Meeting Nazionale
ITACARE-P 2025

La Cardiologia Riabilitativa e Preventiva
come snodo fondamentale
della cura della persona con cardiopatia

CENTRO CONGRESSI FRENTANI
Roma, 21-22 novembre 2025



Meeting Nazionale ITACARE-P 2025

Oltre il controllo glicemico: opportunita
terapeutiche di SGLT2 e GLP1RA nel
paziente iperteso e diabetico

Prof. Francesco Giallauria, MD, PhD

Dipartimento di Scienze Mediche Traslazionali
Universit”™ di Napoli AFederico 1|10

francesco.giallauria@unina.it

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
IIIIIIIIIIIIIIIIIIIIIIIIIII



Meeting Nazionale ITACARE-P 2025

Phlorizin




Meeting Nazionale ITACARE-P 2025

SGLT2I revolution (HFrEF)
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McMurray et al., N Engl J Med, 2019
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SGLT2I revolution (HFpEF)
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Nephroprotective effects of SGLT2I

Renal SGLT2 inhibition Putative cardiac NHE inhibition

h L ¥

RENAL TUBULAR EFFECTS VASCULAR & OTHER RENAL EFFECTS METABOLIC EFFECTS SODIUM-HYDROGEN
HAEMODYNAMIC EFFECTS CO-TRANSPORTER
Restored tubuloglomerular INHIBITION
feedback & reduced O, demand Osmotic diuresis and natriuresis Improved renal tubular health Glycosuria
I [ ! ! }
Reduced intravascular and Increased erythropoietin Increased | Enhanced Restoration of myocyte
interstitial volume & blood glucagon ketone sodium/calcium
pressure generation balance
| | ! } !
REDUCED IMPROVED VENTRICULAR IMPROVED CARDIAC
RISKS OF CKD LOAD CONDITIONS OXYGENATION IMPROVED CARDIAC ENERGETICS
& AKI Reduced preload & afterload

Herrington et al., Eur J Heart Fail, 2021
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SGLT21: renal tubular effects

Renal SGLT2Z inhibition

SGLT-2 inhibition reduces Afferent Exira- Macula Distal
hyperfiltration via TGF vasoconstriction glomerular densa cells tubule lumen
N VEMC MC
Afferent Normalization
vasoconstriction of GFR
+ : \ $Ca®* (0 ADO) $ Tubular
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. Ty | . — / i
Restored tubuloglomerular Sy e/ - 5'NT * 7 4
feedback & reduced O, demand ! . —
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Herrington et al., Eur J Heart Fail, 2021; Heerspink et al., Circulation, 2016
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SGLT2I: renal tubular effects

Renal SGLT2 inhibition In vivo imaging showed that SGLT2i (empagliflozin)

I % increased afferent arteriole tone in diabetic mice

h

RENAL TUBULAR EFFECTS

Before medication 30 minutes after medication

Efferent arteriole Efferent arteriole

Restored tubuloglomerular
feedback & reduced O, demand

Glomerulus 4 Glomerulus  Vasoconstriction

P X

Afferent Afferent
arteriole arteriole

Kidokoro et al., Circulation, 2019
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SGLT2I: vascular & haemodynamic effects

SGLT2i Loop diuretics

Renal SGLT2 inhibition

'

VASCULAR &
HAEMODYMNAMIC EFFECTS

Osmotic diuresis and natriuresis

:

Reduced intravascular and
interstitial volume & blood
pressure

Interstitial oedema in
congestive heart failure

.
Na* Interstitial Intravascular Na* Interstitial Intravascular
volume volume volume volume

Verma & McMurray et al., Diabetologia, 2018
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SGLT2i: vascular & haemodynamic effects

DAPA-HF

Renal SGLT2 inhibition

Baseline SBP Categories

=@— Overall

=8- <110 mm Hg

- 0110 to <120

-~ 0120 to <130 mm Hg
. m Hg

'

VASCULAR &
HAEMODYMNAMIC EFFECTS

- 0130 m

Osmotic diuresis and natriuresis

:

Reduced intravascular and
interstitial volume & blood

Placebo -Corrected Change in
SBP (mm Hg) 2 From Baseline to

pressure 4 Months (95% ClI) 12
Overall T2DP No T2D
) 1.6 118
i 6 ! | | | cl1.84 (12.8t070.4) (i2.8t070.8)
0 2 8 16 32 (¢2.67 t0¢1.00)
Weeks Interactionp-value= 0.43

Serenelli et al., Eur Heart J, 2020
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T
In EMPAREG OUTCOME Empagliflozin was associated with small reductions in blood pressure and n
Increases in heart rate
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All patients (including those who discontinued study drug or initiated new therapies) were included in this mixed modeldrey@ssures analysis (intentida treat). Xaxes: time points with reasonabl
amount of data available for prescheduled measurements. ECG, electrocardiogram Zinman B et al. N Engl J Med 2015;373:2117
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Effects of empagliflozin on blood pressure and markers of arterial
stiffness and vascular resistance in patients with type 2 diabetes
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Diabetes, Obesity and Metabolism 17: 1180-1193, 2015.
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Impact of Empagliflozin on Blood Pressure in Patients With
Type 2 Diabetes Mellitus and Hypertension by Background
Antihypertensive Medication

Giuseppe Mancia, Christopher P. Cannon, Ilkka Tikkanen, Cordula Zeller, Ludwin Ley,
Hans J. Woerle, Uli C. Broedl, Odd Erik Johansen

o antihype! sive medication antihypertensive medication antihypertensive medications
A No antihyperten: dicati 1 antihypert edicati 22 antihypert edicati
Baseline mean 130.90 131.55 128.55 132328 13225 13123 13138 13049 131.54
30
_— 051
E“ 20
g E
E E 101
o
SPB | = - -
T o
QS
o2 10 |
23
. -20 4
@ c
ge
E 30 4
Be
i 2 40|
T=
<3 350 Pyt
B 401 A% 327 3087
60 -
Difference vs placebo: -3.89 -3.77 -4.74 -4.27 -2.36 -4.17
(95% CI) (-8.80, 1.02) (-8.55, 1.01) (-6.77,-2.70) (-6.34,-2.21) (-4.27,-0.45) (-6.06,-2.27)
p value 0.120 0.122 <0.001 <0.001 0.016 <0.001
® Placebo (n=22) wPlacebo (n=115) wPlacebo (n=134)
= Empaglfiozin 10 mg (n=19) = Empaghfiozin 10 mg (n=122) = Empaglfiozin 10 mg (n=135)
= Empaglfiozin 25 mg (n=21) = Empaghfiozin 25 mg (=116} = Empaglifiozin 25 mg (n=139)
B
No antihypertensive medication 1 antihypertensive medication 22 antihypertensive medications
Baseline mean 7758 B2 7568 7599 75.13 75.42 74.06 T469 7iBe
30 - 181
B
€ I
SE
@«
o
£3 0
E 5 003
2
(2
o~
c
DPB | st
EE
Be
g 2 -0.65
o= 063
<3 201 078 -1.40 151
8 .
=30 -
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D s ertension. 2016:68:1355-1364. DOI: 10.1161/HY PERTENSIONAHA .116.07703.
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ESC GUIDELINES

2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Cardiovascular disease

Type 2 diabetes mellitus

50
il
LS

L CVD and

{

Type 2 diabetes mellitus
and ASCVD

!

independent of glucose control

EED

Treatment

To reduce cardiovascular risk hospitalization in all patients

type 2 diabetes mellitus

Type 1 diabetes mellitus Type 2 diabetes mellitus
and HF and CKD
To reduce heart failure
To reduce cardiovascular
with T2DM and HF and kidney failure risk

(HFpEF, HFmrEF, HFrEF)

All therapies are recommended independent of glucose control and
in addition to standard of care

p

00200
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@ ESC ~ European Heart Journal (2024) 00, 1-123 ESC GUIDELINES
European Sociely hpsidol.org10.1093/eurheartjchac77
of Cardialogy

