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PRIME 10 CAUSE DI RICOVERO ORDINARIO
NEI PAZIENTI DIABETICI
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M SGLT inhibitors in management of diabetes Lancet Diabetes Endocrinol 2013; 1: 140-51
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STRUTTURA DEL COTRASPORTATORE SODIO-GLUCOSIO
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Filtered glucose
load > 180 g/day
V.

Urinary glucose excretion
] via SGLT2 inhibition?

Proximal ‘ SGLT2 inhibitors
Tubule | Qo | reduce glucose
re-absorption
in the proximal
tubule, leading to
urinary glucose
excretion* and
osmotic diuresis
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CV Protection in the EMPA-REG
OUTCOME Trial: A “Thrifty
Substrate” Hypothesis
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MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by

restoration of normal diurnal metabolism?
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MECHANISMS IN ENDOCRINOLOGY

SGLT2 inhibitors: clinical benefits by

restoration of normal diurnal metabolism?
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Esterline RL et Al. European Journal of Endocrinology, 2018, 178, R113—R125
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?
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MECHANISMS IN ENDOCRINOLOGY
SGLT2 inhibitors: clinical benefits by
restoration of normal diurnal metabolism?
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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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SGLT2 inhibition and direct effects on Diabetologia
Na+/H+ exchange in the myocardium

Verma and McMurray (2018)

Diabetologia DOI 10.1007/s00125-018-4670-7
© G. Oomen 2018




Cardiovascular protection by SGLT2 inhibitors Diabetologia

Diabetes-associated
ventricular remodelling

Left ventricle hypertrophy
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Empagliflozin Ameliorates Adverse
Left Ventricular Remodeling in

Nondiabetic Heart Failure by Enhancing
Myocardial Energetics (porcine model)

FIGURE 1 Empaglifiozin Ameliorates Anatomical LV Remodeling
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SGLT2 inhibitors may differentially regulate Diabetologia
the interstitial vs intravascular compartment *
when compared with loop diuretics

Interstitial oedema in \
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congestive heart failur;&’(
N

Congestive
heart iailure
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Volume regulation by SGLT2-i (interstitial > intravascular) may limit the aberrant
reflex neurohumoral stimulation that occurs in the setting of intravascular depletion.
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doi: 10.2169/internalmedicine.0701-17
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PERSPECTIVE Sano M, Goto S. Circulation. 2019;139:1985-1987.

Possible Mechanism of Hematocrit Elevation

by Sodium Glucose Cotransporter 2 Inhibitors
and Associated Beneficial Renal and
Cardiovascular Effects
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EMPA-REG OUTCOME: Hospitalisation for HF
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ORIGINAL ARTICLE

Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

A Hospitalization for Heart Failure
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ORIGINAL ARTICLE

Dapagliflozin and Cardiovascular Outcomes
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Different representation of the T2D patients with CV risk
among the of the SGLT2i CV outcomes studies

* The proportion of patients with and without established CV disease o@\a‘
varied across the three SGLT2 CV outcome studies N

EMPA-REG OUTCOME CANVAS : \’\6\\60
(N=7,020) (N=10,142) Oo\e \,a\\ @N =17 160)

\
@6%

~60%
0\690 of?g’clents did of patients did of patients did
not have eCVD not have eCVD not have eCVD

CV, cardiovascular; SGLT2, sodium glucose co-transporter 2;

<;\o\ﬁ_?.‘?'*“-ltzs,\ T2D, type 2 diabetes; eCVD, established CV disease. - Sistema Socio Sanitario

§ ‘% . . 1. Zinman B, et al. N Engl J Med 2015;373:2117-2128;; 2. Neal B, et al. N Regione
B i UOCMalattie Endocrine ), 712017, DOI: 10.1056/NEIM0a1611925;3. Sattar Diabetologia Long1bq rdia

G% Centro Regionale Diabete (2013) 56:686-695 4. Raz |, et al. Diabetes Obes Metab 2018.
Oy Centro Studi Aterosclerosi http://dx.doi.org/10.1111/dom.13217 ASST Bergamo Ovest




The Serendipitous Story of SGLT2 Inhibitors

in Heart Failure Verma S and McMurray JIV
New Insights From DECLARE-TIMI 58 Circulation. 2019;139:2537-2541.

