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* En la Medicina Oriental: _
v'Se utilizaba la corteza del arbol de manzc
vEn 1835 .
v Compuesto activo: Florizina

vInhibidor No Selectivo de:SGLT-2 y SGLT-1







e Rifiones normalmente filtran e Reabsorbida por una familia de

180qg de glucosa al dia
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v Reabsorbida a la circulacidn casi

en su totalidad

proteinas transmembrana llamadas
cotransportadores de

sodio-glucosa
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v" Excreta por la orina menos de 1%

de glucosa filtrada




SGLT : Reabsorben moléculas de
glucosa a través de la membrana
celular mediante el sodio como
sustrato

Por transporte activo al acoplarse
a este electrdlito y transportarlo
a favor de su gradiente
electroguimico al interior de la
célula epitelial.

Por la accidn de |la bomba Na+/K+
ATPasa que utiliza trifosfato de
adenosina (ATP) como sustrato
energetico

Luz del tibulo

| contomeaado

proximal

Glucosa

Celula

= I-‘.: -:':-_ N -
L 1 H r E |
Y Na'/K*ATPasa |

— §
Ly ="w —
- ~ - ¥ E

GLUT2 J Gilucosa

[

-




e Enlos humanaos, los inhibidores del transportador de sodio-glucosa tipo 2
inhiben sdlo 30 a 90% de |la reabsorcidn renal de la glucosa

Luz del tubulo
contorneado
proximal
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Figura 2 lLos farmacos inhibidores del transportador de sodio-
glucosa tipo 2, como |la dapagliflozina y Ia canagliflozina, disminuyen
en 30 a 50% la reabsorcion de glucosa a partir de la luz del tubulo
contorneado proximal. de esta manera se induce glucosuria y
disminuye la concentracion serica de glucosa.




Filtrado de
glucosa

Reabsorcion
de glucosa

Tubulo proximal

S2

Tubulo distal

10J98]02 ojngn |

Reabsorcion del 90% en los
segmentos S1/S2 mediante
SGLT2

Reabsorcion del 10% en el
segmento S3 mediante
SGLT1

Rev Esp Cardiol. 2016;69:1088-97




EXCRESION
URINARIA DM+iSGLT
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D

GLUCOSA 90 mg/dl
(g/dia)
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GLUCOSA( mg/dl)
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Hfectos renales de los

§ P -
inhibidores SGLT2

Retraso del deterioro Disminucion aguda,
progresivo de la moderada y reversible
funcion renal durante de la TFGe durante las
el tratamiento a largo primeras 4 semanas
plazo de tratamiento

Reduccion de la

albuminuna

Revista Uruguaya de Cardiologia Volumen 36 | n° 2 |
Agosto 2021



Insuficiencia ] :
cardiaca Con gliflozinas

Glucosa
Glucélisis

o |

Glucosuria T $ Glucagén m) fLipSlisis mmp Cetogénesis

Revista Uruguaya de Cardiologia Volumen 36 | n° 2 |
Agosto 2021




e iSGLT2

Inhib
\ Eritrocitods

Activacién Activacion ]

Cetonemia

de AMPK \ de SIRT1

I I \ Activacion
Paradigma de Ayuno de HIF-2a

Efectos de antioxidantes y RUBRIN
anti-inflamatorios autofagia

. _

Mejora la \ l
Aclaramiento de

cardiomiopat'la organelos dafiados
y la nefropatia
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Prevencién de

insuficiencia
cardiaca con
ISGLT2

Card 2020;1(1):6-14



Mechanistic Data for SGLT2 Inhibitors in Animal Models of MI

Recent results in diabetic and Recent results in nondiabeti
nondiabetic experimental experimental chronic kidney
acute Ml disease models disease models

! Cardiomyocyte NHE-1
1 Mitochondrial Ca®*
 Transient SGLT2 expression

Sodium-glucose cotransporter-2 (SGLT2) inhibitors -p | Oxidative stress
{ Fibrosis induction
{ Local inflammation

in ischemic heart v : | Tubular senescence
| Adverse remodeling Natriuresis Glucosuria { Glomerular damage
I LV mass
1 Filling conditions :
o : _ Possible 1 /
| Possible Blood pressure Tubulo-glomerular Amelioration of Glycemic ~ Weight direct kidney | /
' direct cardiac lowering feedback volume overload control* loss protection !
| protection !
| 1
v Intraglomerular *CV benefits independent v

pressure reduction of glucose control

T Erythropoietin

Cardiovascular protection Kidney protection







SGLT2 Inhibitors in T2DM

EMA- Clinical Glycemic
Approved[a-dl Effectslel Efficacy!el
* Canagliflozin * Blocks *Weight, BP * Intermediate
» Dapagliflozin glucose » Effective at to high
» Empagliflozin reabsorption all stages of (dependent /
» Ertugliflozin S T2DM with 2 ELA
kidney, preserved
increasing glomerular
glucosuria function
e ? Other W MACE, HF,
tubulo- CKD with some
glomerular agents
effects

a. Invokana SmPC; b. Forxiga SmPC; c. Jardiance SmPC; d. Steglatro SmPC; e. Davies MJ, et al. Diabetologia.
2018;61:2461-2498.