2024 ESC Guidelines for the management
of chronic coronary syndromes

@Esc

Figure 1 Management of cardiovascular disease in patients with type 2 diabetes: clinical app h and key dati ASCVD, ath
cardiovascular disease; CKD, chronic kidney disease; CVD, cardiovascular disease; GLP-1 RA, glucagon-iike peptide-1 receptor agonist; HF, heart failure;
HFmrEF, heart faiure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection
fraction; s.c. subcutaneous; SGLT2, sodium—glucose co-transporter-2; T2DM, type 2 diabetes medlitus. *GLP-1 RAs with proven cardiovascular benefit: lir-

aghutide, sernaglutide s.c., dubaglutide, efpeglenatide. *SGLT2 inhibitors with proven cardicvascular benefit: empaglifiozin, canaglifiozin, dapaglifiozin, sotagli
flozin. *Empaglificzin, dapaglifiozin, sotagliflozin in HFrEF; empaglifiozin, dapaglifiozin in HFpEF and HFmeEF. “Canaglifiozin, empaglifiozin, dapagiifiozin.

Recommendation Table 19 — Recommendations for
sodium-glucose cotransporter 2 inhibitors and/or
glucagon-like peptide-1 receptor agonists in patients
with chronic coronary syndrome (see also Evidence
Table 19)

CCS patients with type 2 diabetes

SGLT?2 inhibitors with proven CV benefit® are
recommended in patients with T2DM and CCS to
reduce CV events, independent of baseline or target
HbA1c and independent of concomitant
glucose-lowering medication,86:688:695.697.700

GLP-1 receptor agonists with proven CV benefit®
are recommended in patients with T2DM and CCS
to reduce CV events, independent of baseline or

target HbA1c and independent of concomitant
710,711

Recommendations Class® Level®
glucose-lowering medication.
*Class of recommendation.

L evel of evidence.

“Canaglifozin, dapagliflozin, empagliflozin, sotagliflozin (listed in alphabetical order).
9Dulaglutide, efpeglenatide, liraglutide, semaglutide (listed in alphabetical order).
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Recommendations Class®* Level®
@ ESC coepen oo 00 45 39401 ESC GUIDELINES In patients with diabetic or non-diabetic
?rccgprm 0S(?ycietv httpsy/dol.org/10.1093/eurheartj/ehae178 moderate-to-severe CKD and confirmed BP >130/
80 mmHg, lifestyle optimization and BP-lowering
medication are recommended to reduce CVD risk,
2024 ESC GUideIines fOl" the management Of provided such treatment is well tolerated.?’>7¢®
elevated blood pressure and hypertension In adults with moderate-to-severe CKD who are

receiving BP-lowering drugs and who have eGFR
>30 mL/min/1.73 m?, it is recommended to target
systolic BP to 120-129 mmHg, if tolerated.
Individualized BP targets are recommended for those

with lower eGFR or renal transplantation.”’*””?

In hypertensive patients with CKD and eGFR >20
mL/min/1.73 m? SGLT2 inhibitors are

recommended to improve outcomes in the context
776,777

of their modest BP-lowering properties.
ACE inhibitors or ARBs are more effective at
reducing albuminuria than other BP-lowering agents
and should be considered as part of the treatment

strategy for patients with hypertension and
780-782

© ESC 2024

microalbuminuria or proteinuria.
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Baseline estimated GFR,

mL/min/1.73 m?

