREAL
\QQ AN
CVD-REAL °
>
CVD-REAL 21 RIS
(&\ ‘\\‘b’ PRIMARY ENDPOINT
N @ |
\@ - o All-cause mortality
‘\Q) %
£ O
%) Q‘}\(b SECONDARY ENDPOINTS
OVERVIEW PATIENTS &’b b\ e hHE
CVD-REAL is a multinational, observational cohort study in patients with T2D evaluating the 470 (4 * Composite of all-cause mortality or hHF
comparative effectiveness of initiating treatment with a SGLT2 inhibitor versus another glucose-lowering é, o o M
drug. 0 4 o Stroke
CVD-REAL 2 reports the comparison in terms of a broad range of CV outcomes. @A‘@?
<<\ gﬁ’mpleted
¥ 5°
5
STUDY DESIGN PATIENT FLOW CHART FOR CO&[&TRIESIDATABASES COMBINED
Population Q O\\Q’ 14,284 excluded

» Age 218 years

* New user receiving or dispensed prescription of
SGLT2 inhibitor medication or other glucose- 3,917,551 new J%
lowering drug, oral as well as injectable, including users of SGL12i ,‘
FDC products containing these medication groups or oGLD fuiflllln«d

» >1 year data history in the database :

CVD-REAL 2 includes Australia, Canada, Israel,
Japan, Singapore, and South Korea

FDC, fixed-dose combination; hHF, hospitalization for heart failure; MI, myocardial

infarction; oGLD, other glucose-lowering drug; SGLT2, sodium—glucose co-transporter 2 (
3’433’ 1 39 eXCIUded 1. Kosiborod M, et al. J Am Coll Cardiol 2018;71:2628-2639



NCT02993614

CVD-REAL
CVD-REAL 2!

OVERVIEW

CVD-REAL is a multinational, observational cohort study in patients with T2D evaluating the
comparative effectiveness of initiating treatment with a SGLT2 inhibitor versus another glucose-lowering

NN
PATIENTS ,0\ ('o\

>
470&,

drug. CVD-REAL 2 reports the comparison in terms of a broad range of CV outcomes. O ~4®

BASELINE CHARACTERISTICS

Characteristic

Age, years (SD)

Female sex

CV history

Mi

Unstable angina

Heart failure

Atrial fibrillation

Stroke

Peripheral arterial disease

Microvascular disease

Chronic kidney disease

Frailty (yes)?

Baseline glucose-lowering therapies
Metformin
Sulfonylurea
DPP-4 inhibitor
Thiazolidinediones
GLP-1 receptor agonist
Insulin

SGLT2 inhibitor

(n=235,064)
56.7 (12.0)
105,843 (45.0)
59,222 (26.8)
7624 (3.4)
12,480 (5.6)
15,151 (6.8)
6026 (2.7)
20,983 (9.5)
2446 (1.1)
116,370 (52.6)
4211 (1.9)
14,758 (6.7)

173,783 (73.9)
121,209 (51.6)
130,674 (55.6)
30,503 (13.0)
6163 (2.6)
46,486 (19.8)

Other GLD
(n=235,064)

@ o

& 57

Q? >

<<\ K@Q
& o

2

SGLT2 inhibitor Other GLD
(n=235,064) (n=235,064)

%

Standardized
difference (%)

Standardized

difference (%) Characteristic

56.7 (12.9) 0.4 Cardiovagcui@”therapie
106,863 (45.5) 0.9 Anti ensis@@erapy 147,166 (62.6) 145,014 (61.7) 1.9
56,576 (25.6) 27 Laopydiureti 16,451 (7.0) 16,100 (6.8) 0.6
7479 (3.4) 0.4 -ceillﬁt uretics 17,608 (7.5) 17,173 (7.3) 0.7
12,235 (5.5) 0.5 E’s&@ or 20,199 (8.6) 20,062 (8.5) 0.2
14,741 (6.7) 0.7 ?~ AR 109,620 (46.6) 109,347 (46.5) 0.2
5843 (2.6) 0.5 Q S@n therapy 153,694 (65.4) 153,466 (65.3) 0.2
20,153 (9.1) 1.3 (b eta blockers 44,786 (19.1) 43,947 (18.7) 0.9
2384 (1.1) 0.3 6 Aldosterone antagonists 6719 (2.9) 6548 (2.8) 0.4
114,630 (51.8) 1.6\('0 Q ndex year
4021 (1.8) e 2013 741 (1.5) 660 (1.3) 1.4
14,912 (6.7) 5 &\ 2014 31,639 (14.0) 32,009 (14.2) 0.5
Q Q 2015 71,405 (32.3) 71,485 (32.3) 0.1
175,266 (74.6) &Q Q@ 2016 116,940 (52.8) 115,997 (52.4) 0.9
119,466 (50.8) Q S 2017 14,339 (27.0) 14,913 (28.1) 24
128,096 (54.5) (0. 22
29,573 (12..&&\4 1.2
6022 (2.63\ 0.4
44,480 ((® 22

