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Congestive heart failure and cardiovascular death in patients
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Figurﬂd. Comparison of risk of congestive heart failure (A) and cardiovascular death (B) for rosiglitazone and
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Farmaci antidiabetici e scompenso cardiago

1. I farmaci (alcuni) aumentano il risg\laiaof: i
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2. Ifarmaci sono neutrali 59"
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nei diabetici con cardiopatia strutturale
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DPP-4 inhibitors were largely CV neutral on MACE

Saxagliptin (SAVOR trial)'

Primary endpoint: Composite of CV death,
myocardial infarction, or ischemic stroke
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Heart failure in diabetes: effects of anti-hyperglycaemic

Intensive vs

Lancet 2015; 385: 2107-17
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Figure 3: Effects in trials of more versus less intensive glycaemic control on myocardial infarction (fatal or
non-fatal) and heart failure resulting in admission to hospital or death



Despite control of known CV risk factors, patients with T2D "
remain at elevated risk of developing HF \06&0\09
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BP, blood pressure; CV, cardiovascular; CVA, cerebrovascular accident; HF, heart failure; hHF, hospitalisation for HF; HR, hazard ratio; LDL-C, low density—lipoprotein

cholesterol; MI, myocardial infarction; T2D, type 2 diabetes.
Rawshani A, et al. N Engl J Med. 2018;379:633-644.
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Figurel1: Meta; @%Sis?( I}ll trials on the composite of myocardial infarction, stroke, and cardiovascoular death (major adverse cardiovascular events)
stratlﬁ% presente of established atherosclerotic cardiovascular disease
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Figure 2: Meta-analysis of 5GLT2i trials on hospitalisation for heart failure and cardiovascular death stratified by the presence of established atherosclerotic
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Figure 3: Meta-analysis of 5GLT2i trials on hospitalisation for heart failure and cardiovascular death stratified by history of heart failure
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Figure 1. Suggested hypotheses for the cardioprotective effects of SGLT?2 inhibitors.



There are a number of putative mechanisms to explain
cardiorenal protection with SGLT2 inhibitors

KIDNEY CIRCULATION
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ECF, extracellular fluid; LV, left ventricular; SGLT2, sodium-glucose cotransporter 2.

1. Verma S, et al. JAMA Cardiol. 2017;2:939-940. 2. Sattar N, et al. Diabetologia. 2016;59:1333-1339.
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-’-. Primary composite endpoint according to HR
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PARADIGM-HF: primary outcome
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While EMPA-REG and CANVAS suggest CV and renal risk can be

. : \O

reduced, these results were seen in T2D patients who ;0

predominantly (>65%) had established CV disease 5\0\?0;\\
et e
. \Xo A\
EMPA-REG OUTCOME! CANVAS? 2 S° ot S
(N=7,020) (N=10,142) 66\\ @ 27 >99% of T2D patients in
AN the EMPA-REG OUTCOME

>99% > v eb5.6% trial and 65.6% of the T2D

of patients @2 PRAEUS  patients in the CANVAS

A ® trials already had

established CV disease i.e.

G\,P\\3 had a previous CV event
(o) (%‘\O (MI, stroke) or documented
N|= atherosclerosis (coronary

artery stenosis, peripheral
arterial stenosis)'?

0‘\690

CV, cardiovascular; eCVD, established CV disease; Ml, myocardial infarction; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes.
1. Zinman B, et al. N Engl J Med 2015;373:2117-2128; 2. Neal B, et al. N Engl J Med 2017;377:644-657



CV outcomes data for SGLT2 inhibitors are bundmg o3P

Two SGLT2 studies demonstrate a reduction in both MACE and heart failure endpomtso\a‘0 .

