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HF iIs common and the prevalence is growing

Prevalence of HF %

/

% 1in 5 people aged 40 years and over will develop
heart failure in their lifetime?

o o@e @éea < It is the most rapidly growing cardiovascular
' ﬁ ﬁlﬁ ﬁlﬁ condition?. This is primarily driven by deteriorating

. . . 3
A Projections of HF prevalence in the US “feSterS and agelng pOpUIatlonS

(2010-2030)5

The prevalence of HF is predicted to increase in

developed countries because of ageing

25%

populations: in the US is estimated to increase by

2010 2015 2020 2025 2030 > 25% between 2010-2030%

Year

1Lloyd-Jones et al. Circulation. 2002 10;106(24):3068-72.; 2McMurray et al., Eur. Heart J. Suppl. (2002) 4 (Supplement D), D50-D58: 2Cowie et
al., Recommendations of Heart Failure Association of the ESC.2014; “Heidenreich et al., Circulation. 2011;123(8):933-44.



Heart failure leads to frequent hospitalizations

HF is one of the most common causes of hospitalization for
patients aged >65 years in developed countries?'®

w Nearly 44% of all HF patients are readmitted for any cause

within 1 year after dischargeZi7a

* Length of stay for HF hospitalization ranges between
1 m 510 days?'’®

H * In the USA, 30-day re-admission rates are >25%?2"?
* In Europe, re-admission rates are ~24% at 12 weeks??°

21E. Bul et al. Nat Rev Cardlol 2011;8:30—41; 2173, Maggionl et al.
Eur J Hean Fal 2013;13:806-1T7; 2158. Ponikowskl et al. ESC Heart
Fall 2014;1:4-25; 219, Kodiol et al. Am Heart J 201316598784,
220. Cledand et al. Eur Heart J 2003;24:442-63




Definition of heart failure with preserved (HFpEF), mid-range
(HFmrEF) & reduced ejection fraction (HFrEF)

Type of HF

HFrEF

HFmrEF

HFpEF

CRITERIA

Symptoms 1 Signs®

Symptoms * Signs®

Symptoms * Signs®

LVEF <40%

LVEF 40-4%%

LVEF =50%

|. Elevated levels of natriuretic peptides®;

2. At least one additional criterion:
a.relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2).

|. Elevated levels of natriuretic peptides®;

2. At least one additional criterion:
a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2).

Ponikowski P et al. Eur Heart J. 21 May 2016.

doi:10.1093/eurheartj/ehw128




ACCF/AHA HF stages and NYHA functional classes

ACCF/AHA Stages and NYHA Functional
Classifications: Comparison?

ACCF/AHA Stages of HF

At high risk for HF but without
structural heart disease or
symptoms of HF.

Structural heart disease but
without signs or symptoms of
HF.

Structural heart disease with
prior or current symptoms of
HF.

D Refractory HF requiring

specialized interventions.

None

NYHA Functional
Classification

No limitation of physical
activity. Ordinary physical
activity does not cause
symptoms of HF.

No limitation of physical
activity. Ordinary physical
activity does not cause
symptoms of HF.

Slight limitation of physical
activity. Comfortable at rest,
but ordinary physical activity
results in symptoms of HF.

Marked limitation of physical
activity. Comfortable at rest,
but less than ordinary activity
causes symptoms of HF.

Unable to carry on any
physical activity without
symptoms of HF, or
symptoms of HF at rest.

At risk of
developing
HF?

Existing
HF2

The first 2 stages (A and B) are
not HF but help identify patients
who are at risk for developing

HF because of comorbidities
like coronary artery disease,
hypertension, or diabetes
mellitus.t?

This suggests therapeutic
interventions introduced even
before the appearance of

LV dysfunction or symptoms can
reduce the population morbidity
and mortality of HF.2

1. Yancy CW et al. J Am Coll Cardiol. 2013;62:e147-239; 2. Hunt SA et al. Circulation. 2009;119:e391-479.
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SOCIETY OF
CARDIOLOGY

EURObservational Research Programme:
regional differences and 1-year follow-up results

of the Heart Failure Pilot Survey (ESC-HF Pilot)
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HF is a progressive disease

Chronic
decline

Cardiac
function and

quality of life Acute episodes

Adapted from Gheorghiade M, et al. Am J Cardiol. 2005;96:11G-17G



Advanced Heart Failure Has A High Mortality
Rate Similar To Aggressive Malignancies

Medical therapy alone can be

a poor long-term treatment
option for many in the more
advanced stages of heart
failure.