@@

&
5

N

STATUS r\?ﬂ; CVDREAL

Completed

Data are n (%) unless otherwise indicated

aFrailty, hospitalized for >3 consecutive days in the last year

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker;

CVD, cardiovascular disease; DPP-4, dipeptidyl peptidase-4; GLD, glucose-lowering
drug; GLP-1, glucagon-like peptide-1; HF, heart failure; MI, myocardial infarction;
SGLT2, sodium—-glucose co-transporter 2; T2D, Type 2 diabetes

1. Kosiborod M, et al. J Am Coll Cardiol 2018;71:2628-2639
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Association of sodium-glucose cotransporter-2 inhibitors
with outcomes in type 2 diabetes with reduced and preserved
left ventricular ejection fraction: Analysis from the CVD-REAL
2 study

S
Q?‘
X0 QQQ
RS
> O
R,
7R
%Q
-
B
Q()
“0
DOI: 10.1111/dom.14356 O\

&
O\
Hazard ratio (95% C) 6\
SRS
HHF *{&\\(b\.\(b
D O
@ O
Preserved —_— OO @ 0.71[0.48-1.04]
s
Reduced —l—-%‘\ O 0.72[0.43-1.22)
@ o2
Ny
Total (ﬁb\ 0.72[0.53-0.98)
e
N
ACD Q_O b\
N
preser@f( g 0.53[0.40-0.72]
N

&ce@g — 0.38[0.19-0.73]
28N

éa1 —-— 0.50 (0.38-0.68]
Q
HHF or ACD

Preserved —-— 0.55[0.43-0.70]

rReduced —_— 0.61[0.40-0.93]

Total —— 0.57 [0.46-0.70)

0.0 0.5 1.0 1.5 2.0

<-- favours SGLT2 inhibitors - —favours OGLDs—>

# of events (event rate per 100PY)

SGLT2 inhibitors ~ OGLDs
45 (0.5) 62(0.9)
24 (3.6) 32(5.0)
69 (0.9) 94 (1.2)
69 (0.9) 127 (1.8)
12(1.7) 31(4.7)
81(1.0) 158 (2.0)
102 (1.4) 181(2.5)
34(5.1) 54 (8.5)
136 (1.7) 235 (3.0)



Subgroup — Baseline CVD History

Baseline cardiovascular disease, n (%)
(n= 1610, 38%))

No baseline cardiovascular disease, n (%)

Dapagliflozin 10 mg Plac\
n=813 27
\\’b 20
Any atherosclerotic cardiovascular disease 663 (81.5) > 6 3.6)
N
Hypertension 803 (98.8) @bo @\@‘988 (98.9)
Heart failure 235 (28.9) \Q, 0{\4 233 (29.2)
=)
Atrial fibrillation or flutter 115 (14.1%@9 O 112 (14.1)
>
Angina 201{((/%% KQ,Q 204 (25.6)
Myocardial infarction d&(zgz@Q 207 (26.0)
AN
Coronary artery bypass grafting Q/Qg‘q&&g” 102 (12.8)
Percutaneous coronary intervention Q/Q Q}OK\1 45 (17.8) 149 (18.7)
\%
Stroke (}OV é\o(\ 144 (17.7) 154 (19.3)
X
Transient ischemic attack Qy@ \\Q’ 41 (5.0) 38 (4.8)
>
Peripheral artery disease 80 \Q’\ 154 (18.9) 171 (21.5)
%)
Amputation (5{0‘ 0@A 59 (7.3) 50 (6.3)
RN
Type 2 diabetes &QQ Q@ 640 (78.7) 641 (80.4)
@Q
‘Q
B\
O

CVD = cardiovascular disease.
McMurray JJV et al. Circulation. 2021;143:438-448.