CV Death/HHF

All-cause
mortality
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Effetto degli SGLT2 inibitori sullo scompenso cardiaco:

meccanismi ed evidenze cliniche
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ORIGINAL ARTICLE

The NEW ENGLAND JOUERNAL of MEDICINE

Dapagliflozin in Patients with Heart Failure o9®
. . . . ‘0
and Reduced Ejection Fraction 6\031‘«

\'\6(\6.\6\\3\\
J.J.V. McMurray, S.D. Solomon, S.E. Inzucchi, L. I(;aber.‘@@xl\. %Qg@\%rod,
F.A. Martinez, P. Ponikowski, M.S. Sabatine, I.S. Anandgo%\& ek, M. Bohm,
C.-E. Chiang, V.K. Chopra, R.A. de Boer, A.S. Dei@;,‘ﬁ?g@:@ . Drozdz, A. Dukat,
J. Ge, ).G. Howlett, T. Katova, M. Kitakaze, C. I:Gé@:\lu gh?r‘an, B. Merkely, J.C. Nicolau,
E. O’'Meara, M.C. Petrie, P.N. Vin‘gg\’l.engg]@ . Tereshchenko, S. Verma,

C. Held, D.L. DeMets, K.F. D%

c%.gwﬁ{’x@‘% und, O. Bengtsson, M. Sjéstrand,
Q

and A.-M. Langkilde, fg\@g X P&HF Trial Committees and Investigators*

N =4744 patier%tp\ﬁ%\d\i?ﬁA class Il, lll, or IV heart failure and

an ejecti%(bﬁéig&tigﬁsm% to receive either dapagliflozin (10 mg daily)

op@a@@%&éﬁ?addition to recommended therapy.

‘anéﬁ‘bwﬁlary outcome was a composite of worsening heart failure

O (hospitalization or an urgent visit resulting in intravenous therapy for
heart failure) or cardiovascular death.

QGIA - .
Q’,\O\" M6, 2IsTema »0CIO YANIAro

K % UOC Malattie Endocrine This article was published on Regione

?om,aaog&' Centro Studi Aterosclerosi DOI: 10.1056/NEJM0a1911303 ASST Bergamo Ovest




DAPA-HF
Primary Endpoint: CV Death or hHF or an Urgent HF Visit

A Primary Outcome
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DAPA-HF

Hospitalization for HF

B Hospitalization for Heart Failure
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Majority of Patients in DAPA-HF
did not have Type 2 Diabetes

History of Diabetes (n= 213@)‘5\
\\a\\ \C\\\

D: (42%:

Diabetes Pr%b ﬁ’% widfagnosed T2D: HbALc
55% /o& Isits

0
45% 1 and 2 (3%; n=154)

No Diabetes \A\ C’ <I\|o Diabetes (n=2607)
@QO 0(\@»

6(5\0(\ Prediabetes: HbA1c (25.7* to <6.5%) at
N Visits 1 and 2 (37%; n=1750)

Euglycemic: HbAlc <5.7% at Visits 1 and 2
(18%; n=857)

*ADA guidelines define prediabetes as A1C 5.7 to 6.4%?
HbAlc = glycated hemoglobin; T2D = type 2 diabetes.

1. McMurray JJV et al. Article and supplementary appendix. Eur J Heart Fail. 2019;doi: 10.1002/ejhf.1548.
Accessed August 21, 2019. 2. ADA Standards of Care. Diabetes Care. 2019; 42(Supplement 1):S1-S193.




GRAZIE N

o9
per la Vostrge©
O

e o : e
e”  Bffetto degli SGLT2 inibitori

(Gg

.

\ g sullo scompenso cardiaco:
. AN . .
P\@O“\ 9 meccanismi

L (%@@ﬁé@‘g; (,\ﬁ\eL K ed evidenze cliniche

HOT
0\,&9@\‘&‘ @ - Antonio C. Bossi

FISIOPATOLOGIA ASST Bergamo Ovest — Treviglio (Bg)
EI:} AS P E TT | (:|_ | N |(:| - Sistema Socio-Scniiqrio
fegicne,

CATANIA 4 NOVEMBRE 2019 ASST Bergamo Ovest




Healthy Myocardium Heart Failure Myocardium Myocardium on Empagliflozin Rx
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The role of blood volume in cardiac dysfunction and reduced
exercise tolerance in patients with diabetes

David Montero, Candela Diaz-Canestro, Laura Oberholzer, Carsten Lundby
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The integration of endocrine, haematological, and
vascular mechanisms underlying hypovolaemia in DM.
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