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Linea Guida della Societa italiona di Diobetologia (5ID) e dell’Associazione dei Medici Diabetologi (AMD)
Obiettivi terapeutici I] F [:AHE

* Prevent complications

5. Terapia farmacologica » Dptimise quality of life
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15¢ o metforming non ¢ controindicata per ridatto eGFR,

8¢ la metforming non @ controindicata per ridotto funzione cordlaca.

"Eccetto saxagliptin che non é indicate in caso di scompenso cordioco,

La raccomandazione sul pazientl con eGFR< 60mifmin & debale per carenza di studl cliniel effettuati su guesta popolazions

Si reccomanda la deprescrizione di sulfanilurre & glinidi

Le associazioni tra pit farmaci devono essere prescritte secondo le indicazioni delle rispettive schede tecniche.
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REDUCTION IN DIABETES COMPLICATIONS

gﬂﬂﬁgg Pg Pﬁmﬂm?

Glycemic Blood Pressure Lipid Agents With
Management Management Management Cal'dIUV-_'slSClJlal'
and Kidney
Benefit*
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QHJJ—HLIFESTYLE MODIFICATION AND DIABETES EDUCATIONLLLLQ

Glycemic goals and hypoglycemia: ADA standards of medical care in diabetes 2024 - Diabetes Care 2024
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Hence what do we need in “early” T2D Management?

. Glycemic Control
Wi r

Weight & CVD RFs
Management

Managing Comorbidities

Safety including low
hypoglycemic risk




MICROVASCULAR EVENTS

HR (95% ClI)
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Time to Treatment Intensification

After Monotherapy Failure and Its

Association With Subsequent Delayed glucose control is
Glycemic Control Among associated with failure to
93,515 Patients With Type 2 achieve it subsequently
Diabetes

Diabetes Care 2018;41:2096—2104 | https://doi.org/10.2337/dc17-0662

Among people with T2D who intensified therapy
« gl u cose 1 after monotherapy failure, the likelihood of

achieving glycaemic control was!:
contrOI)) as early Time to N Mean time to I 22% 28%
as possi b I e . intensification intensification i“-inf:i:iate - I;::‘E:
<12 mesi: intensifiers - s RESSHES

12-24 mesi: intermediate intensifiers
>24 mesi: late intensifiers

(24 to =36 months after
monatherapy failure)

(12 to <24 months after

.. L monotherapy failure)
SN
/ .
. \
\ : . =
\ / ® vs early intensifiers
L . (<12 months after monotherapy

/ : failure)
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Hence what do we need in “early” T2D Management?

2;1:
s Glycemic Control
i r
Effects of \\\“w
SGLT2-i on

i !/,}./

Weight Management

Managing Comorbidities
Safety including low
hypoglycemic risk



Effects of SGLT2 inhibitors on major cardiorenal risk factors

SGLT2 inhibitor with
background Empaglifiozin 10 mg' Canagliflozin 100 mg? Dapagliflozin 10 mg?®
metformin

(ﬁ HbAle, % -0.70* -0.73t -0.84%

SGLT2 inhibitors enhance the excretion of glucose, sodium and

water info the urine Pay attenion to:

Filtered glucose

Glucose-lowering effects

(—180 g/day)
and sodium?

SGLT2
inhibitor

SGLTZ2 inhibitors reduce
glucose and sodium .
reabsorption in the proximal depends On renal funCtlon,
tubule, leading to urinary
glucose excretion,” natriuresis
and osmotic diuresis?-?

dose and selectivity;

Glucose Glucose

Na* Na™
K —80 g/day
of glucose?
Proximal
Blood tubular cells Lumen
*Loss of ~80 g/day of glucose = 240 cal/day

GLUTZ2; glucose transporter 2; SGLT2, sodium-glucose co-transporter-2
1. Bakris GL ef al Kidney Int 2009;75:1272; 2. Boehringer Ingelheim Pharmaceuticals, Inc. Jardiance® (empagliflozin) summary of product characteristics. May 2020
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SGLT2i HbAlc lowering effect

_ Indicazioni
Maolecola Formulaziona

DM2 SC MRC
Dapagiifiorin | cp 5-10 mg * o . |
_K:anagl'rﬂu:in | cp 100-300 mg | °

HbA1c o ETTH O

cp 5-15 mg

B .00 B.01 T.BB 7.0 T.92 7.B6 B.10O B.0O8 B.10 7.0 B.10O
o
Add-on to MET Add-on to MET+SU Add-on to MET+PIO *GLUCOSE LOWERING
EFFECT DEPENDS ON
-0.2
RENAL FUNCTION
-0.4
m Cana 300
-0.6 = Dapa 10
m Empa 25
-0.8
-1
26-Wk, 24-Wk, 24- Wk 26-Whk, 24-Whk, 24-Wi 26-Wk, 24-Wih, 24-Wk 26-Wik, 2a- Wik Whk=\Weeks

3/16 novembre 2024

- Y # 74 vigege wivpe a M v O » OV - - Patt U,
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Hence what do we need in “early” T2D Management?

. Glycemic Control
Wi r

Weight & CVD RFs
Management

Managing Comorbidities

Safety including low
hypoglycemic risk




Effects of SGLT2 inhibitors on major cardiorenal risk factors

background Empaglifiozin 10 mg'’ Canagliflozin 100 mg? Dapagliflozin 10 mg?
metformin
HbATC. % 0.70* 0731 0841 . GIucose-Iower_lng effects depends
on renal function, dose and
o selectivity;
Weight, kg -2.08* -3.31 -2.91
e Effects on body weight are self-
Systolic blood 454 3.5t 518 limiting, dose dipendent and

pressure, mmHg ' ' ' irrespective of co-morbidities;
Diastolic blood

o n ol -2.0% -1.8f -1.88 * Potent effects on BP and uric acid

pressure, mmHg
lowering

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

*Adjusted mean change from baseline at Week 24; L east squares mean change from baseline at Week 52; $Adjusted mean change from baseline at Week 24; $\Mean change
from baseline at Week 24

1. Haring H-U et al. Diabetes Care 2014:37-1650; 2. Lavelle-Gonzalez FJ et al. Diabetologia 2013;56:2582; 3. Bailey CJ et al. Lancet 2010;375:2223
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Body weight (kg)

Body weight (kg)

Time course of observed and predicted (by glycosuria) weight loss in men and women
with T2DM treated with empagliflozin (25 mg/day) for 90 weeks

L1 Men

96 observed Chronic glycosuria elicits
94 / an adaptive increase
92 - }Tﬁtl\Ll 1 I I 1 in energy intake I
90 7] TH"
—_

BE Stable overweight at baseline

86 _’/’THI..

] B T Emargy intake |El e s
i expected — T I I #ppefinisatety » F-I.I-:Iértfrr:
82 I ,-"- N (eg GLP1-RA)
80 P N Gask ¥
-5 ] mpt'.--'g* |

I R L L B B LA DL L | Ener neilare (EE o ¥
0 W 2 3 40 S0 60 T0O &) 90 ikl for e it %, Enorgy expenditure (EE) |
Time {WEEkE\:I ‘/ wia oellufar metabolism
80—

2 Women

78 7]

76 7]

74 ] :

72 o, . Combinabon

] "I--..__ —* primary effeol SELTZ-i = Food intake inhikitor
Lol IMIWH.,M m--de mpanssnry efed
68 -: I ------- - enemy expeniiire [EE}

66 "I ..... I.. ....... W ooy insse D

64 7] T

62 7]

G0= *

! r r 1 ) ! I r L4
0 0 22 3 40 5 6 70 80 W Weight loss after combination treatment
Time (wecks)

Ferrannini G et al, Diabetes Care, 2015 el v, Drugs, 2053




Bhandari M et al. SGLT-2 inhibitors across the HF spectrum

Diuresis

There is osmotic diuresis and natriuresis due to
glycosuria.

Preferential reduction of interstitial fluid rather than
plasma volume,

a N

Weight loss

There is increase in
Glucagon/finsulin ratio.

Reduces serum leptin and iNncreases
adiponectin.

. S/

Cardiac metabolism

There is a shift o more efficient
substrate for O, production like ketone
bodies.

Reduced metabolic stress by
autophagy.

Blood pressure reduction Hematological

There is an increase in RBC and
hematocrit via EPO production.

There is improvemeant in endothelial
function.

Decrease in arterial stiffness and
sympathetic system activation.

Figure 1 Mechanism of action of sodium glucose cotransporter-2 inhibitors in heart failure. EPO; Erythropoietin, O,: Oxygen; REC: Red blood cell.
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Hence what do we need in “early ” T2D Management?

I Glycemic Control
Wl r

Weight & CVD RFs
Management

Managing Comorbidities
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ceviEw aricie WiLEY Beneficio cardio-renale

Cardiovascular protection with sodium-glucose
co-transporter-2 inhibitors in type 2 diabetes: Does it apply to
all patients?

Check for
update:

Death
Multiple CV risk factors: ncreasing risk of: Complications:
1 Smoker hHF Cardiorenal® Repeated hHF
Overweight CKD or Progressive renal
5 Hypertension Atherosclerotic complications Atherothrombotic functional
= Dyslipidaemia decline
=
o Post MI
w
—
O
w
E
o
w8 Early approach?
—%’* » Years

T2D diagnosed

FIGURE 1 The cardiovascular (CV) risk continuum in patients with type 2 diabetes (T2D).> The slope of the CV risk is illustrative. CKD,
chronic kidney disease; hHF, hospitalization for heart failure; MI, myocardial infarction. *hHF and/or CKD progression
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Cardiorenal Disease is the Most Frequent First
Comorbidity in T2D

First comorbidity identified in CVRD-free patients with T2D

Retrospective analysis of data
from >1.1 million patients with

T2D

Initially, the majority (66%) of

patients were CVRD-free Cardiorenal diseases

(HF or CKD)
60%
Mean follow-up:
4.5 years
137,081 patients (18% of total
CVRD-free patient population) Compared with comorbidity-free patients with T2D, cardiorenal disease was
developed a CVRD manifestation associated with a greater risk of mortality than stroke, PAD and M|

T2D and cardiorenal disease are interlinked

diovaseculariGVR yeardiavas cular orlrenalldiseaser 4k [Siheant fature -Mi Palermo, 15/16 novembre 2024
SID-AMD e tecnologia: un ponte verso il futuro Hotel La Torre

Sicilia



Cardiorenal disease (HF and/or CKD) was associated
with highest mortality risks in T2D

Multinational observational cohort study including 645,180 comorbidity-free T2D patients
(mean follow-up of 4.3 years)

Outcome First comorbidity vs. comorbidity-free Hazard ratio® (95%Cl)
Cardiorenal disease” —e— 3.05 (2.50-3.72)
Heart failure —e— 2.12 (1.77-2.55)
Al Sl chn f — 1.80 (1.50-2.16) Bidirectional Risk
Stroke L o | 1.55 (1.16-2.08) Associations®
PAD : —— 1.52 (1.24-1.87) -
Myocardial infarction o 1.49 (1.26-1.77 . . ye
d : ( ) Compared with comorbidity-free
Cardiorenal disease” b ® / 3.45 (2.70-4.40) 12D patients, . .
Heart failure § —e— 242 (2.23-2.63) * HF was associated with
_ . CKD | —e—| 1.91 (1.74-2.10) >2-fold increased risk of
Cardiovascular death :
Stroke | —eo— 2.22 (1.88-2.61) CKD;
PAD —eo—| 2.10 (1.86-2.37)

Myocardial infarction —e— 1.93 (1.75-2.13)

* CKD was associated with

1 2 3 4 5 >2-fold increased risk of HF.
Hazard ratio

CONGRESSO CONGIUNTO H i H : =
aAdjusted for age and sex; ®Defined as presence and/or CKD; °Data o ( Swede)n.)) Il dlabete Oggl tra preven2|on_(|-.3,f nuovi farmaCI Pa le rmo ’ 1 5/1 6 novem b re 20 24
CKD = chronic kidney disease; HF = heart failure; PAD = peripheral artery disegffe; = EE 1abetes; Detailed daf J&&[MR ogia: un Ponte verso Il futuro H Otel La TO rre
an Francisco, CA. Poster 206-LB.