(n=2694)
Dapagliflozin 10 mg Placebo
n=1339 n = 1355
1262 (94.2) 1268 (93.6)
36 (2.7) 36 (2.7)
815 (60.9) 810 (59.8)



\O
Dapagliflozin Addresses the Cardiorenal Burden Across theos?)ectrum of Patients
With and W|thout T2D14 &

3\ 4 \\Q?f@;{\ 3\
)/ ’ R4 i M
o - )
DAPA AP (/1) DAPACKD
@ HF DECLARE %Oc}.,b@ J
\ J \ &f‘)} ‘{‘@\\ \ J
302
S D>
¥ (@
F.W©
Patient N = 4744 217,460 N = 4304
. HFrEF ASCVD or Muitiple CV Risk Factors CKD
Population eGFR 230 mL/min/1.73 m? eG@EG L/min/1.73 m? eGFR 225 to <75 mL/min/1.73 m?
<
N\
Glycemic Status With (45%) or Without (55%) T2D e@ (OQ With T2D With (68%) or Without (32%) T2D
Q
Mean eGFR 66 mL/min/1.73 m2 Q/QQ- 85.2 mL/min/1.73 m?2 43 mL/min/1.73 m?
1% \
: <& >508 i
Primary CV death or worsening HF? 0?3/ O(\Q’ hHF or CV death 250% I:S:; Efgl\',ng’egﬁ‘KD’ or
Endpoint 0.74 (0.65, 0.85) p<0.001 @O\\e@ 0.83 (0.73, 0.95) p=0.005 0.61 (0.51-0.72) p=0.000000028
QY @
Confirming dapagllflozm as %p . FIRST and ONLY SGLT2 inhibitor renal
Summary standard of care for patient Jséw EF Laigest br_‘oade_st SGLTZ Ll SUE SUALT outcomes trial in patients with CKD with
in patients with T2D .
with and W|thout K\Q and without T2D
@Q Qe

Worsenmg HF includes hHF or urgent HF ws@rd

ASCVD = atherosclerotic cardiovascular dis
end-stage kidney disease; HF = heart fall
diabetes.

1. McMurray JJV et al. N Engl J Med%19 ;381:1995-2008; 2. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 3. Heerspink HJL. Presented at: ESC Congress — The Digital Experience; August
78 29 - September 1, 2020; 4. Heerspink HJL et al. Online ahead of print. N Engl J Med. 2020; 5. Vaduganathan M et al. Lancet. 2020;396:121-128.

e; CKD = chronic kidney disease; CV = cardiovascular; CVOT = cardiovascular outcomes trial; eGFR = estimated glomerular filtration rate; ESKD =
FrEF = heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; SGLT2 = sodium-glucose cotransporter 2; T2D = type 2
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The new era of nephroprotection: SGLT2-I| &
S
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D N
AN
- N
O
¥ *% EMPA-REG V ﬁ O kVERTIS CV
( RN EMPEROR-Reduced Sk v
o8y, 8, OUTCOME CANVAS Program CREDENCE {b&\ O
. \ %
Secondary renal Secondary renal Primary composite renal @6\\) @ Secondary renal Pre-specified
endpoint: endpoints: outcome in DKD: ¢ .\QQ outcome: exploratory renal
. incidentorworsening ° PrOgre.SSI(.)n of « ESKD, doub”ng of \® (o(} + Mean slope ofchange outcome:
nephropathy albuminuria serum creatinine, or Q.Q & in eGFR + Sustained 40%
* 240% decrease eGFR death from renal - o « DM and non-DM HF reduction from baseline

to <60 mL/min/1.73 m? N O i ialysi

0 mL/min/1.73 m?, causes Y Q; in eGFR, dialysis or

ESRD, or death from %Q/ transplant, renal death

renal causes

@)

Sec a @%m posite

omt Secondary composite Primary composite renal Secondary renal
’n\gase of 240% renal %utcome T outcome:
R to <60 e ?50 %o sustained decline . >509% sustained decline * rate of depllne in the
> @mL/min/1.73 m2, ESRD, in eGFR, ESRD or in eGFR, ESRD or eGFR during
. @ ordeath from renal renal death renal death doubleblind
Q(b& < causes « DM and non-DM HF « DM and non-DM CKD  treatment
o~ HO
,OQK < ") ) EMPEROR-Preserved Trial
‘Q /
X
\ Y > P P
& RECLARE QP )APAHF DAPACKD
0
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) N\ s\{b
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2018 2