:', EMPA-REG
C.. OUTCOME"

Placebo

Empagliflozin 10 mg
Empagliflozin 25 mg
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28 40 52 66 80 94 108 122 136 150
Week
Placebo 2294 2272 2188 2133 2113 2063 2008 1967 1741 1456 1241 1109

Empagliflozin 10 mg 2296 2272 2218 2150 2155 2108 2072 2058 1805 1520 1297 1164
Empagliflozin 25 mg 2296 2280 2212 2152 2150 2115 2080 2044 1842 1540 1327 1190




Dapagliflozin and Cardiovascular Outcomes

in Type 2 Diabetes

S.D. Wiviott |. Raz, M.P. Bonaca, O. Mosenzon, E.T. Kato, A. Cahn, M.G. Silverman,

TA. Zelniker, |.F. Kuder, S.A. Murphy, D.L. Bhatt, LA. Leiter, D.K. McGuire,

J.P.H. Wilding, CT. Ruff, | AM. Gause-Nilsson, M. Fredriksson, P.A. Johansson,

A-M. Langkilde, and M.S. Sabatine, for the DECLARE-TIMI 58 Investigators*







Glucose-Lowering Agents and CVD Risk
Reduction in T2DM

Antihyperglycemic
Agents

Glycemic Control

» Atherosclerosis

CV Risk Reduction e HE

Carboone S, et al. Mayo Clin Proc. 2018;93:1629-1647.




Main CVOTs With SGLT2 Inhibitors

EMPA-REG
OUTCOME!=] CANVASIP] DECLARE-TIMI 58Il VERTIS-CVv!d]
. Empagliflozin Canagliflozin Dapagliflozin Ertugliflozin
Int t
nterventions /placebo /placebo /placebo /placebo
Main Est. vascular e e
inclusion Established CVD complications or High risk for CV event N :

. . _ complications
criteria = 2 CV risk factors /
N 7020 10,142 17,160 ~8000
Primary 3P-MACE 3P-MACE 3P-MACE; CV death 3P-MACE
outcome or HHF
Key Prosression of Renal composite
secondary 4P-MACE = X . outcome; all-cause 4P-MACE

albuminuria
outcome death

5-7vy

Follow-up Median f/u 3.1y Mean 188.2 wk Median f/u 4.2 y (estimated)

a. Zinman B, et al. N Engl J Med. 2015; 373:2117-2128; b. Neal B, et al. N Engl/ J Med. 2017;377:644-657; c. Wiviott
SD, et al. N Engl J Med. 2019;380:347-357; d. Cannon CP, et al. Am Heart J. 2018;206:11-23.



1,. ;:' EMPA-REG
- R - OUTCOME"™
primary outcome: 3-point MACE
v MUERTE
v IAM NO FATAL

HR 0.86 v ACV
(95.02% CI 0.74-0.99)
p=OO382 Placebo
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Empaglifiozin

=3
=
L5
>
(3]
£ 10-
=
]
-
2
ks
O
a.

9]
1

No. of patients
Empagilificzin 4687
Placebo 2333




g e EMPA-REG
o ® . ouTCOME"

CV death

H R 0'62 Placebo
(95% CI10.49, 0.77)
P<0.0001

Empagliflozin
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No. of patients
Empagilifiozin 4487
Placebo 2333




3 =' EMPA-REG
.;. “l . OUTCOME"

hospitalization for heart failure

HR 0.65
(95% CI1 0.50, 0.85)
p=0.0017
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Placebo

Empagliflozin

1
24
Months

No. of patients
Empagiifiozin 4687 3988
Placebo 2333 1932




EMPA-REG OUTCOME: una nueva era

14% 38% 32% 35% 39%

?.9

y

JyNew or
worsening
nephropathy*?

J 3P-MACE! J CV death! J All-cause mortality! | HF hospitalisations'

*Defined as new onset of macrealbuminung, doutling of serum creafinine |accompanied by eGFR [MDRD]
<45 ml/min/1.73m2), inifiation of renal replocement therapy or deoth due fo renal disease; 3P-MACE, 3-
point major adverse cardiovascular events

1. Iinman B ef al. N Engl J Med 2015;373:2117; 2. Wanner Cetal. N Engl | Med 2014 (submitted)

For intermal use anly. trictly confidential. Do not copy or distibute externally.




DECLARE TIMI-58: Co-Primary Outcomes

3-Point MACE: Death, Nonfatal
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M, or Stroke

104 Mazard ratio, 0.93 (959 C1, 0 841 .03)
9+ P=0.17 for supenarity
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v L T T T T T .
o IZ®0 360 5420 720 900 1030 1260 14480

No. at Risk
Placebo
Dapaglifiozin

B578
8532

. L 3 L2 . L)
i80 360 540 720 200
Days

L2 Ll 1
1080 1260 1440

3433 =z23)
2466 X303

8129 7969
Bl66 2017

7649 7137 51538
FYOE Y237 S22S8

Wiviott SD, et al. N Engl/ J Med. 2019;380:347-357.

