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GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

; FIRST-LINE THERAFY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)
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Dalla corteccia del melo una molecola con effetto antidiabetico: la florizina

Isolata dal tronco del melo
(1835)

Scoperto I'effetto
ipoglicemizzante
(1899)

Identificato il meccanismo
d’azione renale
(1933)

Scoperto I'effetto
antidiabetico
(1987)

Inibitori SGLT2

https://www.acef.it/glucoflozin-s-tit-mela-50-florizina/



L’'inibizione di SGLT2 ha un effetto pleiotropico
di protezione cardiorenale
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Efficacia degli SGLT2i su glicata, peso, PA

Figure 4: HbAlc lowering (%) with highest approved doses of SGLT-2 inhibitors:
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Figure &: Systolic blood pressure lowering (mm of Hg) with highest approved doses of SGLT-2 inhibitors:
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Figure 5: Body welight lowering (Kg) with highest approved doses of SGLT-2 inhibitors:
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SGLT2i - STUDI DISPONIBILI:

- EMPA-REG OUTCOME
- CANVAS Trials Program
e CANVAS
e CANVAS-R
- DECLARE-TIMI 58
- CREDENCE
- VERTIS CV
- DAPA CKD, DAPA HF, EMPEROR Reduced
- (popolazioni speciali con e senza diabete)



SGLT-2i: CVOT nel diabete tipo 2

pazienti con e senza diabete

EMPA-REG CANVAS DECLARE VERTIS CREDENCE DAPA-HF EMPEROR-R
Empagliflozin  Canagliflozin  Dapagliflozin  Ertugliflozin  Canagliflozin Dapagliflozin  Empagliflozin
renal HFrEF HFrEF
WP‘E 2 diabetes % 100 100 100 100 100 Type 2 diabates % 45 50
Prior CV disease % 100 65 41 100 50 LVEF % 3l 27
Prior heart failure % 10 14 10 23 14 Prior heart fallure % 100 100
ipt MACE 0.86* 0.86* 0.93 0.97 0.80* wHFj"C"J death 0.74* 0.75*
0,74, 0.99 0,75, 0.97 0.84,1.03 0485, 111 067,095 0.64, 0.85 0.65, 0.86
CV death 0.62* 0.87 0.98 0.92 0.78 CV death 0.82* 0.92
0.49, 0.77 072, 1.06 082 117 077,111 061,100 0.69 098 0.75,1.12
Non-fatal M| 0.87 0.85 0.89 1.00 0.81
0.70, 1.09 0,69, 1.05 0.77,1.01 086 1.27 059, 1.10
Mon-fatal stroke 1.24 0.90 1.01 1.00 0.8B0
092,167 071,115 024,121 076,132 056 1.15
Hospitalised HF 0.65* 0.67* 0.73* 0.70* 0.61* Hospitalised HF 0.70* 0.69*
0.50, 0.85 0,52, 0.87 061,088 054,050 047, 0280 0.59, 0.83 0.59 0.81
All cause death 0.68* 0.87 0.93 0.83 All cause death 0.83* 0.92
057,08 074,101 032 1.04 0.68, 1.02 0.71, 087 077, 1.10

CV, cardiovascular; MACE, major adverse cardiovascular event, M1, myocardial infarction; HF, heart failure; wHF, worsening heart failure.,
* Statistically significant or nominally statistically significant, Declare may include fatalities in M1 and stroke figures
dadapred from Bailey & Gay, Diab Bes ClinPract 201%, 155, 107785 and rom fannad et 3, Lancet DEL 2020, 396, H19 809