Secondary composite S d & ¢ _ _
renal endpoint e °°'&§l '%’ Primary composite renal
« Decrease of 240% renal outcome: outcome:

eGFR to <60 * >50g’ ‘ké ecllne « 250% sustained decline

mL/min/1.73 m2, ESRD, ih e ng in eGFR, ESRD or

or death from renal renal death

causes wr?'on -DM HF - DM and non-DM CKD

) Q“QL‘
4 \3, o
DECLARE Nafke DAPAHF DAPACKD
TIMI-58 . i O‘ \6\ (
v
Q' @
%)
. (5{0 QQ . ]
17,160 patients RN 4,744 patients 4,304 patients
T2D (6.5% < HbA1c <12%), =55 yrs < QQ’ with New York Heart Association class DM and non-DM CKD, eGFR 25-75,
(men) or 260 yrs (women) with 21@/ I, I, or IV heart failure and an ejection UACR 200-5000, under stable
risk factor OR 240 yrs with E%&‘D fraction of 40% or less maximum tolerated dose of ACEi or
(ACEi or ARB 81 %)bQO (ACEi or ARB 83%) ARB for 24 weeks
PaN

Y%



Subgroup — Baseline CVD History

Outcomes by Baseline CVD

35

30 A

25 4

Cumulative Incidence (%)

Secondary Endpoint
All-cause Mortality

Overall HR, 0.69 (95% Cl, 0.53-0.88)
With CVD HR, 0.70 (95% ClI, 0.51-0.95)
Without CVD HR, 0.63 (95% Cl, 0.41-0.98)

No at Risk

Dapagliflozin/CV 813

Dapagliflozin/No CV 1339

Placebo/No CV 1355

81

Placebo/CV 797

4 8 12 16
Months since Ran
790 783 776 764 {b
1249 1246 1241 123Q
770 759 745 %Q Q
1265 1259 1248 o W38
Na
&)
QO

fb Post Hoc Endpoint
WStroke hHF, ESKD, or Death
e S
== Dapagliflozin CVD == Placebo CV >
----- Dapagliflozin No CVD  =-+- Placebo\g(? G@\
B O
A Overall HR, 0.70 (95% Cl, 0.60-0.82)
& With CVD HR, 0.72 (95% Cl, 0.58-0.89)
@ Aég’ Without CVD HR, 0.68 (95% Cl, 0.54-0.85)
S5
& 5% #7
o
c
Q
T 20 -
(8]
£
g 15
k=
g 101
=]
3]
5 —
ansi’ paamm
| "__-_,..."lu".:---l"
I Q I 1 0 I I I I I I I I 1
@24 28 32 0 4 8 12 16 20 24 28 32
iz n No at Risk Months since Randomization
730 600 403 160  Dapagliflozin/CV 813 771 747 715 687 627 493 305 114
Y04 931 625 238 Dapaglifiozin/NoCV 1339 1219 1194 1158 1127 1050 776 504 187
702 566 386 137 Placebo/CV 797 743 706 669 637 595 448 276 84
1200 936 623 242 Placebo/No CV 1355 1231 1195 1151 1119 1041 772 490 188

CV = cardiovascular; CVD = cardiovas@r disease; ESKD = end-stage kidney disease; hHF = hospitalization for heart failure; HR = hazard ratio; Ml = myocardial infarction.
McMurray JJV et al. Circulation. 2021;143:438-448.
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Initial eGFR drop associates with &
better eGFR preservation in the long term 5
&&&?\‘?‘}\0’
e O
45 Patients Withé?\c;l&(b@

D WX
Basal-wk%f&\e@@R decline vs placebo: 2:61 mL/min
N
wk2-E®m§ @Bifference in chronic eGFR slope vs placebo: 2:26 mL/min
o’ . @

40

Least squares mean change in
eGFR, mL/min per 1.-73 m? peryear

e O
] O
35 Q‘O\ 6\(0
S
30 < @9
@ ‘\Q
/( Oé 9
50 Q- ,g@
Q,Q‘ N : .

