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AGENDA
S. piede diabetico «vascolare» e continuum cardio-renale:

“La messe è tanta … ma gli operai sono pochi”;
Arteriopatia Periferica (PAD) manifestazione d’esordio ed amplificatore del
rischio cardio-renale;

SLGT2-Is e/o GLP1-RAs nella protezione cardio-renale e nella
prevenzione degli eventi avversi maggiori arti inferiori (MALE):

Risultati dei CVOTs;
Unmet needs: SGLT2-I in settings “acuti” o “sub-acuti”?
Real-world evidence



 60 M di abitanti

 3,5 M di persone diabetiche (6,5%)

 300.000 pts con sindrome da piede diabetico

 7.000 amputazioni
 3.382 sec PNE 2021
 0.07/1000/anno

Fonte: SID (Società Italiana di Diabetologia) 
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CALIBER
(CArdiovascular disease research using LInked Bespoke studies and Electronic health Records): 

electronic health data in England;

Cohort study of 1,921,260 individuals;
34,198 (1·8%) had T2D with 113,638 CV events

(median follow-up 5.5 yrs) 

*Heart failure post MI was not included in this definition of HF
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				First CV event		Series 2		Series 3

		PAD		16.20%		2.4		2

		HF*		14.10%		4.4		2

		NFMI		11.50%		1.8		3

		CVA		10.30%		2.8		5

		CV death		4.20%







 18,843 pts (27.6%) with 
established CeVD

 40,258 pts (59.9%) with 
established CAD

 8,273 pts (13.5%)  with 
established PAD

Aboyans V et al. Eur Heart J 2018; Steg PG et al. JAMA 2007; Montalescot G et al. Eur Heart J 2013; 
Anand SS et al. Lancet 2018; Bhatt DL et al. JAMA 2006; Connolly SJ et al. Lancet 2018; 

Atherothrombosis Is a Polyvascular Disease:
substantial overlap between PAD, CAD and CeVD

40% of patients with CeVD had 
concomitant disease in other 
vascular beds

REACH (Reduction of Atherothrombosis for Continued Health) 
68,236 pts from 44 countries (40% with Diabetes)



Steg PG et al. JAMA 2007 



Spectrums of ischemic risk in PAD:
T2D underlies a «malignant» athero-thrombo-embolic phenotype

Hess CN & Bonaca M Circ Cardiovasc Interv. 2020

PAD is associated with significant morbidity and mortality 

from both cardiovascular and limb-related events



Birkeland K, et al. Diabetes Obes Metab. 2020; Alcic RZ, et al. Clin J Am Soc Nephrol. 2017; 
Rangaswami J, et al. Circulation. 2019; Ponikowski P, et al. Eur J Heart Fail. 2016; Webster AC, et al. Lancet 2017;

La Sindrome Cardiorenale: 
complicanza frequente e potenzialmente fatale del T2D



Cardiorenal Syndrome and PAD:
the most frequent CVD manifestations in T2D

Birkeland K et al. Diab Obes Metab 2020



The cardio-renal metabolic continuum in T2D:
PAD as an «amplifier» of the CV risk at any stage

Giorgino F et al. Cardiovasc Diabetol 2020 

CV Event Threshold

PAD decreases time to CV event

+PAD

C

PAD

Excess 
Cardio-Renal 
Risk (with PAD)



Eventi avversi maggiori agli arti inferiori (MALE)?

Efficacia (outcomes cardio-renali) in PAD vs no-PAD ?

SGLT2-I e GLP1-RAs



Knop FK 2022

A timeline of published diabetes CVOTs
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Sattar N. et al Lancet Diab Endocrinol 2021 Mc Guire D. et al JAMA Cardiol 2020

MACE and Cardio-Renal Outcomes with GLP1-RAs and SGLT2-I: 
metanalyses of CVOTs
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Prevalence of Use of Glucose-Lowering Drugs

?