Bailey C.J. EASD 2020



Figure 1. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Major Adverse Cardiovascular Events—Composite of Myocardial Infarction,
Stroke, or Cardiovascular Death

|1| Overall MACEs

Treatment Placebo
Rate/1000 Rate,/1000 Hazard ratio Favors | Favors
MNo./total Mo.  patient-years Mo /total No.  patient-years (95% CI) treatment : placebo Weight, %
EMPA-REG OUTCOME 490/ 4687 374 28242333 439 0.86 (0.74-0.99) I—I—I 15.72
CANVAS program NA/5795 269 MA/4347 31.5 0.86(0.75-0.97) }—H 2012
DECLARE-TIMI 58 756/8582 226 803/8578 242 0.93 (0.84-1.03) Irl-l 32.02
CREDENCE 21712202 187 269/2199 487 0.80 (0.67-0.95) I—H 10.92
VERTIS CV 735/5499 40.0 3168/2747 40.3 0.99 (0.88-1.12) I-H 2123
Fixed-effects model (Q=5.22; df =4; P=.27; 12 =23 4%) 0.80 (0.85-0.95) &
0.2 1 2
HR (95% CI)
Figure 2. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Cardiovascular Death
[A] overall cv death
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
Mo, ftotal Mo.  patient-years Mo ftotal No.  patient-years (95% C1) treatment | placebo Weight, %

EMPA-REG OUTCOME 172/ 4687 12.4 13772333 20.2 0.62 (0.49-0.77) —a— 15.61

CANVAS program MNA/ST95 11.6 MA /4347 12.8 0.87 (0.72-1.06) —— 21.32

DECLARE-TIMI 58 245/8582 7.0 249/8578 7.1 0.98 (0.82-1.17) I—i—| 2524

CREDENCE 1102202 19.0 140/219% 244 0.78 (0.61-1.00) I—.—t 13.05

VERTIS CV 3141/5499 17.6 1842747 19.0 0.92(0.77-1.10) I—.—| 2477

Fixed-effects model (Q=11.22; df=4; P=.02; I2=64.1%) 0.85 (0.78-0.93) <

0.2 1 2
HR (95% CI)

McGuire DK, JAMA 2020



Figure 3. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Hospitalization for Heart Failure

[&] overall HHF
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
Mo./total Mo. patient-years  No.ftotal Mo.  patient-years {95% cl) treatment | placebo
EMPA-REG OUTCOME 126/4687 9.4 §5/2333 14.5 0.65 (0.50-0.85) —e—
CANVAS program MA/5795 5.5 MAS4347 8.7 0.67 (0.52-0.87) —e— :
DECLARE-TIMI 58 212/8582 6.2 286/8578 8.5 0.73 (0.61-0.88) o—i
CREDENCE 85/2202 15.7 141/2199 253 0.61 (0.47-0.80) |
VERTISCV 139/5499 7.3 99/2747 10.5 0.70 (0.54-0.90) i
Fixed-effects model (0= 1.39: df =4; P=_85; 2 =0.0%) 0.68 (0.61-0.76) < |
I T L |
02 1
HER (95% C1)
[B] HHF by ASCVD status
Treatment Flacebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
Mo./total No.  patient-years  No./total Mo. patient-years (95% CI) treatment | placebo
Patients with ASCVD
EMPA-REG OUTCOME  126/4687 9.4 95/2313 14.5 0.65 (0.50-0.85) —a—i
CANVAS program MNAS3IT56 7.3 NAS2900 11.3 0.68 (0.51-0.90) P
DECLARE-TIMI 58 151/3474 11.1 192/3500 14.1 0.78(0.63-0.97) ——
CREDENCE 59/1113 206 §2/1107 33.2 0.61 {D.44-0.85) -
VERTISCV 135/5459 1.3 899/2747 10.5 0.70(0.54-0.90) [ |
Fixed-effects model (Q=1.97; df =4; P=.74; P =0.0%) 0.70(0.62-0.78) <
Patients without ASCVD
CANVAS program NA/2039 26 NA/1447 4.2 0.64 (0.35-1.15) b
DECLARE-TIMI 58 61/5108 g 94/5078 4.6 0.64 (0.46-0.88) >
CREDENCE 30/1089 10.6 49/1092 1.5 0.61 (0.39-0.96) i
Fixed-effects model (Q=0.03; df = 2; P= 99, 1 =0.0%) 0.63 {0.50-0.80) - |
- —r—r1
0.2 1

HR (95% C1)

