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MALATTIA CARDIO-METABOLICO-RENALE (CMR)

B-cell dysfunction
Insulin resistance

SNS and RAAS overactivation B ;
. st Hyperglycemia
NPs relative deficiency S
Chronic inflammation i ici A OuiGativ saress
Lipo-glucotoxicity ity Endothelial dysfunction
Oxidative stress — . 4
Endothelial dysfunction Metabolic dysfunction

Atherosclerosis
Myocardial dysfunction
Heart failure

Chronic inflammation
Vitamin D deficiency
Uremic toxins

Cardiovascular dysfunct|on

k Low cardiac output B
Vasoconstrictive mediators
Na and H20 retention
RAAS overactivation

Uremic toxins =
Chronic inflammation I Impaired renal function I

Marassi and Fadini Cardiovascular Diabetology (2023) 22:195
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PREVALENZA DELLA SINDROME CMR E SUOI
COSTI NEGLI USA (Medicaire)

Population Costs
(n =24,786,580; mean age 76.1) (total: $249,823,775,798)

CKD 9.2%

DM 23.9% CHE DM 34.4%

None: 67.1% None: 49.6%

JACC VOL. 73, NO. 21, 2019
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DMT2 E MALATTIE CARDIOVASCOLARI

A Death from Any Cause

2

Patients with type 2 diabetes
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1/3 dei pz con DMT2 (32.2%) ha
una malattia cardiovascolare

| pz con DMT2 e malattia

cardiovascolare hanno un
maggio rischio di IMA, stroke,
scompenso cardiaco o)

insufficienza renale rispetto ai
pz con DMT2 e senza malattia
cardiovascolare

La malattia cardiovascolare si
manifesta piu precocemente ed
e la principale causa di
mortalita nei pz con DMT2

Einarson et al. Cardiovasc Diabetol (2018) 17:83




CAUSE DI MORTE NEI PZ CON DMT2

A

m Other Non-CV Death
Non-CV m Malignancy (New or Worsening)

Death =
33.7%

M Pulmonary Failure
® Renal Failure
Infection
w Hemorrhage
m Gastrointestinal and Hepatic

m Other and Presumed CV Death

Cerebrovascular

cv W Heart Failure

Death =
66.3%

m Acute MI

m SCD

Causes of Death J Am Coll Cardiol. 2021 Apr 13;77(14):1837-1840.
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DMT2 Vs IMA

Modeling of Years of Life LLost by Disease Status of Participants at Baseline Compared
With Those Free of Diabetes, Stroke, and Myocardial Infarction (MI)
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JAMA. 2015 July 7; 314(1): 52-60.

Divisione Cardiovascolare, Ospedale Cardinal G. Massaia, Asti, Italia



DMT2 E HF

Prevalenza di HF in pz con DMT2: 10-23%

Prevalenza di DMT2 in pz con HF: 40-45%
P <0.001 Acute HF

16

Chronic HF

14 51

p<0.001 for between-group differences

12

P <0.001

10

P=0.017

Cumulative incidence rate (%)

In-hospital death 1-yr all-cause death 1-yrcardiac death  1-yr HF rehospitalization
m Diabetic patients (n=3422) # Non-diabetic patients (n=3504)

1-year all-cause death 1-year CVD death 1-year HF hospitalization

Figure 1—One-year cumulative incidence rates of adverse clinical outcomes in 9,428 outpatients . o ) ) ) ) ) ) )
N R4 : : ¥ Figure 1 Cumulative incidence rates of in-hospital mortality, 1-year all-cause mortality, 1-year cardiac mortality and 1-year heart failure (HF)
with CHF stratified by diabetes status at baseline. The figure shows the 1-year rates of all-cause re-hospitalization among patients admitted to the hospital for acute HF stratified by diabetes status.
death, CVD death, and first hospitalization for worsening HF in 3,440 CHF outpatients with
diabetes (black bars) and 5,988 CHF outpatients without diabetes (dashed bars) who were
enrolled in the ESC-HFA Heart Failure Long-Term Registry.

Diabetes Care 2017:40:671-678 European Journal of Heart Failure (2017) 19, 54-65
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DMT2 E IRC

eGFR (KDIGO) (%) Albuminuria (%)
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VALUTAZIONE DEGLI INDICATORI AMD
DI QUALITA DELL’ASSISTENZA
AL DIABETE IN ITALIA

Annali AMD, 2023
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IRC e HF

CENTRAL ILLUSTRATION: Heart Failure in Chronic Kidney Disease
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Bansal, N. et al. J Am Coll Cardiol. 2019;73(21):2691-700.
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GFR Vs FE
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Figure 2. Relation, in quartiles, of LVEF and GFR; to the risk of
mortality using the multivariate proportional hazards regression
model.

Hillege HL et al Circulation 2020
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@ ESC GUIDELINES
E S C European Heart Journal (2021) 42, 3599—3726

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment oflacute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC
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Dapagliflozin in Patients with Heart Failure and Reduced Cardiovascular and Renal Outcomes with Empagliflozin
Ejection Fraction in Heart Failure
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Management of HFrEF

‘To reduce mortality - for all patients

pcEUARNIL B8 J MRA

Pharmacological treatments indicated in patients with (NYHA class 11-1V) heart failure with reduced ejection fraction
(LVEF <40%)

Recommendations Class® Level®

An ACE-l is recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death. 110113

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death.""*~ "2

An MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death.'*""*?

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk

of HF hospitalization and death.'*®"%

Sacubitril/valsartan is recommended as a replacement for an ACE-| in patients with HFrEF to reduce the risk of HF
b, 105

hospitalization and deat
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EMPEROR
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Empagliflozin, Cardiovascular Qutcomes,

and Mortality in Type 2 Diabetes
EMPA-REG OUTCOME

35% of patients with CV disease did not have a prior
atherothrombotic event

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

DECLARE-TIMI 58

60%: 2 o piu fattori di rischio
40%: CAD, PAD, HF, ictus
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“ ORIGINAL ARTICLE ”

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes
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Figure 2. First Occurrence of Death from Cardiovascular Causes, Nonfatal
Myocardial Infarction, or Nonfatal Stroke.




Recommendations for the primary prevention of heart
failure in patients with risk factors for its development

Recommendations lass®* Level®

Treatment of hypertension is recommended to

prevent or delay the onset of HF, and to prevent
287290

HF hospitalizations.

Treatment with statins is recommended in
patients at high risk of CV disease or with CV

disease in order to prevent or delay the onset of

HF. and to prevent HF hospitalizations.?”'**2

SGLT?2 inhibitors (canagliflozin, dapagliflozin,
empagliflozin, ertugliflozin, sotagliflozin) are rec-
ommended in patients with diabetes at high risk
of CV disease or with CV disease in order to
prevent HF hospitallizaltifons.m_297

Counselling against sedentary habit, obesity, ciga-
rette smoking, and alcohol abuse is recom-

mended to prevent or delay the onset of
HF 298302

©ESC 2021
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ORIGINAL ARTICLE

Placebo

Sotagliflozin in Patients with Diabetes
and Recent Worsening Heart Failure

W
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Figure 1. Primary Efficacy End-Point Events.