Birkeland Kl et al. Poster presented at: ADA 79" Scientific Sessions; June 7-1¥, 2019;



Effects of SGLT2-i
inhibitors on

cardiorenal risk

Improvements in
myocardial
contractility and
efficiency

KIDNEY CIRCULATION HEART

Improvement of

SGLT2i causes afferent | Intravascular/fECF Reduction in preload, myocardial energetics
arteriolar constriction, volume leads to { afterload and LV wall stress
decreasing intraglomerular haematocrit and improve filling conditions
pressure | systolic blood pressure Shifting fuel utilisation
toward ketone bodies

Improved renal function

Sl »»» Il diabete oggi tra prevenzione, nuovi farmaci Palermo, 15/16 novembre 2024
SID-AMD e tecnologia: un ponte verso il futuro Hotel La Torre

Sicilia




21

GLP-1RAs

B

o

HARMONY DECLARE-TIMI 585
Culoome'* fre=17,150)
7400} #1390 3P MACE

e g
REDUCTION IN DIABETES COMPLICATIONS -

gmﬂm? gmﬂm? gmﬂm? gmﬂm?
Glycemic Blood Pressure Lipid Agents With
Management Management Management Cardiovascul
and Kidney
Benefit*
UUUg !UUUL !UUUQ JuUu

F 1

OH_FHJLlFESTYLE MODIFICATION AND DIABETES EDUCATlONLLLLHO
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SGLT2i-benefici CVD
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History of CVD (%)

100 1

90 4

80

70

&0

EQ) Ez====c=

40

30 1

20

101

CVOTs in the continuum of CVD risk in T2DM

add VERTIS
DAPA_CKD
EMPA KIDNEY
EMPA-REG OUTCOME I__g . GLP-1 RA CVOTs
HARMONY . NB: SUSTAIN-6 data not available
’ 'y\ DPP-4 inhibitor CVOTs
ELIXA EXAMINE
LEADER . PIONEER & —@ y . SGLT2 inhibitor CVOTs

qu:g_ble size = trial population

Py

— DECLARE-TIMI 58 (N = 17 160)
. (—"—— PIONEER-6 (N = 3183)

Typical primary care
T2D patients

Probable nephrology
T2D patients

Probable cardioclogy
T2D patients

Probable cardiclogy and
nephrology T2D patients

a0

85 80 75 70 65 60 55 50 45
eGFR (mL/min/1.73 m2)

FIGURE 2 Patient populations in major cardiovascular outcomes trials (CVOTs) with sodium-glucose co-transporter-2 (SGLT2)
inhibitors,113233.3¢ gl cagon-like peptide-1 receptor agonists (GLP-1 RAs)*®7571%0 gnd dipeptidyl peptidase-4 (DPP-4)374%101-103 jhhibitors
according to levels of cardiovascular disease (CVD) and renal risk as measured by estimated glomerular filtration rate (eGFR). Bubble size is
proportional to number of patients. T2D, type 2 diabetes

- .A "
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Empagliflozin, Cardiovascular Outcomes, g N\
and Mortality in Type 2 Diabetes o rta lta

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Qdd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D.,

and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators Pl b
9. HR 0.62 0cebo
(95% Cl10.49, 0.77)
;. <0.0001
].
° () ® 44
°N-.0 : -
J EMPA-REG, o
mulgtiye incidence fun
OUTCOME?® 34
C
H
0
o
2 7020 T2D subjects
1 with established CVD
0-
| I I | | | | | |
0 6 12 18 24 30 36 47 48
Months
No. of patients
Empagifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

6656 T2D subjects with established
atherosclerotic disease (66%)
3486 at high risk for CVD events (34 %)

Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce Neal, M.B., Ch.B., Ph.D., Vlado Perkovic, M.B., B.S_, Ph.D.,
Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,
Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,

Mehul Desai, M.D., and David R. Matthews, D.Phil., B.M., B.Ch., 7_

for the CANVAS Program Collaborative Group¥ CANVAS
6. hospitalisation for HF
Placebo

g 5]
‘g . HR=0.67 (95% Cl: 0.52-0.87)
> 4]
§ -33%
o 3] iflozi
.g Canagliflozin
2
o 2

1]

0

| | | | | | | | | | | | |

36 42 48 54 60 66 72 78
Month

N Engl J Med, June 2017
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Heart Failure is a Major Public Health Problem
Worldwide

Epidemiology
Projected ~24% rise in cases
between 2012 and 20302

Hospitalization <_..;-;h,¢-;;r

ﬁ.rm'.:
N

Mortality
5-year mortality rate ~50%?3

~64 million
HF mortality risk is similar to some of the

Quality of life

hg::?-ll?ﬂ common cancers in both men and women#*
Costs

No recover
Q - Economic burden ~350 billion US dollars?

o
Complexity
Over 50% of patients with HF have HFpEF®
HF = heart failure; HFpEF = heart failure with preserved ejection fraction; US = United States.

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Lancet. 2018;392:1789-1858; 2. Lippi G et al. AME Med J. 2020;5:15; 3. Jones NR et al. Eur J Heart Fail. 2019;21:1306-
1325; 4. Mamas AM et al. Eur J Heart Fail. 2017;19:1095-1104; 5. Omote K et al. Online ahead of print. Annu Rev Med. 2021.
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DAPAHF FINEW ENGLAND JTOURMNAL aof MEDICIMNE

DAPA-HF: The first and only SGLT2 inhibitor to

significantly reduce CV mortality in HFrEF patients,
with and without T2D"2
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Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction
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Cardiovascular and Renal Outcomes
with Empagliflozin in Heart Failure
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La malattia renale nel diabete tipo 2: Diagnosi, staging fenotipizzazione

Staging KDIGO della CKD

Persistent albuminuria categories
Description and range
A1 A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: NW“‘;' to Moderately Severely
KDIGO 2012 ing:ru:od increased increased
=30 mg/g 30-300 mg/g =300 mg/g
<3 mg/mmol 3-30 mg/mmol =30 mg/mmol

‘E G1 Normal or high =80
£
- 2 G2 Mildly decreased 60-89
ES
Mildly to moderately i

% g G3a decreased 45-59
—

. Moderately to
§ g G3b severely decreased 90-44
g § G4 Severely decreased 15-29
o
& G5 Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk;
Orange: high risk; Red, very high risk.

P —

Kidney dysfunction and related cardiovascular risk
factors among patients with type 2 diabetes

Large cohort of patients (120.903) with type 2 diabetes
mellitus attending 236 Italian Diabetes Clinics in 2009

B Alb- and low eGFR- [OAlb- and low eGFR+
O Alb+ and low eGFR- H Alb+ and low eGFR+

Both

De Cosmo S, Russo GT et al. for AMD-Annals Study Group, NDT 2014

Figure 1| Staging of CKD."” Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high
risk; red: very high risk. Reprinted with permission from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012
clinical practice guideline for the evaluation and management of chronic kidney disease. Kidney Int Suppl. 2013;3:1-150. Copyright © 2013
KDIGO. CKD, chronic kidney disease; GFR, glomerular filtration rate; KDIGO, Kidney Disease: Improving Global Outcomes.

Kidney International Supolements (2018) 8, 2-7
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KDIGO distribution of DKD in T1D and T2D AMD Annals
participants 2023

VALUTAZIONE DEGL! INDICATORI AMD
DI QUALITA DELL’ASSISTENZA
AL DIABETE IN ITALIA

MICRO/MACROALBUMINURIA (%) 30.6
eGFR <60 ml/min (%) 30.8
1 /10 at very high risk v at hich hich risk
T1D subjects T2D subjects 4 at high-very high risk.
Andamento per dassi di malattia renale [Classi BDIGO) (%) Andamento pes chassi di makattia renale [Classi KDIGO) (%)
Categorie di albuminuria persistente Eatuﬁurie di albuminuria persstente
Al A2 Al A1 A2 83
Normale o Muoderatamente Severamente Hormale o Iadaratameante Sayeramente
ligvemente aumentats aumentatoe limgamente Aurmantaba SUMmEntata
aumentato R ——
<30 mg/g 30-300 mg/g =300 mg/g <30 mgfg 30-300 mg/g =300 mg/g
=3mg/mmpl | 3-30 mg/mmol | =30 mg/mmol Amgmmel | 330 mydmoal | 220 medmmal
Categarie di MNormale o elevato =0 B.D 13 Categorie di Harmale o alevata =00 5.1 1,0
slER
{mlfmin® 1,73 Lisvemente GO-ED 4.4 11 imlfmin* 1,73 Lisvemente= &0-80
] diminuita | dirniruita
D liewemesnte @ 45-54 Dia lievemente= a 45-50
miederatamente diminwitoe maderatamente diminuita
Da moderatasmentes a B0-44 D moderatamente i 3044
severamente giminuits seseramente diminuito
[ PR 15-79 Sayeraments 15-24
dipilrasibe dirninuita
[T P— <15 Insufficienza 415
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ARTICLE INFO ABETRACT

ipneanls: Hockgroued: Diabetic kidney disease bs the most comesoe cause of end-stage kideey disesse (ESKD) in the wesem
Diaibetie: meplevgathy . Fapid estinared glomerilar Givmation ste (£GFR) decline s an indepesdent predictor of ESKD and death
—— genesl popularion and be subjests with ype 2 diaberes mellins (T2
x{::‘:;ﬂ:'::“;‘n Afne We levestigned in a lasge sample of subjeos with newly disgnosed T2D the peevalenes and oinkeal de-
Clud kidkoey disease semmubmants of fast =GFR decline, sakieg sdvantage from the dasset of the Asscelazione Medie Dlabetologl (AMI)
Angals iniative,
Mathods The cGFF trajecsarics were evaluated by spplying a linear mined moded for sepested mensures
(LMMAM] el sapid <GFF decline defined as an oGFR decline greater thas 5 mL/minl.73 m2 pes year at 3
years
Risuks Among 195,163 (57.7% M) subjects with newly diagnased T2, 13,587 (12.9 %) suljects showed & mpid
GFR boss. The iedependent skanificant peedictons were age, fessale gender, HbaLc smoking, high baseline eGFR,
alburminmnria aeed retinopashy.
Comchesion: Cur study that a sigsficant of Bewly dingecsed TZ0 subjects have a mpid
SGFR decise, Given e asociasion between dynamic changes ia cGFR aed the dsk of ESKD or death, we siggest
to beclude this vasiable in the definizion of CKD