SGLT2nhibitors and KidneyOutcomesby Glomerular

Filtration Rate and AlbuminuriaA MetaAnalysis

No. of participants/total No. (%)

SGLT2
inhibitor

Placebo

Hazard ratio
(95% Cl)

All participants
260
45 to <60
30to <45
<30
Overall

271/23164(1.2)
164/6255 (2.6)
274/5561 (4.9)
241/1928(12.5)
950/36911 (2.6)

Trend by baseline estimated GFR: P=.16

Participants with diabetes

260

45 to <60
30to <45
<30
Overall

246/19861 (1.2)
137/4355 (3.1)
213/3586 (5.9)
139/1122 (12.4)
735/28940 (2.5)

Trend by baseline estimated GFR: P=.39
Participants without diabetes

=60

45 to <60
30to <45
<30
Overall

25/3303 (0.8)
27/1900(1.4)
61/1975(3.1)
102/788(12.9)
215/7971(2.7)

Trend by baseline estimated GFR: P=.57

GFR

Published Online: November 7, 2025
doi: SGLT2 Inhibitors and Kidney Outcomes by Glomerular Filtration Rate and Albuminuria A Meta-Analysis

JAMA

369/19951 (1.8)
273/5902 (4.6)
389/5323(7.3)
333/1966 (16.9)
1364/33146 (4.1)

335/16665 (2.0)
226/4004 (5.6)
306/3368 (9.1)
199/1105 (18.0)
1066/25 165 (4.2)

34/3286 (1.0)
47/1898 (2.5)
83/1955(4.2)
134/837 (16.0)
298/7981 (3.7)

0.61(0.52-0.71)
0.57 (0.47-0.70)
0.64 (0.54-0.75)
0.71(0.60-0.83)
0.62 (0.57-0.68)

0.59(0.50-0.70)
0.57(0.46-0.71)
0.62 (0.52-0.74)
0.66 (0.53-0.82)
0.60(0.55-0.66)

0.75(0.45-1.28)
0.59 (0.37-0.96)
0.71(0.51-0.99)
0.78 (0.60-1.01)
0.70(0.59-0.84)

0.2

Favors : Favors
SGLT2 inhibitor ° placebo

-
—a—

HlH
i
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.
P
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<@
|
—_—
e
e
-

|rrr||i

05 0.7 1

Hazard ratio (95% ClI)

No. of participants/total No. (%)

5GLT2 Hazard ratio Favors : Favors

Baseline UACR, mg/g inhibitor Placebo (95% Cl) SGLT2 inhibitor © placebo
All participants :

<30 94/15973(0.6) 125/13595(0.9) 0.58 (0.44-0.76) P

30to 300 109/7583(1.4)  128/6519(2.0) 0.74 (0.57-0.96) ]

>300 637/7575(8.4) 999/7275(13.7) 0.57(0.52-0.64) Il

Overall 843/31407(2.7) 1252/27644(4.5) 0.60(0.55-0.65) @

Trend by baseline UACR: P=.49
Participants with diabetes

<30 73/13984(0.5) 108/11645(0.9) 0.52(0.38-0.70) |

30to 300 89/6365 (1.4) 103/5309 (1.9) 0.72 (0.53-0.96) A

=300 503/5849 (8.6) 786/5497 (14.3) 0.57(0.51-0.64) HlH

Overall 668/26464(2.5) 997/22696 (4.4) 0.58 (0.52-0.64) <

Trend by baseline UACR: P=.96
Participants without diabetes

<30 21/1988(1.1)  17/1950(0.9) 1.15 (0.59-2.22) : >

30to 300 20/1218 (1.6) 25/1210(2.1) 0.83 (0.45-1.53) f i

>300 134/1726(7.8)  213/1778(12.0) 0.63(0.51-0.79) |

Overall 175/4943 (3.5)  255/4948(5.2) 0.66 (0.55-0.81) -

Trend by baseline UACR: P=.07 . . - ‘

0.2 0.5 0.7 ]1 2
Hazard ratio (95% Cl)

ALBUMINURIA



Effectsof SodiumGlucoseCotransporter2 Inhibitors by
DiabetesStatus and Level of Alouminuriag MetaAnalysis
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Diabetes No diabetes