Weight, %
16.09
17.10
31372
16.01
17.08

Weight, %

19.62
17.13
29.66
12.74
20.84

16.38
55.07
28.56

McGuire DK, JAMA 2020



EMPEROR-Reduced and DAPA-HF trials

EMPEROR-Reduced DAPA-HF

Empagliflozin Placebo Dapagliflozin Placebo
Number of participants 1863 1867 2373 2371
Age, years 67-2 (10-8) 665 (112) 662 (11-0) 665 (10-8)
Sex

Men 1426 (76.5%) 1411 (75-6%) 1809 (76-2%) 1826 (77-0%)

Women 437 (23-5%) 456 (24-4%) 564 (23-8%) 545 (23-0%)
NYHA functional classification

Il 1399 (75-1%) 1401 (75-0%) 1606 (67-7%) 1597 (67-4%)

1l 455 (24-4%) 455 (24-4%) 747 (31-5%) 751 (317%)

W 9(05%) 11 {0-6%) 20(0-8%) 23 (1.0%)
Mean LVEF, % 277 (6-0) 272 (61) 312 (67) 309 (6-9)
NT-pro BNP, pg/imL 1887 (1077-3429) 1926(1153-3525) 1428 (B57-2655) 1446 (857-2641)
Medical history

Hospitalisation for heart 577 (31-0%) 574 (30-7%) 1124 (47-4%) 1127 (47-5%)

failure*

Diabetest 927 (49-8%) 929 (49-8%) 1075 {45-3%) 1064 (44-9%)
eGFR, mU/minper173m*s  61-8(217) 622 (215) 66-0 (19-6) 655 (19-3)
Heart failure medications

ACE inhibitor 867 (46-5%) 836 (44-8%) 1332 (56-1%) 1329 (56-1%)

ARB 451 (24-2%) 457 (24-5%) 675 (28-4%) 632 (267%)

Mineralocorticoid 1306 (70-1%) 1355 (72-6%) 1696 (71-5%) 1674 (70-6%)

receptor antagonist

ARNI 340 (18-3%) 387 (207%) 250 (10-5%) 258 (10-9%)
Device therapy

ICD or CRT-D 578 (31-0%) 503 {31-8%) 622 (26-2%) 620 (26:1%)

CRT-D or CRT-P 220 (11-8%) 222 (11-9%) 190 (8-0%) 164 (6-9%)

Data are n (%), mean (SD), or median (IQR). ACE=angiotensin converting enzyme. ARB=angiotensin receptor

CRT o eomehrontotontherpy pcemter 7 sumate g iesien e (o monse | Zannad F. Lancet 2020; 396: 819-29
cardiac defibrillator. LVEF=left ventricular ejection fraction. NT-pro BNP=N-terminal pro B-type natriuretic peptide.

NYHA=Mew York Heart Assodation. “For EMPEROR-Reduced: preceding 12 months. tDetermined by a combination

of medical history and pre-treatment glycated haemoglobin. $Chronic Kidney Disease Epidemiclogy Collaboration

formula.

Table 1: Overview of main characteristics of the two trial populations at baseline