Many publications show the
mortality risk associated with
NYHA Class IV heart failure is
high, with a 1-year mortality
between 60 and 94 percent.!-4

100
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Mortality Rates

Leukemia  Lung Cancer  Pancreatic Class IV

Cancer Heart Failure
with OMM

Class IV heart failure patients treated with
medical therapy alone have mortality rates similar
to or greater than aggressive forms of cancer.®

1 Rose, Gelijns, Moskowitz, et al. NEJM. 345:1435-43, 2001.

2 Rogers, Butler, Lansman, et al. J Am Coll Cardiol. 50:741-47, 2007.
3 Hershberger, Nauman, Walker, et al. J Card Fail. 22:616-24, 2003.
4 Gorodeski, Chu, Reese, et al. Circ Heart Fail. 2:320-24, 2009.

5 Data on file. Pleasanton, Calif: Thoratec Corp.



Economic burden of chronic HF

m %, Primary care,
6, 6%

B %, Post-
discharge
outpatien

visits, 2

B %, Outpatient
%%, Drug treatment, eferral, 5, 5%

18, 18%
/ ® Primary care
m Qutpatient referral

Drug treatment

®m Hospital admissions

admissions, m Post-discharge
69; 69% outpatients visits

Hospitalization accounts for most CHF-associated costs

Stewart S et al. Eur J Heart Fail 2002:4:361-71



210XO0I TNG BepaTreiag KapdiakNg AVETTAPKEING

Relieve signs and symptoms

Improve quality of life

Goals of therapy N
In patients with Increase functional capacity
established HF1:2 .

Prevent hospital admission

Improve survival

J

 Drug therapy is the mainstay of treatment but only evidence-
based for HFrEF3

* Reductions in mortality and hospitalisation reflect ability of
therapies to slow or prevent progressive worsening?

HF, heart failure; HFrEF, heart failure with reduced ejection fraction
1. McMurray JJ et al. Eur Heart J 2012;33:1787; 2. Yancy CW et al. Circulation 2013;128:e240; 3. McMurray JJ, Pfeffer MA. Lancet
20053651877

11



Ol BAZIKEZ DAPMAKEYTIKEZ OEPANEIEZ MOY BEATIQONOYN THN
MPOINNQzH TQN AZOENQN ME KA

ACEI BB MRA Ivabradine LCZ696
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RRR in total mortality
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CHF Symptomati Symptomatic Symptomatic Symptomatic Symptomatic
population c HFrEF HFrEF HFrEF HFrEF, SR, HFrEF with
HR275 bpm elevated NP
levels
Background vs placebo  ACEIl vs ACEIl, BB vs ACEl, BB, MRA BB, MRA vs
therapy placebo placebo vs placebo enalapril

Ponikowski et al. Eur Heart J. 21 May 2016.



Effect of sacubitril/valsartan versus enalapril on glycaemic
control in patients with heart failure and diabetes:
a post-hoc analysis from the PARADIGM-HF trial

Mean HbA,, (%)
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Therapeutic algorithm for a patient with symptomatic HF with reduced
ejection fraction.(ESC HF GLs 2016)

Patient with symptomatic* HFrEF® B class |
¢ Class lla

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic .

and LVEF <35%

Yes |

Add MR antagonist®®

A 4

(up-titrate to maximum tolerated evidence-based dose)

Yes

. . No
Still symptomatic

and LVEF <35%

Yes l
! ! }

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)" QRS duration 2130 msec HR =70 bpm

v

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Therapeutic algorithm for a patient with symptomatic HF with reduced ejection
fraction. (cont..)

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'s QRS duration >130 msec HR >70 bpm

ARNI to replace T need for .
ACE-I i i Ivabradine

These above treatments may be combined if indicated

:

Resistant symptoms

Yes l l No 1

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Physicians’ adherence to evidence-based
pharmacotherapy in systolic heart failure:

data from the international QUALIFY survey

QUAL ¥
\/ﬁ Baseline characteristics (3)
Total N=7092
Diabetes mellitus, % 34.3
Hypertension, % 64.6
Atrial fibrillation, flutter, % 28.7
Peripheral artery disease, % 9.5
Stroke or TIA, % 11
Chronic kidney disease, % 17.8
Asthma or COPD, % 14.1
Mean serum creatinine *, umol/L (SD) 110.3 (71.5)
Median outpatient values BNP*, pmol/L, [Q1;Q3] 113.1[39.0;235]
Median outpatient values NTproBNP* (pmol/L), 232.5[90.4;482.6]
[Q1;Q3]
* Laboratory data within the last 12 months