1. Introduction 1
In patients with dinbetes, variations in estimatssd glamerular fltrs

Daabetic kidney disease [DED) s the most common couse of =nd-
stnge kidney disense (ESKD) in the western wadld, accounting for
more thom 40 % of patients that require kddeey replacement therapy [1].
It is also associated] with kigher cardicvascular and all comse mortaling

Forwe
9536205,

tion rate (eGFR) and in wrinary albumin excretion should be monitored
over time as they provide useful information o the trajectory of DKD
progression [2]. Becouse of age-related structural changes, starting from
the nge of 40 years, the annaal rte of eGFR decline in healthy persans iz

; Reccived Inorevised foem 2 Puly 2024; Acorpoed 25 Inly 2024
24 Published by Elsevier B3, on beialf of Ewnopean Fedesation of nbemal Medicine,
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Fig. 1 Albuminuric and nonalbuminuric pathways of DKD progres-
sion. DKD diabetic kidney disease, GFR glomerular filtration rate,
ESKD end-stage kidney disease
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Table 1. Clinical and/or biochemical features according to the outcome.

FAST DECLINERS

Table 2. List of variables related to fast eGFR decline.
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ra TN Effect OR 95% Cl
Whole population Mo Yes p-value - - - 3
o ton 163 C= 91,59 ise eGFR 60-89 vs. 30-59 mL/min/L.73 m 0.41 0.39.0.44
Time on study (years) 2.8:0.4 a0 2.8:0.4 <0.0001 eGFR 90-119 vs. 30-59 mL/min/1.73 m* 137 1.31-1.43
Age (years) 64.7+12.1 64.5+12.1 65.7+12.3 <0.0001 eGFR 2120 vs. 30-59 mL/min/1.73 m? 3.26 2.86-3.71
Male n (%) 6,0725 (57.7) 53,239(58.1) | 7,486(55.1) | <0.0001 Male vs. Female 0.89 0.86-0.93
EGFR TO (ml/min/1.73 m?) 82.2+19.9 81.7:20.1 86.1+18.5 <0.0001 Age 5554 vs. S years T30 133138
EGFR FU {ml/min/1.73 m?) 79.7+21.4 82.7+19.5 59.4122 3 <0.0001 i =5 R
HbALc (%) 7.321.7 7.3+1.7 7.4:1.8 <0.0001 Age b65-74 vs. S5 years . gl
Total Cholesteral (mg/dl) 190.4+43.7 190.8243.5 188.2+44.9 <0.0001 Age 275 vs. <55 years 234 2.19-2.51
LDL-c (mg/d) 112.3£36.9 112.7:36.8 109.6:37.3 | <0.0001 BMI 27-29 vs. <27 0.99 0.93-1.05
HDL-c (mg/dl) 48.1+12.9 48.3+12.9 47.3213.0 =0.0001 BMI 30-34 vs. <27 1.07 1.01-1.13
Triglycerides (mg/dl) 155.1+102.3 153.9+100.7 | 163.1+112.8 | <0.0001 TYISTST 18 RTERTS
SBP fl‘l‘ll‘l‘an] 134.5+18.2 134.3+18.1 135.4+19.1 =0.0001
DBP (mmHg) 79.1+10.1 79.1+10.0 78.9+10.5 0.09 HbAlc 7.0-8.0 vs. <7.0% 1.04 0.93-1.09
BMI (Kg/m?) 30.125.7 30.1£5.6 30.3+6.0 0.01 HbAlc 8.1-9.0vs. <7.0 % 1.09 1.02-1.17
[ smakers (%) 11285 (19.4) 9,831 (19.3) 1454 (19.8) 032 HbALC 9.0 vs. <7.0 % 112 1.05-1.19
= .
| H - H o H H Smoking status Yesvs. No 1.05 0.98-1.12
i In conclusion, our study identified 12.9% of subjects with : —
— Micro/macroalbuminuria Yes vs. No 1.40 1.33-1.48
K . .. . . ,
<4 rapid eGFR decline in a large sample of subjects with newly Retinopathy Yes vs. No 153 1.42-1.66
E . . . . e Previous CVE Yes vs. No 1.32 1.17-1.49
4 diagnosed T2D. We also described the independent clinical Giucose Towering drugs/statins Ves ve. No 558 654102
N . - I
— H H H H H Antihypertensive medication Yes vs. No 1.22 1.17-1.28
4 and biochemical determinants of rapid eGFR decline such as il
2 Insulin Yes vs. No 1.50 1.43-1.57
< such as age, female gender, HbAlc, smoking, high baseline Metformin Yes vs. No 102 0.97-1.07
| A . . . Sulphonylureas Yes vs. No 1.18 1.11-1.26
4 eGFR, albuminuria and retinopathy DPPaI Yes vs. No 129 120139
m— — m— m— Glinides Yes vs. No 1.24 1.10-1.40
GLP1-RA (%) 2,741 (3.3) 2,317 (3.2) 424 (3.9) 0.0002 :
Insulin (%) 18,763 (17.8) 15,548 (17.0) | 3,215(23.7) | <0.0001 Glitazones Yes vs. No 0.95 0.81-1.10
Lipid-lowering agents (%) 34,131 (32.5) 29,697 (32.4) 4,434 (32.6) 0.63 GLP1-RAs Yes vs. No 1.18 1.06-1.32
Antihypertensive treatment (%) 47,258 (44.9) 40,739 (44.5) 6,519 (48.0) =0.0001 SGLT-2i Yes vs. Na 1.04 0.95-1.14
Previous Eh\-’E{n :%] 2,1393{:2.0 ;] 1,3?9?{{1_9:] 3{-3 5:; {tzz_;s} : {E'Eggl Aarboe Ve v No 125 05147
Retinopathy (% 5,419 [15. 4,373 (14.5 1,04 5 <0.0001 —
RAAS inhibitors Yes vs No 38,414 (36,5) 33,157 (36,2) | 5,257 (38,7) | <0.0001 YAAS inhibitors Yes vs. No 0.57 0.91-1.04

OR, odds ratio; 95% Ci, 95% confidence intervals; eGFR, estimated glomerular filtration rate; 8MI, body mass index; HbAlc, Glycated
hemoglobin; CVE, cardiovascular events; DPPIV, Dipeptidyl Peptidase IV Inhibitors; SGLT2I, Sodium-glucose co-transporter 2
inhibitors; GLP1-RA, glucagon-like peptide 1 receptor agonist; RAAS inhibitors, Renin-angiotensin-aldosterone system inhibitors.

Mean + 5D, n (%): absolute frequency [percentage) and *median (range).

CVE, cardiovascular events: BAMI, body mass index: S8P, systolic blood pressure; DBP, diastolic blood pressure; HOL-c, high-density
lipoprotein cholesterol; LOL-c, low-density lipoprotein cholesterol; HbAlc, Glycated hemoglobin; eGFR, estimated glomerular
filtration rate; FU, follow up: DPPIV, Dipeptidyl Peptidase IV Inhibitors; SGLT2I, Sodium-glucose co-transporter 2 inhibitors; GLP1-RA,
glucagon-like peptide 1 receptor agonist; RAAS inhibitors, Renin-angiotensin-aldosterone system inhibitors.

EurJ Int Med, 2024



| risultati dei CVOTs con SGLT2i

EMPA-REG CANVAS

DECLARE-TIMI 58*  VERTIS-CV3é CREDENCFE
(empagiifiozin)  (canaglilozin) (dapaglifiozin) (ertugliflozin) (canagliflozin)

v 14%* NS v 3%!

CV death v 38%* NS NS NS v 22%*

OUTCOME'2 Program?

”g” 3P-MACE v 1 4%*

' 35%! ' 33%! ' 27%* ' 30%! ' 39%*

Kidney
outcomes? v 39%* v 40% v 24%:" NS v 34%!

