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Conflitti di interesse

 Nessuno impattante la presente relazione



in 1835, C. Petersen, a French 

chemist, isolated phlorizin from 

the root bark of the apple tree,

In 1886, von Mering, a German 

professor of medicine, 

discovered the glucosuric and 

consequent plasma glucose 

lowering effects of phlorizin

In 1996, investigators at Kyoto 

University and Tanuba Seiygyu Co. 

in Japan developed phlorizin 

analogs, the first chemically 

engineered sodium glucose co-

transporter inhibitors (SGLT2is)



The sodium glucose co-transporter represents the (or one of the)

 major pharmacological advances in cardiovacular medicine in 

the 21th century



John G.F. Cleland: I have been asked to argue against the use of 

sodium–glucose cotransporter 2 (SGLT2) inhibitors as first-line 

therapy for heart failure with reduced ejection fraction (HFrEF). The 

idea for this debate was not mine.



McDonagh T, Metra M et al EHJ 2021 & 2023



Rosano GMC et al EJHF 2021 
      
 



Anker S et al EJHF 2023
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Beta blocker ACEi or ARB MRA ARNI SGLT2i

HFrEF, diabetes 

HFrEF, no diabetes

HFpEF, diabetes

HFpEF, no diabetes 

p<0.01 p<0.0001 p<0.0001

p<0.0001 p<0.0001

Newer GDMTs are underutilized in patients with HF

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor–neprilysin inhibitor; GDMT, guideline-directed medical therapy; 
HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MRA, mineralocorticoid receptor antagonist; SGLT2, 
sodium-glucose co-transporter-2. Figure redrawn from data in Table 1 of Canonico ME et al. JACC Heart Fail. 2022;10:989. 
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GDMT, guideline-directed medical therapy; HF, heart failure.

Outdated or absent 

protocols/pathways

What are the main barriers for implementation of

GDMT in HF?

Barriers can be system-, physician- or patient-related factors

Poor patient

follow-up

Fragmented

care

Clinical inertia

and lack of urgency

Lack of practical 

guidance

Lack of education

on GDMT

Lack of patient 

awareness of HF

Poor adherence

to medications

Patient profile



SGLT2 inhibitors should be first line treatment 

in heart failure with reduced ejection fraction

Packer M , Cleland J et al EHJ 2024



Take home message

 The sodium glucose co-transporter represents the (or one 

of the) major pharmacological advances in 

cardiovacular medicine in the 21th century

 SGLT2 inhibitors are recommended for patients with HF, 

regardless EF and regardless T2DM to reduce the risk of 

HF hospitalization and CV death, class I, Level of 

Evidence A

 SGLT2 inhibitors should be first line treatment in heart 

failure, and initiated as soon as possible
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