E Relative effects

JAMA

Estimated GFR, mean (SE) Pfor Estimated GFR, mean (SE) Pfor
slope, mL/min/1.73 m? per y SGLT2 heterogeneity slope, mL/min/1.73 m? per y SGLT2 heterogeneity
SGLT2 Relative difference, inhibitor | Placebo by albuminuria SGLT2 Relative difference, inhibitor | Placebo by albuminuria
inhibitor Placebo % (95% CI) better | better  status? inhibitor Placebo % (95% Cl) better | better  status?
Chronic slopeP
P=.002 for heterogeneity by diabetes status
Urine albumin to creatinine ratio, mg/g
<200 -0.91(0.03) -1.95(0.03) -54(-57 to -50) F -0.78 (0.11) -1.62(0.11) -52 (-71to-32) —-—i—
2200 -1.89(0.06) -4.39(0.06) -57(-61to-53) := 21 -2.14(0.10) -3.50(0.10) -39 (-47 to -31) 1:F .23
Overall -1.00(0.03) -2.36(0.03) -58 (-61to -54) $ -1.50(0.08) -2.64 (0.08) -43 (-52 to -35) <
Total slopec©
P=.001 for heterogeneity by diabetes status
Urine albumin to creatinine ratio, mg/g .
<200 -1.33(0.02) -2.00(0.02) -33(-36to -30) = -1.40(0.11) -1.68(0.11) -17(-34to 1) :+
2200 -2.81(0.05) -4.54 (0.06) -38 (-41to -35) H: .05 -3.00(0.10) -3.71(0.10) -19(-27to -12) -Ii- .78
Overall -1.59(0.02) -2.37(0.02) -33(-35to-31) 4 -2.23(0.08) -2.76 (0.08) -19(-27 to -12) ‘
—1|00 —5;0 0 5'0 —150 —E;O 0 SIO
Relative difference, Relative difference,
% (95% ClI) % (95% Cl)
Absolute effects
0 Diabetes 0 No diabetes
A A Chronic slopeb
5> - &> 4l [ SGLT2 inhibitor
v @ v o
END. £ & [ ] Placebo
E_Ex 24 EE -2+ Total slope¢
£5 il [[] SGLT2 inhibitor
[G] = -3 o = -3
3£ TE [ Placebo
® < w y ==
£E 4 EE 4
anJ Lﬂ
-5 -5
Absolute difference in chronic Absolute difference in chronic Absolute difference in chronic Absolute difference in chronic
slope=1.05(95%Cl,0.97 to 1.12) slope=2.50(95% Cl, 2.33 t0 2.67) slope=1.36 (95%Cl, 1.07 to 1.64) slope=0.84 (95%Cl, 0.52 to 1.15)
Absolute difference in total Absolute difference in total Absolute difference in total Absolute difference in total
slope=0.67 (95% Cl, 0.61 to 0.73) slope=1.72 (95% Cl, 1.57 to 1.88) slope=0.71(95% Cl, 0.44 to 0.98) slope=0.28 (95% Cl, -0.02 to 0.57)

Urine albumin to creatinine
ratio <200 mg/g

Urine albumin to creatinine
ratio 2200 mg/g

Urine albumin to creatinine
ratio <200 mg/g

Urine albumin to creatinine
ratio 2200 mg/g

PublishedOnline: November7,2025
doi: 10.1001/jama.2025.20835

Estimated GFR slo
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707 Placebo/standard of care
Dapaglifiozin-treated patient
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Figure 2. Extrapolation of data from the placebo-controlled DAPA-CKD clinical trial suggests that initiation of SGLT2 inhibitors at a
higher eGFR could delay kidney failure by a longer time than initiation at a lower eGFR." Initial eGFR decline over the first 2 weeks
was estimated using eGFR slope data from the acute phase of the DAPA-CKOD trial. Projections are based on the eGFR from week 2
to end of treatment (DAPA-CKD chronic phase) and assume linear progression of eGFR decline. Example patient with initial eGFR of
60 mL/min/1.73 m? used eGFR slope data from the DAPA-CKD trial subgroup with eGFR = 45 mL/min/1.73 m?; eGFR at the start
of the chronic phase: dapagliflozin 10 mg, 56.3 mL/min/1.73 m2; placebo, 59.0 mL/min/1.73 m2. Example patient with initial eGFR of
30 mL/min/1.73 m? used eGFR slope data from the DAPA-CKD trial subgroup with eGFR < 45 mL/min/1.73 m?, eGFR at the start
of the chronic phase: dapagliflozin 10 mg, 27.4 mL/min/1.73 m?; placebo, 29.6 mL/min/1.73 m2. Abbreviations: CKD, chronic kidney
disease; eGFR, estimated glomerular filtration rate; SGLT2, sodium—glucose co-transporter-2.
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Figure 3: Effect of allocation to empagliflozin on chronic slopes, by other subgroups
eGFR=estimated glomerular filtration rate. uACR=urinary albumin-to-creatinine ratio.
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Decline in GFR as an endpoint in heart failure clinical trials