 A global, prospective, observational study of pts with diabetes enrolled at initiation of
second-line glucose-lowering therapy and followed for 3 y to examine factors associated
with use of SGLT2i or GLP-1 RA;

 Among 14,576 patients from 37 countries:
 10.8% were started on an SGLT2i or GLP-1RA at enrolment;
 over 3 yrs follow-up increasing to 16.1%



Hinchliffe RJ et al Diabetes Metab Res Rev 2020





NNH peripheral amputation: 330/year

NNT  MACE 200/year



 Post-hoc analysis of individual patient data from the CANVAS (n=10,142) and CREDENCE
trial (n=4,401);

 Of 14,543 participants, 3,159 (21.7%) had PAD at baseline;

 Main outcomes: proportional and absolute benefits of canagliflozin in T2D pts with and without
PAD:

 MACE and Kidney outcomes;
 Extended Major Adverse Limb Events (MALE)
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1.18 (0.96-1.44) 1.09 (0.82-1.46) 1.22 (0.91-1.64)

Extended MALE*: reported adverse events because of PAD, peripheral artery occlusion, peripheral artery stenosis, peripheral 
ischaemia, peripheral vascular disorder, peripheral artery thrombosis, peripheral pulse decreased, peripheral restenosis and
peripheral embolism or thrombosis.



Barraclough JY et al. Diabetes Obesity Metab Res 2022

With PAD PLACEBO

With PAD CANA

Without PAD PLACEBO

Without PAD CANA

With PAD: HR 0.76 (95% CI 0.62-0.92);
Without PAD: HR 0.86 (95% CI 0.76-0.98)
Pinteraction = 0.27 

Rates of MACE in the pooled CANVAS Program and 
CREDENCE trial by PAD at baseline





Time to first Lower Limb Amputation



 Of 7020 patients treated, 1461 (20.8%) had PAD at baseline (982 treated with EMPA, 479 treated 
with placebo).

Cardiovascular outcomes, all-cause mortality, and 
incident or worsening nephropathy by PAD at baseline

A sub-analysis of EMPAREG OUTCOME

Verma S et al Circulation 2018

-43%

PAD at baseline

HR 0.57 (95%CI 0.37-0.88)

NO PAD at baseline

HR 0.64 (95%CI 0.49-0.82)

-36%

NNT 29 pts over 3 y



?

SGLT2-I in (sub)acute and post-acute settings:
unmet needs?



Heart failure and peripheral artery disease:
a detrimental association

Butt JH et al Eur Heart J 2023

HF Predicts Higher Mortality in DM Patients

Bertoni AG et al. Diab. Care 2004

 The prevalence of clinically reported PAD among patients with HF in large
registries is typically around 11% to 13%;

 In prior trials, it ranged from 5% to 16% (e.g. ATMOSPHERE 5.1%,
PARAGON-HF 5.4%, PARADIGM-HF 5.9%, HF-ACTION 6.8%, and BEST
16.4%);

 In patients with HF concomitant PAD has been associated with higher risk
of poor clinical outcomes



Heart failure, peripheral artery disease, and amputation:
a patient-level meta-analysis of DAPA-HF and DELIVER

Butt JH et al Eur Heart J 2023

 Because patients with PAD were at higher absolute risk, their absolute benefit
was greater, reflected in a smaller NNT (17 in PAD vs. 24 in those without PAD)



 Nationwide retrospective cohort study (Taiwan National Health Insurance Research Database), of pts
with T2D who had undergone PAD revascularization (43,568 pts) and received first prescriptions
for SGLT2i (2,455 pts) and DPP4i (8,695 pts), respectively;

 1:1 propensity score matching (PSM) (1,598 SGLT2i matched with 1,598 DPP4i) to balance covariates
between the two study groups;

 Aim: to compare cardiovascular, limb and renal outcomes after PAD revascularization treatment



HR 0.60 (95%CI 0.40-0.90) 
p 0.0126

HR 0.40 (95%CI 0.27-0.59) 
p <0.0001



Risk of repeated revascularization for SGLT2i vs DPP4i:
subgroup analysis of patients with concomitant CKD

In real-world setting, SGLT2i are “safe” glycemic control 
agents for pts with T2D and concomitant PAD, 

even after revascularization, 
and are associated with lower risk of cardio-renal outcomes 

when compared with DPP4i



 377 patients with T2DM and AMI undergoing percutaneous coronary intervention (PCI);
 200 pts“never SGT2i users” and 177 pts were “current SGLT2i users” before PCI; 
 The primary outcome was MACE (cardiac death, re-infarction, and heart failure related to ISR); 
 In pts without ISR, minimal lumen area and minimal lumen diameter were assessed by coronary CT-

angiography at 1-year follow-up



22.1%

10.2%

* P<0.001

1 year HbA1c and Intra-Stent Restenosis (ISR) rate during 1-year follow-up
Minimum Lumen Diameter (MLD) and Minimal Luminal Area (MLA) of treated 

coronary by coronary CT angiography at 1-year follow-up in pts without intra-stent 
restenosis-related events (Improved Stent Patency)