Komajda et al. Eur J Heart fail 2016;18:514-522



PATHOPHYSIOLOGIC IMPLICATIONS OF
DIABETES IN HF

» Worse symptom/functional status
» Worse renal function

e More autonomic dysfunction

e More pulmonary dysfunction

e Impaired arterial vasodilatation

o Greater LV “diastolic dysfunction”

» Abnormal myocardial metabolism



CHARM-Overall:

Prognostic impact of diabetes

Mortality rate

0.4 -

0.3 - Diabetes mellitus

0.2 -

0.1 - No diabetes mellitus

0 6 12 18 24 30 36 42
Month



CHARM: Diabetes modifies relationship

between ejection fraction and outcome
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In-hospital Mortality of Diabetics vs Non-Diabetics
With AHF (ALARM-HF)

» Diabetics

® Non diabetics

Parissis et al. Int J Cardiol 2012



ESC 2016: Management of specific
comorbidities

Recommendations Class? Level ®

Iron deficiency

Intravenous FCM should be
considered in symptomatic patients
with HFrEF and iron deficiency
(serum ferritin <100 pg/L, or
ferritin between 100-299 pg/L and la
transferrin saturation <20%) in
order to alleviate HF symptoms,
and improve exercise capacity and

quality of life.

Diabetes

Metformin should be considered as
a first-line treatment of glycaemic
control in patients with diabetes
and HF, unless contra-indicated.

la

Ponikowski P et al. Eur Heart J. 21 May 2016. doi:10.1093/eurheartj/ehw128



Treatments not recommended for co-morbidities
In patients with HF

Diabetes

Thiazolidinediones (glitazones) are
not recommended in patients with

HF, as they increase the risk of HF 209,210
worsening and HF hospitalization.

Arthritis

NSAIDs or COX-2 inhibitors are

not recommended in patients with 12213

HF, as they increase the risk of HF
worsening and HF hospitalization.

Ponikowski P et al. Eur Heart J. 21 May 2016.
doi:10.1093/eurheartj/ehw128



HbA1c for outcome prediction in HF 7

Is there an optimum HbA1c for CHF patients with DM ?
Unclear association between glycaemia (HbA1c) and mortality in CHF
not suitable as therapy target in CHF

U - shaped relation J —shaped relation inverse relation
30 30 100
: HbA1c >7.0
& o i F -
£ 2. 20 g
& . [ R HbA1c <7.0
o 1 z
5 10 10 i
= 4 20 Pu 005
0 | I3 0 ™ i 0 ¥ T T 1] | O TR L R | I | 518 T 1
<6.4 6.5-71 7.2-78799.0 >9 5.6 6 6.4 67 7 7.2 0 2 46 B 1012141613202 2
HbA1c (%) HbA1c (%) Time (months)
N=5,815 N=436 N=123
CHF + DM CHF, LVEF=45% CHF +DM

LVEF 25%£7%

Aguilar et al., JACC 2009 Goode et al., Heart 2009 Eshaghian et al., AHJ 2006



O evTaTIKOG YAUKOIMIKOG EAeyXOG* eV ATTEDEICE VA ETTNPEACE]
OnNMAVTIKA ToV KivOouvo yia Kapdiak AVETTAPKEIO

Number of events (yearly rate, %) H d rati
azard ratio

AHbALC (%)

: : . : (95% CI)
More intensive Less intensive
Admission to hospital/fatal HF
ACCORD 152 (0.90) 124 (0.75) ~1.01 i 1.18 (0.93, 1.49)
ADVANCE 220 (0.83) 231 (0.88) _0.72 = 0.95 (0.79, 1.14)
UKPDS 8 (0.06) 6 (0.11) —-0.66 <= 0.55(0.19, 1.60)
VADT 79 (1.80) 85 (1.94) -1.16 . 0.92 (0.68, 1.25)
Overall 459 446 -0.88 > 1.00 (0.86, 1.16)
(Q=3.59, p=0.31, 12=16.4%)
I I
0.5 1.0 2.0
< >
Favours more Favours less
intensive control intensive control