Cumulative Incidence (¥)

CV Death or HHHF

64 Hazard ratio, 0.83 (95% CI1, 0.7 -

P=0.005 for superority
- Place

2 <

17%
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Z
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= L L] L] L] L] L] L]
O 180 360 340 720 900 1080 1260 1940

No. at Risk
Placebo
Dapaglhifaorin

ES78
5582

L 4 T - pry Y s
180 360 540 720 9200
Days

L . )
1080 1260 1440

8485 B387 B255 3127
3517 8415 E£322 3234

8003 JE8S0 7y
8110 7970 7497




Se ha demostrado que los ISGLT2 mejoran

los factores de riesgo CV en pacientes con DM2

SGLT2 inhibitor on top of
metformin

HbAlc, %

Weight, kg

Systolic blood
pressure, mmHg

Diastolic blood
pressure, mmHg

-0.70* -0.73t -0.841
-2.08* -3.31 -2.9%
-4.5* -3.51 -5.11
-2.0* -1.81 _1.81

*Adjusted mean change from baseline at Week 24; fLeast squares mean
change from baseline at Week 52; *Adjusted mean change from
baseline at Week 24; §Least squares mean change from baseline at
Week 26; TMean change from baseline at Week 24



CENTRAL ILLUSTRATION: Sodium Glucose Cotransporter-2 Inhibition

Across the Spectrum of Cardiovascular Risk

At Risk for Heart Failure

Structural heart
disease at high
risk for heart
failure

At risk for heart
failure but without
structural
heart disease or
symptoms of
heart failure

eg. Patients with:

e Hypertension

e Atherosclerotic
disease

e Diabetes mellitus

e Chronic kidney
disease

e Obesity

 Metabolic
syndrome

Develop-
ment of
symptoms
of heart
failure
_—

eg, Patients with:

e Known structural
heart disease and

e Heart failure
signs and
symptoms

eg, Patients with:

e Acute MI

e LV remodeling
including LV
hypertrophy
and low ejection
fraction

Struc-
tural
heart

disease
—_—

HFpEF HFrEF

DELIVER
EMPEROR-
Preserved

EMPACT-MI
DAPA-MI

EMPA-REG OUTCOME
CANVAS Program
DECLARE-TIMI 58

CREDENCE
VERTIS-CV
DAPA-CKD
SCORED
EMPA-KIDNEY

Udell JA, et al. J Am Coll Cardiol. 2022;:79(20):2058-2068.

Worsening
of heart
failure at

rest, despite gog patients with:

guideline- e Incident heart
directed failure

medical - Worsening
therapy heart failure

DAPA-HF
EMPEROR-
Reduced

SOLOIST-WHF
EMPULSE
DAPA ACT HF-TIMI 68




observadas con inhibidores de SGLT2 en pacientes con

3P-MACE 14%t 14%!7 NST
“— CV death 38%18 NSH NSH
HHF 35%*8 33%H 27%H

Kidney 39918 40%1 47 %

outcomes

*CREDENCE was a kidney outcomes trial in patients with T2D and albuminuric chronic kidney disease; TTesting for superiority for 3P-MACE wasthe primary endpoint in R\SO
EMPA-REG OUTCOME and CANVAS Program (co-primary endpoint in DECLARE-TIMI 58), whereas testing for non-inferiority for 3SP-MACE wagfhe primary endpoint in VE

CV; $Secondary endpoints as defined in the study protocols; ${Nominal p-value; p-value not reported in publication; **Primary endpoint in CREDENCE

See slide notes for definitions of kidney outcomes, abbreviations and references



DAPA-HF: Primary Composite Endpoint

CV Death/HHF/Urgent HF Visit

30— Place
Hazard ratio, 0.74 (9596 C1, 0.65-0.835)

P<0.001

=3
g
£
-
g

Months since Randomization

No. at Risk
Placebo 2371 2163 2075 1917 1478
Dapagliflozin 2373 2221 2147 2002 1560

McMurray 1), et al. N Engl! J Med. 2019 Sept 19. [Epub ahead of print]




DAPA-HF: Components of Primary Endpoint

HHF

Hazard ratie, 070 (95 C1L 055043

}
i

Months since Randomizaten

No. &t Rak
Placebo 2371 1188 2082 1924 1483 1101
Cazagifloze arxrn 2733 213%) 00?2 16 Ilar

Placebo

CV Death

Hazaed ratio, 032 (955 CL 0 69-0.98)

Cumulative incidence (%)

Months

No. at Risk
Pacebo 2371 2275 2250 20%1
Dapagifionn 2373 230 2248 227

Dapaglifiazin

McMurray 1), et al. N Engl! J Med. 2019 Sept 19. [Epub ahead of print]

671




Sodium-glucose cotransporter-2 inhibitors in heart
failure: an updated meta-analysis

. ISGLT2
h- disminuyen No hubo diferencia en:
hospitalizacione o
s por falla
cardiaca » Qj" ?“ /
@ ISGLT2 disminuyen ’ ’
mortalidad por falla Fracturas Hipoglicemia Amputaciones
cardiaca sin importar
FEVI
* Primera hospitalizacién por falla cardiaca N ‘."_.
o Muerte CV 19% :\ /'
* Primer episodio FC 29% Lesion
* Hospitalizaciones totales por FC o Muerte Infeccion del o

tracto urinario

CV 39%

ESC Heart Failure 2022; DOI: 10.100ehf2.13905







Ministerio de = s GOBIERNO r
Y BIENESTAR SociaL  m NACIONAL de(~ 3

INSTITUTO NACIONAL DE NEFROLOGIA
Avda. Lombardo ¢/ Sacramento Telefax: 021 281758

Etiologia de la ERC - Pacientes en
dialisis Py

OTROS
NECROSIS CORTICAL
VASCULITIS

NTIC

NC INJERTO

PNC

RVU

UROPATIA C.