Cardiovascular-kidney-metabolic Factors to consider while selecting
syndrome the optimal endpoint of GFR decline

@ Control
@ Treatment A
@® Treatment B

GFR

Y o
* CKD and heart failure often coexist in the same Acute Chronic
individual, with growing evidence for common
therapeutic approaches for both diseases

-
Total

Follow-up time

Heterogeneity of the heart failure population

» The ability to evaluate the efficacy of treatments
for heart failure and CKD progression within the
same trial would provide significant benefits to
patients, clinicians, and regulatory agencies

Acute effects on GFR Rate of competing events

Severity of CKD Changes in body composition

* Endpoints based on slowing GFR decline have
advanced the design of trials for CKD
progression. Applying similar endpoints in heart
failure trials could yield comparable progress

909

Chronic kidney disease and cardiovascular disease are tightly interconnected, with common mechanisms that underlie the development and progression of both diseases, recently
articulated into the framework of the cardiovascular-kidney-metabolic syndrome.

CKD, chronic kidney disease; GFR, glomerular filtration rate

Inker LA, et al. European Heart Journal.
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Una azione su piu target con un fine comune:; protezione cardiovascolare

GLP1R agonists
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@ E SC ~ European Heart journal (2024) 00, 1-3 EDITORIAL
European SOCIEty. utps:/doi org/10-1093/eurheartjchac7 44 Digbetes and metabolic disorders
of Cardiology

Pump, pipes, filter, sugar, weight, and more:
the pluripotent prowess of semaglutide

Kid ney
protection

GLP1RA, glucagoiike peptidel receptor agonist; HbA1C, glycated haemogloBifmrEFheart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; MACE, reajercaddiovascular events; T2D, type 2 diabetes.
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Semaglutideshows cardiereno-metabolic
benefits

The HNEW ENGLAND JOURNAL of MEDICENE
The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

“ ORIGINAL ARTICLE ”

Semaglgtide and Ca{diovasc?lar Outcomes Effects of Semaglutide on Chronic Kidney
in Obesity without Diabetes Disease in Patients with Type 2 Diabetes
A, Michael Linco

ff, M.D., Kirstine Brown-Frandsen, M.D., Helen M. Colhoun, M.D. s E L E CT Vlado Perkovic, M.B., B.S., Ph.D., Katherine R. Tuttle, M.D.,
John Deanfield, M.D., Scott S, Emerson, M.D., Ph.D., Sille Esbjerg, M.Sc, Peter Rossing, M.D., D.M.5c., Kenneth W. Mahaffey, M.D.,
Saren Hardt-Lindberg, M.D., Ph.D., G. Kees Hovingh, M.D, Ph.D., Johannes F.E. Mann, M.D., George Bakris, M.D., Florian M.M. Baeres, M.D.,
Steven E. Kahm, M.E., Ch.B., Robert F. Kushner, M.D., lidiko Lin; M.D., M.P.H. Thomas Idern, M.D., Ph.D., Heidrun Bosch-Traberg, M.D.,
Tugce K. Oral, M.D., Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D. Nanna Leonora Lausvig, M.Sc., and Richard Pratley, M.D.,
Christoffer W. Tornoe, Ph.D., ar - 1" for the FLOW Trial Committees and Investigators™
for the SELECT Trial Investigators®
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& FLOW
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