EMPEROR-Reduced and DAPA-HF trials

A Diabetes status G eGrR
Numberwith event/number of patients (%) HR [95% OI) Number with eventynumber of patlents (%] HR (95% 1)
SGLT2 Inhibitor aceha SGLT2 Inhibitor Placzbo
With diabetes GFR <60 mLymin per 173
EMPEROR-Reduced 2O0/9IF [21-6%) 265/929 [28-5%) 072 {D-60-0-87) :MFE;DR-:-EZ::IPH 7 2027893 226} TT/906 (267) - — 083 (0-69-1.00)
CIAPA-HF 2151075 (20-0%) 711064 (255%) 075 (0-63-0-90) o -
subtotal 074 (0-65-084) DAPA-HF 191062 (19-9) 254/964 (263) —m— 072 [0-59-0-85)
Test for overall treztment effect pe0-0001 Subtotal " 077 (0-63-0-88)
Test for heterogenelty of effect p-0-76 Test for overzll treatment effect p=0-0001
Without diabetes Test for heterogeneity of effect p-0-29
EMPEROR-Reduced 169936 (17.2%) 197 /938 (21-0%) O-F8 [0-64-0-07) eGFR =60 mL/min per 1-73 m*
DWPA-HF 171298 (13.2%) I3YI307 (177%) 073 (D-60-0-88) EMPERDR-Reduced 159959 [16-4) 224060(233) —— 067 (0-55-0-83)
Subtotal 075 (0-65-0-87) DAPA-HF 1951410 [13-6) 24B/1406 (7€) — 076(0-63-007)
Test for overall treatment effect pe0-0001 Subtotal “v 072 (0-62-0-82)
Test for heterogeneity of effect p-0-65 Test for overzll treatment sffect p<0-0001
Test for treatment by subgroup Interaction p-0-81 Test for heterogenelty of effect p-0.38
o5 - 0-}-‘5 aa 105 Test fior treatment by subgroup Interaction p-0-44
‘:‘I25 'L'JSU 0-5"5 1.00 1-5‘5
F History of hospitalisation for heart fathre
Mumnber with event number of patients (%) HR {95% I} D Age (<65and >65 years)
e Placebo Number with event/number of patients (%) HR (95% CI)
SGLT2 inhibitor Placebo
History of hospitalisation for heart fallure :
EMPERCR-Reduced 153/577 (26:5) 177574 B0-8) 079 (0-64-2-99) Age <65 years
DAPA-HF 151124 (173) T (248 47 (056-0-80) EMPEROR-Reduced 128/675 (19.0) 193740 (261) —— 071(0-57-0-89)
subtotal 072{0-62-0£2) DAPA-HF 162/1032 (157) 196/998 (18-6) —u— 078 (0-63-0-96)
Test for overzll treatment effect p«0-0001 !
Test fior heterogeneity of effect p-0-25 Subtotal ‘ ! 075 (0-64-0-87)
No history of hospitalisation for heart fallure Test for overall treatment effect p=0-0002 i
EMPEROR-Reduced 208/1286 [16-7) 28511293 (22-0) 071 {0-60-0-85) Test for heterogeneity of effect p-0.55 i
DAPA-HF 191/1249 {153) 2731244 (17-0) 084 (063101} Age >65 years i
subtotal 077 (0-67-0-87) EMPEROR-Reduced 733/1188 (19-6) 260/1127 (23-9) —a— 078 (0-66-0.93)
Test for overzll treatment effect p«0-0001 DAPA-HF 224/1341(167) 30671373 (223) E 072 (0-60-0-85)
Test fior heterogenelty of effect p-0-20 subtotal t : 075 (0-66-0.85)
Test for treatment by subgraup Interaction p-0-48 Test for overall treatment effect p<0-0001 :
c.lgs .3.‘50 0_}.'5 1-00 1.%5 Test for heterogeneity of effect p=0-52 i
Test for treatment by subgroup interaction p=0.96 !
H NYHA functional dass L T f !
Number with event/number of patients (%) HR (95% CI) 0-25 050 075 .00 125
SGLT2 inhibitor Placebo
NYHA classll
EMPEROR-Reduced 220/1399 (157) 29971401 (213) 071(050-0-84)
DAPA-HF 190/1606 (11.8) 289/1597 (18.1) 063 (052-075)
Subtotal 0-67 (0-50-0-76)
Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-36
NYHA class1IHV
EMPEROR-Reduced 141/464 (30-4) 163/466 (350) 0-83 (0-66-1.04)
DAPA-HF 196/767 (25-6) 213774 (27-5) 0.90 (0-74-1-09)
Subtotal 0-87 (0-75-1-01)
Test for overall treatment effect p=0-064
e o peo.087 Zannad F. Lancet 2020; 396: 819-29