LES

GNC

NEFROP. OBST.

PQR

HTA

 DESCONOCIDA

DM

Fuente: INSTITUTO NACIONAL DE NEFROLOGIA — REGISTRO NACIONAL DIALISIS Y TRASPLANTE
PARAGUAY (RNDTPYy)




Dilated afferent arteriole“? Afferent arteriole
constriction | Intraglomerular

Dilated, fibrotic loops pressure
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4 SGLT2
——— inhibitors ‘
1Proteinurea }Proteinurea COMEN'1E

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7 Di abetologi a




{ Blood pressure,
$ endothelial
dysfunction,

& artedial stiffness

Emproved
pnergy substrate
wtilization

$ Ambiemt
peo-inflammatory/
pro-fibrotic pathways
lexperimental
evidence only)

Direct cardiovascular
effects; improved cardiac
function, maintenance
of renal perfusion

Reduced
CKD
Progression

4 Demand for solute
transport, thematocrie,

and 1Oy delvery 10
r cell

§ Intraglomenular
pressure due 1o
tubuloglomerular
feedback effects

“Loop diuretic
sparing” effect -
preservation of

intravascular volume
nd redued
volume overicad

LYY i

EW R RS e

4 Albuminueia,
reducing possibie
direct toxic effects

on renal tubules




SGLT2 Inhibitor CVOTs: Cardiorenal Outcomes
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| DECLARE-TIMI 58

HHF

EMPA-REG
OUTCOME
HR =0.65
(0.50, 0.85)
P =.002
CANVAS
HR =0.73 HR =0.67

(0.61, 0.88) (0.52, 0.87)
=.0008 =.02

W SGLT2 Inhibitor m Placebo

Kluger AY, et al. Cardiovasc Diabetol. 2019;18:99.

Event Rate Per 1000 Patient-Years

Composite Renal Outcomes

® SGLT2 Inhibitor
@ Placebo

HR = 0.54
(0.40, 0.75)
HR = 0.60 P < .001
(0.47, 0.77) ®
HR = 0.53 P < .001
(0.43, 0.66) o LS
P < .001
9.0
®

7.0 @
5.5

DECLARE-
TIMI 58

EMPA-REG
OUTCOME




DECLARE TIMI-58: Renal Composite Endpoint*

100 Hazard ratio, 0.76 (95% Cl, 0.67—-0.87)
90 Placebo |/

24%,

70— l'/‘ -

] i Dapagliflozin

50 -

40—

30

20—

10—
0

=3
@
=
.
=
@
=
==
=
E
—
o

T T T T T T T 1
180 360 540 720 9S00 1080 1260 1440

T T T T T T T 1
0 180 360 540 720 S00 1080 1260 1440
Days

No. at Risk

Placebo 8578 8508 8422 8326 8200 8056 7932 7409 5389
Dapagliflozin 8582 8533 8436 8347 8248 8136 8009 7534 5472

*> 40% decrease in eGFR to < 60 mL/min/1.73 m? of body-surface area, new ESRD, or death from renal or CV causes
Wiviott SD, et al. N Engl/ J Med. 2019;380:347-357.




The NEW ENGLAND
JOURNAL of MEDICINE

Canagliflozin and Renal Outcomes

in Type 2 Diabetes and Nephropathy

V. Perkovic, M .J. Jardine, B. Neal S. Bompoint, H.J.L. Heerspink, D.M. Charytan,
R. Edwards, R. Agarwal, G. Bzkris, S. Bull, C.P. Cannon, G. Capuano, P.-L. Chu,
D. de Zeeuw, T. Greene, A. Levin, C. Pollock, D.C. Wheeler, Y. Yavin, H. Zhang,

B. Zinman, G. Meininger, B.M. Brennrer, and K.W. Mahaffey,
for the CREDENCE Trial Investigators™




CREDENCE: Canagliflozin and Renal Outcomes
in T2DM and Nephropathy

Primary Composite Outcome: ESKD, Doubling of SCr, or Renal or

CV death

1005 309 4.7ard ratio, 0.70 (95% Cl, 0.59—0.82)

90 254 pP=0.00001
20 20— Placebo

70 15—

10
50 5| Canagliflozin

0 1 I 1

20—
10

r
o) 6 12 18 24 30
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Months since Randomization

No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliﬂozin 2202 2181 2145 2081 1786 1211 646 196

Perkovic V, et al. N Engl/ J Med. 2019;380:2295-2306.