((/Q 6‘9 Patients without DM2
= 7 0@/ 0(@ Basal-wk2 eGFR decline vs placebo: 2:01 mL/min
98 N
£E Lo %0\\@@ wk2-End  Difference in chronic eGFR slope vs placebo: 1:29 mL/min
g el
; 2 8‘8 \Q’\
g5 @

o F D . <
i P
SE (o &K
2 30+ KQQQQ
foQ
-
. N .
0 1 2 4 8 2 O 16 2 24 28 2 36
X

Time (months)
Heerspink H et al. Lancet DE, 4 Oct 2021
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Q
Initial eGFR drop associates with S
Q\
better eGFR preservation in the long term )
Sy
P 5°
R\ s\{b
@ O
N\
Mean absolute eGFR Time from\?M m
Mean baseline  dip in the SGLT2 baseline &' feftdw-up
SGLT2 eGFR inhibitor group eGF p “duration
Randomized clinical trial inhibitor H O s
Acute fall in glomerular filtration
EMPEROR-Reduced (no CKD?) . . @ . =
DAPA-HF® Dapagliflozin rate Wlth renln_a nSIn |
DAPA-GKD system |nh|b|t|@vTiQ¢?blomeasure l e
EMPEROR-Reduced (total) of therapeu @UECESS? 5
N Y —
CREDENCE Matthew R. Weir' Q/Qg:\(\(b -
VERTIS CV  Ertugliflozin GIomeruIarfiItrQi;%l ra@\GFR) acutely declines with the introduction of A
renin-angio n em inhibition. This response is functional, not =
CANVAS and CANVAS-R anatomicghahd varies with volume status. The reduction in GFR with —h—
EMPA-REG OUTCOME® renin- iote&m system inhibition may serve as a biomeasure of A
EMPEROR-Reduced (CKD?) f_““r'ft erdPeutic benefit | | -
KiaQy§ Integhlfonal (2011) 80, 235-237. doi10.1038/ki.2011.132 : : : : |
) .o 0 05 1 1.5 25 3 35
M Slope calculated from baseline eQFR § \\0 Between-groups difference in eGFR slope (95% ClI)
A Slope calculated from the eGFR d(I%Q OQ} mL/min/1.73 m?2 per year
M N
@
QO
0\’0
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Cardiovascular Studies with Dapagliflozin in HFrEF, H§p§

Enrollment

Primary
endpoints

Glycemic
status

Estimated
completion

Q\O
F

and Acute MI

(s
Q
O .0
NN
R »\@
DAPACARE SR
P @
HFrEF HFrEF?2 HFpEF3 \’0(0 (bﬂépEF“ Acute HF> Acute MIS
S :
- <y (74) N
—(CO\ D ¢ DETERMINE DAPA ACT HF - 9
Q/Q DAPAHF =(Q) meula T INE Qa DELIVERY okg P d TIMI 68 D=l
Q.2
3
N=4744 N=313 N~64ﬁ0 @Q N=504 N~2400 N~6400
N =\
Composite of KCCQ-TSS os&‘of KCCQ-TSS Composite of Composite of
CV death, hHF, or KCCQ-PLS C a Q’hHF, or KCCQ-PLS CV death or cv de:th or hHE
urgent HF visit 6MWD A rg\é\t HF visit 6MWD worsening HF
N\ O\
With or Without T2D With or Without TZDOV‘V g@@th or Without T2D With or Without T2D With or Without T2D Without Diabetes
2 o\
7 &
Completed 2020 Qv @4 2021 2020 2022 2023
0 N
<
{0 RS
&Q QQ

Data from clinicaltrials.gov website obtained July&'bgOZO.

6-MWD = 6-minute walking distance; CV =
hospitalization for heart failure; KCCQ-PLS

Score; Ml = myocardial infarction; T2D =.

1. Wiviott SD et al. N Engl J Med. 2019@0:347—357; 2. Study NCT03877237. ClinicalTrials.gov website; 3. Study NCT03619213. ClinicalTrials.gov website; 4. Study NCT03877224.
ClinicalTrials.gov website; 5. Study NCT04363697. ClinicalTrials.gov website; 6. Study NCT04564742. ClinicalTrials.gov website.

n

\Vascular; HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; hHF =
sas City Cardiomyopathy Questionnaire Physical Limitation Score; KCCQ —TSS = Kansas City Cardiomyopathy Questionnaire Total Symptom
2 diabetes.
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Differences in HF Pathophysiology &
@00,0‘\
N\
HFrEF \@&@ HFpEF
LV contraction is reduced resulting in chﬁﬁ is reduced so that, even though
inadequate cardiac output. @%%E&s normal, cardiac output is reduced.
’& -\
7.3 )
Substantial
~2/3 of cases pathophysiologic
are due to CAD heterogeneity

&
« LVEF <40% Q‘o , * Normal LVEF (250%)
LV dilation | ¥ @ *No LV dilation
SIS
C} &

. Abnormgb%oal?actlllty
LV re@(bd@*ng

@Q QQ’ - Concentric LV hypertrophy

« Stiff, thickened walls
* Normal contractility

CAD = coronary artery disease; HF = he r&%ilure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; HTN =
hypertension; LV = left ventricular; LVE left ventricular ejection fraction.