SGLT-2i: Outcome renali nel diabete tipo 2

pazienti con e senza diabete

EMPA-REG CANVAS DECLARE VERTIS CREDENCE DAPA-HF EMPEROR-R
Empagliflozin  Canaglifozin  Dapaglifiozin  Ertugliflozin = Canagliflozin Dapagliflozin  Empagliflazin
renal HFrEF HFrEF
n 7,020 10,142 17,160 8,246 4,401 n 4,744 3,730
eGFR ml/min/1.73m? 74 76 85 76 56 eGFR mifmin/1.73m? (=15 61
Microalbuminuria (%) 29 22.7 234
Macroalbuminuria (%) 11 7.6 6.8 77.3
Reduce decline in eGFR Yes Yas Yos Yoo Yes Reduce decline in eGFR Yes Yas
New or worse 0.61%
nephropathy 0.53,0.70 0.73
Progression to 0.62* 0.67,0.79
macroalbuminuria 0.54,0.72
Renal composite® 0.54 0.60 0.53 0.81 0.70 Renal composite® 0.71 0.50
Components vary batween 040,075 047,077 043,066 063,104 059 082 Components vary between 044, 1.16 | 032 0.77
studies sturdies
Regression of Yes Yes
albuminuria 31%
Follow-up (median yr) 3.1 24 4.2 3.0 2.5 Follow-up (median yr) L5 1.3

e FR, estimated glomerular filtration rate by MORD (EPI for Empa- and Cana-gliflozin studies). Microalbuminuria UACR 30-300 mg/g; macroalbuminuria =300 mg/g

CY, cardiowascular; MACE, major adverse cardiovascular event, M, myocardial infarction; HF, heart failure; wHF, worsening heart faiture,

* Benal composite varies between studies: mostly 40% J- eGFR, end stage / dialysis / transplant, renal death, In EMPA-REG, doubling serum creatinine, decrease
eGFR=45, renal replacement, renal death [+ CV death), Adapsed from Bailey & Day, Diab Res Clin Pract X019, 155, 107785 and from Zannad et al, Lancet DE] 2020, 396, B19 829

Bailey C.J EASD 2020.



Figure 4. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Kidney-Related Outcomes

El Overall kidney outcomes

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Fawvars
Mo./total Mo.  patient-years Mo.ftotal Mo.  patient-years {95% 1) treatment | placebe Weight, %
EMPA-REG OUTCOME B81/4645 6.3 71/2323 115 0.54 (0.40-0.75) e 11.51
CANVAS program NA/5795 5.5 NA/4347 9.0 0.60 (0.47-0.77) ——i 18.66
DECLARE-TIMI 58 127/8582 1.7 238/8578 7.0 0.53 (0.43-0.66) b 24.77
CREDENCE 1532202 270 2242199 404 D.66 (0.53-0.81) - 2528
VERTIS CV 175/5493 9.3 108/2747 115 0.81 (0.64-1.03) ——i 19.79
Fixed-effects model (0 = 7.96; df=4; P=_09; 11 =49.7%) 0.62 (0.56-0.70) & |
[ 1 - L e r ]
0.2 1 2
HR (95% C1)
IEI Kidney outcomes by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
Mo./total No. patient-years Mo ftotal Mo.  patient-years {95% CI) treatment | placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME  81/4645 6.3 7142323 11.5 0.54 (0.40-0.75) —— 16.67
CANVAS program NASIT56 6.4 NA/2900 10.5 0.59 (0.44-0.79) p—a— 19.23
DECLARE-TIMI 58 65/3474 47 118/3500 86 0.55 (0.41-0.75) —e— 18.06
CREDENCE 69/1113 24.1 102/1107 365 0.64 (0.47-0.87) i | 17.37
VERTIS CV 175/54599 9.3 108/2747 115 0.81 {0.64-1.03) —e—i 28.66
Fixed-effects model (Q=6.09; df=4; P=,19; 1 =34.4%) 0.64 (0.56-0.72) <>
Patients without ASCYVD |
CANVAS program MNAS2039 4.1 MNAS1447 6.6 0.63(0.39-1.02) I—.—l 15.72
DECLARE-TIMI 58 62/5108 310 120/5078 59 0.51(0.37-0.69) i 37.41
CREDENCE 84/1089 299 122/1082  44.3 0.68 (0.51-0.89) —— | 46.87
Fixed-effects model (Q=1.86; df=2; P=_40; 1? =0.0%) 0.60 (0.50-0.73) - |
0.2 1 2
HR (95% CI)

McGuire DK, JAMA 2020



Perkovic V, NEJM 2019 Credence

Credence: valutare gli effetti di canagliflozin, sugli outcome renali clinicamente
rilevanti nelle persone con DM2 e CKD accertata