Shown are the rates of primary efficacy end-point events (deaths from
cardiovascular causes and hospitalizations and urgent visits for heart fail-
ure) in the sotagliflozin group and the placebo group. Total events after
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Recommendations for the treatment of diabetes in
heart failure

Recommendation Class® Level®

SGLT2 inhibitors (canagliflozin, dapagliflozin,
empagliflozin, ertugliflozin, sotagliflozin) are rec-
ommended in patients with T2DM at risk of CV
events to reduce hospitalizations for HF, major

CV events, end-stage renal dysfunction, and CV

death 293-297

SGLT2 inhibitors (dapagliflozin, empagliflozin,

and sotagliflozin) are recommended in patients
with T2DM and HFrEF to reduce hospitalizations
for HF and CV death.'®%"%"%¢

©ESC 2021
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@ ESC European Heart Journal (2023) 44, 3627-3639 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehad195
of Cardiology

2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment
of acute and chronic heart failure
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ORIGINAL ARTICLE

Dapagliflozin in Heart Failure with Mildly
Reduced or Preserved Ejection Fraction

DELIVER

(A" Primary Outcome
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B Waorsening Heart Failure Event
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ESTABLISHED IN 1812 OCTOBER 14, 2021

Empagliflozin in Heart Failure with a Preserved
Ejection Fraction

EMPEROR Preserved
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SGLT-2 inhibitors in patients with heart failure:
a comprehensive meta-analysis of five randomised

1 23%
controlled trials it

Cardiovascular death or heart failure hospitalisation

Number with event/ Hazard ratio

number of patients (%) (95% CI)

— NNT =25

SGLT2 inhibitors Placebo
HFmrEF/HFpEF :
DELIVER 475/3131 (15-2%) 577/3132 (18:4%) —i— 0-20(9.71-0-91)
EMPEROR-Preserved 415/2997 (13-8%) 511/2991 (17-1%) — 0-79 (0-69-0-90)
Subtotal <> 0-80(0-73-0-87)
Test for overall treatment effect p<0-0001 :
Test for heterogeneity of effect p=0-89

23% DI RIDUZIONE DEL RISCHIO RELATIVO INDIPENDENTEMENTE
DAL VALORE DI FE

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=1-00

All LVEF (hospitalised patients) .
SOLOIST-WHF a 071 (0-56-0-89)
Overall <> 0-77 (0-72-0-82)
Test for overall treatment effect p<0-0001 '
Test for heterogeneity of effect p=0-87 I I |

Lancet 2022; 400: 757-67




Cardiovascular death

HFmrEF/HFpEF '

DELIVER 231/3131 (7-4%) 261/3132 (8-3%) —— 0-88 (0-74-1-05)
EMPEROR-Preserved 186/2997 (6-2%) 213/2991 (7-1%) - 0-88 (0-73-1.07)
Subtotal $ 0-88 (0-77-1-00)
Test for overall treatment effect p=0-052 '

Test for heterogeneity of effect p=1.00 :

HFrEF ;

DAPA-HF 227/2373 (9-6%) 273/2371 (11:5%) ;- 0-82 (0-69-0-98)
EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) —®—— 092(075-112)
Subtotal S 0-86 (0-76-0-98)
Test for overall treatment effect p=0-027 .

Test for heterogeneity of effect p=0-40 :

AlI LVEF (hospitalised patients) ]

SOLOIST-WHF 51/608 (8.4%) 58/614 (9.4%) - 0-84 (0-58-122)
Overall <> 0-87 (0-79-0-95)
Test for overall treatment effect p=0-0022 '

Test for heterogeneity of effect p=0-94 T

Heart failure hospitalisation

HFmrEF/HFpEF ;

DELIVER 329/3131 (10-5%) 418/3132 (13:3%) — 077 (0-67-0-89)
EMPEROR-Preserved 259/2997 (8-6%) 352/2991 (11-8%) —— 071 (0-60-0-83)
Subtotal <> 074 (0-67-0-83)
Test for overall treatment effect p<0-0001

Test for heterogeneity of effect p=0-46

HFrEF

DAPA-HF 231/2373 (9:7%) 318/2371 (13-4%) 070(0:59-0-83)
EMPEROR-Reduced 246/1863 (13-2%)  342/1867 (183%) 0-69 (0-59-0-81)
Subtotal 0-69 (0-62-0-78)

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-90
Overall

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-74

072 (0-67-0-78)

All-cause death

HFmrEF/HFpEF

DELIVER 497/3131 (15-9%)
EMPEROR-Preserved 422/2997 (14-1%)
Subtotal

Test for overall treatment effect p=0-48
Test for heterogeneity of effect p=0-52
HFrEF

DAPA-HF 276/2373 (11-6%)
EMPEROR-Reduced 249/1863 (13-4%)
Subtotal

Test for overall treatment effect p=0-018
Test for heterogeneity of effect p=0-39

All LVEF (hospitalised patients)
SOLOIST-WHF 65/608 (10-7%)
Overall

Test for overall treatment effect p=0-025
Test for heterogeneity of effect p=0-46

526/3132 (16-8%) 4:7 0-94 (0-83-107)
427/2991 (14-3%) —— 100(0:87-115)
<> 0-97 (0-88-1-06)
329/2371 (13-9%) — 083 (0.71-0-97)
266/1867 (14-2%) —&—  092(077-110)
<= 0-87 (0-77-0-98)
76/614 (12-4%) e (0-59-1-14)
<> 0-92 (0-86-0-99)
I T I 1
0-50 075 100 125




Management of patients with HFmrEF

1

- [

with mildly reduced ejection fraction

Recommendation

An SGLT?2 inhibitor (dapagliflozin or empagliflozin) is

recommended in patients with HFmrEF to reduce
the risk of HF hospitalization or CV death.” %

.

Recommendation Table 1 — Recommendation for the
treatment of patients with symptomatic heart failure

Class®  Level®

n

Diuretics for Dapaglifiozin/ ACE/ARNI/ARB MRA
fluid retention Empagliflozin (Class Ilb) (Class IIb)
(Class 1) (Class I)

’

Beta-blocker
(Class lIb)

~
N
o
~
9]
el
i
@

@ ESC—

Management of patients with HFpEF

‘

Diuretics for
fluid retention
(Class 1)

!

Dapagliflozin/
Empagliflozin
(Class 1)

Recommendation Table 2 — Recommendation for the
treatment of patients with symptomatic heart failure
with preserved ejection fraction

Recommendation Class® Level®

An SGLT?2 inhibitor (dapaglifiozin or empagliflozin) is
recommended in patients with HFpEF to reduce the 1
risk of HF hospitalization or CV death.© *®

Divisione Cardiovascolare, Ospedale Cardinal G. Massaia, Asti, Italia

© ESC 2023

y

Treatment for aetiology,
CV and non-CV comorbodities
(Class 1)

~

@EeEsc—



Recommendation Table 4 — Recommendations for the

prevention of heart failure in patients with type 2
diabetes mellitus and chronic kidney disease

Recommendations Class? Level®

In patients with T2DM and CKD, SGLT2 inhibitors

are recommended to reduce the risk of HF |
hospitalization or CV death.*
In patients with T2DM and CKD,* finerenone is

recommended to reduce the risk of HF i
10,11,34,40

© ESC 2023

hospitalization.
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N EngIJ MEd 2020;383:1436'46. The NEW ENGLAND JOURNAL of MEDICINE
‘ N Engl ) Med 2023;388:117-27.