86 1. Bloom MW et al. Nat Rev Dis Primers. 2017;3:17058; 2. Borlaug BA. Nat Rev Cardiol. 2014;11:507-515; 3. Redfield MM. N Engl J Med. 2016;375:1868-1877.



HFrEF and HFpEF Share Many Comorbidities and Risk F@@otors

While Others Differ &%

>
‘®Q® .t\\'
N s°
N0
S
N4
N4
v/ Volume > 66
overload \ \"”@fb
e}
B
' - -
Myocarditis
—_—

\‘{'@ Myocardial "

infarction

d

COPD = chronic obstructive puImonary@Eease; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction.

87 Simmonds SJ et al. Cells. 2020;9:242.




HFpEF Is a Systemic Syndrome

Multi-organ involvement
leads to diverse
HFpEF phenotypes

Comorbidities induce
systemic inflammation

VCAM E-selectin

9
Obesity Myocardial - l ; T
remodeling '. O;.f ° |
o o
Hypertension Pulmonary @(ocyzs \._O o -
hypertensi :
K & TGF-BI {
- (’ Ren V}g/%&“ a7 —»%
Type 2 Diabetes A ntidn F|brob|asts Myofibroblasts 3
R — s*
Collagen

o 53 ﬁ}gient skeletal
Renal Insufficiency \M@CIG O, extraction

durln exercise
@Q o g

Q
g

?Sive = passive force; HFpEF = heart failure with preserved ejection fraction; LV = left ventricular; NO = nitric oxide; O, =
kinase G; ROS = reactive oxygen species; sGC = soluble guanylate cyclase; TGF- = transforming growth factor 3; VCAM =

Fpassive N «mmm PKG \/  mump Hypertrophy

cGMP = cyclic guanosine monophosphate;
oxygen; ONOO:- = peroxynitrite; PKG = Y
vascular cell adhesion molecule.

88 Adapted from Shah SJ et al. Circulation. 2016;134:73-90.
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In DECLARE, Dapagliflozin Significantly Reduced hHF/CV D€ath in T2D Patients

With Broad CV Risk and in the Subgroup of Patients Witg\b‘ﬁFrEF

) ®Q® .t\\'
N :
Primary endpoint- Supgrgdp analysis-
hHF/CV death’- BHEILV death by history of HFrEF?
& P
6 — \ :
HR 95% Cl p-value Placebo (496 Events) &@FrEF- HR 0.62 (0.45, 0.86)
0.83 (0.73,0.95)  0.005 G&Q o0 AFnoTER: [ HR 0,88 (0.6, 1.17) -~ Placebo HFrEF
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ﬁ 3 £ 15— :» Placebo HF/no rEF
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N4
0 180 360 540 720 op 9\0‘2‘ 1080 1260 1440 0 180 360 540 720 900 1080 1260 1440
Days from R@%oﬁg’zation Days from Randomization
>
N
a2-sided p-value is displayed; HR, CI, and p- e are from cox proportional hazard model.