EMPA-REG OUTCOME

Outcome HR (95% Cl) Outcome o0 d\\a\\a HR (95% Cl)
NS
MACE (3-point) —— 0.86 (0.74, 0.99) M -pome‘ —=— 0.86 (0.75, 0.97)
o c© S\ 0
hHF ,I:L\ h@&
—— 0.65 (0.50, 0.85) ??, —— 0.67 (0.52, 0.87)
o es®
\NO | o
. . W\ g\(\ . . .
0 0,5 @,P‘ 0 0,5 1 1,5
Favors empagllflozm {avér% pléq@g Favors canagliflozin Favors placebo

Demonstrated a si éxgd\ﬁt,on in CV Demonstrated a significant reduction in CV
events in pa ~@QS eeelfing empagliflozin events in patients receiving canagliflozin

Established CVD: 99% Established CVD: 66%

MACE, major adverse cardiovascular event (CV death, nonfatal Ml and nonfatal stroke); MI, myocardial infarction; hHF hospitalization for heart failure.

Zinman B, et al. N Engl J Med 2015;373:2117-2128; Neal B, et al. N Engl J Med 2017 377:644-57



The majority of T2D patients in the DECLARE trial are in an
earlier stage of the CV risk continuum and at lower CV rlsgex

Multiple (22) risk factors Baseline , Placebo

40®

= 255-year-old males and 260 year-old FediFle: 1o o ariloe (N=8,578)
females plus A (O
= atleast one of the following: Age, years, 6(;9&8{\3 63.9(6.8) 64.0(6.8)
dyslipidemia, hypertension or current
DECLARE included smoking BMé\\@/m%m%h (SD) 32.1(6.0) 32.0(6.1)
PEEIILS Tl UZe Hg@}t\ % mean (SD)  83(1.2) 8.3(1.2)
and either: >40 Id with establi bﬁg\ e
240 years old with establis 6
atherosclerotic CV di Q Gg eGFR mean (SD) 85.4 (15.8) 85.1 (16.0)
= ischemic heart %\ Multiple risk factors, n (%) 10,186 (59.4%)
= periphera dls@fS%
= cere ular Est CV disease, n (%) 6,974 (40.6%)
g
) (O
trial had better baseiine ronal )
function thar) the EM™A-REG eGFR, mean (mLImlnI1 .73m ) 85.2 76.5 74 .1
OUTCOME? or CANVASH trials Micro-/macro-albuminuria (%) 30.2 30.2 40.6

BMI, body mass index; CV, cardiovascular; CVD, cardiovascular disease; Dapa, dapagliflozin; eGFR, estimated glomerular filtration rate; HbA,, glycated hemoglobin; SD, standard deviation; T2D, type 2
diabetes,

1. Raz |, et al. Diabetes Obes Metab 2018;20:1102—1110; 2. Wiviott SD et al. Online ahead of print. N Engl J Med. 2018; 3. Zinman B, et al. N Engl J Med 2015;373:2117-2128; 4. Neal B, et al. N Engl J Med
2017;377:644-657



DECLARE-TIMI 58: Broad CV risk population & 2 clinically relegvaant
and important CV primary endpoints in type 2 dlabege@\o
Compqgé%?d{\gn\\of

Placebo N & O\ death, M, stroke (MACE)

T2D, 240 years plus:
= Multiple (22) risk factors OR
» Established CV disease

1:1

Double-blind

Composite endpoint of

N=17,160

Primary End

Hospitalization for heart failure or

CV death

6\6 qud?to background CV and GLD per treating physician Secondary Endpoints
Q'a( low-up visits every 6 months; phone contact every 3 months . Renal composite endpoint
QQ(G G\‘e( - Event driven duration, with median follow-up of 4.2 years* . All-cause mortality
W9 (O
6\\' el

*median follow-up times: CANVAS — 2.4yrs; EMPA-REG OUTCOME - 3.1yrs

CV, cardiovascular; GLD, glucose-lowering drug; MACE, major adverse cardiac event; Ml, myocardial infarction; T2D, type 2 diabetes
1. Raz |, 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. Online ahead of print. N Engl J Med. 2018; 4. Zinman B, et al. N Engl J Med
2015;373:2117-2128; 5. Neal B, et al. N Engl J Med 2017;377:644—657