CREDENCE: Canagliflozin and renal outcomes in type 2 \0{ The Ge
diabetes and nephropathy oba

4401 patients with T2DM & Stable on maximum dose Primary outcome End-stage kidney

UACR >300 mg/g tolerated ACEi or ARB for 4 (Doubling of serum creatinine, disease
weeks ESKD, death due to cardiovascular

}“ or kidney disease)
o WY

orge Institute

tor Global Heal

HR 0.70 HR 0.68
(95% CI 0.59-0.82) (95% CI 0.54-0.86)

Canagliflozin Placebo NNT 21 NNT 42

L

eGFR 57

UACR 927 mg/g
No increased risk of:

Conclusion Amputations Fractures

In patients with type 2 diabetes and kidney disease, #— - *
HR 1.10 HR 0.98

canagliflozin reduces the risk of kidney failure and (95% CI 0.79-1.56) 1 (95% CI 0.70-1.37)

cardiovascular events




Primary Composite Outcome: (? DAPACKD
Sustained 250% eGFR Decline, ESKD, Renal or CV Death?

HR (25% CI) p-value
Placebo
0.61(0.51-0.72) 0.000000028 312 events

<~
ea = '/@!

o
&

=
]
o
g
=]
£
]
=
e
2
:
Q

DAPA 10 mg
197 events

M at Risk Months from Randomization
DAPA 10mg 2152 2001 1855 1805 1841 1701 1288 231 309
Flacebo 2152 1903 1936 1858 1781 1664 1232 T4 270

SESKD defined as the need for maintenance dialysis (peritoneal or hemediatysis) for at least 28 days and renal fransplantation or sustained eGFR <15mLUmin'1.73m* for at least 28 days. Renal death was defined as
death due to ESKD when dialysis treatment was deliberately withheld for any reason_ 2 CV = cardiovascular; DAPA = dapaglfiozin; eGFR = estimated glomerndar filtration rate; ESED = end-stage kidney disease;
HR = hazard ratio; ; MNT = number needed to treat; RRR = relative risk redueton.

1. Heerspink HJL. Presented at: ESC Congress — The Digital Experience; August 28 - September 1. 2020. 2. Heerspink HJL et al. Nephrod Dial Transplant. 2020035:274-282.




DAPA EN NEFROPATIA — DAPA CKD

Primary Composibs Owutoome Renal-Specific Composite COutoorme

Harard ratio, U1 (9534 CI, 0510 F2) 20 Hazard ratio, D56 (959 Cl, D450 68)
Pa0u001 <0001

16
ebo Placeba

1z

397

2

apagliflezin

Cumulative Incidence | %)
Cumultive Incidence | %)

16 20 24 2 1z il =4
Months since Randomization Months since Randomization

Mo. at Risk

1936 1858 1791 Lea4 1232 7 Placebo 1936 1852 179l lo64
1955 18598 1541 1701 1288 = Dapagliflezin 1955 1898 1841 17031

Compasive of Death from Cardiovascular Causes or Hospitalization
for Heart Failure

1

Harard ratio, O_F1 (953 CI, 055 —0_92) 1z Hazrard ratio, OLED (59 Cl, 0.53—0.22)
P09 P 0.0

39% —

Dapagliflazin Dapaglifloxcin

i 16 20 24 a2 12 0
Months since Randomization Maonths since Randomization
Mo, at Risk

Zo23 1ZED 1957 1927 1853 1451 Placebao 212 1993 1972 19e02 102
Dapragliflozin 2152 2035 2021 2003 1975 1895 1502 Crapaglifloesin IOFS  HOATF 19958 1925 1531

n englj med 383;15 nejm.org October 8, 2020



Primary outcome

Composite Outcome

14.526 vs 9. 226



Secondary outcomes

Composite Renal Outcome

44% RRR
p<0.001
11.3% vs 6.6%

Total Death *

CV Renal Qutcome

e

8l o
[ e
29% RRR 31% RRR

P=0.009 =0.004
6.4% vs 4.6% 6.8% vs 4.7%

\W




EMPA-KIDNEY Early Stop

Study of heart and kidney protection with empagliflozin

BURDEN OF CHRONIC KIDNEY DISEASE

) Kidney discase is » ) £ Prevention of kidney
' global public health Worldwide, S5 to 10 CKD is closely linked disease progression

issue, affecting nearly million people die each with several metabolic :
Nnas O < nd reduction of CV
850 million people. year from chronic kidney and cardiovascular (CV) - > . RSN
risk remain significant

which is mare than disease (CKD)? diseases’*> P
one in ten adults’ unmet clinical needs®

ABOUT THE EMPA-KIDNEY TRIAL

Study design EMPA-KIDNEY endpoints

e e EMPA-KIDNEY is the
(o ®=  jlargest and broadest

? is @ double-blind,
t‘ ‘ ’ ’ SGLT2 Inhibitor trial ’ randomized, placebo-

Primary endpoint:

EMPA-KIDNEY 2 g . . .
- 3 a composite of kidney disease progression or CV death?

