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The RIACE Study

Renal dysfunction is common in Italian T2DM Patients

J Hypertens 2011, 29: 1802-1809
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Albuminuria and reduced eGFR are
associated with increased risk of CV death O\Og\ :

ADVANCE: Observational analyses examining the association between albuminuria and eGI@\&\ooaselme
or during follow-up and the risk for CV events and renal events in T2D

10,640 patients with
available data
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Ninomiya T et al. ] Am Soc Nephrol 2009;20:1813



The RIACE Study

Cumulative survival by
Kaplan—Meier analysis according to
DKD phenotype

Diabetologia (2018) 61:2277-2289
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Qual e il compito del diabetologo oggi~
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Diabetes is a major CV risk factor 3°
xO

. O\
* ESC Guidelines on diabetes, pre-diabetes and CV diseases — 2019 6\0
\U
The classification of CV risk levels in patients with diabetes and pre-d =)
ificati isk levels in pati with di p R@@s\\a@

Very high risk Patients with diabetes and established CV dlsew V é\d\\

Or other target organ damage’ \6 ‘ 6 Macroalbuminuria
Or three or more major risk factor, 6 eGFR:
Or early-onset TIDM of Io@%tnc& é&g’years) <30 ml/min/1.73m?

?,\‘\ 3 0‘e

tes duration of 210 years without Microalbuminuria
eGFR:

30-60 ml/min/1.73m?2

High risk ’}h
oer@h@amage plus any other additional risk factor
PN a\

§ patients (T1DM aged <35 years or T2DM aged <50 years) with
iabetes duration <10 years, without other risk factors

isk) &

Moderat
‘R N\
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*Table modified from the 2016 European Guidelines on CV disease prevention in in clinical practice;
O\@Q Proteinuria, kidney impairment defined as
eGFR <30 ml/min/1.73 m?, left ventricular hypertrophy or retinopathy; *Age, hypertension, dyslipidaemia,
smoking, obesity
Cosentino F et al. Eur Heart J 2020;41:255



EVIDENZE PER UN RUOLO SPECIFICO Di SGiii2i
nel DANNO RENALE

SGLT?2 i: risultati su: CSRD, Raddoppio Creatinina e
iVlortalita Renale




EMPA-REG, CANVAS, DECLARE and CREDENCE: Renal Outcomes

ESKD, Doubling of Serum Creatinine, or Renal Death
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CREDENCE: Primary Outcome
ESKD, Doubling of Serum Creatinine, or Renal or CV eQ)@@Th
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CREDENCE: Effects on eGFR
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Participants with an event per 1000 pafient-years . 6
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Circulation. 2020;141:407-410.




Cardiovascular death and hospitalization for heart failure

Primary Prevention Secondary Prevention
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DAPA-CKD: Primary Composite Outcome:
Sustained >50% eGFR Decline, ESKD, Renal or CV Death? _o9®

O\
68% T2D 7 Magepi
HR (95% CI -value CEDE
32% without T2D ( ) P R
0.61(0.51-0.72)  0.000000028
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DAPA 10 mg
g - . 197 events

Cumulative Incidence %

29 e !
6\\\\1 e( ‘\ 0 4 8 12 16 20 24 28 32
.a O ?N at Risk Months from Randomization
O\ DAPA10mg 2152 2001 1955 1898 1841 1701 1288 831 309
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

2ESKD 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.2 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: Secondary Composite Outcome:
Sustained >50% eGFR Decline, ESKD, or Renal Death?
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Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

3ESKD 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.2 DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; 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.