*Versus less-intensive glycaemic control
HbA1c, glycated haemoglobin; HF, heart failure

Turnbull FM et al. Diabetologia 2009;52:2288 2



Type 2 diabetes mellitus and heart failure:

a position statement from the Heart Failure
Association of the European Society of
Cardiology

Table 7 Summary of evidence for type 2 antidiabetic
drugs in patients with prevalent heart failure

Class of drug

SGLT2 inhibitors
(e.g. empagliflozin,
canagliflozin)

Metformin

GLP-1 receptor
antagonists (e.g.
liraglutide, albiglutide)

Evidence

No RCTs in HE.
Large RCTs in patients with HF with an
without T2DM are underway

No RCTs in HE

In observational studies in HF,
metformin is associated with lower
mortality rates than sulphonylureas or
insulin.179

Benefit/risk ratio unknown.

No large RCTs.

Liraglutide - two small RCTs reported
no effect on (i) LV function,'® (ii)
hierarchical composite of death/HF
hospitalization/BNP change. 8!

Benefit/risk ratio unknown.

Sulphonylureas

Insulin

DPP4 inhibitors

No RCTs in HE

Data equivocal. Some observational data
suggest an increased mortality risk
with sulphonylureas compared with
metformin.17%.182

No RCTs in HE

In observational studies in HF, insulin
was associated with higher mortality
rates than metformin.!”?

Benefit/risk ratio unknown.

No RCTs in HF (saxagliptin
contraindicated in HF16.17),
Benefit/risk ratio unknown.

European Journal of Heart Failure (2018)

doi:10.1002/ejhf.1170



Inhibit proximal tubular glucose reabsorption, cause
diuresis and natriuresis, lower BP and reduce
weight. Also renoprotective (in diabetes)?

T

51 segment

of proximal
j tubule
—1— Collecting DRkl ~°0% reabsorption
duct

segment of

SAWSSP ~10% reabsorption

HEE,

No glucose




Empagliflozin reduced the rate of HF hospitalisation
versus placebo

Hospitalisation for HF
7 Placebo

Hazard ratio, 0.65 (95% CI, 0.50-0.85)

P=0.002 Empagliflozin

Patients with Event (%)
T

0 !
0 6 12 18 24 30 36 42 48
Month
No. at Risk
Empagliﬂozin 4687 4614 4523 44327 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Empagliflozin reduced hospitalisation for heart failure by 35%

Zinman B, et al. N Engl J Med 2015;373:2117-2128.
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H DECLARE £xé&1 TO HEYOAUTEPO TTOOOOTO EVTASNG A0BEVWV XWPIG eyKaTeoTNMEVN KA
VOO O METASU TWV HEAETWYV KA ékBaong pe SGLT2i

=  H mAsiopngia Twv acBevwv pe ZAT2 dev €xel eykaTeaTnpévn adOnpookAnpwTikry KA véool

EMPA-REG OUTCOME? CANVASS DECLARE*
(N=7.020) (N=10.142) (N=17.160)

<1% 59,4%
/ / (n=10.189)

SGLT2i: AvactoAéag cuppuetapopéa NAukolng — Natpiou 2, KA: Kapdiayyeiakd, 2AT2: Zakxapwdng AlaBATng TUTTOU 2.

1. Einarson TR, et al. Cardiovasc Diabetol 2018;17:83; 2. Zinman B, et al. 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



g T
KUpio TeAIkd onueio: Z0vBeTo voonAcgiag yia Kapdiaky AVETTAPKEIA 1
KA 6avaro

6 /| HR 95% CI TIMA P Placebo (496 ZupBdvTa)
0.83 (0.73, 0.005
0.95) DAPAGLIFLOZIN 10 mg (417 SupdvTa)

s
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b
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| | | | | | | | |
0 180 360 540 720 900 1080 1260 1440

Huépeg
N o€ Kivduvo
DAPAGLIFLOZIN 10 mg 8582 8517 8415 8322 8224 8110 7970 7497 5445

Placebo 8578 8485 8387 8259 8127 8003 7880 7367 5362

N o€ kivouvo gival o apIBudg Twv agbevwv uTrd Kivouvo ekdNAwong cuufavTog Katd TNV Evapéng Tng TTEPIOdOU TTapakoAolbnong.
KA, kapdiayyelakog, HR, avaAoyia kivduvou, Cl, didoTnua eutrioToolvng
Wiviott SD et al. Online ahead of print. New Engl J Med. 2018.