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology
*Testing for superiority for 3P-MACE was the primary endpaint (co-primary for dapaglifiozin); 'Testing for non-superiority for 3P-MACE was the primary endpoint: *Secondary
endpoints as defined in the study protocols; TEMPA-REG QUTCOME: progression to macroalbuminuria (UACR =300 mg/g), doubling of serum creatinine (accompanied by
2GFR [MDRD] =45 mUmin/1.73 m?), initiation of KRT or death from kidney disease; CANVAS Program: 40% reduction in eGFR, KRT or renal death; DECLARE-TIMI 58: 40%
decrease in eGFR to <60 mUmin/1.73 m?, ESKD, or death from renal or CV cause; VERTIS-CV: renal death, dialysisftransplant, doubling of serum creatining; CREDENCE:
ESKD (dialysis, transplantafion, or a sustained eGFR of <15 mlimin/1.73 m?), doubling of serum creatinine or death from kidney causes
See slide notes for abbreviations and references
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Renal protection in T2D patients with high CVD risk with no CKD
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Renal protection in high CVD-risk patients

EMPA-REG:(Incident or worsening nephropathy

301 R 0.4] HR % reduction
(95% C1 0.53, 0.70) .
< T T

7 254 p<0.001 Placebo -_‘

§ 5

0

> -

O 20+ Empagliflozin

)

Z L0 -

2 154

Q

0

[e}

2 101 40 -

5 -39 -39 -38

g

S -46

0

o0 -
O-. T T T T Incident or Incident or Progressionto  Doubling of serum  Initiation of renal  Doubling of serum Incident
0 6 12 18 24 worsening worsening macroalbuminuria creatinine replacement  creatining, initiation albuminuriz in pts
Months nephropathy or ¥ nephropathy therapy of renal with
No. of patients death repalcement  normoalbuminuria
Em-pugliﬂozin 4124 3994 3848 3669 3171 290 mﬂﬂ:z;fhffﬂal atbaseline
2061 1946 1836 1703 1433 106
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EMPAREG-OUTCOME Study: eGFR decline during the study

80

-y o -
548" ¢ _'_h’_*"":'!--_-!-- H

] _i . "
78 - . . - "é
o == Plocebo Empagliflozin 10 mg  —*—Empogliflozin 25 mg Al _*
w }'u—:;n--.t- - —'-i—-!—.!_—_;-_-:. --® - 5
c SESEE
o E £ o5ty
v 74 6§ inuri
o E
U | - 02 mlfyr = i - L S S
E%? /1 EE’ 5 - _ +§ ¢ § % = 0.8 ml/min/yr
T~ % Patients with - % N
E _Erﬂ_ Normealbuminuria, placebo { i {
B = . . . . 504 —— Normoalbuminuria, empagliflozin - %
£ Riarrangiamento emodinamico ~ _ Microalbuminuria, placebo - 2.4 st
£ 62 45 Microalbuminuria, empagliflezin - Illfllll.rﬂ
Macroalbuminuria, placebo
---- Macroalbuminuria, empagliflozin
&6 ma T T T T T T T T T T T T 40— IB # T I I T T T 1 6] 1 1
Bominad 12 28 s2 4 B R 108 1z N3 1EM 18 IR 19 0412 2 52 66 80 94 108 122 136 150 164 178 192
Week Follow-up (week)
Wanner et al. NEJM 2016 Lancet Diabetes Endocrinol 2017; 5: 610-21
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The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ”

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

S.D. Wiviott, |. Raz, M.P. Bonaca, ©O. Mosenzon, E.T. Kato, A. Cahn, M.G. Silverman,
T.A. Zelniker, J.F. Kuder, S.A. Murphy, D.L. Bhatt, L.A. Leiter, D.K. McGuire,
J.P.H. Wilding, C.T. Ruff, LA.M. Gause-Milsson, M. Fredriksson, P.A. Johansson,
A_-M. Langkilde, and M.S. Sabatine, for the DECLARE—TIMI 58 Investigators™

Improvement of Albuminuria Category from Baseline

Dapagliflozin Placebo
o KM . KM
n/N (%) Event Rate n/N (%) Event Rate
Endpoints
Improvement from baseline
Micro to Normo 774/2017 (38.4) 38.90% 576/2013 (28.6) 29.0% HilH
Macro to Normo/Micro 282/594 (47.5) 48.10% 175/575 (30.4) 31.7% ——

Macro to Normo/Micro or Micro to Normo 1056/2611 (40.4) 41.00% 751/2588 (29.0) 29.5%

Micro/Macro to Normo 809/2611 (31.0) 31.50% 604/2588 (23.3) 23.6%

DECLARE-TIMI 58

Hazard Ratio Cox
(95% CI) p-value

1.46 (1.31,1.62)  <0.0001
1.82(1.51,2.2)  <0.0001
1.54 (1.4,1.69)  <0.0001

1.41(1.27,1.56)  <0.0001

0,0 1,0

Favors Favors
Placebo DAPA

3,0

v

S

DAPA = dapagliflozin; KM = Kaplan-Meier; macro = macroalbuminuria; micro = microalbuminuria; normo = normoalbuminuria; UACR = urine albumin-to-creatinine ratio.

Raz | et al. Presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA 244-OR.




Across Key Subgroups

Subgroup

DAPA n/N (%)

Baseline CV disease or risk factor

Established ASCVD

Multiple risk factors

65/3474 (1.9)

62/5108 (1.2)

PBO n/N (%)

Number of additional risk factors

One

Two

Three
History of HF

No History of HF

History of HPT

No History of HPT
Diabetes duration
<10 years
>10 years
HbA1c

<8.0%

28.0%

17/1440 (1.2)
42/3257 (1.3)
3/406 (0.7)
27/852(3.2)

100/7730
(1.3)

122/7769
(1.6)

5/813 (0.6)

23/2552 (0.9)
39/2556 (1.5)

21/2465 (0.9)
41/2641 (1.6)

Hazard Ratio (95% CI)

118/3500 —— 0,55 (0,41-0,75)
(3.4)
120/5078 —a-
) 0,51 (0,37-0,69)
_._.
28/1422 (2.0) 0.60 (0.33-1.09)
7813263 (2.4) & 0.53 (0.37-0.78)
141386 (3.6) § 0.20 (0.06-0.69)
48/872 (5.5) u 0,58 (0,36-0,92)
190/7706 L
51 0,52 (0,41-0,66)
_._
222/7658
o) 0,54 (0,43-0,67)
_._‘
16/920 (1.7) 0,36 (0,13-0,98)
+
43/2569 (1.7) 0.53 (0.32-0.89)
+
7712509 (3.1) 0.49 (0.33-0.72)
_._
4612436 (1.9) 0.44 (0.26-0.74)
7412638 (2.8) | | — | 0.5 (0.38-0.80)

0.05

GCONGRESSO CONGIUNTO
CIN_AMI;
? = [ TR 4
g e a9
L

0.15

0.350.601.00 2.00

p-
value

0,72

0.282

0,78

0,41

0.794

0.515

Subgroup DAPA n/N (%)

Baseline renal function: eGFR?
<60 mL/min/1.73 m?2 6/325 (1.8)

60 to <90

mL/min/1.73 m? 33/2281 (1.4)

290 mL/min/1.73m2  23/2501 (0.9)
Baseline UACR
UACR <30 mg/g 50/5819 (0.9)
UACR 30-300 mg/g 39/2017 (1.9)
UACR >300 mg/g 31/594 (5.2)
Baseline medication use

ACEI/ARB use 106/6977 (1.5)
no ACEI/ARB use 21/1605 (1.3)
Diuretic use 81/3488(2.3)

No Diuretic use 46/5094 (0.9)

PBO n/N (%)

Hazard Ratio (95% ClI)

+
20/297 (6.7) 0.26 (0.11-0.66)
——
62/2313 (2.7) 0.53 (0.35-0.81)
_._
38/2468 (1.5) 0.60 (0.36-1.00)
+
95/5825 (1.6) - 0.52 (0.37-0.74)
66/2013 (3.3) 2 0.59 (0.39-0.87)
75/575 (13.0) 0.38 (0.25-0.58)
HH
211/6973 (3.0) | | 0.50 (0.39-0.63)
27/1605 (1.7) —m— 0.77 (0.44-1.37)
111/3479(3.2) L 0.72 (0.54-0.95)
127/5099 (2.5) | T 10.36 (0.26-0.50)

0.1 0.5 1.0 1.5

— ﬁ
Favors DAPA Favors PBO

0.269

0.30

0.16

0.0021
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HFrEF HFpEF

22,0

= CKD HFrEF = CKD HFpEF
~ No CKD HFrEF ~ No CKD HFpEF 7

Prevalence of rapid eGFR

] 285
5 55= |
3
: 3k
= = 92 ) _
f.,r"""’
0 2 4 B 8 10 12 0 2 4 B 8 10 12
Time (years) Time (years) 0

HF No HF

2Rapid rate of eGFR decline was defined as slopes steeper than —5 mL/min/1.73 m?/year.

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate; HF = heart failure; HFpEF = heart failure with preserved ejection fraction;
HFrEF = heart failure with reduced ejection fraction.

1. Mayor M et al. EurJ Heart Fail. 2017,19:615-623; 2. George LK et al. Circ Heart Foil. 2017;10:e003825.
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Renal protection in patients with HF

Effect of empagliflozin on the mean change in eGFR in patients
with HF

EMPEROR-Reduced EMPEROR-Preserved

04
.. HFmIEF (LVEF 41-49%) . HFpEF (LVEF 250%)
Placebo
2 2 \ o my
3 VR 0 27 Placebo 0 27 Placebo
B v =~ oOE = e =
E _3 L - c 0] o cuw O
58 v - 2% % ] -4 4
BT X empagifioin Sey Empagliflozin Sy |
= - - - .
?E Ean Pag £ 0 Empagilifiozin
5;E" O.ENE -4 ®ET
£ 5 ES 5 E
Ee @ o 2 o0
g G TON T o~
: 4 225 8 9=
; = Between-group difference in slope, = £ £ g E ?_5
2 7 1.73 ml per min per 1.73 m? per yr; To E '-a'E'E
b- 95% Cl, 1.10-2.37 = =< qE
P<0.001 £ 109 =-104
sl E £
g i : i . i : ; : =12 T T T T T T T T -12 T T T T T T T T
Base- 4 12 37 52 76 100 124 412 32 52 76 100 124 148 172 412 32 52 76 100 124 148 172
line Weok Baseline 3 o Baseline . o
Weeks since randomization Weeks since randomization
No. at Risk No. with data ot visit
Placebo 1762 1765 1683 1500 1146 745 343 76 Placebo 954943895 820 763 457 491 351 223 73 195719441884 1668 1570 1339 952 663 414 136
Empagliflozin 1799 1782 1720 1554 1166 53 356 80 Empaglifiozin 973962925 848 757 458 453 355 206 8 195219311860 1673 1586 1312 948 684 414 144

Data are presented as adjusted mean and standard error. Change in e GFR was analysed using a mixed model for repeated measures.
eGFR, estimated glomerular filtration rate
N Engl J Med 2020;383:1413-24. DOI: 10.1056/NEJM0a2022190.

Data are presented as adjusted mean and standard error. Change in e GFR was analysed using a mixed model for repeated measures.

eGFR, estimated glomerular filiration rate; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; LVEF, left ventricular
ejection fraction; SE, standard error.

Anker SD et al. Nat Med. 2022; doi:10.1038/s41591-022-02041-5.