Key secondary endpoints:

in CKD to date” controlled, academic-led
CV death or hospitalization for heart failure, all-cause

a broad spectrum
of adults with CKXD*® conducted, analyzed,

and reported by the
The trial’s Independent O Medical Research

Data Monitoring

in previous SGLT2 inhibitor trials, including people*

— with mildly to severely reduced eGFR
(@ measure of kidney function);
— with normal and increased levels of albumin
(a type of protein present in the urine);
- with and without diabetes;
- with CKD attributable to a wide range of underlying causes

Council Population
Committee recommended Health Research Unit
that the trial be stopped at the University
early due to clear of Oxford’

positive efficacy

EMPA-KIDNEY is trial, including more o X > >
avaluating the sfficacy .. than 6,600 adults hospitalization, and all-cause mortality
< s of T, - y 2 .
A safery of Jroiace RN L EMPA-KIDNEY includes adults with CKD who are
2 i The trial is being frequently seen in clinical practice but under-represented
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Absolute benefits: Chronic kidney disease
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Annual rate of change of eGFR
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It's empagliflozin for
diabetic and non-diabetic
CKD even with low UACR
to improve CKD outcomes

and CVD mortality

The elephant

It's dapaglifiozin for
of primary

diabetic and non-diabetic

CKD with high UACR to prevention \

improve CKD outcomes and treatment -
and CVD mortality - of CKD

It’s dapagliflozin <
for T2DM with

high CVD risk to
decrease CVD

B, R

It's canagliflozin
for T2DM with CKD and
high UACR to improve CKD
outcomes and CVD
mortality

It's empagliflozin
for T2DM with
high CVD risk to
decrease CVD

In T2DM with high
CVD but without CKD,
dapagliflozin and
empagliflozin may
prevent CKD




CENTRAL ILLUSTRATION: Effect of Sodium-Glucose Cotransporter-2
Inhibitors on Cardiovascular Outcomes Across Different Patient Populations
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ISGLT-2: Reduccidén de peso vs. placebo

MD SGLT-2i (n) Placebo (n)

Dapaglifiozin versus placebo

Bailey 2013 -31[-42,-20]
Bolinder 2013 -24[-36,-1.2]
Ferranrini 2070 -1.01-2.3,0.3]
Jabbour 2013 -18[-23,-1.3]
Ji2014 -20[-2.6, -1.4]
Kaku 2013 -1.8[-2.3, -1.3]
Kohan 2013 -3.7 [-5.9, -1.6]
Lambers Heerspink 2013 -25[-3.8, -1.2]
List 2009 -1.2[-2.3, -0.2]
Rosenstock 2012 -23[-2.4,-1.2] = (_ = )
Strojek 2011 -16[-2.2, -1.0] 2'0 Kg 2’3' 1 '7
Wilding 2009 -2.6[-3.9,.-1.3]
Wilding 2012 -24[1-3.2, -1.6]
Subtotal (85% Cl1) ~20[-2.3,-1.7])

Canaglifiozin versus placebo

Bode 2013 -27 [-3.5,-1.9]
Forst 2014 -35[-45, -25]

Inag=ki 2013 -2.4[-2.9,-1.9]

Lavalle -Gonzalez 2013 -25([-3.1,-19]
Rosenstock 2012 -2.3[-3.3,-1.3]

Stenlef 2013 -29[-3.5,-23] '2,5 Kg (‘2,8,'2, 1 )
Wilding 2013 -2.1[-2.9, -1.3]

Yale 2013 -16[-2.3,-D.9]
Subtotal (85% CI) -2.5[-2.8,-2.1]

Empaglifiozin versus placebo

Ferranrini 2013 -1.2[-1.9, -0.5]
Haring 2013 -20[-24,-1.6] E M PA
Kovacs 2013 -1.8[-2.4,-1.2]
Roden 2013 -22[-2.7.-1.7]

Rosenstock 2013 -1.4 [-2.2, -D.6] -2,1 Kg (-2,3,-1 ,9)

Subtotal (S5% CI) -18[-2.2,-1.5]

Total (95% CI) «~21[-2.3,-1.9]

2 a
Favours SGLT-2) Favours Placebao

Cambio en el peso corporal (kg) después de, al menos, 12 semanas de tratamientc. Metaanalisis de los efectos aleatorios de los iSGLT-2 versus control activo. Los resultados
se presentan como diferencias medias (DM). con intervalos de confianza (IC) del 85%. Dapa: dapagliflozina; Cana: canaglifiozina; Empa: empaglifiozina.

Storgaard H, et al. Effects of sodium glucose co-transporter 2 inhibitors in patients with type 2 diabetes: a systematic review with meta-analysis of randomised clinical trials. PB56 EASD Vienna, 2014.
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Article | Published: 10 Februarny 2023

Epidemiclogy
Sodium-glucose cotransporter 2 (SGLTZ2) inhibitors and
non-small cell lung cancer survival

Juhua Luo E, Michael Hendrnyx & Y1 Dong

British Journal of Carnncer 128, 1541-1547 {2023) | Cite this article

NN

419 Accesses | 2 Citations | 12 Altmetric | Metrics

Abstract

Background

Sodium-glucose cotransporter 2 (S5GLT2) inhibitors are a relatively new class of antidiabetic
drugs with demonstrated renal and cardiovascular disease benefit. This study evaluates the

role of SGLT2 inhibitors on the survival of non-small cell lung cancer (M5CLC) patients.
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Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+ASCVD?

