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2021 = consolidacio a les guies ESC

Pharmacological treatments indicated in patients with (NYHA class lI-1V) heart failure with reduced ejection fraction

(LVEF <40%)

Recommendations Class® Level®

An ACE-l is recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death.''9~""

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of
HF hospitalization and death.'"*~"%°

121,122

A MDA e e n s A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk

of HF hospitalization and death.'%%?

hospitalization and death.'®®

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

*Class of recommendation.

®Level of evidence.



Els 4 fantastics

To reduce mortality - for all patients

ACE-I/ARNI

To reduce HF hospitalization/mortality - for selected patients

Volume overload



Aportacions ISGLT-2

* Millora simptomatica i de qualitat de vida
* Reduccid de la mort cardiovascular
* Reduccid de I’hospitalitzacio per IC
* Prevencid i reduccio del deteriorament de funcié renal
* Millor control metabolic i simptomatic

* Perfil de seguretat correcte
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Risc de deteriorament de funcio renal

EMPA-REG OUTCOME DAPA-HF
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No. in Follow-Up Analysis
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EMPEROR-REDUCED: SLOPE RENAL
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Efectes sobre el remodelat cardiac

e Saldlic] SUGAR-DM-HF Trial

LVEDVi mli/m2  LVESVi ml/m2 LAVi m|/m2

LVESVi mi/m2 LVEDVi ml/m2 LVEF %

m Sac-Val 6M  m Sac-Val 12M mEmpa9M ®m Placebo 9M

<15

JAMA. 2019; 322(11):1085-1095

LAVi, left atrial volume index; LVEDVi, left ventricular end-diastolic volume index;
LVESVi, left ventricular end-systolic volume index; LVMI, left ventricular mass
index.

LVMI gm/m2

LAVi ml/m2

Lee MY et al. Circulation. 2021;143:516
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PER QUE s’incorporen els iSGLT2?

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload




Meta-analisis iSGLT2

CV Death or HHF Outcome with SGLT-2i in Patients with Heart failure: A Meta-analysis of 6 RCTs (N=15,941)

Group by Study name Subgroup within study Statistics for each study Hazard ratio and 95% CI
Subgroup within study )
Hazard Lower Upper Relative
rafo  limit limit P value weight
i. Studies having DECLARE-TIMI HFpEF 0.790 0556 1422 0.188 u 046
EF known as VERTISLV HFpEF 0920 0609 1389 0691 {} 213
HFpEF SCORED HFpEF 0720 0522 0993 0046 n 36.22
SOLOIST WHF HFpEF 0.480 0.269 0.857 0.013 - 11.19
(N = 3,738; Fixed Model, ’ = 11.0%,p = 0.34) 0747 0818 0907 0.003 T
ii. Studies having DECLARE -TIMI HFEF 0620 0448 0857 0004 . ', 622
EF known as VERTISLCV HFEF 0.760 0508 1.136 0.181 O 404
HFrEF SCORED HFEF 0.770 0599 0989 0.041 > 10.41
DAPANF HFEF 0.740 0647 0.846 0.000 ] — 3628
EMPEROR-Reduced HFEF 0.750 0652 0.863 0.000 ] 33.31
SOLDIST WHF HFEF 0720 0556 0933 0013 {} 973
(N = 12,203; Fixed Model, I’ = 0.0%,p = 0.93) 0.737 0680 0.799 0.000
Overll (N = 15,941; Fixed Model, I* = 0.0%,p = 0.86) 0.738 0685 0796 0.000 B

05 1 2

Pleserogeney DEtWeen subgroupsiandii=0.90 | Favors SGLT-2i Favors Placebo

Kumar Singh A, et al. J Diabet. 2021; 13:596—-600



VMeta-ana

isis DAPA-HF + EMPEROR-Reduced

All-cause death

Number with event/number of patients (%)

SGLT2 inhibitor Placebo

HR (95% Cl)

EMPEROR-Reduced
DAPA-HF
Total

249/1863 (13-4%)
276/2373(11:6%)

266/1867 (14-2%)
329/2371(13.9%)

:

\

o e e

0-92 (0-77-1-10)
0-83(0.71-0-97)
0.87 (0.77-0.98)