Renal protection in patients CKD
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Renal protection in T2D patients with CKD

* Renal specific Outcome was

Canagliflozin and Renal Outcomes e sauingariesenm” l)l“

creatinine level, or renal death

in Type 2 Diabetes and Nephropathy RELL \SL

CREDENCE

B Rena-Spectic Composte Ouicome. * A Urinary Albumin-to-Creatinine Ratio Median Baseline B Change from Baseline in Estimated GFR Baseline (ml/min/173
1009 M1 oz raio, 056 953 €, 053-0.1] Canagiifiozin~ Placebo Canagiifiozin ~~ Placeoo
g O b 9135 9180 5.4 5.0
= g0 7 Placebo 1200+ o 0e
- o [
E 11 1000 Placebo - j‘ﬂ Ny
TR e - o |
E ” 5 _ 8 300; i1 17 I Il t:rt f* """-t....____
P 50 Canagliflozin f I L %n n 3 = Canagliflozin
£ ol . 1 d . E
; b T T T T T T 1 ‘E 600 — _i T 'I ﬂ E -1 - TR
- 0 & 12 B M N ¥ & E 4004 Canagliflozin §E -1 E 3
3 5 $ 3= 1]
[ ]
[T _—__-.___-.___'__,.- 2004 < 6 Placebo i
ﬂu E L OB on b % 4 0 — T T T T T 1 E ;g
Morths siace Randomzat 0 6 21 MU N ¥ L 036 1 B M N % 4
s sifce o Months since Randomization Months since Randomization
No. at Risk
No. of Patients No. of Patients
?:{Ebl'?m. ﬂgg ﬂ;i ﬂﬂ ig‘;g Ei Hﬁ ﬂ Eg Placebo 213 2061 196 1865 U4 1S 685 Bl | paceno A8 185 180 U0 196 106 58 0
nagitiozin Gnagifirin 2114 2000 2019 197 188 145 70 Tl | Caglforn 29 w05 1919 VR 168 W6 62 21

Doubling of serum creatinine level 118/2202 188/2199 20.7 338 0.60 (0.48-0.76) _20%
End-stage kidney disease ™~ 116/2202 165/2199 204 294 0.68 (0.54-0.86) _329
Renal death 2(2202 5/2199 0.3 0.9 NA

] bt Endstage kidney disease :dialysis, kidney
transplantation, or an eGFR of <15 ml per minute per
1.73 m2

hggi tra prevenzione, nuovi farmaci Palermo, 15/16 novembre 2024
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IINAL ARTICLE

Dapagliflozin in Patients
with Chronic Kidney Disease

Hiddo J.L. Heerspink, Ph.D., BergurV. Stefinsson, M.D.,
Ricardo Correa-Rotter, M.D., Glenn M. Chertow, M.D., Tom Greene, Ph.D.,
Fan-Fan Hou, M.D., Jochannes F.E. Mann, M.D., John J V. McMurray, M.D.,
Magnus Lindberg, M.Sc., Peter Rossing, M.D., C. David Sjostréom, M.D.,
Roberto D. Toto, M.D., Anna-Maria Langkilde, M.D., and David C. Wheeler, M
for the DAPA-CKD Trial Committees and Investigators®

.D.,

Primary end-point: composite of sustained
decline in eGFR at least of 50%, ESRD, or
death from renal or CVD causes

Secondary outcomes (also assessed in time-
to-event analyses) were, in hierarchical order,
the composite kidney outcome of a sustained
decline in the estimated GFR of at least 50%,
end-stage kidney disease, or death from renal
causes; a composite cardiovascular outcome,
defined as hospitalization for heart failure or
death from cardiovascular causes; and death
from any cause.
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Figure 1. Primary and Secomdary Owtcomes.

The primary outcomes was a composite of a swstained decline in the =stimated glomesrular filtration rate (GFE) of at keast 50%, end-
stage kidney diseas=, or death from renal or cardicvasoular cause=s [Panel 4). The primary ovtcome and the secondary owtcomes of a
composite of a2 sustained decline in the estimated GFR of at l=ast 50%. end-stage kidney disease. or death firom renal cavses [Pansl EL
a composite of death from cardiovascular cavses or hospitalization for keart failure (Panel O and death firom any cawss [Fan=l O] were
estimated with the uze of the Kaplan—Meier methed. Hazard ratics, confidence intervals. and P valwess wers sstimated with the wse of
Cm proportional-hazards regression models, stratified according to randomization factors (diabe=tes diagnosis and urimary albumin-tao-

Ccreatinine ratio] and adjusted for bassline estimated GFR. Incduded in these amalyses are all the participants who had undergone ran-
domizaticn and recefned at least one dose of dapagliflorin or placebo. The graphs are truncated at 32 months (the point at which < 15%

of participarmts remained at risk). The imsets show the same data on an evpanded y axis.




Cardiorenal and mortality benefits in DAPA-CKD were consistent regardless of T2D status

(?JD DAPACKD ‘% ¢ %

Primary composite All-cause mortality®cd Composite of

outcomelab CV death or hHF1.c®

Patients
with T2D

48% 21%

Patients 50%
without T2D W W W
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The NEW ENGLAND JOURNAL of MEDICINE Table 1. {Continued.)
EMPAKIDNEY — —
Characteristic (N=3304) {N=3305)
ORIGINAL ARTICLE Cause of kidney disease — no. (38)
Dizbetic kidney disease 1032 (31.2) 1025 (31.0)
. I . . . Hypertensive or renovascular disease 706 (21.4) 739 (22.4)
Empagllﬂﬂzu] n Pauents W].th Chronlc Glomerular disease 853 (25.8) 816 (24.7)
Kldney Disease Other 387 (11.7) 421 (12.7)
L]
Unknown 326 (9.9) 304 (3.2)
The EMPA-KIDNEY Collaborative Group*
PRIMARY KIDNEY DIAGNOSIS 307
Placebo
100
204
T o
m Diabetic kidney & 804
disease "E 704 Lol _28%
2 .
B HTM/renovascular g 60 Ernpaglifiozin
= 504
a
H LE 40 o T T T T 1
B Glomerular disease ? 30 ® 05 10 15 20 25 N
=
8 297 Hazard ratio, 0.72 (95% Cl, 0.64-0.82)
m Otherfunknown & 109 P<0001 fm:
ﬂ 1 1 1 1 1
0 0.5 1.0 1.5 2.0 2.5
Years of Follow-up
MNo. at Risk
Placebo 3305 3250 3129 2243 14596 592
Empagliflozin 3304 3252 3163 2275 1538 624
Figure 1. Progression of Kidney Disease or Death from Cardiovascular Causes.
Shown are the results of the primary composite outcorme of progression of
kidney disease or death from cardiovascular causes. Over a median of 2 years
of follow-up, progression of kidney disease or death from cardiovascular
NOVEMBRE 2022 causes occurred in 432 patients (13.1%6) in the empagliflozin group _and in
558 patients (16.9%6) in the placebo group, representing 42 fewer primary-
outcome events per 1000 patients in the empagliflozin group than in the
B . . . . placebo group over 2 years. The inset shows the same data on an enlarged
CONGESS“R‘ﬁNB »» Il diabete oggi tra prevenzione, nuovi farjj S
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EmpaKidney Components of the primary
outcome!

Kidney disease progression CV death

—— Empagliflozin 10 mg

Placebo:
504 patients with event
Rate: 8.09/100 PY

Empagliflozin:
384 patients with event
Rate: 6.09/100 PY

71— Placebo
S
k=
Q
o 20 7
<
ES
n
E=
2 10+
L
o]
o.
0 I
0 0.5

Patients at risk, n

Placebo 3305

3250

Empagliflozin 3304 3252

1 1.5 2.0 2.5
Years of follow-up

3129 2243 1496 592

3163 2275 1538 624

Participants with event (%)

20 7 —— Placebo
— Empagliflozin 10 mg 5 -
4
31
1
10 =
O' T T 1
0O 0.5 1 1.5 2 25
0 T | | | |
0 0.5 1 1.5 2 2.5
Years of follow-up
3305 3282 3235 2387 1646 679
3304 3283 3239 2371 1649 689

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 ml/min/1.73 m?2, renal death, or a sustained decline of 240% in e GFR from randomization
CV, cardiovascular; eGFR, estimated glomerular filiration rate; PY, patient-years; UACR, urine albumin-to-creatinine rafio

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117.
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EMPA-KIDNEY enrolled a CKD population with a broad range of eGFR,
with and without albuminuria’

Prognosis of CKD by eGFR and albuminuria categories?

Albuminuria stage, description and range (mg/g) EMPA-KIDNEY population’
al A2 A3 Patientswith or without
diabetes and eGFR 245 1o
EMPA-KIDNEY Normal to mildly Moderately Severely <90 mL/min/1.73m% and
increased increased increased UACRz200mg/g
or
Primary composite <30 30-300 >300 eGFR >20 to <45
renal outcome: 1 >90 mL/min/1.73m?
ESKD, >40% sustained g G =
. ﬂ - -
eGFR decline, or 8 a2 60-89 CREDENCE population?
renal/CV death & Patients with T2D and CKD
E." : G3a 45-59 and eGFR =30 to <20
o mL/min/1.73m? and
=]
8 G3b 30-44 UACR >300 mg/g
o]
0 ™
7 G4 15-29 DAPA-CKD population*
E = Patientswith or without T2D
[} c5 <15 and eGFR 22510 <75
Secondary pre- mL/min/1.73m? and UACR
specified exploratory _ _ _ _ _ o >200 mg/g
endpoint: incident or . Low risk™ Moderately increased risk High risk . Very highrisk

worsening nephropathy,.

*If ne other markers of kidney disease, no CKD.

Defined as prog ression to CKD. chronic lidney disease; eGFR, estimated glomerular filtraticn rate; UACR, urine albumin-te-creafinine ratic; T2D, type 2 diabetes.
q g 1. The EMPA-KIDMEY Collaborafve Group. N Engl J Med_ 2023 Jan 12;388{2):117-127 . 2. KDIGO 2012 Clinical Practice Guideline for the Evaluaficn and Managementof Chronic Kidney Disease. KidneyInt Suppi.
macroalbuminuria, 2013:3(1):1-150. 3. Perkovic V. et al. N EnglJ Med. 2019; 380:2295-2304 4. Whesler DC. ot al. Nephrol Dial Transplant 2020,35:1700.

doubling of serum
creatinine initiation of
renal replacement
therapy or death from

kidney disease. gesssosnene 33y || diabete oggi tra prevenzione, nuovi farmaci Palermo, 15/16 novembre 2024
: SID-AMD e tecnologia: un ponte verso il futuro Hotel La Torre
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EMPA-KIDNEY: time to kidney replacement therapy

*The difference in the time to kidney failure corresponds to the values in the figure on the previous slide for baseline e GFR 20 and 85 mil/min/1.73m2.

eGFR (ml/min/1.73 m2)

Hypothetical transformation of chronic eGFR slopes into time to kidney replacement therapy

Ferndndez-Fernandez B et al. Editorial comment

Potential impact on time to kidney replacement therapy of the
different eGFR slopes on placebo and on empagliflozin*