ORIGINAL ARTICLE

Dapagliﬂozin in Patients Empaglifloziléli Clin Palt)i§nts with Chronic
with Chronic Kidney Disease 67% DMT2 hey Lisease 9?% DMT2
DAPA - CKD EMPA - KIDNEY 2% DMT1

ORIGINAL ARTICLE

A Primary Composite Outcome B Renal-Specific Composite Outcome
247 Hazard ratio, 0.61 (95% Cl, 0.51-0.72) 209 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)
1009 o P<0.001 1004 | P<0001 30+
- 907 ¢ Placebo - 90 Placebo
£ 30 8 s 12 Placebo
g 70 1 g 704
s s
3 o 8 - S 60 100+
S Dapagliflozin E 504 4 Dapagliflozin 20+
g 904
4I é 1I2 1‘6 ZIO 2]4 2‘8 3‘2 kS o1 (Il l é 1I2 1I6 2‘0 2‘4 2‘8 3‘2 g
S 30
39% g W 80
S 204 =
RRR RS ’_/_I_J_/ E 70+
T T T T T T 1 0 T T T T T T T 1 u 10+
8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32 1] 60 . .
. o . o S Empagliflozin
5 3% ARR Months since Randomization Months since Randomization = 50
1 No. at Risk 6_‘
NNT= 19 1936 1858 1791 1664 1232 774 270 Placebo 2152 1993 1936 1858 1791 1le64 1232 774 270 [V 40_ o
1955 1898 1841 1701 1288 831 309 Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309 o 0= ; . | s
(V]
0 0.5 1 15 2 25
C Composite of Death from Cardiovascular Causes or Hospitalization D Death from Any Cause 0 0 Placebo
for Heart Failure
107 Hazard ratio, 0.71 (95% Cl, 0.55-0.92) 129" Hazard ratio, 0.69 (95% Cl, 0.53-0.88) rd ratio, 0.72 (95% Cl, 0.64-0.82)
100 P=0.009 1004 19 P=0.004 01
8 . .
90 Placebo 90 Empagliflozin
g g0l 6 g 20 Placebo = Ii T T T |
6
g 0q g 704 0.5 1.0 1.5 2.0 2.5
[ @ 4
= 60 . - 609
5 Dapagliflozin B+ a
2 5o 2 peE E sod 2 Dapagliflozin Years of Follow-up
@ o
';'; 401 o+ T T T T T T T 1 '1-2‘ 404 o0+ T T T T T T T 1
s 304 0 4 8 12 16 20 24 28 32 S 304 0 4 8 12 16 20 24 28 32
5 s 3250 3129 2243 1496 592
10 10 3252 3163 2275 1538 624
o T T T T T T T 1 0 T T T T T T T 1
0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32 I
Months since Randomization Months since Randomization | Figure 1. Progression of Kidney Disease or Death from Cardiovascular Causes.
No. at Risk No. at Risk
Placebo 2152 2023 1989 1957 1927 1853 1451 976 360 Placebo 2152 2035 2018 1993 1972 1902 1502 1009 379
Dapaglifiozin 2152 2035 2021 2003 1975 1895 1502 1003 384 Dapagliflozin 2152 2039 2029 2017 1998 1925 1531 1028 398
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The NEW ENGLAND JOURNAL of MEDICINE
The NEW ENGLAND JOURNAL of MEDICINE

N Engl ) Med 2020;383:1436-46.
N Engl ) Med 2023;388:117-27.

ORIGINAL ARTICLE ‘ ’— ORIGINAL ARTICLE —‘

Empagliflozin in Patients with Chronic
Kidney Disease

EMPA - KIDNEY

Dapagliflozin in Patients
with Chronic Kidney Disease

DAPA - CKD

Albuminuria stage, description and range (mg/g)
EMPA-KIDNEY population!
Al A2 A3 Patients with orl-:w'i)‘rhouf
Normal to mildly Modera‘rely ] diabetes uqd eGFR 245 to
. A S | d <90 mL/min/1.73m? and
increased increased everely increase un:qc: ;;oo m;ﬁ/gml
or
«30 30-300 >300 eGFR 320 to <45 mL/min/1.73m?
®© 61 290 [
5< 60-89
o™
§§ 63a | 4559
'§ £ G3b 30-44
i % G4 15-29 DAPA-CKD population*
% = Patients with or without T2D
nd eGFR 225 to <75
&5 415 rnL(;mine/l.73m2 anct,:l UACR
2200 mg/g
Low risk* Moderately increased risk High risk . Very high risk
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OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY ﬁ ‘ I s N
-

SUPPLEMENT TO

kid
idney
INTERNATIONAL

Recommendation 3.7.1: We recommend treating
patients with type 2 diabetes (T2D), CKD, and an
eGFR =20 ml/min per 1.73 m- with an SGLT2i (1A).

Practice Point 3.7.1: Once an SGLT?2i is initiated, it is
reasonable to continue an SGLT2i even if the eGFR falls
below 20 ml/min per 1.73 m?, unless it is not tolerated
or KRT is initiated.

Recommendation 3.7.2: We recommend treating

adults with CKD with an SGLT2i for the following

(1A):

. eGFR =20 ml/min per 1.73 m? with urine ACR >200
mg/g (=220 mg/mmol), or

KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease

VOLUME 105 | ISSUE 45 | APRIL 2024

www.kidney-international.org

Recommendation 3.7.3: We suggest treating adults
with eGFR 20 to 45 ml/min per 1.73 m? with urine

ACR <200 ma/g (<20 mg/mmol) with an SGLT2i

(2B).

Divisione Cardiovascolare, Ospedale Cardinal G. Massaia, Asti, Italia




7 .y
PAA,

Lifestyle
Healthy diet
SGLT2i
First-line continue until dialysis
drug therapy for or transplant

most patients

Targeted therapies
for complications

% % @)

Manage hyperglycemia
as per the KDIGO
Diabetes Guideline,
including use of
GLP-1 RA where indicated

@

fg
L ¢ Stop use of

Physical activity

Aim for SBP <120 mm Hg
RAS inhibitor* at maximum

e tolerated dose (if HTN)

ot KN

tobacco products

Regular
risk factor
reassessment
(every 3-6
months)

AR

v

Weight management

Statin-based therapy
moderate- or
high-intensity statin

il

ASCVD risk, lipids

BP
Use ns-MRA in Dihydropyridine CCB Antiplatelet Manage anemia,
people with diabetes and/or diuretic if agent for CKD-MBD, acidosis,
and an indication needed to achieve clinical ASCVD and potassium
for use individualized abnormalities,
BP target % where indicated

5O

Steroidal MRA if needed

for resistant hypertension
if eGFR 245

N

Divisione Cardiovascolare, Ospedale Cardinal G. Massaia, Asti, Italia

==
- K
=

Ezetimibe, PCSK9i
indicated based on
ASCVD risk and lipids

)

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

G



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

o))
o

s
o

Empagliflozin

Placebo

eGFR (ml/min/1.73 m?)
w (9]
o o

(]
o

[EEY
o
I
I
I
I
1
1
I
I
1
1
I
1
1
1
I
1
1
I
1
1
1
I
1
1
I
1
|
I

v

<
35 5.4 20.8 Difference: 26.6 years 4.5
Difference: 1.9 years

0 5 10 15 20 25 30 35 40 45

o

Time to kidney replacement therapy (years)

Clinical Kidney Journal, 2023, vol. 16, no. 8, 1187-1198
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GLIFOZINE E IRA