Test for overall treatment effect p=0-018 | | . |

Test for heterogeneity of effect p=0-39 025 0-50 075 1.00 1.25
cardlovaSCU|ar death Number with event/number of patients (%) HR (95% Cl)

SGLT2 inhibitor Placebo

EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) . : 092 (0-75-1-12)

DAPA-HF 22712373 (9:6%) 27312371 (11:5%) —i— 082 (0-69-0-98)

Total =T 0.86 (0.76-0.98)

Test for overall treatment effect p=0.027 [ | | ; ]

Test for heterogeneity of effect p=0-40 0-25 0:50 075 1.00 1.25

Lancet. 2020 Sep 19;396(10254):819-829. doi: 10.1016/50140-6736(20)31824-9




D First hospitalisation for heart failure

Number with event/number of patients (%) HR (95% CI)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 246/1863 (13-2%) 342/1867 (18-3%) —— 0-69 (0-59-0-81)
DAPA-HF 231/2373 (9-7%) 318/2371 (13-4%) —il— 070 (0-59-0-83)

0.69 (0.62-0.78)

Total .

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0.90 0.25 0-50 075 1.00 1.25

E First kidney outcome composite

Number with event/number of patients (%) HR (95% Cl)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 18/1863 (1.0%) 33/1867 (1.8%) ] i 0-52 (0-29-0-92)
DAPA-HF 28/2373 (1.2%) 39/2371 (1.6%) ] 071 (0-44-1-16)
Total - 062 (0-43-0-90)
Test for overall treatment effect p=0-013 | | | : |
Test for heterogeneity of effect p=0-42 0-25 0-50 075 1.00 1.25
F Al (first and recurrent) hospitalisation for heart failure or cardiovascular death
Number with event/number of patients (%) RR (95% CI)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 575/1863 (30.9%) 753/1867 (40-3%) —a— 076 (0-65-0-89)
DAPA-HF 567/2373 (23-9%) 7422371 (31-3%) —i— E 0.75(0-65-0-88)
Total <{ 0.75(0-68-0-84)
i

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-91 0.25 050 075 1.00 1.25

Lancet. 2020 Sep 19;396(10254):819-829



DAPA-HF

* Hipotesis:

1) Els pacients diabétics amb IC Fer es beneficien de
iISGLT2?

2) Es poden utilitzar iSGLT2 en pacients NO diabétics?
*iSGLT2: Dapagliflozina 10 mg/d

e Criteris d’ inclusio:

* |Csimptomatica, FE <40%, NT-ProBNP >600

e Criteris d’exclusio:

* DM1, hipotensid simptomatica, ERC <30 mL/min

* Endpoint primari:

* Empitjorament ICC: hospitalitzacid o consulta a Urgencies
que requereix tractament iv.

* Mort cardiovascular

Cumulative Percentage (%)

HR 0.74 (0.65,0.85)

1 p=0.00001

NNT=21 Placebo

N T ——

Dapagliflozin

1 I
0 3 6 9 12 15 18 21 24
Months since Randomization

Resultats EP1
Disminucid 26% de mortalitat CV + qualsevol empitjorament IC

NEJM. DOI: 10.1056/NEJM0a1911303



Resultats EP1

* Disminucio 18% de mortalitat CV
HR 0.82 (0.69, 0.98); p=0.029
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Estimated cumulative incidence function (%)

WL |
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EMPEROR-REDUCED

HR 0.75

(95% ClI 0.65, 0.86)
p<0.001

Estudi superposable al DAPA-HF en quant a

NNT = 19 : 053
plantejament i disseny = Empagliflozina 10 mg/d

e Criteris d’ inclusio:

* |Csimptomatica, FE <40%, NT-ProBNP >600

e  Criteris d’exclusio:

* Events CV aguts <90 dies (IAM, AVC, IC aguda, cirurgia
CV...), hipotensid simptomatica, ERC <20 mL/min

Empadgliflozin

* Endpoint primari:

e Morts cardiovascular

*  Temps transcorregut fins primera hospitalitzacié per IC.