. Placebo

. Empagliflozin

3.5 e p0 5.4 8
Difference: 1.9 years

Difference: 26.6 years

0 10 20 30 40 50
Time to kidney replacement therapy (years)

eGFR, estimated glomerular filfration rate
Ferndndez-Fernandez B et al. Clin Kidney J 2023;0:1

W e s TR e

Graphical presentation of
representative chronic eGFR slopes
from baseline to kidney failure

Hypothetical lines have been tfraced
starting from extremes of the baseline
eGFR inclusion criteria values (20 and
85 ml/min/1.73 m2) to eGFR 10
ml/min/1.73 m2, corresponding to
chronic eGFR slopes of participants on
placebo and on empagliflozin within
each baseline eGFR subgroup




Renal protection in all KDIGO categories patients with HF

KDIGO risk

categories: Empaglifiozin Placebo p-value
Events/ Events/ UACR, mglig for
Subgroup n/N 100 PY n/N 100 PY A 10-300 =300 frend
EMPEROR-Reduced (LVEF <40%)
All patients 361/1863 15.77 462/1867 21.00
B | ow risk 88/584 12.10 98/5%90 13.41 0.377
W Moderaterisk  74/538 10.60 133/521 21.79 ‘
B High risk 100/415 20.72 126/438 25.28
B very high risk 99/325 26.09 104/317 28.94
EMPEROR-Preserved (LVEF >40%)
All patients 415/2997 6.86 S511/2991 8.67
B Lowrisk 63/944 3.14 92/987 4.44 0.556
B Moderate risk 110/902 6.00 132/861 7.61
B High risk 112/656 8.60 127/622 10.84 0.82 (0.64) 1.06)
BN Very highrisk 130/495 14.41 159/519 17.45 0.81 (0.64) 1.02)

1 10
& >
~ 7

Favours empagliflozin  Favours placebo

ARR is expressed as events prevented per 100 PY of follow-up. ARR, absolute risk reduction; Cl, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR, hazard ratio; KDIGO, Kidney Disease:
Improving Global Outcomes; LVEF, left ventricular ejection fraction; PY, patient-years.
Butler J et al.  Am Coll Cardiol. 2023;81:1902.



Hence what do we need in T2D Management?

Glycemic Control

Linea Guida della Societd Italiana di Diabetologia (SID) e dell’Associazione dei Medici Diabetologi (AMD)
Obiettivi terapeutici

Terapia farmacologica

\
. Nessun evento
Pregresso evento
Weight Management cardovasclar,non egesatent | sompenso
' ' cardiaco
sm:&;n;g ‘“;;”‘?“’f scompenso cardiaco
e mi/min
\, \, J
i N | 0
Managing Comorbidities [ Metomn ] o [ s
r aTe
SGLT2i GLP1RA Met.! GLP1RA
- A

Safety including low
hypoglycemic risk

[ 08 = E

Palermo, 15/16 novembre 2024
Hotel La Torre

CONGRESSO CONGIUNTO

»» Il diabete oggi tra prevenzione, nuovi farmaci
e tecnologia: un ponte verso il futuro

SID-AMD

Sicilia




Hence what do we need in T2D Management?
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5. Terapia farmacologica
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Key Summary Points

How should we treat early T2D patients with SGLT2-i?

Why carry out this study

Current guidelines and consensus
Diabetes Ther (2021) 12: 14451461 5 recommend the use of hypoglycemic
https://doi.org/10.1007/s13300-021-01045-7 updates . .
drugs with proven CV benefit for patients
with type 2 diabetes (T2DM) and

ORIGINAT RESEARCH

TheS‘Early Treatment”)pproach Reducing established CVD, heart failure, and/or
Cardi i i1 Patients with Type 2 Diabetes: chronic kidney disease.

A Consensus From an Expert Panel Using the Delphi

Technique Clear recommendations for the treatment
Giuseppina Russo @ - Matteo Monami - Gianluca Perseghin - of patients with newly diagnosed T2DM to
Angelo Avogaro - Pasquale Perrone Filardi - Michele Senni - prevent cardiovascular disease are not yet

Claudio Borghi - Aldo P. Maggioni

available.

Received: December 30, 2020 / Accepted: March 2, 2021/ Published online: March 25, 2021
© The Author(s) 2021

The study aims to provide expert opinion
on the hypoglycemic treatment and CV
risk management in patients with newly
The results of the Delphi survey suggest that dlagnosed TZDM‘

Italian diabetologists recognized the pivotal

importance of adopting a tailored approach for

patients with T2DM and CV risk factors; more- What was learned from the Study?

over, they emphasized the strategic role of the

carly treatment with GLP-1RAs and SGLTZ2 . . . .

inhibitors in the treat-to-benefit approach. Italian dlabetologlsts consider the
A  paradigm shift to enhance treatment

adherence should therefore be implemented by importance of adopting a personalized

focusing the attention not only on metabolic

control but also on the long-terim benefits of approaCh for patients With TZDM and CV

glucose-lowering agentls with proven Ccv
efficacy.
There are still some aspects where consensus

was not achieved, reflecting open issues yet to GLP-]_RAS and SGLTZ lnhlbltOI'S were

be addressed.
recognized as key strategies in the treat-to-
benefit approach.

CONCLUSIONS

A paradigm shift should be implemented
to focus clinicians’ attention not only on

SID-AMD IL diabete oggi tra prevenzione, nuovi farmaci metabolic control but also on the long-
Sicilia e tecnologia: un ponte verso il futuro term CV benefits, even at early stages.
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Dapagliflozin and Cardiovascular Outcomes

in Type 2 Diabetes B MACE
S.D. Wiviott, I. Raz, M.P. Bonaca, O. Mosenzon, E.T. Kato, A. Cahn, M.G. Silverman, Dapaglif!ozi[\ Significantly Reduced the Relative Risk Ofocv Death or ety I3+ Harasrd ratio, 0093 =55 Ol O.B4- 103
T.A. Zelniker, |.F. Kuder, SA. Murphy, D.L. Bhatt, LA. Leiter, D.K. McGuire, HOSplhlllatlonfOTHHON Top of Standard of Care by 17% [+ 3+ P=il17 for sup=riority
J.P.H. Wilding, C.T. Ruff, LA.M. Gause-Nilsson, M. Fredriksson, P.A. Johansson, 6 _ Placebo (5.8%) i AL 4 Flceb
A.-M. Langkilde, and M.S. Sabatine, for the DECLARE-TIMI 58 Investigators* HR 5% cCl p-value 17% EE" 7
51| 083 (073095 (su‘:(;gm RER = . £ Ctas iflozan
ﬁ B 5 Dag
€, E 50— ;—
E DAPA 10 mg (4.9%) E Ll 7]
DECLARE A E a1
-._5 = i i T T T T T T T 1
. E 27 e Lo 0 180 380 5440 FTI0 D00 1080 1250 1440
o
In the primary safety outcome 1 -
] T T T T T T T 1
H H H 0 1ED 60 540 TR O IOodE  DFED D440
analysis, dapagliflozin met the N |
prespecified Criterion for No. at Risk 0 180 360 540 720 900 1080 1260 1440 M - k
- Days cu at Ris
Pacoio . 055 o5 we  ws gt oo 10 Toer 5 Placebo 6576 K433 E2E]1 B120 TOEO TAOS TE49 7137 5154
noninferiority to placebo with Dapaghfiazin 8562 6466 830 8166 8017 Ta73 7708 7237 5235
- Wiviott SD et al. N Engl J Med. 2019;380:347-357.
respect to MACE (upper boundary = Renal Conmpoite D Death from Any Cause
o ) . 190 & Harard rato, 0.76 (95% CL 0.67 —0L.ET} I 6o Harard ratéo, 093 (955 CL 0.E2— 1.04)
of the 95% confidence interval - Placcbo _ose] ]
[CI], but it did result in a lower rate g o] g sl — apaglificzin
. - [ 3] S - [l 3
Dapaglifioz
of cardiovascular death or =Rl B (Fesin 2 ]
. . . . 2 o4 B oan
hospitalization for heart failure 3 - 5 -
E Al E 30—
H T L4} L
and of renal composite events. = o] 0 160 360 540 FI0 OO0 1060 1260 1440 = ft 0 160 360 540 FI0 OO0 1060 1350 1440
o T T T —T T T T 1 o T =T T —T T T T 1
[k 180 3&0 540 0 TI0 S D0E0 1360 1440 0 180 3RO 540 T Qo0 1080 1760 1440
DECLARE showed that dapagliflozin prevents hHF in a T2D population Diary= Dray=
Mo, at Risk Mo at Risk
e — pacao s e Flaceko B57E A508 #4327 E32C E200 E0SE FO3IZ 7400 5340 Placebo B5TE E547 B484 B414 @337 @358 ElE4 FT4L STIS
) 073 (061,085 <0001 Dapaghfliozan EBE582 #3533 8436 #2347 8248 #0136 30089 7534 5472 Dapagliflozsn HB5E2 E554 E405 B4AZT H3E5 A305 #A20F Tre3d 5715

Fagure 1. Magor Cardewvascular and Remal Outoomes and Death fircem Ay Causs,

Shiowm is the cumulative incidence of the e primary efficacy owtcomes of cardicwascouwlar death or hospitalization for heart failure

{Fanel A} and major adverse cardiowvascular events [MACE), defined as cardiovascular death, myocardial infarction, or ischemic stroke

{Fanel 8). Dapaglifiorin was noninferor to placebo with respect to the primary safety cutcome of MACE jupper boundary of the 953 CI,
S S S A S L S A =1 3; Pz0uldl fior noninfericrity). Also shown is the cumulative incidence of the secondary efficacy outcomes of a remal composite

- Months from Randomization =403 decrease in estimated glomerular filtration rate to <60 ml per minute per 1.73 m* of body-surface area, new end-stage remal dis-

DAPAOmg S52 6500 G403 8315 6218 8101 1965 740 530 1626 eaze, or death from renal or cardiowascular causes) (Pan=l C) and death from any cause (Panel O¥. The inset in each panel shows the

Placebo 8578 8482 8380 8256 8121 7998 7874 7360 5358 1572 EEFI"IE data l:Ir'I a" E'I"II-EI'EE'IZ' :', H:ﬁE.

Cumulative %

in House Data, AstraZeneca Pharmaceicals LP. CSR D1SS3CO0001.