Baseline Renal Characteristics

Canagliflozin Placebo Total
(n = 2202) (n =2199) (N = 4401)

Mean eGFR, mL/min/1.73 m? 56 56 56
eGFR 290, % 5 5 5
eGFR 260 to <90, % 36 35 35
eGFR 245 to <60, % 29 29 29
eGFR 230 to <45, % 27 27 27
eGFR <30, % 4 4 4

: 923 931 927

Median UACR (IQR), mg/g (459-1794) (473-1868) (463-1833)
UACR <30, % <1 <1 <1
UACR 30-300, % 11 11 11
UACR >300-<3000, % 77 76 77
UACR >3000, % 11 12 11

Eta media 63 anni; donne 33,9%, HbAlc media 8,3%; durata del DM2 15,8 anni.



Primary Outcome:

ESKD, Doubling of Serum Creatinine, or Renal or CV Death

25 1
Hazard ratio, 0.70 (95% CI, 0.59-0.82) 340 participants
g P = 0.00001
T 20
c
Q
3 245 participants
€ 15
s
E
o 10 A
f=
']
2
]
£ 5 Placebo
£ — Canagliflozin
0 6 12 i8 24 30 36 42
Months since randomization
No. at risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

Major Cardiovascular Events: Cv Death, MI or Stroke

25 4

Hazard ratio, 0.80 (95% CI, 0.67-0.95)

—— Placebo

>
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T
= P =0.01 —— Canagliflozin
S 20 -
U
-
(7} .
- _— 269 participants
m 15 -
< 217 participants
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]
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c
g s
S
=
m O
o ] 6 12 18 24 30 36 42
Months since randomization
Mo. at risk
Placebo 2199 2152 2100 2022 1717 1143 635 168
Canagliflozin 2202 2163 2106 2047 1756 1196 642 198

Perkovic V, NEJM 2019 Credence
Summary Forest Plot
y Hazard ratio
(95% CI1) P value
Primary composite outcome —— 0.70 (0.59-0.82) 0.00001
Doubling of serum creatinine —— 0.60 (0.48-0.76) <0.001
ESKD —e— 0.68 (0.54-0.86) 0.002
eGFR <15 mL/min/1.73 m’ —— 0.60 (0.45-0.80) -
Dialysis initiated or kidney transplantation I—Q—l 0.74 (0.55-1.00) -
Renal death - = 0.39 (0.08-2.03) -
CV death l—.—! 0.78 (0.61-1.00) 0.0502
ESKD, doubling of serum creatinine, or renal death —— | 0.66 (0.53-0.81) <0.001
Dialysis, kidney transplantation, or renal death* -—.—. 0.72 (0.54-0.97) -

Favors Canagliflozin

\ \ i \ 1
0.25 0.5 1.0 2.0 4.0

Favors Placebo

Primary Outcome by Screening eGFR and Albuminuria

Hazard ratio Interaction
(95% CI) P value

Screening eGFR 0.11

30 to <45 mL/min/1.73 m? ——| 0.75 (0.58-0.95)

45 to <60 mL/min/L.73 m? —— | 0.52 (0.38-0.72)

60 to <90 mL/min/1.73 m? —— 0.82 (0.60-1.12)
Baseline UACR i 0.49

<1000 mg/g —e—k 0.76 (0.55-1.04)

>1000 mg/g e | 0.67 (0.55-0.81)

f T I T 1
0.25 0.5 1.0 2.0 4.0
Favors Canagliflozin

Favors Placebo



DAPA-CKD: valutare se il trattamento con dapagliflozin, rispetto al placebo, riduce il
rischio di eventi renali e cardiovascolari in pazienti con CKD con o senza T2D, in
trattamento con terapia standard inclusa la dose massima tollerata di un ACEi o ARB

Demographic Characteristics Were Well-Balanced Between Treatment Groups

Dapagliflozin 10 mg Placebo
(N=2152) (N=2152)

Age, years, mean 62
Gender, female, % 33 33
Race, %
White 52 54
Black or African-American 5 4
Asian 35 33
Other 8 8
Type 2 diabetes, % 68 67
Systolic blood pressure, mmHg, mean 137 137
eGFR, mL/min/1.73m2, mean 43 43
UACR, mg/g, median 965 934
ACEi or ARB, % 97 97
“"""CKD Etiologies in

DAPA-CKD
ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; BL = baseline; CKD = chronic kidney disease;

eGFR = estimated glomerular filtration rate; UACR = urinary albumin-to-creatinine ratio.
Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020.