Kidney Acute kidney injury

Mean Events/participants Event rate per RR
baseline eGFR, 1000 patient-years (95% Cl)
mllr;\l;\spe; SGLT2 Placebo SGLT2  Placebo
/3 M° inhibitor inhibitor
Diabetes
DECLARE—TIMI 58 85 125/8574 175/8569 3.5 49 — 0.69 (0.55-0.87)
CANVAS Program 77 30/5790 28/4344 1.6 25 —_— 0.66 (0.39-1.11)
VERTIS CV 76 42/5493 22/2745 2.5 2.7 —f—c]-—» 0.95 (0.57-1.59)
EMPA—-REG OUTCOME 74 45/4687 37/2333 2.5 62 —@—vF | 0.41 (0.27-0.63)
DAPA—HF 63 3171073 39/1063 19 24 —{j—— 0.79 (0.50-1.25)
EMPEROR—REDUCED 61 26/927 33/929 21 27 e 0.77 (0.46-1.28)
EMPEROR—PRESERVED 60 60/1466 84/1472 20 28 —D—;— 0.69 (0.50-0.97)
DELIVER 60 59/1578 52/1572 17 15 — 1.13 (0.78-1.63)
CREDENCE 56 86/2200 98/2197 17 20 —— 0.85 (0.64-1.13)
SOLOIST-WHF 51 25/605 27/611 55 59 —:hu—b 0.94 (0.55-1.59)
SCORED 44 116/5291 111/5286 16 16 —{— 1.04 (0.81-1.35)
DAPA-CKD 44 48/1455 69/1451 15 22 —D—'r— 0.66 (0.46-0.96)
EMPA-KIDNEY 36 73/1525 81/1515 24 27 —ig— 0.88 (0.64-1.20)
Subtotal: diabetes 67  766/40,664 B856/34,087 .. “ < 0.79 (0.72-0.88)
No diabetes
DAPA—HF 68 18/1295 30/1305 9.9 16 +— 0.60 (0.34-1.08)
EMPEROR—REDUCED 63 20/936 34/938 16 28 —_—— 0.56 (0.32-0.98)
DELIVER* 63 30/1551 47/1558 8.8 14 ~—CI}— 0.64 (0.41-1.02)
EMPEROR—PRESERVED 62 37/1531 47/1519 12 15 —_—— 0.80 (0.52-1.23)
DAPA—-CKD 42 16/697 21/701 11 15 ——— 0.75 (0.39-1.43)
EMPA—KIDNEY 39 34/1779 54/1790 10 16 —Cll— 0.63 (0.41-0.97)
Subtotal: no diabetes 56 155/7789 233/7811 " 45 = 0.66 (0.54-0.81)
Total: overall 65 921/48,453 1089/41,898 .. “ < 0.77 (0.70-0.84)
I T T 1
0.25 0.5 0.751.00 1.50
, - o
Trend across trials sorted by eGFF  Trend across trials sorted by eGFR: Favors SGLT2 inhibitor Favors placebo
Diabetes P=0.87; Diabetes P=0.02;
No diabetes P=0.86; No diabetes P=0.66;
Heterogeneity by diabetes status Heterogeneity by diabetes status: P=0.12 Lancet. 2022 Nov 19:400( 10355}-1788_ 1801
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Recommendation Table 4 — Recommendations for the

prevention of heart failure in patients with type 2
diabetes mellitus and chronic kidney disease

Recommendations Class? Level®

In patients with T2DM and CKD, SGLT2 inhibitors

are recommended to reduce the risk of HF |
hospitalization or CV death.*
In patients with T2DM and CKD,* finerenone is

recommended to reduce the risk of HF i
10,11,34,40

© ESC 2023

hospitalization.
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OIS AUNY el AU IHICI b GFR: 25-60, ACR: 30-300 e
N Engl ] Med 2020;383:2219-29. retinopatia diabetica
Effect of Finerenone on Chronic Kidney
Disease Outcomes in Type 2 Diabetes

GFR: 25-75 e ACR: 300-5000

A Primary Composite Outcome  (Kidney failure, sustained decrease of at least 40% in | B gystajned Decrease of 240% in the eGFR from Baseline
the eGFR from baseline, or death from renal causes )
100 40 Hazard ratio, 0.82 (95% Cl, 0.73-0.93) 100 40 Hazard ratio, 0.81 (95% Cl, 0.72-0.92)
90 P=0.001 90
—_ 30 —_ 30 Placebo
& 80 & 80+
@ a ] .
E N Finerenone 5 7 2
3 601 2 60 Finerenone
2 510 2 510
£ L4
2 40 2 40
Lé 30 é 30
a 20 a 20
104 10+
0 0
0 0
Months to First Event Months to First Event
FIDELIO_DKD No. at Risk No. at Risk
Placebo 2841 2724 2586 2379 1758 1248 792 453 82 Placebo 2841 2722 2588 2379 1758 1249 793 453 82
Finerenone 2833 2705 2607 2397 1808 1274 787 441 83 Finerenone 2833 2703 2606 2396 1808 1275 788 442 83
. . . (death from cardiovascular causes, nonfatal
C Kidney Failure D Secondary Composite Outcome  myocardialinfarction, nonfatal stroke, or
italizati heart fail
100~ 40 Hazard ratio, 0.87 (85% Cl, 0.72—1.05) 100 40 Hazard ratio, 0.76 {3552 &1 6163 "6t ™"
90 10 90 10
& 80 & 80
o o
§ 704 20 5 704 20
© 60 Placebo o 60+
E 50 10 2 50l 10
o 0 Finerenone ] 0 Finerenone
E 0 T T T T T T T T 1 ‘_; 0 T I T T T T T T 1
E 304 0 6 12 18 24 30 36 42 48 E 304 0 6 12 18 24 30 36 42 48
6 20 a 20
d ﬁ 10
G T T T T T T T 1 0 1 T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Months to First Event Months to First Event
No. at Risk No. at Risk
Placebo 2841 2741 2645 2508 1911 1390 892 513 103 Placebo 2841 2740 2636 2490 1887 1364 873 499 98
Finerenone 2833 2733 2658 2506 1932 1393 897 510 104 Finerenone 2833 2732 2655 2492 1915 1377 883 501 101
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Finerenone in Heart Failure with Mildly
Reduced or Preserved Ejection Fraction

S.D. Solomon, J.J.V. McMurray, M. Vaduganathan, B. Claggett, P.S. Jhund,
A.S. Desai, A.D. Henderson, C.S.P. Lam, B. Pitt, M. Senni, S.J. Shah, A.A. Voors,
F. Zannad, |.Z. Abidin, M.A. Alcocer-Gamba, JJ. Atherton, J. Bauersachs,
M. Chang-Sheng, C.-E. Chiang, O. Chiencel, V. Chopra, J. Comin-Colet,
G. Filippatos, C. Fonseca, G. Gajos, S. Goland, E. Goncalvesova, S. Kang,
T. Katova, M.N. Kosiborod, G. Latkovskis, A.P.-W. Lee, G.C.M. Linssen,
G. Llamas-Esperén, V. Mareev, F.A. Martinez, V. Melenovsky, B. Merkely
S. Nodari, M.C. Petrie, C.I. Saldarriaga, J.F.K. Saraiva, N. Sato, M. Schou,
K. Sharma, R. Troughton, ) A. Udell, H. Ukkonen, O. Vardeny, S. Verma,
D. von Lewinski, L. Voronkov, M.B. Yilmaz, S. Zieroth, ). Lay-Flurrie,

1. van Gameren, F. Amarante, P. Kolkhof, and P. Viswanathan,
for the FINEARTS-HF Committees and Investigators*