Primary Composite OQutcome:
Treatment Benefit Consistent Across Prespecified Subgroups

Number of Events
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DAPA 10 mg Placebo I p-value
HR (95% Cl) (N=2152) (N=2152) Interaction

Composite of 250% eGFR Decline, ESKD, or Renal or CV Death 600\ o a\\ 2
All Patients — 197 5\6 61 (0.51,0.72)
T2D at Baseline 2 ‘e 2 0.24
NN
» Yes —_— 152 oe ) 0( 0.64 (0.52,0.79)
No —_— $4@ 6\ S 83 0.50 (0.35,0.72)
UACR (mg/g) at Baseline Q\‘\QPQ§GQQ 0.52
<1000 - ‘f?‘ L %’\ 4 84 0.54 (0.37,0.77)
>1000 'ﬁ@_ . (\6\6 153 228 0.62 (0.50, 0.76)
eGFR (mL/min/1.73m?) at Baseline %eg 0{\()\ 0.22
<45 @O . (\&._ 152 217 0.63 (0.51,0.78)
2 \O
245 2 6 \le(-%—-— 45 95 0.49 (0.34,0.69)
(6\ \2>
\)3 Rz
Q(e éa\‘v T 1
. . \la (‘\G 0.50 1.00 1.25
o et
° 69 DAPA 10 mg Better Placebo Better

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 HJL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020.



DAPA-CKD
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Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 - September 1, 2020.



Effect of SGLT2 inhibitors on substantial loss of kidney function, ESKD,
or death due to kidney disease, stratified by baseline eGFR \Og\a‘

A (VO
Events Patients RR (Q@\‘a . (\‘\\‘3
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- dﬁ e, O — S T
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Lancet Diabetes Endocrinol 2019; 7: 845-54



Pathophysiology/Complications
ORIGINAL ARTICLE

Glomervular Hyperfiltration and Renal ¢
Disease Progression in Type 2 Dlubel'e?@\‘)a‘\\
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Ruggenenti P et al., Diabetes Care, 2012



Cox proportional hazards regression adjusted for age and gender (A), plus albuminuria (B), plus CVD risk factors

(C), plus complications/comorbidities (D), according to age-adjusted filtration status.

O

Cumulative survival
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Giuseppe Penno et al. BMJ Open Diab Res Care 2020;8:e001481
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Reversal of acute effect on eGFR \OG\O\OQ\
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78 - ==Placebo =e=Empagliflozin 10 mg

Adjusted mean (SE) eGFR
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Christoph Wanner et al. published online June 14, 2016, at NEJM.org



Incidence rates of cardiovascular, kidney and cardio/kidney endpoints with empagliflozin ang\a‘
placebo in EMPA-REG OUTCOME among subgroups of patients with overt diabetic k|%@?
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e
22 @
1 01 368 @00\, d\\,@\\a

. 508 . @ 3\\Q14D 36\

: | £ P

g 287 % | ; e /e_d('\\\] 3100 826

g 22 g2 h ) 6\ g ¢

T 188 T < g 60

g” &“5 g”' séeﬁb NS 65 TE% 401 = 283

' C) 2. 19.3 07
OvertDKD  Non-overt DKD M|ou1srp%\@ ( 0-0( DKD  Non-overtDKD 'Mlm}mm O ovetokD Non—oﬂ;‘ A||am\ul\pmn:
CV death 6 Z HHF  \ ) Hard kidney endpoint* or CV death

M Placebo (ove %%&ED) ‘% Empaghﬂczln {non=overt DKD, N = 850)
i: 9 i Placebo (all other patients, N = 1617)

B Empag|
ﬂ\.\ﬁ&% = 440) &5 Empagliflozin {all other patients, N = 32786)
O‘\QQ

Diabetes Obes Metab. 2020;1-13.



Effect of SGLT2 inhibitors on substantial loss of kidney function, ESKD,

or death due to kidney disease, stratified by baseline UACR \0\09\
. \o°
‘ 0\9\0
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DECLARE: Renal-specific Outcome™ by Subgroup:,
Decrease eGFR >40%, ESRD or Renal Death