Dapagliflozin prevents hHF consistently across a broad range of

T2D patients regardless of history of eCVD or HE g«

. OV
&V %
hHF by presence/absence of eCVD

‘

Hospitalization for HF Hazard ratio (95% Cl) Hogpg)ﬂza(t'o@%\r HF Hazard ratio (95% Cl)
066\)‘ 5(}(\\\6
EStab"s?:gﬁ;’) Disease v 0.78 (0.63, o.97€1’D © o O\ “Prior HF* —e— 0.73 (0.55, 0.96)
?\P‘? o\ ot
Multiple Risk Factors O ’ 6\6 .
(No eCVD) ——i P\@Q (04@@‘98) No prior HF ——i 0.73 (0.58, 0.92)
\ O
OV, ©
(@\6 \\G(
(6@6 0{8\61 1 0 05 1 15
. . @JL >
‘\\'\q‘aQ \G Favors Favors ¢ Favors Favors >
6906 ?G‘ Dapagliflozin Placebo Dapagliflozin  Placebo
O *10% of patients in DECLARE had prior HF

CV, cardiovascular; eCVD, established CV disease; HF, heart failure; hHF, hospitalized heart failure; SGLT-2i, SGLT co-transporter 2 inhibitor; T2D, type 2 diabetes
Wiviott SD et al. Online ahead of print. N Engl J Med. 2018 INTERNAL MEDICAL USE ONLY



Definition of Heart Failure Classifications:

DECLARE HF Subgroup Analysis

« Documented EF <45% or
severe/moderate left ventricular
systolic dysfunction

ot <l 5
+ HF without known reduced EI'?\P\?

— History of HF and EF _\4)@%)0 g\(\
— History of HF

and no docur@@ated %EO
* No h
@@? é%e

\
5\\' @fo%ocumented EF

0\6\)0

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

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




Dapagliflozin prevents hHF regardless of history of HF or ejection fraction in

patients with T2D O\Og\'&‘
o0
hHF: history of HF? hHF: ejection fraction? 6(\6 6\'\'3\\6:\\
W
Hazard ratio (95% Cl) o‘:@\‘az: ?}\\a@ﬁazard ratio (95% Cl)
Prior HF —.—s 0.73 (0.55, 0.96) HFrERD <. (@ —e— 0.64 (0.43, 0.95)
e 50‘\\‘

S \
/L\ g‘b 3
G
No Prior HF —o— 0.73 658&3 e 5\ Not HFrEF —e—i 0.76 (0.62, 0.92)

N\
0 \(\ - HF without known
—— 0.72 (0.50, 1.04

C}\,P‘\3 (\g reduced EF ( )

2 66 - No history of HF —e—i 0.77 (0.60, 0.97)

; @’\ e
\o
Qo s Favors > 0 0.5 1 1.5
'Q@;@gl f Placeb ’ '
g,\’\»\q \} ( flozin aceno ¢ Favors Favors >
0\60 ? S Dapagliflozin  Placebo
10% of patients in DECLARE had prior HF 3.9% of patients in DECLARE had HFrEF?

aDefined as EF <45% or severe/moderate LV systolic dysfunction, with or without history of HF. CV = cardiovascular; EF = ejection fraction; HF = heart failure; o

HFrEF = heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; LV = left ventricular.
31 1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Kato ET et al. Online ahead of print. Circulation. 2019.



Cumulative Incidence Rate (%)
Patients with HFrEF2

32

The CV benefits of dapagliflozin appear early in T2D patients with HFr\Igﬁf’

hHF/CV death m

30 - 30 — 20 —
NNT (4yrs) = 11 NNT (4yrs) =18 \ NNT (4yrs) =16
*71 HR 95%cl *71 HR 95%cl Nz HR  95% Cl
0.62 (0.45, 0.86) 0.64 (0.43,0.95) 15— 8 .34, 0-9@6 — 0.59 (0.40, 0.88)
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é (e eq e( Days Days Days
\'\\‘ (\G
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0‘\69
aDefined as EF <45% or severe/moderate LV systolic dysfunction, with or without history of HF. CV = cardiovascular; DAPA = dapagliflozin; EF =ejection fraction; HFrEF =
heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; HR = hazard ratio; LV = left ventricular; NNT = number needed to treat; PBO = placebo; o
T2D = type 2 diabetes; yrs = years.