DMT2: 40%

ABSTRACT

BACKGROUND

Steroidal mineralocorticoid receptor antagonists reduce morbidity and mortality The authors' full names, academic de-

among patients with heart failure and reduced ejection fraction, but their efficacy grees, andaffiliations are listed in the Ap
h ith heart fail 4 mildly reduced d ejection fraction hag PO D Solomon can be contacted at

in those with heart failure and mildly reduced or preserved jection fraction has {(olomongbwh harvard.edu or at the

not been established. Data regarding the efficacy and safety of the nonsteroidal Cardiovascular Division, Brigham and

mineralocorticoid receptor antagonist finerenone in patients with heart failure and Wemen's Hospital, 75 Francis St, Boston

i1dly reduced 4 eiection fracti ded MA 02115, Dr. McMurray can be contact:
mildly reduced or preserved ejection fraction are needed. ed at iohmmemurray@glasgow.ac.ok o

Sty Tl |
COMING -
SOON

in next Guidelines

Y

— -~

FINEARTS-HF

A Total Worsening Heart Failure Events and Death from Cardiovascular
Causes

B Total Worsening Heart Failure Events

60 i = 60
Rate Ratio 0.84 (0.74-0.95), p = 0.007 Rate Ratio 0.82 (95% Cl, 0.70-0.94), p = 0.006
Absolute Rate Reduction 3.3 per 100py Placebo
o 50 o 50
. T Placebo
&8 4o @8 -
o 1283 events, 17.6/100 pt-yrs - 29
28 Finerenone sS
= g 30 = él 30 .
E S § S Finerenone
05 i o5 i
c & 20 - g 20
. =~ © =~
@ L
= 10 = 10
0+ T T T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months Months
C Death from Cardiovascular Causes D First Worsening Heart Failure Event or Death from Cardiovascular
Causes
100+ 10 100+
9 HR = 0.84 (95% CI, 0.76-0.94), p = 0.002
—_— - 3 — -
B_S 50 7 9 50
6 Placebo g
§ 40 5 § 40
2 s 2
£ 301 3 Finerenone 2 304 Placebo
o
Lé 207 o 6 12 18 24 30 3% '_é 0 Finerenone
g 101 g 10
I——
0 T T T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36

Months

Months
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European Society https://doi.org/10.1093/eurheartj/ehad192
of Cardiology
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JAMA Cardiology | Original Investigation

Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes
in Patients With Type 2 Diabetes
A Meta-analysis

MACEs by AscvDstatis - Composite of IMA, Stroke or Cardiovascular Death

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors Favors
No./total No. patient-years No./total No. patient-years (95% CI) treatment : placebo Weight, %
IPatients with ASCVD I |
- 490/4687 374 282/2333 43.9 0.86 (0.74-0.99) I—H 19.19
CANVAS program NA/3756 34.1 NA/2900 41.3 0.82 (0.72-0.95) H—| 21.16
DECLARE-TIMI 58 483/3474 36.8 537/3500 41.0 0.90 (0.79-1.02) PH 24.90
CREDENCE 155/1113 55.6 178/1107 65.0 0.85 (0.69-1.06) —eo—H 8.82
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99 (0.88-1.12) H@ 25.93
Fixed-effects model (Q=4.53; df=4; P=.34; 12=11.8%) 0.89 (0.84-0.95) ©
Patients without ASCVD ;
CANVAS program NA/2039 15.8 NA/1447 15.5 0.98 (0.74-1.30) l—Q—( 21.70
DECLARE-TIMI 58 273/5108 13.4 266/5078 13.3 1.01(0.86-1.20) | ® | 62.07
CREDENCE 62/1089 22.0 91/1092 32.7 0.68 (0.49-0.94) —e— 16.23
Fixed-effects model (Q=4.59; df=2; P=.10; I2 =56.5%) 0.94 (0.83-1.07) <>
0.2 1 2
HR (95% CI)

LE GLIFOZINE RIDUCONO | MACE NEI PZ DIABETICI SIA CON CHE SENZA ASCVD
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GLP1R agonisti, un’azione su piu target con un fine comune:
protezione cardio-nefro-metabolica.

GLP1R agonists

|

Central nervous system Liver Blood vessels Atherosclerotic plaque Myocardium
y 5
f = I: ! ' .
..... | < ./ Plague N\
: > | _ € Thrombus .
 Appetite : 1 Hepatic steatosis J Albuminuria ¥ Blood pressure ¥ Inflammation v Apoptéis _
. y Circulating lipids 4 Decline in GFR . o 4 Inflammation
l ' 1 Microvascular and 1 Plaque stability
' coronary flow 1 Glucose metabolism
Adipocyte :
| : J
g | Vi
J Adiposity -
¥ Body weight Cardioprotection

Renalprotection
Metabolicprotection

Modified from Nature reviews cardiology 2023. https://doi.org/10.1038/s41569-023-00849-3
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Table 1 GLP-1 receptor agonists: cardiovascular indications and CVOTs results

GLP-1 receptor Semaglutide Lixisenatide Exenatide Liraglutide Dulaglutide Albiglutide®
agonists
Administration route Oral Subcutaneous Subcutaneous Subcutaneous Subcutaneous Subcutaneous Subcutaneous
Cardiovascularindica- No Yes No No Yes Yes No
tion Reduction of MACEs in Reduction of MACEs in  Reduction of MACEs in

adults with T2DM and adults withT2DM and  adults with T2DM and

established CVD established CVD established CVD or

multiple CV risk factors

CVQOT [reference] PIONEER 6 [40] SUSTAIN 6 [57] ELIXIA [106] EXSCEL [107] LEADER [27] REWIND [108] HARMONY [54]
Study population 3183 T2DM patients 3297 T2DM patients 6068 T2DM patients 14,752 T2DM patients 9340 T2DM patients 3183 T2DM patients 9463 T2DM patients

Intervention

Median follow-up
Primary endpoint: HR;
95%Cl; superiority
p-value

with established CVD

Oral semaglutide
14 mg once a day vs.
placebo

15.9 months

0.79057-1.11;
p=017

with established CVD

Semaglutide
0.5-1.0mgsconce a
week vs. placebo

2.1 years

0.74; 0.58-0.95;
p=002

with acute coronary
event in the last
180 days

Lixisenatide 20 pg sc
once a day vs. placebo

25 months

1.02;089-1.17;
p=081

with and without
established CVD

Exenatide 2.0 mg
sc once a week vs.
placebo

3.2 years

0.91; 0.83-1.00;
p=006

with established CVD

Liraglutide 1.8 mg sc
once a day vs. placebo

3.8 years

0.87;0.78-0.97;
p=001

with established CVD

Dulaglutide 1.5 mg
sc once a week vs.
placebo

54 years

0.88; 0.79-0.99;
p=0026

with established CVD

Albiglutide 30-50 mg sc
once a week vs. placebo

1.6 years

0.78; 0.68-0.90;
p=00006
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ORIGINAL ARTICLE

ORIGINAL ARTICLE

Semaglutide and Cardiovascular Outcomes : :
in Patients with Type 2 Diabetes Oral Semaglutide and Cardiovascular