180

270 360 450

Days after randomisation

540

630 720 810

Packer, M et al. N Eng J Med 2020 372(18) Epub



EMPEROR-REDUCED

0.60 =

0.50 =

per patient

0.40 =

0.30 =

0.20 =

Empagliflozin

R le= HR 0.70

(95% CI 0.58, 0.85)
p<0.001

Mean number of events

0.00 =

0 ?0 180 270 360 450 540 630 720 810

Patients at risk Resultats EP2

Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135 (Hospitalitzacié o debut
Empagliflozin 1863 1826 1768 1532 1283 1008 732 495 272 118 IC)

Disminucio 30%

Packer M et al. Eur J Heart Fail 2019;21:1270. Packer, M et al. N Eng J Med 2020 372(18) Epub



Hazard ratio (95% CI)

EMPEROR-REDUCED

— Fmpagliflozin (n=1863) vs placebo (n=186/)

O
(@]
L

0.25+

0.125

La gravetat de DM no afecta a
I'eficacia del tractament,

conservant el mateix benefici
en MCV i primera
hospitalitzacid per IC

o) 8 10 12
Baseline HbA1lc

Interaction p-value 0.40

Anker SD et al. Circulation 2020. doi: 10.1161/CIRCULATIONAHA.120.051824



DAPA-HF

Hi ha diferencies entre pacients diabetics i NO diabetics?

Dapagliflozin Placebo HR
(n=2373) (n=2371) (95% ClI)

All patients 386/2373 502/2371 0.74 (0.65, 0.85)
Type 2 diabetes at baseline*

+
Yes 215/1075 271/1064 i 0.75 (0.63, 0.90)
+

No 171/1298 231/1307 0.73 (0.60, 0.88)

|} | |
0.5 0.8 1.0 1.25
Dapagliflozin Better Placebo Better

NEJM. DOI: 10.1056/NEJM0a1911303



EMPEROR-REDUCED: DM vs NO DM

With diabetes Without diabetes
HR 0.72 (0.0, HR 0.78 (0.44,
0.87) Interaction p=0.57 0.97)
407 @ Placebo @ Empaglifiozin 407 @ Placebo @ Empagiiflozin

Probability of event (%)
Probability of event (%)

0 L] L] L] L] L] L] L] L] n 0 L] L] L] L] L] L] L] L] "
0 90 180 270 360 450 540 630 720 8I0 0 90 180 270 360 450 540 630 720 810
Study day Study day
Patients atf risk Patients at risk
Placebo 929 843 793 658 537 416 299 202 111 56 Placebo 938 872 819 687 571 438 312 208 113 %)
Empagiiflozin 927 875 824 4692 563 436 319 221 129 61 Empaglifiozin 936 888 853 732 409 473 326 202 102 40

Anker SD et al. Circulation 2020. doi: 10.1161/CIRCULATIONAHA.120.051824



EMPA-REG OUTCOME: augment esperanca de vida

Differences in mean survival by age, estimated from EMPA-REG OUTCOME data

N o Treatment difference
~ — Treatment difference, smoothed estimate
AN -—- 95% CI, smoothed estimate

Average 2.5 years’ increased
survival for 60-year-old patient*"

~—
-
-

N w S (&) » ~
1

-
-
-
——
.
-
—_——
-
———
——
-
-
e ————

e
——
——

Treatment difference (95% CI)
in mean survival (years)

—_————
———
-
e ——

45 50 55 60 65 70 75 80
Age (years)

Claggett B et al. Circulation 2018;138:1599



KCCQ Clinical Summary Score
== Placebo === Dapaglifiozin

KCCQ- Clinical Summary Score

85 - z Packer M. et al. HFSA 2020
Circulation. 2020;141:90-99 s

e 80 1 % 5
= =
< I / _; q 2
& = A 18011 £255490 o % >
o p<0.0001 p<0.0001 5 B

65 - _ _ T

60 AuUsted fmoal] Siiferance &5, 10,0001 5 ° | Adjusted mean difference 1.75, (p<0.01)

Baseline 4 Months 8 Months

2 12 22 32 42 52
Planned study week

Kansas City Cardiomyopathy Questionnaire-Total Symptom Score

“1 Adjusted mean difference 2.9, (p=0.001)

70% <0.0001
M Placebo P s p<0.0001 p<0.0001

60% | M Dapaglifiozin
50% ’

54.5% 54.0%
i 47.6% 48.2%

p<0.0001

[V G
2 40% E
30% 1 <
Q.
< 20% 1 5
a 10%
Q.
L2 5 points ;2 5 points z10points 215 polntsj
Deterioration Improvement
OR: 0‘84 1'15 1'15 ]‘1‘ x <20 -2010 <10 -10to <5 Stas *>5t0¥0 >0 20 *20
95% Cl: (0.78,0.90) (1.08-1.23) (1.08-1.22) (1.07-1.22) Chanae in KECN Summary Seoes (Prxs . Pre)

Khariton Y. et al. J Am Coll Cardiol HF. 2019; 7(11):933-41




QUAN, A QUI i COM?