KUpio TeAIkd onueio: Z0vBeTo voonAcgiag yia Kapdiaky AVETTAPKEIA 1
KA 0dvaTo Kal eTTINEPOUG OTOIXEIO

ApIOHOG ZupBavTwy
DAPAGLIFLOZIN 10 mg Placebo
(N=8.582) (N=8.578) HR (95%CI) TIUA p
Zovlero vKA / KA Bdvaro —— 417 496 0.83 (0.73, 0.95) 0.005
NoonAcia yia KA —— 212 286 0.73 (0.61, 0.88)
KA @davartog R 245 249 0.98 (0.82, 1.17)

| | | | Il
0.6 07 08 09 101112

——

Ymép Ymép
DAPAGLIZLOZIN Placebo

H TiuA-p ap@ittAeupou eAEyyou TTapoucIGeTal yia TO TTPWTEUOV KATAOANKTIKO onueio ammoteAeopaTikdTnTag Tou KA Bavdartou i voonAeiog yia KA.
KA, kapdiayyelakdg, VKA, voonAgia yia kapdiakr avettdpkeia; KA, kapdiakr) averrapkela; HR, avahoyia kivduvou, Cl, didoTnua eutTioToouvng
Wiviott SD et al. Online ahead of print. New Engl J Med. 2018.



Effect of Dapagliflozin on Heart Failure and Mortality in

Tvpe 2 Diabetes Mellitus

Of 17,160 patients, 671 (3.9%) had HFrEF, 1316 (7.7%) had HF without known
reduced EF and 15,173 (88.4%) had no history of HF at baseline

Dapagliflozin Placebo
. Rﬂf{ﬂm . mﬂ{[%) ‘ﬁ HR (95% CI)  P-interaction
Cardiovascular death/ Hospitalization for heart failure
HFrEF el 59 179 95 271 92 0.62 (0.45-086) 0.046
Not HFrEF 358 43 401 48 0.5 0.88 (0.76-1.02)
HF without known reduced EF 92 140 99 148 0.8 0.88 (0.66-1.17)
Without Hx of HF 266 34 302 39 05 0.88 (0.74-1.03)
Hospitalization for heart failure
HFrEF e 41 135 63 190 55 0.64 (0.43-0.95) 0449
Not HFrEF —— 171 21 123 27 046 0.76 (0.62-0.92)
HF without known reduced EF — 51 23 67 10.6 23 0.72 (0.50-1.04)
Without Hx of HF 120 15 156 20 05 0.77 (0.60-0.97)
'E'Cardiovascular death
g HFrEF —_— 25 72 47 124 52 0.55 (0.34-090) 0.012
2 Not HFrEF 20 25 02 23 02 1.08 (0.89-131)
_g'_ HF without known reduced EF | — 54 74 38 3.2 22 1.41(093-2.13)
B Without Hx of HF E 166 2.1 164 21 0.0 1.01 (0.81-1.25)
EAII cause mortality
.’3 HFrEF —_—— 38 113 68 177 6.4 0.59 (0.40-0.88) 0016
£ Not HFrEF 491 55 502 34 01 0.97 (0.86-1.10)
% HF without known reduced EF 84 113 81 10.9 0.6 1.02 (0.75-1.38)
g Without Hx of HF 407 50 421 49 01 0.96 (0.84-1.10)
01 1 10
Favors dapagliflozin Favors placebo

101161/ CIRCULATION AHA 119 040130



Comparison of the Effects of Glucagon-Like Peptide Receptor Agonists and
Sodium-Glucose Co-Transporter 2 Inhibitors for Prevention of Major
Adverse Cardiovascular and Renal Outcomes in Type 2 Diabetes Mellitus:

A Systematic Review and Meta-Analysis of Cardiovascular Outcomes Trials

Treatment FPlacebo
Trials Patients Events Events Events Weights HR [95% CI]
per 100 ptyrs per 100 ptyrs
GLPi1-RA
ELINA, BOAR 48 18 18 6.7 o ome 096 .75, 1.23)
LEADER G40 A5G 12 1.4 5.4 oo D87 [0.73, 1.08]
SUSTAIN-8 287 113 18 16 L | ] 111 [0.77, 161]
EXSCEL 14752 450 0g 14 =0 ——— 094 [0.78,1.13]
Fixed Effects for HHF [Povalue=0.20) o 093 0,83, 1.04]
3
- —
%.LTEI
EE‘&-RE’G QUTCOME  Tozp =1 K] 14 4.0 - 0,85 [2.50, 0.85]
-
CENVAS Program 10143 743 0& 0@ ISE o 067 [0.52, 0.87]
OECLARE-TIMI 68 1T160 438 08 LT} 0.4 [ T 0.73 [0.61, 0.88]
B
Fied Effects for HHF [Povalues<0,0a1) — : D69 J0.61, 0.75]
i
- M T T 1
E 0.50 1.00 1.50 2.0
i_ Harard Ratia
L]

Conclusions: In trials reported to date, GLP1-RA and SGLT2i reduce atherosclerotic MACE to
a similar degree in patients with established ASCVD, whereas SGLT21 have a more marked
effect on preventing HHF and progression of kidney disease. Their distinct clinical benefit
profiles should be considered in the decision-making process when treating patients with T2DM.

10.1161/CIRCULATIONAHA 118038868



Prevention of Heart Faillure With
SGLT-2 Inhibition

FIGURE 1 Proposed Mechanisms of Benefit of SGLT-2i in Heart Failure

Improved Reduction in
cardiac interstitial
bioenergetics edema

SGLT-2i and
Prevention of CHF

Reduced
Preload and
Afterload and
reduction in LV
wall stress

Inhibition of
cardiac sodium-
hydrogen
exchange

Improved renal
function and
cardiorenal

physiology

CHF = congestive heart failure; LV = left ventricular; SGLT-2i = sodium-dependent
glucose cotransporter-2 inhibitor(s).

JACC VOL. 71, NO. 22, 2018
JUNE 5, 2018:2507-10



H peAétn DAPA-HF Ba agloAoynoel Tnv £midpaon Tng
datrayAipAolivng og aoBeveic pe HFrEF pe R xwpig ZAT2

Q]) DAPAHF

AoOBeveig pe
HFreF:

NYHA Class II-IV
LVEF <40%
Auénuévo NT-

proBNP

21aBepr) SoC HF
%

Me i xwpic ZAT2

eGFR 230
mL/min/1.73 m?

KA = kapdiayyeikog; eGFR = ekTiuwpevog puBudg OTTEIPAATIKAG
diénong; HFrEF = kapdiakr aveTTApKEIa e HEIWPEVO
kAGopa egwbnaong; KA = kapdiakr avetrapkela, VKA =
voonAeia yia kapdiakr avetrdpkeia; LVEF = kKAdopa
egwonong apioTeprig KoiAiag; NT-proBNP = N-teppuariké pro
B 1UTTOU VaTploupnTikG TTETTTIO0; NYHA = New York Heart
Association; SoC = kaBiepwpévn Beparreia;

2AT2 = oakyapwdng diaBATng TUTTOU 2.

Study NCT03036124. ClinicalTrials.gov website.

1:1
AITAda TU@AR

AatrayAipAodivn
(10 mg R 5 mg ava
nuépa)

Eikoviké @dapuako

* Emmrpéobera otnv
SoC yia HFrEF

* Aildpkela peAéTng ~33
months

* ExTIpwpEVn
nuepopnvia
oAoKApwOoNG TNG
MEAETNG: AekéupBprog
2019

MpwTtelov KATAANKTIKO OonuEio

2UVOETO KATAANKTIKO
onueio:

+ KA 0davarog

« VKA

+ Emeiyouoa emmiokeyn
yia HF

+ KA 0davarog Kai
0dvaTtog Kabe
aiTioAoyiag

TeAIKd onueia

* 2UVOAIKOG aplOuog KA
@avdrou Kai
voonAsgiwyv yia KA

* Ne@pikd TEAIKS onpeio

* 2KOP CUHUTTTWHATWYV
KA

AguTepeloVTa KATAANKTIKA OnUEia
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Primary Endpoint: CV Death or hHF or an Urgent HF Visit!?

36 7
32
26% RRR
28 7
Placebo

N
~
1

HR 0.74 (0.65, 0.85)
DAPA  p=0.00001

N
o
1

[EEN
»

NNT =21

Cumulative Percentage (%)
=
N

[ [ [ [ [ |
0 3 6 9 12 15 18 21 24
No. at

, Months from
Risk Randomization

DAPA 2373 2305 2221 2147 2002 1560 1146 612 210
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat; RRR =
relative risk reduction

1. McMurray JJV et al. N Engl J Med. 2019. https://doi.org/10.1056/NEJM0a1911303. Accessed September 19, 2019. 2. McMurray J.
Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.