Outcomes in Patients with Type 2 Diabetes
SUSTAIN-6 PIONEER 6

A Primary Outcame B Nonfatal Myocardial Infarction A Composite Primary Outcome B Nonfatal Myocardial Infarction
. 0, . 0,
100- 10 . R R R . 2 6 (s] 100 5 } . (s] 100 12 Hazard ratio, 0.79 (95% Cl, 0.57-1.11) 100 13 Hazard ratio, 1.1% (95% Cl, 0.73-1.90)
90 o g‘aan’gl':““- o 7"‘95% Cl. 0.58-0.95) Placebo 90 Hazard ratio, 0.74 {95% C1, 051-1.08) %- Oral semaglutide, 61 events 920 Oral semaglutide, 37 events
P 5| F<0.001 for noninferiority — - o P02 Placeba_- 0 3 Placebo, 76 events 10 87 Placebo, 31 events
g 4] P=0.02 for superiority £ P 8 7 P<0.001 for noninferiority 8 7
£ 0 & - & 3 o~ 2 70 6 P=0.17 for superiority Placebo £ 70 6
g o 5 S o - & 0 5 £ 6o 5
& & < &
X o 2 - Semaglutide s % s 4
& 5o ; £ s — % 50 N % 50 N Oral semaglutide
z 3
8 A0 2 Fl 40 1 £ 4 2z Oral semaglutide F- 2
& 3 1 5 w0 L 8 3 1 8 30 1 Placebo
0= — — T i R ] 8 8
£ 0 B 16 24 32 40 48 56 6 T2 80 B 9% 104109 & 0 3 16 M 32 0 4 56 6 72 0 # % 1410 » 0 5 18 27 3 45 54 e 2 @ I 0 0 18 2 3 45 4 6 28
10 - 10 10 10
0+ T T T T T T T T T T 1 0-t T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 8 16 4 32 40 4 56 64 72 80 8 9% 104109 0 16 24 %2 40 4 56 64 2 30 8 %6 104109 0 9 18 27 3% 45 54 & 72 8 0 9 1B 27 3% 45 54 & 72 8
Weeks since Randomization Weeks since Randomization Weeks since Randomization Weeks since Randemization
No. at Risk No. at Risk No. at Risk No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479 Placebo 1649 1624 1598 1587 1562 1542 1516 Oral semaglutide 1591 1583 1575 1564 1557 1547 1512 1062 735 16 | Oralsemaglutide 1591 1585 1578 1568 1562 1555 1520 1068 739 16
Semaglutide 1648 1619 1601 1584 1568 1543 1524 Semaglutide 1648 1623 1608 1595 1582 1560 1543 Placebo 1592 1577 1565 1551 1538 1528 1489 1032 713 11 Placebo 1592 1578 1568 1556 1548 1539 1500 1041 723 11
-
€ Nonfatal Stroke D' Death from Cardiovascular Causes C Nonfatal Stroke D' Death from Cardiovascular Causes
. [s) 100 1004 10 1004 10
Hazard ratio, 0.61 (95% CI, 0.38-0.99) . () 54 Hazard ratio, 0.98 (95% CI, 0.65-1.48) o] Hazard ratio, 074 (959 C1, 0.35-157) o Hazard ratio, 0.49 (95% CI, 0.27-0.92)
P=0.04 80 P=0.92 90— Oral semaglutide, 12 events 901 Oral semaglutide, 15 events o,
= z © 4 . o] j Placebo, 16 events o o] ;‘ Placebo, 30 events R R R : 5 1 A)
= = 0 5 5
= Placebo £ 3 Placebo g 704 3 8 70 6
H i H
& - g 0 = & oo 5 £ g0 5
2 < -
k] £ 50 S 4 ° 4.
2 E 50 50+
H w & 3 & 3 Placebo
] Semaglutide u 1 £ 404 2 Oral semaglutide £ 4o 2.
E T H Placebo g
] 2 S 304 1 g 304 1 i ————
¥ T — T o T 1 3 o 3 Oral
@ 45 s6 64 72 80 B % 104109 % 104109 204 T T T T T T L— T 20 [ g T T T T T T T
0 9 18 27 3% 45 54 6 72 83 0 9 18 27 36 45 54 6 72 8
1o 104 104
T T T T T T T 1 0-r T T T T T T T T T T
o o} o4 4 % s 72 8 B % 104109 o MR IEEEEEEEET] T & % % 5 & 5 = e
Waaks since Randomization Wasks sinc Randomiration Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
No. at Risk No. at Risk
';';:‘?:’i‘umt }:; }:gg {2}; }zgé ig;; };;2 }:g: :'c‘r:‘:b“’um }gﬁ }:gi }g%; }:g }ggg }::; g‘;g Oral semaglutide 1591 1588 1583 1581 1577 1569 1540 1085 753 13 [ Oralsemaglutide 1591 1590 1586 1585 1582 1578 1548 1091 757 18|
& 8 Placebo 1562 1585 1577 1567 1558 1550 1514 1054 720 11 Placebo 1502 1586 1580 1572 1568 1561 1525 1063 730 11
Table 2. Primary and Secondary Cardiovascular and Microvascular Outcomes.
Semaglutide Placebo Hazard Ratio
Outcome (N=1648) (N=1649) (95% CIj* P Value Semaglutide PO Placebo
(n=1591) (n=1592) HR (95% C1)
10./100 no./100 T T N — T
na. (%) person-pr no. (%) person-yr - 1004
Primary composite outcomef 108 (6.6) 324 146 (8.9) 444 074 (058-0.95)  <0.001 for Primary outcome 61(38) 29  76(48) 37 - 0.79 (0.57-1.11)
naninferiority;
0.02 for Non-fatal stroke 12 (0.8) a6 16 (1.0} 0.8 —— 0.74(0.35-1.57)
superiority
Expanded composite outcomes: 199 (12.1) 6.17 264 (16.0) 836 0.74 (0.62-0.89) 0.002 Non-fatal MI 7(23) 18 3119 15 —— 1.18(0.73-1.90)
All-cause death, nonfatal myocardial 122 (7.4) 3.66 158 (9.6) 481 077 (061-0.97) 0.03
infarction, or nonfatal stroke Cardiovascular death 1509 07 30018 14 — 0.49(0.27-0.92)
Death All-death: 2301 1 45 (2.8) 22 e~
deaths 4 1 { 051(0.31-0.84)
From any cause 62 (3.8) 1.82 60 (3.6) 176 1.05 (0.74-1.50) 0.79 L ; :
Erom i L Al A4 027 123 AL, 135 09240 5.1 4R 09 g = &
Favours Semaglutide  Favours placeho
Nonfatal myocardial infarction 47 (2.9) 1.40 64 (3.9) 192 074 (051-1.08) 0.12
Nonfatal stroke 27 (1.6) 0.50 44(2.7) 131 0.61 (0.38-0.99) 0.04
Hospitalization for unstable angina 22(13) 0.65 27 (18) 080 0.82 (0.47-1.44) 0.49
pectoris

Revascularization 83 (5.0) 126 (7.6) 0.65 (0.50-0.86)
Hospitalization for heart failure 59 (3.6) 54(3.3) 111 (0.77-161)
Retinopathy complications{ 50 (3.0} 29 (1.8) 1.76 (1.11-2.78)
New or worsening nephropathy{ 62 (3.8) 100 (6.1) 0.64 (0.46-0.88)