Kato ET et al. Online ahead of print. Circulation. 2019.



Diabetes and
established C\VD

Dian=e< and
milhoi e risk factors

A\ N
02 oet
Thes@data with dapagliflozin from DECLARE- TIMI 58 extend the benefit of SGLT2i to a

broader population of patients for primary and secondary prevention
Verma S, Juni P, Mazer CD, The Lancet 2018,




Pump, pipes and filter: dapagliflozin covers it all O\og\

Effects of dapagliflozin 10mq vs placebo?-? MACE hHF/CV death, 0\6‘0 ENAL
Prior MI < 2 years ago ‘ Oc\y\,a\\‘a
@5\
Prior Ml NNT4 years
=53
ASCVD but no

prior Ml

Primary
Preventior]

P MW' -

T2D population in DECLARE

ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; hHF = hospitalization for heart failure; MACE = major adverse cardiovascular events; Ml =
myocardial infarction; NNT = number needed to treat; T2D = type 2 diabetes.

34 1.Verma S et al. Online ahead of print. Circulation. 2019; 2. Furtado RHM et al. Online ahead of print. Circulation. 2019.




Farmaci antidiabetici e scompenso cardiago

1. I farmaci (alcuni) aumentano il risg\laiaof: i
scompenso ‘ N

2. Ifarmaci sono neutrali 59"

3. I farmaci riducono il risehie°di scompenso
nei diabetici con cardiopatia strutturale

4. I farmaciri g@@im"if rischio di scompenso
nei diabetic il generale

5. I faemact (alcuni) sono efficaci nel

trattamento dello scompenso anche nei

0\090 ] _
non diabetici



Practical Guide to PI‘eSCI"IbII‘LQ’\@\a\‘
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Sodium-Glucose Cotran§\ }ap@er 2
Inhibitors for Cardlgl\@ |@§ts

o8
Orly Vardeny, PuarmD, MS,” Muthiah \Qﬁ:ﬂjgaéxﬂgzm MD, MPH"
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\}
I CENTRAL ILLUSTRATION Stepwise Approach to Prescription of SGLT2 inhibitors by Cardiologists \'0\09
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Patients with T2DM with or at High Risk Drug Type Stable Hem Myn@‘“d (\\‘Anticlpatow Guidance Follow-up and Monitoring
Ffor CV Disease, Already on Metformin Canagliflozin, dapagliflozin, Clinical . %0 Consider diuretic dose - Serial assessment of renal
& empaglifiozin with similar \ \ reduction function, body weights, blood
Bealow Individualized HbA Tc Target: efficacy profile in reducing %‘ on EG ust pressure, and sympitoms
Bwitch non-metformin oral therapies (e.q. EE e Patuent T
<ulfonylureas) to a SGLT2i ) ml"l 73 m2 Genital/perineal hygiene = Dose uptitration guided by
Starting Dose liflozin, « Orthostatic hypotension need for glycemic control
{nn:‘.e daily im AM) El'tl.lg?iﬂﬂll n) =  Regular foot exams
Abowve Individualized HbATc Target: Ganﬂgliﬂm:ln ‘a 45 mLAmini.T3 m? - Symptoms of DA - Ensure adherence to SGLT2i,
Consider SGLT2i initiation = Dapaglifl g\(\ (canaglifiozin, - Avoid excessive alcohol other therapies, and
- Empa li ( empaglifiozin} therapeutic lifestyle
o [5 Multidisciplinary Care
Close communication with =  Multidisciplinary care team
wﬂmn-ﬁ other providers, including Tallow-up
bm%ﬂ Erﬂples PCPs and endocrinologists
Cﬂnsl limit morn-

m::e and pill burdern

Vardeny, 0. et al. J A&@@g ‘% 2019;7(2):169-7F2.
)
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