Investigator-Reported Etiology of CKD (%)

DAPA-CKD

DAPA-CKD Enrolled a Broad = Diabetic Nephropethy

B Chronic Pyleonephritis

Population of CKD Etiologies m Renal Artery Stenosis

100% -
Chronic glomerulonephritis
IgA nephropathy (6.3%)
Focal segmental glomerulosclerosis (2.7%)
80% - Membranous nephropathy (1.0%)
Minimal change disease (0.3%)
J Other (5.9%)
Ischemic/HTN nephropathy
60% -
40% A
Diabetic nephropathy
20% 4
0%

Overall Population (N = 4304)

HTN = hypertensive; IgA = immunoglobulin A; T2D = type 2 diabetes.
Wheeler DC et.al. Online ahead of print. Nephrol Dial Transplant. 2020.

_ Minimal change disease (0.1%)
| Other (0.9%)

| Ischemic/HTN nephropathy

o Ischemic/HTN Nephropathy B Chronic Glomerulonephritis
B Chronic Interstital Nephritis m Obstructive Nephropathy
B Unknown m Other

Chronic glomerulonephritis

IgA nephropathy (1.3%)
Focal segmental glomerulosclerosis (0.8%)
IMembranous nephropathy (0.3%)

Chronic glomerulonephritis
lgA nephropathy (16.6%)
Focal segmental glomerulosclerosis {6.7%)

Membranous nephropathy (2.4%)
Minimal change disease (0.6%)

Other (16.5%)

Diabetic
nephropathy

Ischemic/HTN nephropathy

T2D (N = 2906)

No Diabetes (N = 1398)



DAPA-CKD

Dapagliflozin Significantly Slowed Progression of Kidney Disease and Reduced the Risk of Adverse Outcomes
(Sustained = 50% eGFR Decline, ESKD, Renal or CV Death)?

DAPA Placebo  HR (95% Cl) p-value Placebo
92% 145% 0.61(0.51-0.72) 0.000000028 312 events
20—
. 39%
P RRR
§ 16— .
o 5.3% ARR
c
E 12 NNT=19
3 DAPA 10 mg
E . 197 events
o
4_
0 | | | | | | | |
0 4 8 12 16 20 24 28 32
N at Risk Months from Randomization
DAPA 10 mg 2152 2001 1955 1898 1841 1701 12838 831 309
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

*ESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained eGFR <15mL/min/1.73m? for at least 28 days. Renal death was defined as death due to ESKD when
dialysis treatment was deliberately withheld for any reason® ARR = absclute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; ; NNT
= number needed to treat; RRR = relative risk reduction.

1. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020. 2. Heerspink HIL et al. Nephrol Dial Transplant. 2020;35:274-282.



DAPA-CKD

All Individual Components Contributed to the Significant

Primary Outcome Treatment Effect

DAPA 10 mg Placebo
HR (95% C1) (N=2152) (N=2152) 95% Cl

Primary Composite Outcome
Composite of 250% eGFR Decline, ESKD, & 197 212 0.61 051 0.72 0.000000028
or Renal or CV Death : (0.52,0.72) i
Comp ts of the Pri y Composite Outcome
250% eGFR Decline —_— 112 201 0.53 (0.42, 0.67) <0.0001
- g
ESKD 109 161 0.64 (0.50, 0.82) 0.0004
eGFR <15mL/min/1.73m? = 84 120 0.67 (0.51, 0.88) 0.0045
chronic Dialysis = 68 99 0.66 (0.48, 0.90) 0.0080
Transplantation 3 8 NC
Renal Death 2 5 NC
CV Death = 65 80 0.81 (0.58, 1.12) 0.2029
I T 1 S d t _—
0.30 0.60 1.00 1.25 ecan a au cnmei
DAPA 10 mg Better Placebo Better w oy »
< > All-cause mortality 31%
-
CV = cardiovascular; DAPA = dapaglifiozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; NC = not calculable i c
Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020. | Hazard ratio, 0.69 {m I E'EH“,
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DAPA-CKD
Treatment Benefit Was Consistent Across Key Pre-Specified
Subgroups