Rappresentativita CVOts nella popolazione Annali AMD

)
Adv Ther Chagk far

https=/idoi.org/10.1007/512325-019-01043-z updates

ORIGINAL RESEARCH

Generalizability of Cardiovascular Safety Trials
on SGLT2 Inhibitors to the Real World: Implications
for Clinical Practice

Antonio Nicolucci @ - Riccardo Candido © Domenico Cucinotta =
Giusi Graziano - Alberto Rocca - Maria C. Rossi - Franco Tuccinardi -

Valeria Manicardi

Received: June 18, 2019
@ Springer Healthcare Ltd., part of Springer Nature 2019

| | ABSTB&QT estimated the proportions of this patient pop-
Adv Ther
EMPA-REG OUTCOME CANVAS DECLARE-TIMISE VERTIS CV
11.7% 19.4% - 12.5%
a4.1%
APPLICABILITA DI UNA SERIE s8.3% F0.5% .
DI STUDI CLINICI SGLT-2i CVOT
IN UN AMEITO DI POPOLAZIONE
REAL WORLD DI PAZIENTI = Eigitla - Not aligibla mEligible Mot eligible nElighle © Not eligible mEhighle © Not elgible
CON DM2 Fig. 1 Percentages of adules with type 2 diabetes in the AMD Annals database who would have met inclusion criteria for
cardiovascular outcomes trials with empagliflozin, canagliflozin, dapagliflozin, or ermgliflozin
A, Nicolucci (<]} - G. Graziano - M. C. Rossi A. Rocca
CORESEARCH, Center for Outcomes Research and Struttura Semplice Diabetologia e Malattie
Clinical Epidemiology, Pescara, Italy Metaboliche “Giovanni Segalini”, Ospedale Bassini,
e-mail: nicolucck@coresearch.it Cinisello Balsamo, ASST Nord Milano, Miano, Italy
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Cardiovascular prevention with glucose-lowering drugs in type

2 di : approach to the categories of
primary and secondary prevention

Edoardo Mannucci MD | Giovanni Antonio Silverii MD
1.8
AMPLITUDE MRF
L]

1,6

1.4
g LEADER MRF FREEDOM MRF
[77] 3 =
SRRE
L FREEDOM ASCWVD
L .
H] SUST.AIN-G MRF LA ASeuD

1,0

b WL EXSCEL ASCVD
REVWIND MRF
(@) VD
0.8 PIONEER-6 ASCWVD
LEADER ASCVDSUSTAIN-6 ASCVD .
AMPLITUDE ASCWVD
0,6
PIONEER-6 MRF

1 2 3 4 S 5] 7

MACE INCIDENCE IN PLACEBO ARM

Mannucci E. et al. Diabetes Obesity Metabolism 2023; 25; 3435-3443
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Cardiovascular prevention with glucose-lowering drugs in type 2 diabetes: An
evidence-based approach to the categories of primary and secondary prevention

- Study or Subgroup logl] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI

1.6.1 MRF
CANVAS MRF -0.0194 0.1437  48% 0.98[0.74, 1.30]

Only MRF  DECLARE MRF 0.0157 0.085 13.6% 1.02[0.86, 1.20] .
Subtotal (95% Cl) 18.3% 1.01[0.87,1.16] e
Heterogeneity: Chi?=0.04, df =1 (P = 0.83); 1= 0%
Test for overall effect: Z=0.09 (P = 0.93) 1.01 [0.87-1.16]
1.6.2 ASCVD
CANVAS ASCVD -0.1899 0.0707 19.6% 0.83[0.72, 0.95] .

AsCVD + DECLARE ASCVD -0.108 0.0652 23.1% 0.90[0.79, 1.02] .

EMPA-REG ASCVD  -0.1556 0.0743 17.8%  0.86[0.74, 0.99] "
VERTIS-CVASCVD  -0.0291 0.0681 21.2% 0.97 [0.85, 1.11] . 0.89 [0.83-0.95]
Subtotal (95% Cl) 81.7% 0.89 [0.83, 0.95] e
Heterogeneity: Chi? = 3.02, df = 3 (P = 0.39); I = 1%
Test for overall effect: Z = 3.39 (P = 0.0007)
Total (95% Cl) 100.0% 0.91[0.86, 0.97] e 0. 91 [0.86-0.97]

Heterogeneity: Chi2 =5.42, df =5 (P = 0.37); I?= 8%
Test for overall effect: Z = 3.03 (P = 0.002)
Test for subaroup differences: Chi? = 2.35, df =1 (P = 0.12), 2= 57.5%

08509 1 11 12
Favours SGLT2-Inhibitors  Favours control
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Cardiovascular prevention with glucose-lowering drugs in type 2 diabetes: An
evidence-based approach to the categories of primary and secondary prevention

CONCLUSIONS FROM EVIDENCE AVAILABLE SO FAR

A methodologically rigorous assessment of available evidence leads to the conclusion
that, at present, there is no clear demonstration of efficacy for the prevention of MACE in
patients with diabetes and without established ASCVD with any class of glucose-lowering
drugs.

At the same time, available evidence suggests that, in people with diabetes, there is no
major difference in relative risk reduction with GLP-1 RA and SGLT2i between patients with
ASCVD and those without ASCVD and with MRF.

On the other hand, baseline absolute risk in cohorts enrolled in clinical trials is much
higher in the ASCVD than in the MRF subgroups; consequently, even in the case that
relative risk reduction with drug treatment was independent of ASCVD, the expected effect

of GLP-1 RA and SGLT2i on absolute risk would be considerably greater in patients with
ASCVD.

ShE e Mannucci E. et al. Diabetes Obesity Metabolism 2023; 25; 3435-3443 :
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SGLT2i in RWE studies: focus on «early treatment»

best lsdcientif fe Linea Guida della Societd Italiana di Diabetologia (SID) e dell’Associozione dei Medici Diabetologi (AMD)
evidence Obiettivi terapeutici

clinical
context

clinical
context

5 Terapia farmacologica

Evidence
Based

Practice

values Nessun evento Vessun evento \ I\ \
perspectives i | . . Pregresso evento Scompenso
g e s car WWSWWE_””” TR, T cardiovascolare, non cardiaco

| scompenso car “T“’r o ! scompenso cardiaco

clinical context EGFHE 60 mi/min . W/ min

J\ J\ /
h (6 "l

Metformin! SGLT2I

Met.? GLP1RA

GLP1RA

ji tra prevenzione, nuovi farmaci
un ponte verso il futuro

Palermo, 15/16 novembre 2024
Hotel La Torre



SGLT2 on IMT, endothelial dysfunction, and arterial stiffness

Tl o therosclerosis

-.||| | "u’ ke | b} | 1795, 14 pages
hl..|". -\.LII-\.II'!; I US54/ ITLETSS5

POF
RESEARCH ARTICLE | VOLUME 391, 117490, APRIL 2024 g
Purchase

Comparative effects of glucose-lowering agents on endothelial
function and arterial stiffness in patients with type 2 diabetes: A
network meta-analysis

Review Article

Effects of Glucagon-Like Peptide-1 Receptor Agenists =
Sodium-Glucose Cotransporter 2 Inhibitors én Intima-Medis
Thickness: Systematic Review and Meta-Analysis

Hayeon Kim = Cheol Ung Choi = Kiyon Rhew » _. Yejee Lim « Myeong Gyu Kim & = sKyungim Kim & E =

q . . . Show all authors
Interventional and observational studies that provided data on the : . :
effects of GLP-1 RAs or SGLT2is on IMT were included. * \Validated indicators such as flow-mediated
dilation (FMD; positive value favors) and pulse
Eighteen studies examined the effects of GLP-1 RA, and eleven wave velocity (PWV; negative value favors)
examined the effects of SGLT2i. « RCTs comparing the effects of GLAs on FMD or
GLP-1 RA and SGLT2i sienificantly d oIVt PWYV with placebo or other GLAs in T2D patients
- an i significantly decrease : . . .
- GLP1RAs : (MD =-0 123, 95% Cl (-0.170, -0.076), P <0 0001, 12 = 38 RCTs with 2,065 patlents'
. ggﬁ'Zl' MD = - 0048, 95% CI (-0.092, -0.004), P =0 031, 12 = 95% ThIS Network meta_analySiS Showed Jolns
' ' ' ' favorable effects of GLP-1RAs and SGLT-2Is

Conclusions. Treatment with GLP-1 RA and SGLT2i can lower IMT in than p|acebo in improving both arterial stiffness
diabetic patients, and GLP-1 RA may be more effective than SGLT2i. . . . . .

medication (GLP.1 RA: liraglutide and exenatide; SGLTY: empagliflorin, ipragliflozin, tofogliflorin, and dapagliflozin), and endOtheIIaI funCtIon In patlents Wlth T2DM

randomized clinical trials (RCTs), and diabetic patients Results. The literature search yielded 708 related articles after
duplicates were removed. Eighteen studies examined the effects of GLP-1 RA, and deven examined the effects of SGLT20
| GLP-1 RA and SGLT2i significantly decreased IMT (MD = —0.123, 95% CI (-0L170, -0.076), P < 00000, I* = 9&% and MD = - 5 2
0,048, 95% CI (-0.092, -0004), P=0.031, F = 95%, respectively). Metaregression shawed that IMT change correlated with one, nuovi farmaci Palermo, 15/16 novembre 2024
baseline IMT, whereas it did not correlate with gender, duration of diabetes, and duration of treatment. Conolusions. 0 |l futuro HOtel La Torre
Treatment with GLP-1 A and SGLTHA can lower IMT in diabetic patients, and GLP-1 EA may be more effective than SGLT 20




ke legacy effecf of hyperglycemia and early
inhibitors: a cohort study with newly-diagnose
type 2 diabetes
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Antonio Ceriello,** Giuseppe Ludsano,” Francesco Prattichizzn,™** Rosalba La Grotta® Chiara Frigé® Salvatore De Cosmo,” Paolo Di Bartolg”
Graziano Di Cianni, Paola Fioretto,” Carlo Bruno Giorda? Roberto Pontremoli” Giuseppina Russo,' Francesca Viazi, " and Antonio Nicolueci” AMD
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We took advantage of a large Italian clinical registry of people with T2D, the AMD Annals Initiative, to
extrapolate data from newly-diagnosed patients and free of CVD at baseline, in order to examine the
association between attained HbA1c targets in the years following T2D diagnosis and later CVD,
evaluated as a composite of myocardial infarction, stroke, coronary or peripheral
revascularization, and coronary or peripheral bypass, in the whole cohort and then in two
populations of patients: those introducing early an SGLT-2i and patients not treated with these drugs
during the same period.

251,339 subjects with newly-diagnosed T2D and without CVD

at baseline.

Primary Outcome: a composite of myocardial infarction, stroke,
coronary or peripheral revascularization, and coronary or peripheral
bypass.

