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Conflitti di interesse

» Nessuno impattante la presente relazione



Phlorizin
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Na"-Glucose Cotransporter Inhibitors as Antidiabetics. I.
Synthesis and Pharmacological Properties of 4'-Dehydroxyphlorizin
Derivatives Based on a New Concept

Kenji TsunHara,* Mitsuya HonGu, Kunio Sarto, Masanori INamasu, Kenji ARAKAWA,
Akira OKu,
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Based on our new
antidiabetics, 4’-dehydroxy

SGLT-inhibitory effect a
though only 1a resulted
Compounds 1a,e, a

. The aglycons 2a,e

the (GLUT-1) in human
erythrocytes, while phl inl Y el on GLUT-1. und la caused no apparent renal
damage in rats when ad ered to be a promising
candidate as a lead com, acological evaluation.

in 1835, C. Petersen, a French
chemist, isolated philorizin 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)
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Braunwald’s Corner

SGLT2 inhibitors: the statins of the 21°° century

1,2,

Eugene Braunwald ®
TIMI Study Group, Division of Cardiovascular Medicine, Brigham and Women's Hospital, Hale Building for Transformative Medicine, Suite 7022, 60 Fenwood Road, Boston, MA

02115, USA; and 2De|:>ar'tr'ﬁen’c of Medicine, Harvard Medical School, Boston, MA, USA

A relatively small number of drugs have been responsible for major advances in medical practice. The discovery, develop-
ment, and elucidation of the mechanisms of action of aspirin, penicillin, and statins are remarkable success stories, each with
some surprises and each crowned by a Nobel Prize. The sodium glucose co-transporter inhibitors have been proven effective
in the treatment of type 2 diabetes mellitus, various forms of heart failure, and kidney failure and represent the, or one of the,
major pharmacological advances in cardiovascular medicine in the 21st century.

The sodium glucose co-transporter represents the (or one of the)
major pharmacological advances in cardiovacular medicine in
the 21th century
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Great Debate: SGLT2 inhibitors should be
first-line treatment in heart failure with
reduced ejection fraction

Milton Packer ® "%, John G.F. Cleland ® 3%, and Johann Bauersachs ® **

1Baylor Heart and Vascular Institute, Dallas, TX, USA; 2Imperial College, London, UK; 3British Heart Foundation Centre of Research Excellence, School of Cardiovascular and Metabolic
Health, University of Glasgow, Glasgow, UK; and *Department of Cardiology and Angiology, Hannover Medical School, Carl-Neuberg-Str. 1, 30625 Hannover, Germany

Online publish-ahead-of-print 28 May 2024

John G.F. Cleland: | 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.
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Pharmacological treatments indicated in patients with (NYHA class 11-1V) heart failure with reduced ejection fraction
(LVEF <40%)

Recommendations Class® Level®

hospitalization and deat - -
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.'?"'2?

An ACE-| is recommended for patients with HFrEF to reduce the risk of HF
h.‘ 10—113

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death.'%®1%°

Sacubitril/valsartan is recommended as a replacement for an ACE-| in patients with HFrEF to reduce the risk of HF
h.'ll:ls

hospitalization and deat

ACE-l = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; MRA = miner-
alocorticoid receptor antagonist; NTHA = New York Heart Association.

*Class of recommendation.

®Level of evidence.

Recommendation Table 1 — Recommendation for the Recommendation Table 2 — Recommendation for the
treatment of patients with symptomatic heart failure treatment of patients with symptomatic heart failure
with mildly reduced ejection fraction with preserved ejection fraction

An SGLT2 inhibitor (dapagliflozin or empagliflozin) is

An SGLT2 inhibitor (dapagliflozin or empagliflozin) is
recommended in patients with HFpEF to reduce the
risk of HF hospitalization or CV death.© *®

recommended in patients with HFmrEF to reduce
the risk of HF hospitalization or CV death.® %8

CV, cardiovascular; HF, heart failure; HFpEF, heart failure with preserved ejection fraction;

fraction; SGLT2, sodium—glucose co-transporter 2. SGLT2, sodium—glucose co-transporter 2.

*Class of recommendation. *Class of recommendation.

bl evel of evidence. ®Level of evidence.

“This recommendation is based on the reduction of the primary composite endpoint used “This recommendation is based on the reduction of the primary composite endpoint used
in the EMPEROR-Preserved and DELIVER trials and in a meta-analysis. However, it should in the EMPEROR-Preserved and DELIVER trials and in a meta-analysis. However, it should
be noted that there was a significant reduction only in HF hospitalizations and no reduction be noted that there was a significant reduction only in HF hospitalizations and no reduction
in CV death. in CV death.

@ McDonagh T, Metra M et al E
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Figure 2 Tailoring of medical therapy according to clinical profiles. According to some patient characteristics — blood pressure (BP), heart rate
(HR), presence of atrial fibrillation (AF), chronic kidney disease (CKD) or hypertension, some drugs may have to be reduced, discontinued, or
added. Black—drugs that should be given to patients; red—drugs that should be reduced or discontinued; blue—drugs that should be added.
*In patients with predominant chronic coronary syndrome, BP threshold is 120/80 mmHg. ACEi, angiotensin-converting enzyme inhibitor;

ARB, angiotensin receptor blocker; ARNI, angiotensin receptor—neprilysin inhibitor; MRA, mineralocorticoid receptor antagonist; SGLT2i,
sodium—glucose co-transporter 2 inhibitor.
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Patient profiling in HFpEF and
consequent therapeutic considerations
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Figure 2 Patient profiling in heart failure with preserved ejection fraction (HFpEF) and its possible therapeutic consequences. ACEi,
angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor—neprilysin inhibitor; Ca, calcium;
CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; GLP1-RA, glucagon-line peptide-1 receptor agonist; LABA,
long-acting p-agonist; LAMA, long-acting muscarinic receptor antagonist; MRA, mineralocorticoid receptor antagonist; PVI, pulmonary vein
isolation.
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Newer GDMTs are underutilized in patients with HF

B HFrEF, diabetes
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ACEi, Ong|otensm converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; GDMT, guideline-directed medical Theropy
. heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MRA, mineralocorticoid

orter-2. Figure redrawn from data in Table 1 of Ccnomco@CC Heart Fail. 2022;10:989.
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What are the main barriers for implementation of
GDMT in HF?

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

Poor patient C Clinical inertia Lack of patient
follow-up and lack of urgency awareness of HF

@. ) @.
O O O

Fragmented :) Lack of practical Poor adherence
care guidance to medications

@) @
S, ‘) O O

Outdated or absent Lack of education :) Patient profile
protocols/pathways on GDMT P

GDMT, guideline-directed medical therapy; HF, heart failure.




SGLT2 inhibitors should be first line treatment
IN heart failure with reduced ejection fraction

DAPA-HF and EMPEROR-Reduced demonstrate
early and sustained reduction of CV death/HF EEE
hospitalizations

SGLT?2i are among the four foundational drugs
for HFrEF and can add to the efficacy of the
other three

When all foundational drugs are started
within one week, the ordering does not matter

SGLT2i do not require dose adjustment or
uptitration; the starting dose of these drugs
is the target dose

Modeling analyses suggest greatest benefit
when SGLT?2i are initiated first

SGLT2i can facilitate the safety and tolerability
of other foundational drugs for HF

Packer M, Cleland J et al EHJ 2024
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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 |, Level of
Evidence A

» SGLT2 inhibitors should be first line tfreatment in heart
failure, and initiated as soon as possible
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