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload




El moment d’iniciar-los...

No. of
Subgroup Patients Sotagliflozin Placebo Hazard Ratio (95% CI)
events per 100 patient-yr
Overall 1222 51.0 76.3 — = 0.67 (0.52—0.85)
LVEF
<50% 966 56.9 79.9 ——— 0.72 (0.56—0.94)
=50% 256 30.6 64.0 = : 0.48 (0.27—0.86)
Geographic region :
North America or Latin America 346 68.3 103.0 I: 0.64 (0.43-0.95)
Europe 800 44.1 64.7 s . 0.69 (0.50-0.95)
Rest of the world 76 48.4 78.3 ot 0.60 (0.23—1.58)

Before discharge

0.71 (0.51-0.99)

0.64 (0.45-0.90)

After discharge

Female 412 41.9 52.0 i = 0.80 (0.51-1.25)

Male 810 55.7 89.3 —— 0.62 (0.47—0.82)
Age ;

<65 yr 364 57.1 71.1 — 0.79 (0.51-1.23)

=65 yr 858 48.0 78.5 — 0.62 (0.47—0.82)
Estimated GFR :

<60 ml/min/1.73 m2 854 50.1 85.8 — 0.59 (0.44—0.79)

=60 ml/min/1.73 m? 368 53.1 58.1 —— 0.90 (0.58—1.37)

0.I25 O.ISO 1.0 Z'I.O

- e

N Engl J Med 2021;384:117-28 Sotagliflozin Better Placebo Better



RRI (DAPA vs. Placebo)

Primers 100 dies
2 _—
Efecte significatiu
en mort CV o ingrés
e per.IC a.partir del
0,8 - dia 28
0,6 —
04 _/k
n Al dia 28
RRI: 0,51 (IC 95%, 0,28-0,94); P=0,03
02 | | | | |
0 20 40 60 80 100

Dias
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Dapagliflozin  Placebo HR 0.4 - ARNI! only (cardiac mortality)
(0=2373) (w2371 5%) e
All patients 386/2373 502/2371 e 0.74 (0.65, 0.85) -==-= ARNI plus dapaglifiozin (competing event noncardia mortality)
Angiotensin Receptor
Neprilysin Inhibitor (ARNI) 8 0.3
Yes 41/250 56/258 -— 0.75 (0.50, 1.13) % o cordtoc mortanty = 0.0
No 345/2123 446/2113 —a— 0.74 (0.65, 0.86) 2 P for noncardiac mortality = 0.97
® 0.2
05 08 1.0 1.25 3
Dapagliflozin Better Placebo Bet}er 5 ol
Trial Background CVdeath/ | HF hospital. v B § Bt S
therapy HF hospital. death 0.0 - i s
0 1 2 3 4
PARADIGM-HF (n=8399) ACE/ARB 100% 26.7 15.9 15.0 Follow up (years)
enalapril v. sac/val BB 93% Number at risk
(control v. neprilysin inhib.) | MRA 56% 0 163 148 105 52 0
1 81 75 54 36 0
DAPA-HF (n=4744) ACE/ARB* 94% 38.7 29.2 14.0
placebo v. dapagliflozin B8 96% . . s .
MRA  71%  Combinaciéo DAPA+ARNI redueix la

mortalitat cardiovascular 19,5%
* ARNI sol: 7,4%

* No diferencies sota tractament amb ARNI
e Major reduccio d’events per 1000 pc/any

Karabulut U. Effect of Sacubitril/Valsartan Combined with Dapagliflozin on

NEJM. DOI: 10.1056/NEJM0a1911303 Long-Term Cardiac Mortality in Heart Failure with Reduced Ejection Fraction.



