Impatto degli inibitori

of nei pazienti
con
"
\6‘06\0\09

: (\’éd\‘o\\@“\\
MILANO | \ R
26 giugno 2018 | | 60(6%{&@ SI Splega
HOTEL MICHELANGELO MIL d\)\o?%Mzmne di mortalita

gass%C|ata agli inibitori di SGLT2?

Antonio C. Bossi
UOC Malattie Endocrine
Centro Regionale per il Diabete
ASST Bergamo Ovest - Treviglio




Impatto degli inibitori

ol nei pazienti
con
\o\og\a‘
\6\06
N
MILANO 22 @8
26 giugno 2018 Cor@,ed.ﬁ m‘t?ebbe spiegare
HoreLIecEELMO e d\)\o?%Mzmne di mortalita

gass%C|ata agli inibitori di SGLT2?

Antonio C. Bossi
UOC Malattie Endocrine
Centro Regionale per il Diabete
ASST Bergamo Ovest - Treviglio




DISCLOSURES

Hereby, | declare that, during the latest three years,

| received research grants, contributions and fees \O\OCS‘
by the following pharmaceutical companies: ‘ 6\0‘96

. . [\ NP\
- Lilly Italia Spa &\3(\6‘ c&\,@\\0'
- Novo Nordisk Italia SpA d\e(a‘\‘ A 2
- Johnson & Johnson SpA 0\\@50 ag‘,\c\\\
- Boehringer Ingelheim SpA U@ " et

o2t %G(\
- Artsana SpA o) Ge o o
-Takeda SpA oG '6(39 & o
-Bayer SA <ON O(@@
-Sanofi SpAa Sa ‘é\oﬁe
X

-Astrcz e{@&cg\éﬁ

Thanks to SID, which provided strong impulse to my clinical,
cultural, and scientific knowledge, | am actually here as a speaker.

SID

Socieln Italiona di Diobetologin




Impatto degli inibitori *
ol nei pazienti

con

Come si potrebbe spieg\%(p'
3 ° ° ° Y O .
la riduzione di morta kt@%"ssomata
agli inibitogh 8 SGL¥F2?

W AW
MILANO .. A 'e(a\\?\a@s\d
: il @) .
26 giugno 2018 \\66069;\6\3& ENDA
HOTEL MICHELANGELO MIL2 \60‘ e(e
Eysion
uzione
S

SGLT2-i: un approccio insulino-indipendente
SGLT2-i: ripristino metabolico diurno
SGLT2-i: protezione cardio-vascolare
SGLT2-i: protezione microvascolare

SGLT2-i: molteplici aspetti renali

SGLT2-i: ematocrito

Conclusioni




Impatto degli inibitori
ol nei pazienti

. . AW
MILANO | WG
! dl , \ o
26 giugno2018 | \\6602.5‘,\6\3& ENDA
2

HOTEL MICHELANGELO MILA X . (G
ed\) d\\‘e

eci@tﬁb uzione



Sunder Mudaliar,*? David Polidori,?

Sodium-Glucose Cotransporter o
Inhibitors: Effects on Renal and

Intestinal Glucose Transport

From Bench to Bedside

NG
Dapaglifiozin Empaghfloé\tO\Og

o PPP 0
Aol &‘l@ﬁg@/\q

d\e\ﬁ‘ y a\\g@ghﬂozm
60 é\d\ o~ 0 ' ()_F

'a\\‘a 2 HO ] ™ O
\¢ \\G‘ OH
Phlorizin shown to Aﬂtnn&g@%ﬁpuﬁb \
completely block renal progRsd First SGLT2 inhibitors
glucose absurptm or approved for treatment
in huma &%ssormmn SGLT2 cloned of type 2 diabetes
\G 5\ 6 1960 1992 2012-2014
| \A\O ‘I‘ | | | |
I &’\V o\ | I I I I I
1836 6’5 P\ \O(\ 1938 1987 1995
Phlorizin isolated from @\a \16( Renal glucose kinetics SGLT1 cloned First report of
bark of apple T@@ e\a characterized, clearly treatment
; .9( demonstrating Phlorizin treatment  potential of a
. \\& maximal reabsorptive shown to reverse selective
06\ capacity and threshold glucotoxicity in SGLT2
?D for glucose excretion diabetic rodents inhibitor

J
HDJ" uy
o f§
‘x. QAK?J/D 0
HO* 7" ™o
OH

T-1095

Diabetes Care 2015,38:2344-2353 | DOI: 10.2337/dc15-0642



® SGLT inhibitors in management of diabetes o &
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The Ominous Octet Pathways
(and Agents That Target Them)
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Filtered glucose load
> 180 g/day
V

Urinary glucose excretion
] via SGLT2 inhibition?

Proximal
Tubule

SGLT2 inhibitors
reduce glucose
re-absorption
in the proximal
tubule, leading to
urinary glucose
excretion® and
osmotic diuresis

J

SGLT, sodium glucose cotransporter.
*Loss of ~ 80 g of glucose per day = 240 cal/day.
1. Bakris GL, et al. Kidney Int. 2009;75;1272-1277.