*P < 0.05*P < 0.05

Time-dependent MACE risk analysis (adj. for admission, age, hypertension, smoking, 
BMI, HDL, LDL-C, triglycerides, antithrombotic, lipid-lowering and glucose-lowering 

therapies) in pts with good glycemic control (1-year HbA1c mean < 7%)

HR 0.303 (95%CI 0.164-0.562); p<0.0001

-70%
 Treatment with SGLT2i is associated with a reduced risk of CV events

related to In-Stent Restenosis after AMI in pts with T2D;

 These protective effects extend beyond glycemic control, suggesting either
a direct anti-atherosclerotic effect of SGLT2-I or their potential use in a
larger range of patients (acute settings ?)



Effetto Ateroprotettivo Diretto degli SGLT2-I

Liu Z et al. Theranostics 2021

Empagliflozin è in grado di 
stabilizzare le placche e 
ridurre il processo di 
aterosclerosi in modelli di 
animali “non diabetici” (topi
Apo E-/-)

Liu Y Lipids in Health and Disease 2021



*HF Events: HF hospitalizations; urgent HF visits 
and unplanned outpatients HF visits

EMPULSE
EMPagliflozin compared with placebo, initiated in patients hospitalized for acUte heart faiLure who have been StabilisEd

Nature Medicine 28,568-574 (2022)

-35%

Acute Settings



EMPACT-MI DAPA-MI



?

GLP1-RAs in PAD:
a poorly explored issue in CVOTs



 LEADER and SUSTAIN 6 trials investigated sc liraglutide (≤1.8 mg/day) and semaglutide (0.5 or 1.0
mg/week), respectively, vs placebo in pts with T2D and high CV risk (median FU: 3.8 and 2.1 y, respectively);

 The primary outcome was a composite of CV death, non-fatal myocardial infarction or non-fatal stroke
(MACE) according to the presence of PAD at baseline;

 Overall, 1184/9340 (12.7%) patients in LEADER and 460/3297 (14.0%) in SUSTAIN 6 had PAD at
baseline.



HR (95%CI) LIRA vs PL ARR (% point) NNT P interaction

PAD 
(N.=1184)

0.77 (0.58-1.01)
P=0.06

4.1 24

0.34
No PAD 

(N.=8156)
0.89 (0.79-1.00)

P=0.05
1.4 70



 I dati dai CVOTs dimostrano come in pts con PAD (sia in fase 
cronica che dopo rivascolarizzazione) gli SGLT2-I come «classe» 
siano sicuri sul rischio amputativo e/o di MALE anche in setting 
«acuti», mantenendo l’efficacia nella protezione cardio-renale;

 I GLP1-RAs (dati limitati) riducono il rischio di amputazioni 
mantenendo il beneficio sulla riduzione del MACEs;

 Real World Evidence?  

Recap 



Observational cohort study of “first-time users” of GLP-1RAs, SGLT2-I or other 
AHAs conducted from 2010 to 2018;

(Lombardy cohort 60,798 pts; Apulia cohort 31,636 pts)  



Hazard ratios for death and clinical events in matched 
populations according to treatment status in Lombardy

GLP1-RAs



Hazard ratios for death and clinical events in matched 
populations according to treatment status in Apulia

SGLT2-I



MACE

MALE

GLP1-RA

SGLT2i

?



GLP1-RAs or SGLT2-I ?



GLP1RA use may be more favorable than 

SGLT2i in pts with peripheral neuropathy

(high risk of adverse limb events) 





GLP1-RAs e/o SGLTs-I nella Sindrome da Piede Diabetico:
come orientarsi ?

GLP1-RAs SGLT2-I SGLT2-i+GLP1-RAs
PAD «masked»

Neur. periferica

HF

CKD

CAD

Ater Car/Stroke

Lesione/Ulcera

PAD SGLT2-i

HbA1c non a target

Rivascolarizzazione

Cond. igieniche precarie





…… ma il «mio» mare
      è sempre più blu
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