-l ekestew |

DAPA 10 mg Placebo p-value
HR (95% CI} (N=2152) (N=2152) Interaction

Composite of 250% eGFR Decline, ESKD, or Renal or CV Death
All Patients —8— 197 312 0.61 (0.51, 0.72)
T2D at Baseline 0.24
Yes - 152 229 0.64 (0.52, 0.79)
No B — 45 83 0.50 (0.35,0.72)
UACR (mg/g) at Baseline 0.52
<1000 = 44 84 0.54 (0.37,0.77)
>1000 —— 153 228 0.62 (0.50, 0.76)
eGFR (mL/min/f1.73m?) at Baseline 0.22
<45 — 152 217 0.63 (0.51, 0.78)
=45 _— 45 95 0.49 (0.34, 0.69)
013 050 100 155

DAPA 10 mg Better  Placebo Better T AT
< >

CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.
Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020.



SGLT2i nel DM2 e nella gestione del rischio cario-renale
effetto di classe?

Gli effetti degli SGLT2i sugli outcome cardiovascolari e renali sono ampiamente coerenti tra tutte le
molecole e suggeriscono un effetto di classe

E’ stato osservato un beneficio maggiore sulla riduzione del rischio di ospedalizzazione per scompenso
(30%) e progressione della malattia renale (40%). Tali effetti sono indipendenti dalla pregressa ASCVD o
malattia renale e coerenti in popolazioni con scompenso o malattia renale a prescindere dal presenza di
diabete

Le stime dell'effetto sul rischio di ospedalizzazione per scompenso erano le piu coerenti in tutti gli studi

Effetti piu modesti sulla riduzione dei MACE, (circa il 10%), con eterogeneita tra gli studi, EMPAREG,
CANVAS, CREDENCE, che mostrano effetti benefici e minore efficacia in pazienti con ASCVD.

Riduzione della morte CV solo in EMPAREG e DAPA HF



Ongoing Large HF & CKD Trials with SGLT2 Inhibitors

iflozi ial i ' ' ' * Chronic HF (NYHA II-IV
Empagliflozin Outcome Trial in Patients with Chronic  § WE‘;TED%{ 1'

Heart Failure with Preserved Ejection Fraction - ’EE;P;EBNP
*e
(EMPE R%R-Preserued} « N=5988
* 1”: HHF / CV death
* Est. completion: 2021

g2 . : * Chronic HF (NYHA IV
Dapagliflozin Evaluation to Improve the Lives of « LVEF >40%

Patients with Preserved Ejection Fraction HF (DELIVER) :?GH;P{;‘B”"
* N=6100
* 1°: Worsening HF/CV death
* Completion: 2021

EMPA-KIDNEY (The Study of Heart and Kidney Oan ity s Cade e
Protection With Empagliflozin) * N=6000

* Qutcome: ESKD, renal or CV
death or 40% ) in eGFR
* Completion: 2022
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Soggetti complessivamente eleggibili per lo studic EMPAREG OUTCOME
e trattati con SGLT2i tra | soggett eleggibili

‘7' "’.
BB 3 4.7

= Elegzibili = Mon eleggibili = Trattati = Mon trattati

Sogeetti complessivamente eleggibili per lo studic CANVAS e
frattati con 5GLT21tra gh eleggibili

23,4

s Elegzibili w Mon eleggibili s Trattati = Montratiati

Sogeetti complessivaments eleggibili per lo studic DECLARE-TIMI 58
e trattati con 5GLT21 tra gli eleggibili

o568

= Elegzibili = Mon eleggibili = Trattati = Mon trattati

Sogpetti complessivaments elegeibili per lo studic VERTIS-CV
e trattati con 5GLT21 tra gli eleggibili

128 48
BT 2 95,2

s Elegzibili w Mon elegeibili s Trattati = Mon trattati
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