. e

Ceriello A., Russo GT, et al. Lancet PH Europe, 2023; :31:100666
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Fig. 4: Early introduction of SGLT-2i attenuate metabolic memory. Pseudo-forest plot showing the adjusted hazard ratios (HR) with the
relative 95% confidence interval (C1) and the p value, derived from the Cox regression analyses exploring the assodations between glycemic
control and the risk of the CVD at follow-up in patients stratified according to use of SGLT-2i during the exposure phase or not users, in the
three exposune periods assessed. HbAle < 7% is the reference.
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Improving diagnosis rates, especially in the earlier stages,
is essential for improving outcomes

Early intervention in CKD slows disease progression, preserves kidney function, and improves patient outcomes'
Effect of no intervention, late intervention, and early intervention on eGFR decline?3
100 3 — No intervention

—— Late intervention

—— Early intervention

E ACT EARLY to
™ .
~ prevent kindey
E failure!
£
.|
E 1
~— 1
(14 1
LL 1
O} |
Q 1
1
1
10 A :
0 KIDNEY FAILURE . | ! !

TIME (YEARS)

1. Shlipak MG, et al. Kidney Int 2021;99:34-47; 2. Gansevoort RT, et al. ] Am Soc Nephrol 2009;20:465-468
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Background Despite the overall improvement in care, people with type 2 diabetes (T2D) experience an excess risk of H&alt_h E—_EUI'O'PE - +
end-stage kidney disease. We evaluated the long-lerm effectiveness of dapagliflozin on kidney funclion and 2024:38: 100847 Dapagliflozin Oetheers:
s P 4 = Published Online oo
albuminuria in patients with T2D. https:ffdoi org/10. M=7F585 N=2‘?_'.?1 T
1016/} lanepe 202.
Methods We included patients with T2D who initiated dapagliflozin or comparators from 2015 to 2020, Propensity :1,_” " ' Fropenrsiiy scons rratching
score malching (PSM) was performed to balance the two groups. The primary endpoint was the change in estimated <
glomerular filtration rate (eGFR) from baseline to the end of observation. Secondary endpoints included changes in A =
albuminuria and loss of kidney function. e e
M=G197T =197

Findings We analysed two matched groups of 6197 patients each. The comparator group included DPP-4 inhibitors
(40%:), GLP-1RA (22.3%), sulphonylureas (16.1%), pioglitazone (8%8), metformin (5.8%), or acarbose (435). Only 6.4% Fig. 1: Study flowschart.
had baseline eGFR =60 ml/min/1.73 m® and 15% had UACR >30 mg/g. During a mean follow-up of 2.5 year, eGFR
declined significantly less in the dapagliflozin vs comparator group by 1.81 ml/min/1.73 m® (95% C.I from 1.13 to

2.48; p < 0.0001). The mean ¢GFR slope was significantly less negative in the dapagliflozin group by 0.67 ml/min/ Scopo: valuta re efficacia a Iungo termine di

1.73 m’fyear (95% C.I from 047 to 0.85; p =< 0.0001). Albuminuria declined significantly in new-users of

da iflozi ithi ths and ined . | L —6i6. =21.7; o ° .

0] tho e o o et o en g ity Tomer. cores of e dapagliflozin sulla malattia renale e
onset CKD, loss of kidney function, and a composite renal outcome. Results were confirmed for all SGLT2 . - - . -

inhibitors, in patients without baseline CKD, and when GLP-1RA were excluded from comparators. albuminuria nei pazienti con DM2

Interpretation Initiating dapagliflozin improved kidney function outcomes and albuminuria in patients with T2D and

2 low renal risk. Pazienti senza malattia renale al basale
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Fig. 6: Subgroup analysis. For the primary endpoint (change in eGFR), the analysis was repeated in subgroups of patients based on key clinical
characteristics at baseline. The mean change in eGFR is reported for each strata and the p-values for interaction are also displayed.
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Hence what do we need in T2D Management?

x Glycemic Control
ki

SGLT2i effetto
Weight Managemer metabolico e cardio-

\\\\llll J’ !/,}.

nefrovascolare !!

Managing Comorbidities
Safety including low
x hypoglycemic risk




'Oe D)) ILdiabete oggi tra prevenzione, nuovi farmaci Palermo, 15/16 novembre 2024
D e tecnologia: un ponte verso il futuro Hotel La Torre




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812

OCTOBER 14, 2021

EMPEROR PRESERVED

VOL. 385 HNO. 16

Empagliflozin in Heart Failure with a Preserved

Ejection Fraction
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ABSTRACT

BACKGROUND

Sodium—glucose cotransporter 2 inhibitors reduce the risk of hospitalization for
heart failure in patients with heart failure and a reduced ejection fraction, but
their effects in patients with heart failure and a preserved ejection fraction are
uncertain.

METHODS

In this double-blind trial, we randomly assigned 5988 patients with class [I-IV
heart failure and an ejection fraction of more than 40% to receive empagliflozin
(10 mg once daily) or placebo, in addition to usual therapy. The primary outcome
was a composite of cardiovascular death or hospitalization for heart failure.

RESULTS

Over a median of 26.2 months, a primary outcome event occurred in 415 of 2997
patients (13.8%) in the empagliflozin group and in 511 of 2991 patients (17.1%) in
the placebo group (hazard ratio, 0.79; 95% confidence interval [CI], 0.69 to 0.90;
P<0.001). This effect was mainly related to a lower risk of hospitalization for heart
failure in the empagliflozin group. The effects of empagliflozin appeared consis-
tent in patients with or without diabetes. The total number of hospitalizations for
heart failure was lower in the empagliflozin group than in the placebo group (407
with empagliflozin and 541 with placebo; hazard ratio, 0.73; 95% CI, 0.61 to 0.88;
P<0.001). Uncomplicated genital and urinary tract infections and hypotension were
reported more frequently with empagliflozin.

CONCLUSIONS

Empagliflozin reduced the combined risk of cardiovascular death or hospitaliza-
tion for heart failure in patients with heart failure and a preserved ejection frac-
tion, regardless of the presence or absence of diabetes. (Funded by Boehringer
Ingelheim and Eli Lilly; EMPEROR-Preserved ClinicalTrials.gov number,
NCT03057951).
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Figure 1. Primary Outcome, a Compaosite of Cardiovascular Death or Hospitalization for Heart Failure.
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data on an expanded y axis.
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DELIVER: The largest and broadest trial to date in
|| ORIGINAL ARTICLE || patients With LVEF >40%1

Dapagliflozin in Heart Failure with Mildly

Reduced or Preserved Ejection Fraction 6263 patients with heart failure and a left ventricular ejection fraction of

more than 40% to receive dapagliflozin (at a dose of 10 mg once daily) or

5.0 Salomaon, |, McMurray, B. Claggett, R.A. de Boer, D Delets . . L.
.J‘!- I'.. Herr ndez, 5.E. Inzucchi, M.N. Ku:.«l!.-u':.-;_] c 5_.I:. Lam, F ‘.-1.1".|'|l.'..:_ match|ng placebo’ N add]t]on to usual therapy_
%.). Shah, A5 Desail, P.5. Jhund, |. Belohlavek, C.-E. Chiang, C.J.W. Baorleffs
]- Comin-Calet, D Dobreanuw, |. Drozdz, |.C. Fang, M.A. Alcocer-Gamba,
W, Al Habeeb, ¥. Han, |.\W. Cabrera Honorio, 5.F. Janssens, T. Katowa . . . . .
M. Kiakuze, B. Merbely, E OMeara,|.F.KC Sarahis, S.. Tereshchenko, ). Thiere, The primary outcome was a composite of worsening heart failure (which
M. Vaduganathan, O, Yardeny, 5. Verma, V.M. Fham, U. Wildering, . . . . . .
M. Zaozerska, E. Bachus, D. Lindhalm, M. Peterssan, and A.M. Langkilde, was defined as either an unplanned hospitalization for heart failure or an
for the DELIVER Trial Committees and Investigators? . . . . .
urgent visit for heart failure) or cardiovascular death, as assessed in a
Ut time-to-event analysis.

BACKGEREGUMD
Sodinm—glecose cotransporter 2 (3GLTZE) inhibitors reduce the risk ¢
tion for heart failure and cardiovascular dearh among patiencs wich

fail d a left icul jection fraco F 40%: or less, Whertl = e
hibitors are effective in patients with a higher lefe ventricular cie Primary endpoint? Baseline characteristics'
remains less cerain. 1.2
mETHODS DELIVER Composite of CV death f"ﬁ"ﬁ
We randomly assigned 6263 parients with heart failure and a beft wen — .
tion fraction of more than 40% w receive dapagliflozin (ar a dose o N_6263 or warsening HF {hHF ar -
daily) or martching placebo, in addition to usual therapy. The primary . LVEE >40% and evidence of an urgent HF visit): 1011 pg/mL 54%
a composite of worsening heart failare (which was defined as either ; ° ; - Eull tient lati Median ARG
hospitalization for heart failure or an urgent visit for heart failure) structural heart disease - ) pa IEI'I_ plopalzulal g
cular dearh, as assessed in a time-to-event analysis, + Elevated NT-proBNP + Patients with LVEF <60% NT-proBNP LVEF
R * Ambulatory or hospitalized

. 1 2
Orver a median of 2.3 years, the primary outcome occurred in 512 of eGFR 225 mUmin/1.73 m ‘—
[16.4%) in the dapagliflozin group and in 610 of 3132 patents (195! ()
cebo group (hazared ratio, 0U82; 95% confidence interval [CI], 0.73 to O . 2
Worsening heart failure occurred in 368 patients (11.8%) in the Secondary endPOIntS 550/0
group and in 455 patients (14.5%) in the placebo group (hazard rat Without With GFR
CI, e% to 091y cardiovascular dearh occurred in 231 patients (7 ) 3 . Itnou ane
patients (8.3%), respectively (hazard ravio, 0.88; 95% CI, 0.74 wo 1.05) 1:1 randomization Total number of hHF (ﬂrSt and T2D =60 mL/min/1.73 m?

recurrent) and CV death
* Change in KCCQ-TSS from

-}
baseline to 32 weeks h- u

and symptom burden were lower in the dapagliflozin gronp than i
group. Resulrs were similar among patients with a left ventricular eje
of G0% or more and those with a beft ventricular ejection fraction of Iy
and results were similar in prespecified subgroups, incloding pat
without diabetes. The incidence of adverse events was similar in the

CONCLUSIONS * CV death 100/0 ~18%
Dapagliflozin reduced the combined risk of worsening heart failure . - 1 _ . .
cular death among parients with hearr failure and a mildly reduced Median follow-up: 2.3 vears All-cause mortallty HDStha_llzed ar With prior
ejecrion fraction. (Funded by AstraZeneca; DELIVER ClinicalTrials P: 2.2y recently discharged LVEF =40%
NCTO3619213.)
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