Effects of Dapagliflozin on Worsening Heart Failure
and Mortality13

Dapagliflozin

10 mg Placebo
Outcome (n=2373) (n=2371) HR (95% ClI) HR (95% CI) | P value

Cardiovascular death, 0.74 (0.65
hospitalization for heart failure 386 (16.3) 502 (21.2) N E— ' 0 85.) ' 0'0%001
or urgent heart failure visit '
ol ot ; 0.00003
Hospitalization for heart failure 0.70 (0.59, 2
or urgent heart failure visit 237 (10.0) 326 (13.7) 0.83)
Hospitalization for heart failure 231 (9.7) 318 (13.4) e — 0'78 ég'fg' 0.00013
Cardiovascular death 227 (9.6) 273 (11.5) 0 85 é%)ﬁg 0.0292
Cardiovascular death or 382 (16.1) 495 (20.9) o 0.75 (0.65, 0.00002
hospitalization for heart failure ' ' 0.85) 2
0.83(0.71
Death from any cause 276 (11.6) 329 (13.9) I 1 1 ' 0 5(37) ' 0.022*2
0.40 0.80 1.00 1.2 '

DAPA 10 mg Better g —p Placebo Better

*Nominal p-value.
1. McMurray JJV et al. Supplementary material. N Engl J Med. 2019. https://doi.org/10.1056/NEJM0a1911303. Accessed

September 19, 2019. 2. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris,
France. 3. In House Data, AstraZeneca Pharmaceuticals LP. CSP D1699C00001.



Primary Endpoint: Prespecified Subgroups
-

Characteristics HR (95% ClI) HR (95% CI) Characteristics HR (95% ClI) HR (95% ClI)
Type 2 diabetes at baseline? NYHA Class
Yes - 0.75 (0.63, 0.90) Il 0.63 (0.52,0.75)
No —_—— 0.73(0.60, 0.88) Il or IV S 0.90 (0.74, 1.09)
Baseline eGFR (mL/min/1.73 m?) LVEF (%)
<60 = 0.72 (0.59, 0.86) <Median - 0.70 (0.59, 0.84)
=60 e 0.76 (0.63, 0.92) >Median S 0.81 (0.65, 0.99)
MRA at baseline NT-proBNP (pg/mL)
Yes = 0.74 (0.63, 0.87) <Median —B 0.63 (0.49, 0.80)
No I — 0.74 (0.57, 0.95) >Median e 0.79 (0.68, 0.92)
Atrial Fibrilation or Flutter at Enrollment ECG
Yes - | 0.82 (0.63, 1.06)
No . 0.72 (0.61, 0.84)
| | | | l | | |
0.50 0.80 1.00 1.25 2.00 0.50 0.80 1.00 1.25 2.00
DAPA Better €= =P Placebo Better DAPA Better €== == P|acebo Better

A selection of subgroups is presented above.
aDefined as history of T2DM or HbA1c 26.5% at both enroliment and randomization visits.

DAPA = dapagliflozin; ECG = electrocardiogram; eGFR = estimated glomerular filtration rate; HR = hazard ratio; MRA = mineralocorticoid receptor antagonist;
NT pro BNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association; LVEF = left ventricular ejection fraction.

McMurray JJV et al. N Engl J Med. 2019. https://doi.org/10.1056/NEJM0al1911303. Accessed September 19, 2019.



Safety Outcomes

Dapagliflozin
Variable (n=2368)

AE leading to treatment discontinuation, n (%) 111 (4.7)

Adverse Events of Interest, n (%)

Volume depletionT 178 (7.5)
Renal AE* 153 (6.5)
Fracture 49 (2.1)
Amputation 13 (0.5)
Major hypoglycemia' 4 (0.2)
Diabetic ketoacidosis$ 3(0.1)
Fournier’s gangrene 0

McMurray JJV et al. N Engl J Med. 2019. https://doi.org/10.1056/NEJM0a1911303. Accessed September 19, 2019.