"
\0\ o

*Prespecified exploratory outcome. ACEi =

\ '3\\
Dapagliflozin Placebo
S KM KM 6\\6 5 d\\:a
Event Rate Event Rate é\_ r Ratlo@ Interaction
n/N (%) (4 years) n/N (%) (4 years) 0\ (95‘7 P value
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ACR <30 mg/g 50/5819(0.9)  0.9%  95/5825(1.6) 1.5% |_.§‘\® .52 (0.37-0.74) 0.30
ACR 30-300 mg/g 39/2017(1.9)  2.0%  66/2013(3.3) 3.3% 6\) (e 0.59 (0.39-0.87)
ACR >300 mg/g 31/594 (5.2) 4.8%  75/575(13.0) 12, %Qe Iﬁ 0.38(0.25-0.58)
/ Baseline Alc \ a N\
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angiotensin converting enzyme inhibitor; ACR = albumin:creatinine ratio; ARB = angiotensin receptor blocker;

CVD = cardiovascular disease; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; KM = Kaplan-Meier; PBO = placebo;

UACR = urinary albumin: creatinine ratio
Mosenzon O et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019.



Effects of SGLT2 inhibitors on renal adverse events in
individuals with type 2 diabetes and chronic kidney d|sea\§\e®">

S
(eGFR < 60 mL/min/1.73 m2) 60\0‘0
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CVD-REAL 2 multinationalcohort study
Cardiovascular and mortality outcomes in patients with and without cardlovascular6

disease at baseline. SGLT2i vs DPP4;i S0°
‘ 0‘\0\0
Pooled event rate Hazardratio  pvalue for (5\ N\
(per 100 person-years)  (95% Cl) intel \‘\6\
193 124 new users of 3\\" s é&\.a
SGLT2 inhibitors Hospitalisation Previous cardiovascular disease 213 —-— 072 (0,
Vs for heart failure Mo previous cardiovascular disease  0-43 —a— %@@ Q- {?a\\
193 124 new users of \\4

DPP-4 inhibitors. All-cause death Previous cardiovascular disease 2-00 6\)\ (@54 0.53_0.71} 0-60
©

No previous cardiovascular disease 07 Ct\\‘ 0-68 (0-57/-0-80)
& G 6 \ ©

Hospitalisation Previous cardiov aq - 0-69 (0-62-076) ¢.g7
for heart failure No prevlous rdlg\sQ —— 0-69 (0-59-0-80)

or all-cause death Q \(\6\
\2 (\Qv
Myocardlal inf; %Prev ovascular disease 139 —=1 085(0:68-1-07) p.44
( ious cardlovascular disease 0-46 —=—| 076 (0-62-0-92)
(a\ \a\‘e
(GQ \fa‘e Previous cardiovascular disease 201 — 0-87(072-1.04) 030
N 2 Q ‘\GG No previous cardiovascular disease 064 —-— 76 (0-65-0-90)
\\\ \ T T |
o° ? 2 025 050 100 200

()\‘3Q «— —»
Favours SGLT2 inhibitor  Favours DPP-4 inhibitor

Lancet Diabetes Endocrinol 2020; 8; 606—-15



CONCLUSIONI

@\\

* | diabetici con malattia renale cronica dimostrano un ?orgxﬂ\éc io di eventi
cardiovascolari indipendentemente dalla presenz&fgip% gmﬁ\urla

g \\6\ N

eﬂ'a aﬁ&la renale indipendentemente
re nel diabetico ad alto rischio, anche

o;g\‘a
rqu%‘tl diabetica conclamata.
* In caso di Alc non contr@&g\é\oﬁ%anno sospesi, ma vanno aggiunti altri farmaci.

e | SGLT2i riducono non solo la progressmn
dall’albuminuria, ma anche il rischi
con ridotta funzione renale e c

* La prevenzione dqb@?nn@‘é’ardlo renale e prioritaria nel diabetico e il beneficio degli
SGLT2-i e mgg?ﬁ R@q@é glucosio-indipendente.

. Tuttbgﬁi‘h%@ié‘i di Tipo 2 (salvo controindicazioni specifiche), ma soprattutto ad alto
oﬁ?uo, dovrebbero essere trattati con SGLT2-inibitori.
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