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g., MI, stroke, any

revascularization procedure).

Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk

While definitions vary, most
comprise =55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven
CVD benefit

SGLT2i8 with proven
CVD benefit

If A1C above target

« For patients on a GLP-1 RA, consider adding SGLT2i with

proven CVD benefit or vice versa

- TID*

+HF

Current or prior
symptoms
of HF with
documented
HFrEF or HFpEF

SGLT2i¢
with proven
HF benefit
in this
population

+CKD
eGFR <60 mL/min per 1.73 m? OR
albuminuria (ACR =3.0 mg/mmol
[30 mg/gl). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR
=20 mL/min per 1.73 m? once initiated

should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA or vice versa

Goal: Achievement and Maintenance of Glycemic and Weight Management Goals

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

TO AVOID
THERAPEUTIC
INERTIA REASSESS

AND MODIFY TREATMENT

REGULARLY
{3-6 MONTHS)

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals

Consider avoidance of hypoglycemia a
priority in high-risk individuals

In general, higher efficacy approaches
have greater likelihood of achieving
glycemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide
Insulin
Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,
SGLT2i, Sulfonylurea, TZD

Intermediate:

DPP-4i

Achievement and Maintenance of
Weight Management Goals:

[ Set individualized weight

management goals

General lifestyle advice:
medical nutrition
therapy/eating patterns/
physical activity

Intensive evidence-
based structured
weight management
program

Consider medication
for weight loss

Consider metabolic
surgery

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

]

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide

Dulaglutide, Liraglutide

Intermediate:
GLP-1 RA (not listed above), SGLT2i

Neutral:

DPP-4i, Metformin

4

If additional cardiorenal risk reduction or glycemic lowering needed If A1C above target

Identify barriers to goals:

= Consider DSMES referral to support self-efficacy in achievement of goals
= Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« Identify and address SDOH that impact achievement of goals

* In people with HF, CKD, established CVD or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin; A strong
recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details; » Low-dose TZD may be better tolerated and similarly effective; § For SGLT2i, CV/
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T2D with established/high risk of CVD;

# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.




@ESC

Therapeutic algorithm of
Class | Therapy Indications
for a patient with heart

Q ms and
where appropriate

Non-ischaemic
(Class lla)

%

or inappropriate

failure with reduced
ejection fraction

ANY

ACE-I = angiotensin-converting enzyme inhibitor; ARNI =

angiotensin receptor-neprilysin inhibitor;

CRT-D = cardiac resynchronization therapy with
defibrillator; CRT-P = cardiac resynchronization therapy

J pacemaker; ICD = implantable cardioverter-defibrillator;

(Class lla)

v

If symptoms persist, consider therapies

HFrEF = heart failure with reduced ejection fraction;
MRA = mineralocorticoid

receptor antagonist; QRS = Q, R, and S waves of an ECG;
SR = sinus rhythm.

3As a replacement for ACE-I.

www.escardio.org/guidelines

b i = =
@ ESC -/ Where appropriate. Class I=green. Class lla=Yellow.

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368) 39




Tabla 2. Tratamiento farmacologico

Recomendacion (lase Nivel de
evidencia

- Se recomienda el uso de diuréticos de asa para el alivio de sintomas de congestion en
pacientes con IC-FEp

- Se recomienda la utilizacion de ISGLT2 para la reduccion de internaciones

- Se podria iniciar tratamiento con ARNI para disminuir internacion.

- Se podria iniciar tratamiento con antagonistas de los receptores mineralocorticoides para

disminuir internacion.

- Se podrla iniciar tratamiento con antagonistas de los receptores de angiotensina Il para

disminuir internacion.




Figure 5
Meta-analysis of
cardiovascular
outcomes trials with
sodium—glucose co-
transporter-2
inhibitors. (A) Overall
major adverse
cardiovascular events;
(B) Major adverse
cardiovascular events
by atherosclerotic
cardiovascular
disease status

www.escardio.org/guidelines

Pocled estimate
(2 statistic P = 0.27: 17 = 23.4%)

ASCVD

Pogled estimate
{Q seatistie P = 0.34; 12 = 11 .8%)

No ASCVD
DECLARE-TIHI 58

Poocled estimate
{0 statistic P= 0.10: 17 = 56.5%)

D ®
Treatment Placebo
Rate/ 1000 Rate/1000 Hazard ratio
patient-years patient-years (95% Cl)
374 439 | 0.86 (0.74-0.99)
269 315 —— 0.86 (0.75-0.97)
226 242 B 0.93 (0.84-1.03)
387 487 e 0.80 (0.67-095)
40.0 403 (- 0.99 (0.88-1.12)
<= 0.50 (0.85 -0.95)
I T 1
025 05 1.0 20