*
TRIAL GLP-1 'receptor Placebo Hazard ratio NNT P value
Three-point MACE agonist n/N (%) n/N (%) (95% CI) (95% ClI)
QTG liraglUtide  608/4668 (13%)  694/4672 (15%) —— 0.87 (0.78-0.97) 0.0l
SC 108/ 1648 (7%)  146/1649 (9%) — 0.74 (0.58-0.95) 0016
(ZEENExenatiden,  839/7356 (11%) 905/7396 (12%) - 0.91 (0.83-1.00) 0.061
Albiglitid@ T 338/4731 (7%)  428/4732 (9%) - 0.78 (0.68-0.90) 0.0006
@E N Dllaglutide  594/4949 (12%)  663/4952 (13%) - 0.88 (0.79-0.99) 0.026
os 61/1591 (4%)  76/1592 (5%) —_— 0.79 (0.57-1.11) 0.17
Efpeglenatid@ A N Sl 1892717 (7%)  125/1359 (5%) —— 0.73 (0.58-0.92) 0.0069 l -15%
Subtotal (P = 14.9%,P = 0.3186) ¢ 0.85 (0.80-0.90) 61 (46-92) <0.0001
Cardiovascular death
QG 219/4668 (5%) 27814672 (6%) —— 0.78 (0.66-0.93) 0.007
44/1648 (3%)  46/1649 (3%) ————  098(0.65-1.48) 092
CEEEED  340/7356 (5%)  383/7396 (5%) — 0.88 (0.76-1.02) 0.096
122/4731 (3%)  130/4732 (3%) — 093 (0.73-1.19) 0.58
CETLETD  317/4949 (6%) 3464952 (7%) — T 0.91 (0.78—1.06) 021
IS/1591 (1%)  30/1592 (%) +———+———— 0.49 (0.27-0.92) 0.021
@ULNOIEEEID 752717(3%) 5011359 (4%) ——t 0.72 (0.50-1.03) 0.07 l -15 %
Subtotal (2 = 12.4%,P = 0.335) P 0.85 (0.76-0.93) 142 (97-305)  0.0005
Fatal or non-fatal myocardial infarction
QT 2924668 (6%)  339/4672 (7%) — - 0.86 (0.73-1.00) 0.046
54/1648 (3%)  67/1649 (4%) _— 081 (0.57-1.16) 026
CEEEND 4837356 (7%) 49317396 (7%) —a- 0.97 (0.85-1.10) 0.62
181/4731 (4%)  240/4732 (5%) — 0.75 (0.61-0.90) 0.003
GEITED 234949 (5%)  231/4952 (5%) — 0.96 (0.79-1.15) 0.63
3701591 (2%)  35/1592 (2%) e 1.04 (0.66-1.66) 049
CULENIGESID 912717 (3%) 5811359 (4%) — 0.75 (0.54-1.05) 0.09 l -12 %
Subtotal (P = 16.2%, P = 0.306) ¢ 0.88 (0.81-0.96) 154 (97—463) 0.0048
Fatal or non-fatal stroke
QG 1734668 (4%)  199/4672 (4%) — 0.86 (0.71-1.06) 0.16
3001648 (2%)  46/1649 (3%) 0.65 (0.41-1.03) 0.066
QEEEND 1877356 (3%) 21817396 (3%) — 0.85 (0.70-1.03) 0.095
Harmony Outcomes 94/4731 (2%)  108/4732 (2%) —_— 4 0.86 (0.66-1.14) 0.30
CETNENTY  158/4949 (3%)  205/4952 (4%) —_ 0.76 (0.62-0.94) 0.010
13/1591 (1%)  17/1592 (1%) - - 0.76 (0.37-1.56) 0.43
GO 72717 (2%) 3141359 2%) — 0.74 (0.47-1.17) 0.19 l_lgcy
Subtotal (2 = 0.0%, P = 0.903) P 081 (0.74-0.90) 171 (124-324) <0.0001 0
I E—
05 I 15
Note: Weights are from random effects analysis 5% Favours GLP-IRA Favours Placebo
. @ESC—
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GLP-1 receptor agonists-SGLT-2 inhibitors
combination therapy and cardiovascular
events after acute myocardial infarction:

an observational study in patients with type 2
diabetes
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Cardiovascular disease Type 2 diabetes mellitus
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Cardiovascular, mortality, and kidney outcomes with GLP-1 receptor agonists in patients with
type 2 diabetes: a systematic review and meta-analysis of randomised trials

Recommendatio All-cause mortality, hospital admission for heart failure, and kidney outcomes
GLP-1 receptor Placebo Hazard p
Trial agonist n/N (%) n/N (%) ratio (95% Cl)  NNT (95% Cl} value

A SGLT?2 inhibitor

All-cause mortality

d liflozi d . ELIXA 211/3034 (7%) 223/3034 (7%) 0.94 (0.78, 1.13) 0.50
apagli OZln) IS 'ét Leaper 381/4668 (8%) 447/4672 (10%) 0.85 {0.74, 0.97) 0.02
SUSTAIN-6 6211648 (4%)  60/1649 (4%) 1.05 (0.74, 1.50) 0.79
*  EXSCEL 507/7356 (7%) 584/7396 (8%) 0.86 (0.77, 0.97) 0.016*
T2DM and CKD wi Harmony Outcomes 196/4731 (4%) 205/4732 (4%) 0.95 {0.79, 1.16) 0.64
REWIND 536/4949 (11%) 592/4952 (12%) 0.90 {0.80, 1.01) 0.067 by
to reduce the risk ¢ Poneers 23/1591 (1%)  45/1592 (3%) 0.51 (0.31, 0.84) 0.008 :
AMPLITUDE-O  111/2717 (4%) 69/1359 (5%) 0.78 {0.58, 1.06) 0.11
1_- .I 1 50 ‘153 542 543 Subtotal (l-squared = 10.1%, p = 0.351) 0.88 (0.82, 0.94) 114 (76 to 228) <0.001 e
aliure. ’ ' ' .
. . - Hospital admission for heart failure
Finerenone is recon exa 122/3034 (4%) 127/3034 (4%) 0.96 (0.75, 1.23) 0.75
LEADER 218/4668 (5%) 248/4672 (5%) 0.87 {0.73, 1.05) 0.14
. . SUSTAIN-6 59/1648 (4%)  54/1649 (3%) 1.11 (0.77, 1.61) 0.57
or ARB N patlentS V  EXSCEL 219/7356 (3%) 231/7396 (3%) 0.94 (0.78, 1.13) 0.485
Harmony Outcomes 79/4731 (2%)  111/4732 (2%) 0.71 (0.53, 0.94) 0.019
. 2 . REWIND 213/4949 (4%) 226/4952 (5%) 0.93 (0.77, 1.12) 0.46
min/1.73 m~ with a | PIONEER 6 2111591 (1%)  24/1592 (2%) 0.86 (0.48, 1.55) 0.59
AMPLITUDE-O  40/2717 (1%)  31/1359 (2%) 0.61 (0.38, 0.98) 0.04
g) or eGFR 25 60 | Subtotal (l-squared = 3.0%, p = 0.407) 0.89 (0.82, 0.98) 258 (15810 1422) ().013
¥ .
OmMposite Kidney outcome Inciuding macroalpuminuria
ELIXA 172/2647 (6%) 203/2639 (8%) 0.84 (0.68, 1.02) 0.083 .
23 mg'{mmOI (230 * Lenoen 268/4668 (6%) 337/4672 (7%) 0.78 (0.67, 0.92) 0.003 ellitus
. . 718-72( [BusTANG 6211648 (4%)  100/1649 (6%) 0.64 (0.46, 0.88) 0.005
k]dney failure. EXSCEL 366/6256 (6%) 407/6222 (7%) 0.88 {0.76, 1.01) 0.065
REWIND 848/4949 (17%) 970/4952 (20%) 0.85 (0.77, 0.93) 0.0004
. MPLITUDE-O  353/2717 (13%) 250/1359 (18%) 0.68 (0.57, 0.79) <0.000
A GLP-1 RA is reco Jsuonl (I-squared = 47.5%, p = 0.090) 0.79 (0.73, 0.87) a7 (37077)  <0.001
2 . :
1.73 m~ to achieve : ELIXA 41/3031 (1%)  35/3032 (1%) 1.16 (0.74, 1.83) 0.513 ascular
LEADER 87/4668 (2%)  97/4672 (2%) 0.89 (0.67, 1.19) 0.43 -
i SUSTAIN-6 18/1648 (1%)  14/1649 (1%) 1.28 (0.64, 2.58) 0.48
to low risk of h)’Pog EXSCEL 246/6456 (4%) 273/6458 (4%) 0.88 (0.74, 1.05) 0.164
REWIND 169/4949 (3%) 237/4952 (5%) 0.70 (0.57, 0.85) 0.0004
W'Elght, CV I"'ISI(, ANC AMPLTUDE-D  7/2717(0%)  7/1359 (1%) 0.35 {0.10, 1.27) o.11
Subtotal (I-squared = 43.0%, p = 0.119) 0.86 (0.72, 1.02) 241 (120 t0 -1694)t 0.089 nerenone
W  NOTE: Weights are from random effects analysis [:CIass I)
I I