Placebo
(n=2368)
116 (4.9)

162 (6.8)

170 (7.2)

50 (2.1)

12 (0.5)

4 (0.2)
0.0

1 (<0.1)

0.79

0.40

0.36

1.00
1.00



Type 2 diabetes mellitus and heart failure:
a position statement from the Heart Failure
Association of the European Society of

Cardiology

Table 9 Selected ongoing randomized clinical trials of SGLT2 inhibitors in patients with prevalent heart failure

Clinical trial

Empagliflozin
EMPEROR-Reduced (NCT03057977)

EMPEROR-Preserved (NCT03057951)

Empire HF (NCT03198585)

EMMY (NCT03087773)

Brief description of the trial

Empagliflozin Outcome Trial in Patients With Chronic Heart Failure With Reduced Ejection Fraction
e Study population: HFrEF, with and without T2DM.
e Estimated enrolment: n=2850.
e Treatment: empagliflozin vs. placebo on top of guideline-based medical therapy.
e Primary outcome: CV death or HF hospitalization (time frame: up to 38 months).
Empagliflozin Outcome Trial in Patients With Chronic Heart Failure With Preserved Ejection Fraction
 Study population: HFpEF, with and without T2DM.
e Estimated enrolment: n=4126.
¢ Treatment: empagliflozin vs. placebo on top of guideline-based medical therapy.
® Primary outcome: CV death or HF hospitalization (time frame: up to 38 months).
Empagliflozin in Heart Failure Patients With Reduced Ejection Fraction
e Study population: HFrEF, with and without T2DM.
e Estimated enrolment: n=189.
¢ Treatment: empagliflozin vs. placebo on top of guideline-based medical therapy.
e Primary outcome: change in plasma concentrations of NT-proBNP (time frame: 90 days) as a measure
of treatment impact on HF.
Impact of Empagliflozin on Cardiac Function and Biomarkers of Heart Failure in Patients With Acute
Myocardial Infarction
e Study population: patients with acute Ml with and without T2DM.
» Estimated enrolment: n=476.
¢ Treatment: empagliflozin vs. placebo.
¢ Primary outcome: change in plasma concentrations of NT-proBNP (time frame: 26 weeks) as a measure
of treatment impact on HF.

European Journal of Heart Failure (2018)

doi:10.1002/ejhf.1170

RECEDE-CHF (NCT03226457)

Canagliflozin
(NCT02920918)

Dapagliflozin
Dapa-HF (NCT03036124)

DEFINE-HF (NCT02653482)

SGLT2 Inhibition in Combination With Diuretics in Heart Failure
® Study population: HFrEF with T2DM.
o Estimated enrolment: n=34.
o Treatment: empagliflozin vs. placebo.
® Primary outcome: the effect on the change in urine output from baseline (time frame: 6 weeks).

Treatment of Diabetes in Patients With Systolic Heart Failure

o Study population: HFrEF with T2DM.

o Estimated enrolment: n=88.

o Treatment: canagliflozin vs. sitagliptin.

® Primary outcome: change in aerobic exercise capacity and ventilator efficiency (time frame: baseline and
12 weeks).

Effect of Dapagliflozin on the Incidence of Worsening Heart Failure or Cardiovascular Death in Patients
With Chronic Heart Failure

o Study population: HFrEF with and without T2DM
o Estimated enrolment: n=4500.
o Treatment: dapaglifiozin vs. placebo.
® Primary outcome: CV death or hospitalization for HF, or an urgent HF visit (time frame: from
randomization up to approximately 3 years).
Dapaglifl

in Effect on Symp and Biomarkers in Diabetic Patients With Heart Failure

o Study population: HFrEF with T2DM.

o Estimated enrolment: n=250.

o Treatment: dapagliflozin vs. placebo.

® Primary outcome: change in plasma concentrations of NT-proBNP (time frame: 12 weeks) as a measure
of treatment impact on HF.




Diabetes in Heart Failure Checklist

v/ Treat heart failure in people with diabetes the SAME as
you would a person without diabetes

v METFORMIN recommended if eGFR >30 mL/min/1.73 m?

v'If eGFR <60 mL/min, use Renin Angiotensin Aldosterone
system or sacubitril/valsartan blockade carefully

v'Do NOT use thiazolidinediones
v/ Avoid saxagliptin in patients with heart failure and diabetes

v'SGLT2 inhibitors should be preferable treatment in diabetic
HF pts

v’ An SGLT2 inhibitor should be the preferable anti-diabetic
agent in patients with risk factors in order to prevent HF