:’5 Favours Treatment Favours Placebo

D e ——

-
Treatment Placebo
Rate/ 1000 Rate/1 000 Hazard ratio
patient-years patient-years (95% CI)
374 439 ——y 0.86 (0.74-0.99)
34,1 413 et 082 (0.72-095)
368 410 - 0.90 (0.79-1.02)
55.6 £5.0 —e—th 0.85 (0.69-1.06)
40.0 40.3 —— 0.99 (0.BB-1.12)
- 089 (0.84 -0.95)
15.8 155 — 0.98 (0.74-1.30)
134 133 —— 1.01 (0.66-1.20)
220 327 e 0.68 (0.49-0.94)
- 0.94 (0.83 -1 .07)
I T 1
0.25 05 1.0 0

:t) Favours Treatment Favours Placebo .~

— —

P interaction = 0.63

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
{European Heart Journal; 2023 — doi:10.1093/eurheartj/ehadl92)
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Figure 8
Glucose-lowering
treatment for
patients with type 2
diabetes and
atherosclerotic
cardiovascular
disease to reduce
cardiovascular risk

www.escardio.org/guidelines

To reduce CV risk independent of glucose control?

TUes

Independent of HbAlc
Independent of concomitant glucose-lowering medication

l

For additional glucose control

Glucose-lowering agents with suggested CV benefit

Metformin
(Class lla)

( (Class llb) ]

Glucose-lowering agents with proven CV safety

DPP-4 inhibitors (sitagliptin, alogliptin, linagliptin)®

Ertugliflozin®

Sulfonylureas (glimepiride or gliclazide)

Insulin glargine or insulin degludec

Other GLP-I RAs (lixisenatide, exenatide ER, oral semaglutide)

Glucose-lowering agents without CV safety evaluation
E.g. short-acting insulins
E.g. other sulfonylureas

@ESC—

DN

©ESC

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)




Figure 15

Absolute risk
reduction with
sodium—glucose co-
transporter-2
inhibitors in relation
to patient risk based
on rate of heart
failure-related
endpoints in the
placebo arm of the
respective trials

www.escardio.org/guidelines

High risk T2DM

ARR:0.25-1.04

ARR:0.80-1.39

Chronic HFpEF

ARR: 1.8

Chronic HFrEF

ARR:3.9-5.2

Worsening HF

ARR: 10.4

per 100 pt-yrs per 100 pt-yrs per 100 pt-yrs per 100 pt-yrs per 100 pt-yrs
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@ESC

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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Figure 16
Glucose-lowering
treatment of patients
with heart failure and
type 2 diabetes

www.escardio.org/guidelines

To reduce HF-related outcomes? in all patients with T2DM
and HF (HFpEF, HFmrEF, HFrEF)

e

Independent of HbAlc

Independent of concomitant glucose-lowering medication

]

For additional glucose control

Other glucose-lowering agents with neutral effects on HF
in CVOTs should be considered

SIS (i) (i (e
(Class Ila) > (Class lla)

Other glucose-lowering agents with increased risk for HF
hospitalization in CYOTs are not recommended

@Eesc

©ESC

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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First-line RAS inhibitor at maximum
drug therapy ‘tolerated doseafl-ml') high-intensity statin
Urine ACR | lBP ASCVD risk, lipids /
L 4
Targeted ‘and/or diuretic* if needed for clinical ASCVD
therapy to achieve individualized &
Steroidal MRA if needed Ezetimibe, PCSK9i,
fone.slstamhypermbn orloosap.ohthyl if
if eGFR 245 indicated based on
B T20 only 7\ ASCVD risk and lipids
All patients @Q a
(TID and T2D)

Kidney International (2022) 102 (Suppl 8S), S1-S127



Figure 18
Pharmacological
management to
reduce cardiovascular
or kidney failure risk
in patients with type
2 diabetes and
chronic kidney
disease

www.escardio.org/guidelines

Treatment of patients with T2DM and CKD?*

To reduce cardiovascular risk To reduce kidney failure risk

Finerenone

For additional glucose control

Glucose-lowering medications with suggested cardiovascular benefit

GLP-1 RA

Glucose-lowering medications with neutral or no proven cardiovascular benefit

Metformin (if eGFR >30 mL/min/1.73 m?)
DPP-4 inhibitor

Insulin

@ESC

©ESC

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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Figure 19

Absolute benefits and
harms of sodium-
glucose co-
transporter-2
inhibitors in patients
with and without
diabetes

www.escardio.org/guidelines

High atherosclerotic cardiovascular risk?®
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes

(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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FARMACO MULTIFUNCIONAL
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LA EFICACIA NO DEPENDE DE LA RESERVA
PANCREATICA DE INSULINA

SE PUEDEN UTILIZAR EN CUALQUIER MOMENTO Y
CUALQUIER OTRA TERAPIA

%

BIEN TOLERADOS/ INFECCIONES GENITALES LEVES /

V4

PRECAUCION POR EL RIESGO DE CETOSIS
EUGLUCEMICA



Hoy los iISGLT2 en nuestros pacientes y en base a las evidencias son farmacos:

Dosis Unica Diaria — casi sin necesidad de titulacion.

rologia posiblemente cuando mas precoz mejores