Effects of sodium-glucose cotransporter-2 inhibitors
on cardiovascular disease, death and safety outcomes
in type 2 diabetes — a systematic review
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Effects of sodium-glucose cotransporter-2 inhibitors
on cardiovascular disease, death and safety outcomes
in type 2 diabetes — a systematic review
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MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by
restoration of normal diurnal metabolism?

Impact of SGLT2 inhibitor-enhanced fasting on hepatic mgga‘ﬁgllsm.
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Esterline RL et Al. European Journal of Endocrinology
2018, 178, R113—-R125



MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by
restoration of nhormal diurnal metabollsm"
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Adapted with permission from: Maiese K. Molecules to Medicine with mTOR, 1st Edition.
Translating Critical Pathways into Novel Therapeutic Strategies. Academic Press Feb 2016.



MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by

restoration of normal diurnal metabolism?
The impact of ‘insulin’ and SGLT2 inhibitor treatmeg&xog‘a‘
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MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by
restoration of normal diurnal metabolism?
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Do sodium-glucose co-transporter-2 inhibitors prevent heart
failure with a preserved ejection fraction by counterbalancing
the effects of leptin? A novel hypothesis
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Do sodium-glucose co-transporter-2 inhibitors prevent heart
failure with a preserved ejection fraction by counterbalancing
the effects of leptin? A novel hypothesis
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Review

A new class of drugs for heart failure: SGLT2 inhibitors reduce &0\0@ Crosenark
sympathetic overactivity

Clinical trials currently investigating the cardiovascular effec{:\g@f%@ﬁi inhibitors.

SGLT2 inhibitor ~ Abbreviated Full study title \aDla lg@m Trial identification
study title \\a 5 d\\ number

Dapagliflozin DEFINE-HF Dapagliflozin Effect on Symptoms and B]Dmarg e\t{@Rﬁents All T2DM NCT02653482
With Heart Failure 0(\

Dapagliflozin PRESERVED HF Dapagliflozin inType 2 Diabetes 1@& {habe cgeaﬁ&ﬁesewed Ejection  T2DM or prediabetes NCT03030235
Fraction Heart Failure O

Dapagliflozin DAPA-HF Study to Evaluate e@ffec? DZ]]‘I on Incidence of Worsening ~ Nondiabetic and T2DM  NCT03036124
Heart f@#ﬂ V}\ dw rDeath in Patients with CHF (TIDM excluded)

Empagliflozin EMPEROR-Preserved 111& Zin [@tﬁbﬁ] rial in Patients With Chronic Heart Failure Nondiabetic, TIDM, and  NCT03057951
Q@iith Ejection Fraction T2DM eligible

Empagliflozin EMPEROR-Re %hﬂozm Outcome Trial in Patients With Chronic Heart Failure Nondiabetic, TIDM, and ~ NCT03057977

(eQ G(G\ ith Reduced Ejection Fraction T2DM eligible

Empagliflozin \'\Q CE~TOG Empagliflozin Impact on Hemodynamics in Patients With Diabetesand ~ All T2DM NCT03030222
Heart Failure

Dap@T@z?n RE ORM Study and Effectiveness of SGLT-2 Inhibitors in Patients with Heart All T2DM NCT02397421
Failure and Diabetes

Empagliflozin EMPA Empagliflozin in Heart Failure: Diuretic and Cardio-Renal Effects All T2DM NCT03027960

SGLT2, sodium glucose cotransporter 2; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.

Motoaki Sano
Journal of Cardiology 71 (2018) 471-476
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doi: 10.2169/internalmedicine.0701-17
Intern Med Advance Publication
http://internmed.jp

Internal Medicine

The Japanese Society of Internal Medicine

The SGLT2 Inhibitor Dapagliflozin Significantly Improves
the Peripheral Microvascular Endothelial Function Oi\gg@
Patients with Uncontrolled Type 2 Diabetes \] us
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SCIENTIFIC REPg}RTS
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Clinically-relevant canagliflozin concentrations directly inhibit endothelial

pro-inflammatory chemokine/cytokine secretion by AMPK-dependent and

-independent mechanisms without affecting early IL-1PB signalling.
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The Tubuloglomerular Feed-Back

Single Nephron GFR is modulated by 6\0\6\0
sodium delivery to the macula densa L« &\302\6\\&\9,

*Glomerular Hyperperfusion; °Glomerular Hypoperfusion

Courtesy of P. Ruggenenti Gilbert R et al, Kidney Intern 2014



Tubuloglomerular Feedback (TGF)
Mechanisms in Normal Physiology
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Tubuloglomerular Feedback (TGF) Mechanisms
in Diabetes and during SGLT 2 Inhibition
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Obesity-associated increased proximal tubular
sodium reabsorption and hyperfiltration
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Weight loss in obesity-associated increased
proximal tubular sodium reabsorption and hyperfiltration
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The possible role of SGLT2 inhibition in Obesity,
additional to the effects of weight loss
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Sano M, et Al. J Clin Med Res. 2016:8(12):844-847
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How Does Empagliflozin Reduce
Cardiovascular Mortality? Insights
From a Mediation Analysis of the
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How Does Empagliflozin Reduce
Cardiovascular Mortality? Insights
From a Mediation Analysis of the
EMPA-REG OUTCOME Trial

HR for CV death with
empagliflozin vs. placebo (95% CI)
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Overview of the proposed effects of SGLT2-inhibitors on different organ systems.
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