CV = cardiovascular; DAPA = dapagliflozi%QlF = heart failure; HFrEF = heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; HR = hazard ratio;
rEF = reduced ejection fraction; T2D = @§ 2 diabetes.
89 1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Kato ET et al. Circulation. 2019;139:2528-2536.
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Kato et al ’06 Clinical Efficacy of Dapaglifiozin by Ejection Fraction
SO
&5e®
ANSEIRR
) Q\fb ‘9\0 Dapaglifiozin Placebo ARR  HR P
O KM KM (%) i95% Cl)  interaction
(@) \\(b n Rate (%) n  Rate (%)
Cardiovascular death / Hospitalization for heart failure \(b' s\{b
HFrEF f& 59 17.8 a5 271 8.2 062 (0.450.88) 0.045
Not HFrEF \&{b Q> S at 358 4.3 401 4.8 0.5 0.88(0.76-1.02)
(13 . . -
In the DECLARE-TIMI 58 trial, baseline heart HFpEF @6 @ O 22 68 % 79 11 088(0.661.17)
. No Hx of HF . QQ) —r 266 34 a0z 39 0.5 0.B8(0.74-1.03)
failure (HF) status was collected from all Hospitalization for heart failure @
. . 9
patients, and EF was collected when HFrEF Q9 S - “ 135 8 19 55 084(043095 0449
] . Not HFrEF v @ - 171 241 223 27 06  0.76(0.62-0.92)
available. HF with reduced EF (HFrEF) was HFpEF 4NV \Q)Q —te 51 45 67 52 07 0.72(0.50-1.04)
H ” No H; —— 120 1.5 156 2.0 0.5 077 (0.680-0.97
defined as EF <45% _ ° "@Q} - ‘ :
Cardiovascular deatho (29)
HFrEF (3@ —a— 25 7.2 47 12.4 52 0.55(0.34-090) 0012
No F \(\ 220 25 202 23 0.2 1.08(0.89-1.31)
Q Hf%@ 54 31 38 3.2 01 1.41 (0.93-2.13)
é/ d@Hx of HF 166 2.1 164 2.1 0.0  1.01(0.81-1.25)
All %k p@ﬁi«y
\C}FrEF = 38 13 &8 17.7 64  0.59(040-0.88) 0018
% \\Q) Not HFrEF 491 55 602 5.4 01 0,87 (0.86-1.10)
<>?~ \’0 HEpEF B4 6.3 a1 6.2 01 1.02(0.75-1.38)
3
6@ \Q) No Hx of HF 407 5.0 421 4.9 <01 0.96 (0.84-1.10)
)
\(b >) 0.1 1 10
(b\(b K\C)e Favors dapaglifiozin Favors placebo
Q° A
\6 QQ Figure 1. Cardiovascular outcomes by heart failure (HF) category.
(O'Q There were 671 patients with HF with reduced ejection fraction (HFrEF) defined as left ventricular ejection fraction (EF) <45% (318 in the dapagliflozin group and
\34 353 in the placebo group) and 16489 patients without HFrEF (8264 in the dapagliflozin group and 8225 in the placebo group). There were 1316 patients with HF
(o\ without known reduced EF defined as a history (hx) of HF without left ventricular EF <45% (662 in the dapagliflozin group and 654 in the placebo group). There
QO were 15173 patients without a history of HF and without left ventricular EF <45% (7602 in the dapagliflozin group and 7571 in the placebo group). P for interac-
\(b tion refers to an interaction between HFrEF and not HFrEFR. Open circles and open diamonds are subsets of closed circles. ARR indicates absolute risk reduction; HR,

CifQlation. 2019;139:2528-2536. DOI: 10.1161/CIRCULATIONAHA.119.040130

hazard ratio; and KM, Kaplan—heier.



91

<z>
Dapagliflozin offers patients protection from serious car@?& and renal
outcomes associated with these three interrelated dlse;-ﬁ’ses1

17% § morte CV/hHF
27% § hHF

47% §declino sostenuto 240% di eGFR,

DAPA-HF ESKD, morte renale

» 4744 pazienti con HFrEF con o senza T2D

* 26% § morte CV/peggioramento HF
« 30% §hHF

« 25% § morte CV/hHF

« 17% § morte da tutte le cause

DAPA-CKD

* 4304 pazienti con CKD con o senza T2D

&zfzV + 39% JPdeclino sostenuto 250% di eGFR,
NS é_ ESKD, morte renale/morte CV
R \\0 * 44% - declino sostenuto 250% di eGFR,
@QQ@ ESKD, morte renale
L fb 2 N— « 29% ¥ morte CV/hHF
o Sl o T 2 31% @ morte da tutte le cause