5 1 15

Favours GLP-1RA Favours placebo
Lancet Digbetes and Endocrinology, 5(10), pp. 653-662. (doi: 10.1016/52213-8587(21)00203-5)
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GFR: 50-75 e ACR: 300-5000

Effects of Semaglutide on Chronic Kidney Disease
in Patients with Tvpe 2 Diabetes

A First Major Kidney Disease Event B First Kidney-Specific Component Event D Total ¢GFR Slope
100 357 Hazard ratio, 0.76 (95% CI, 0.66-0.88) 1007 257 Hazard ratio, 0.79 (95% C1, 0.66-0.94) 43
90 ;g P=0.0003 90 20 - w B
E 0+ Placeba " "::;t 80| 15 - by — ™
g 20 J/ 3 i i 44 ]
g 70 15 e ) g 707 10 Placebo /"~ a \ i
£ 60 10 = Semaglutide 5 60 5 — Sernaglutide 42 N Semaglutide
-9 5 = B — = .
% 504 i % 50 o ef £ 4 S
U= T T T T T T T T I T T I I T T -'R
& 40 0 6 12 18 24 30 36 42 43 & 40- 0 & 12 18 24 30 36 42 4 = 384 e
E ‘E E Placebo ~N—
. — 4 —
ﬁ 30 o § 30 E 364 T
20 — 20 — ' ' . 2
- -| Difference in annual slope, 1.16 m|/min/1.73 m?fyr
2 — £ e ¥ 349 Diff I slope, 1.16 mi/min/1.73 m?fy
104 L 104 P 39|  (95%CI,086-147)
’ P o _F P=0.001
AL T T T T T T T T T T T T T T T U . . . . .
] & 12 18 24 30 36 42 48 0 [ 12 18 24 30 36 42 43 012 52 104 156 208
Months since Randomization Weeks since Randomization
. No. at Risk
e e e i lime i S Placebo  1766166315731609 1490 1441 1284 876 609 199
Sermaglutide 1766 1665 1590 1606 1521 1468 1345 952 651 218
' o
/ { ascular Event F Death from Any Cause
y 100+ 25 .
S 'T \ 2071 Hazard ratio, 0.82 (95% CI, 0.68-0.98) % Hazard ratio, 0.30 (95% Cl, 0.67-0.95)
M‘d P=0.029 J— h 204 P=0.01 y,
15 ”
Eg \ Placebo/ E 20 15 —
\ — [ Placebo —
y 10 - _ - a— 0 —
| o Semaglutide g 604 __/—/ Semaglutide
~ 3 / & ] - —~
i % 50 -
0+ T T T T T T T & el T T T J J T T
0 6 12 18 24 30 36 42 48 g 40+ o & 12 18 24 30 36 40
= 30_
g
S K 204 -
. . . - 10-] I
in next Guidelines —— ———
| T T T T T T 0 T T T T v T
6 12 18 24 30 36 42 48 0 6 12 1§ 24 30 36 42
- Months since Randomization Months since Randomization
F
o » Mo. at Risk
\@ — - / 721 1663 1583 1535 1478 1133 731 418 Placebo 1766 1737 1697 1641 1601 1544 1185 772
725 1672 1622 1575 1515 1176 793 430 Sernaglutide 1767 1739 1703 1665 1627 1583 1234 3838
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Atherosclerotic cardiovascular disease risk reduction by glucose-lowering medications in diabetes—Section 5.3

SGLT2 inhibitors with proven CV benefit are recommended in
patients with T2DM and ASCVD to reduce CV events,
independent of baseline or target HbA1c and independent of

Empagliflozin, canagliflozin, or dapagliflozin

are recommended in patients with T2DM and

CVD, or at very high/high CV risk to reduce

CV events. 1 concomitant glucose-lowering medication.

In patients with T2DM without ASCVD or severe TOD but with
a calculated 10-year CVD risk >10%, treatment with an SGLT2

inhibitor or GLP-1 RA may be considered to reduce CV risk.

GLP-1 RAs with proven CV benefit are recommended in patients
with T2DM and ASCVD to reduce CV events, independent of
baseline or target HbA1c and independent of concomitant

Liraglutide, semaglutide, or dulaglutide are
recommended in patients with T2DM and

CVD, or at very high/high CV risk to reduce

CV events. | lucose-lowering medication.

In patients with T2DM without ASCVD or severe TOD but with
a calculated 10-year CVD risk >10%, treatment with an SGLT2

inhibitor or GLP-1 RA may be considered to reduce CV risk.
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An Observational Study of
Cardiovascular Outcomes of Tirzepatide vs
Glucagon-Like Peptide-1 Receptor Agonists

CENTRAL ILLUSTRATION Study Design and Key Results
(IMA, stroke, all cause mortality)
753 patients on 100 +
Tirzepatide
‘ * 96 4
751 patients on
Tirzepatide 92 1
/\ l .
% EY a4 J HR: 0.600 (95% Cl: 0.428-0.841);
& - P=0.003
y -/
L =
GLP- % s 10 w0 20 o 3.0 30
eceptor
’ \ .
J I
\/ —— 0.589 (0.381-0.911)
U T ———— 0.809 (0.455-1.437)
I‘MM’/ |
E# —— : 0.352 (0.140-0.888)
MI N —_—— 0.608 (0.378-0.982)
I
- l-— 0.940 (0.805-1.097)
|
N —— ! 0.233 (0.079-0.689)
|
— _: 0.676 (0.476-0.960)
I
in next Guidelines | o
I
~' —— : 0.687 (0.564-0.837)
I
v 0 0.5 1.5 2 25
' "..{rf HR (95% Cl)
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Recommendation Table 3 — Recommendations for
5.1.1. Weight reduction

In patients with obesity and T2DM, reducing weight is one of the cor-
nerstones of treatment.®* Weight loss of >5% improves glycaemic con-
trol, lipid levels, and BP in overweight and obese adults with T2DM.*%%>
These effects can be achieved by improving energy balance and/or
introducing obesity medications. Orlistat, naltrexone/bupropion, and
phentermine/topiramate are each associated with achieving >5%
weight loss at 52 weeks compared with placebo.’® However, glucose-
lowering agents such as GLP-1 RAs, the dual agonist tirzepatide, and
SGL T2 inhibitors also significantly reduce body wvaight.m’68 Adding ex-
ercise to a GLP-1 RA (liraglutide) had a greater effect on weight reduc-
tion and maintenance.®’ Comparing the effects on weight reduction
=1 between GLP-1 RAs and SGLT2 inhibitors, the former seems to be su-
perior. Given the additional beneficial effects of GLP-1 RAs and SGLT2
inhibitors on CV outcomes in T2DM (Section 5.3), these agents should
be the preferred glucose-lowering medication in overweight and obese
patients with CVD and T2DM, as obesity medications have, to date, not
shown to reduce CV events.”%’?

© ESC 2023
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