CKD, chronic kidney disease; CV, cardiovascul@SKD, end-stage kidney disease; GFR, glomerular filtration rate; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; T2D, Type 2 diabetes
1. AstraZeneca AB. Dapagliflozin EU Summary of Product Characteristics 2021. Available at: https://ec.europa.eu/health/documents/community-register/2021/20210805152483/anx_152483_en.pdf (Accessed August 2021); 2.
Heerspink HJL, et al. N Engl J Med 2020;383:1436—1446
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Dapagliflozin nel continuum &9
CARDIO-RENALE-METABOLICO &o’\ DAPACARE
- Q(b X Yo
T2D" D  HFrEF2 QP DapAHE BKD3 (}) DAPACKD
DECLARE - o . N
Dapagliflozin and Cardiovascular Dapagliflozin in Patients with; e Dapagliflozin in Patients with
Outcomes in Type 2 Diabetes and Reduced Ejection Fra{g&?%{b Chronic Kidney Disease
NS
Hospitalization for HF Hospitalization f
¥ 27% RRR § 30%RRR° ¢
HR 0.73 (0.61-0.88) HR 0.70 (0 gao.g@)\
ol
Hospitalization for HF or CV death CV ?; Hospitalization for HF or CV death
§ 17% RRR § 38%RRR § 29% RRR
HR 0.83 (0.73-0.95) & %‘3@ (0.69-0.98) HR 0.71 (0.55-0.92)
)
Composite of 240% decrease in Co\/ Q ite of 250% sustained Composite of 250% sustained
eGFR to <60 mL/min/1.73 m2, ESRD, Qo%lge?ease in eGFR, ESRD, decrease in eGFR, ESRD,
or renal death Q?‘% (b\\e’ or renal death or renal death
§ 47%RRR 2 @ J 29% RRR ‘ 44% RRR
HR 53 (0.43-0.66) (5(0 QQAQ HR 0.71 (0.44-1.16) HR 0.56 (0.45-0.68)
ZANPRN
All Cause Mortality &¥od All Cause Mortality All Cause Mortality
§ 7% RRR § 17% RRR § 31%RRR
HR 0.93 (0.82-1.04) O"O\ HR 0.83 (0.71-0.97) HR 0.69 (0.53-0.88)

N
N
CV = cardiovascular; HF = heart failure,QHF = hospitalization for heart failure; eGFR: estimated glomerular filtration rate; ESRD: end-stage renal dsease

92 1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. McMurray JJV et al. N Engl J Med. 2019;381(21):1995-2008; 3. Heerspink HJL et al. N Engl J Med. 2020;383(15):1436-1446
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O
‘ Unici nel continuum cardiorenale. SGLT2 classe che piu di og%%?;\@"’
agisce sulle due principali comorbidita del diabete, HF e CI%@\ a_,\b\
ogb\s\e}etb
‘ Tripla indicazione. Differenziazione intraclasse Lgaﬁgliflozin, il suo
notevole vantaggio in termini di possibili indi |8&a\i prescrittive.
<<\\/ \Q,Q

‘ Previene il rischio di ospedalizz Qe%\e morte (CV e per tutte le cause) e migliora la
qualita di vita dei pazienti cowﬁ &é? Dapagliflozin migliora alcuni tra i piu importanti
outcome del trattamento gg,ﬂ%&ompenso

N\

.3
‘ L'esigenza di diagjnﬁ)s&,@gestione precoce della CKD. Lelevata mortalita che si associa
ad una patolog’B‘s@e‘\nte, sulla quale Dapagliflozin € I'unico ad avere indicazione.

X0 Q)A

D .
‘ Nezg&&,;gé\necessité di modifica della posologia in base a condizioni del paziente. La

%Qﬁ*n&icité di utilizzo di Dapagliflozin, che e I'unico ad avere un filtrato di partenza di
‘;o{@ 5 ml/min anche nel paziente con T2D.
o

&
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Diabetes and hypertensmn are the most significant caus@ of CKD and
CKD prevalence increases with diabetes duration and b?/pertensmn status

o"} S
Age-standardized global prevalence rate of CKD Pre@ nce of CKD according
by cause per 100,000 persons in 2016 o @ hypertension status?
%O N
&\(bé}&\ P<0.001 .
N
- 32.0%
@ A@Q’ (30.2-33.9%) B CKD stage 1
Q C}\? CKD stage 2
Q\ . 307 B CKD stage 3/4
?% O 23.8%
SE QA %% 25 (22.0-25.7%)
?ET
1690,73 %\% £8 .
n L2 13.9%
we g 12.6-15.3%
Glomerulonephritis =z 8 ¢ 197 (126-13.3%) 9.9%
735,69 35 ° - 8.8-11.1%
18% ZE€ 104 ( °)
<8 [ ]
Hypertension >
744,1 -
18% 04 Di : '
iagnosed Undiagnosed Pre- Normal

hypertension hypertension hypertension

Diabetes and hypertension cause agp%xwgately 60% of CKD cases

X
CKD = chronic kidney disease; NHANI':©= National Health and Nutrition Examination Survey.
1. Xie Y et al. Kidney Int. 2018;94:567-581; 2. Crews DC et al. Hypertension. 2010;55:1102-1109.
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