Quines consideracions hem de tenir?

Contraindicacions

Reduccio de glicemia Cetoacidosis Al-lergia
Reduccio de pes Infeccions genitals Gestacid / Lactancia

Reduccio (lleu) de TA Amputacions FG <20 mL/min

Benefici cardiac en IC Infeccions urinaries TA <95 mmHg

Benefici renal

Millora qualitat de vida i

supervivencia Eractures



Meta-analisis complicacions

Qutcome

Fracture

RR (95% CI)

ot 1.07 (0.99, 1.16)

Diabetic ketoacidosis _ 257(1.53,431)

Amputation

Urinary tract infection

e 1.21(0.97,1.51)

e 1.07 (0.99,1.15)

75(3.00,467)

Acute kidney injury = =—+—

0.75 (0.66, 0.85)

Severe hypoglycemia ==t 0.86 (0.71,1.03)

Volume depletin 1.14(1.05,1.24)

Included Intervention Placebo I’

trials (n/N) (n/N) (%) P1

8 1357/33124 1021/26568 0 0.645
7 75/33124  22/26568 29 0.205
8 593/33124 372/26568 59.0 0367
8 2223/33124 1322/26568 10.8 0773
8 1249/33124 216/26568 38.0 0.234
7 449/31261 496/24705 0 0.264
8 476/33124 348/26572 19.3 0.239
8 1476/33124 1053/26568 15.7 0218

P2

0.565

0.757

0.054

0.142

0.369

0325

0.060

0.270

P1: P for different underlying diseases.
P2: P for different SGLT2 inhibitors.
SGLT2: sodium—glucose transporter 2.

I
0.62

Favours SGLT2 inhibitors

1 4,68
Favours placebo



Hipoglicemia

* No és un efecte habitual = El risc d’hipoglicemia és baix

* En els estudis pivotals, amb poblacions mixtes (DM/no DM) no hi havia
diferencies vs placebo.

» Revissar farmacs hipoglucemiants!

 Compte amb pacients amb risc d'hipoglucemia (sulfonilurees,
insulina)

e Reduir dosis d’insulina minimament (10-20%)

* L'eficacia com a hipoglucemiant és menor amb FG baixos



Pn+nﬁnir4nsis

SGLT2 Control Group
Study Events Participants Events Participants HR  95%-CI
Neal B, 2017 12 5.795 3 4347 41—0-— 233 076" 7 161
Wiviott SD, 201¢ SGLT2 Control Group
Zinman B, 2015 Study Events Participants Events Participants HR 95%-ClI
Perkovic V, 201¢ _
Ueda P, 2018 19 17,213 11 17,213 3 2.14 [1.01; 4.53]
Random effects Fralick M, 2017 55 38,045 26 38,045 —T—  2.24[1.40; 3.58]
Heterogeneity: 12 Kim YG, 2018 29 56,325 34 56,325 —i—: 0.96 [0.58; 1.57]
Wang Y, 2017 37 30,196 18 30,196 -+ 1.91 [0.91; 3.99]
Patorno E, 2019 23 17,539 10 17,539 —+— 2.16 [1.02; 4.58]
Random effects model ° = 1.74[1.07; 2.83]
| l I |

Heterogeneity: I = 45%, 1° = 0.0812, p=0.12
02 05 1 2 5

OBSERVACIONALS Increased With Control Increased With SGLT2



Cetoacidosis

* No iniciar iSGLT2 durant malatia aguda / infeccio
e Evitar reduccions d’insulina >20%

* Si el pacient emmalalteix es pot suspendre el ISGLT2 i augmentar dosi
d’insulina

* No iniciar iISGLT2 en pacients insulino-pénics:
 HBA1C molt elevades i no insulinoterapia
* IMC baix, no insulinitzat >> descartar DM1 >> Endocri
* Mal control diabetic o mala adherencia malgrat insulina




Infeccions genitals / urinaries

3% =

. . e e s . Do Placebo 9/8569 (0.1%)
* Risc present, major incidencia Dapaglifiozin 76/8574 (0.9%)
HR (95% Cl) 8.36 (4.19-16.68)
* Infeccions genitals lleus, que es
N . b i 2% =
poden tractat topicament :
. >
* No solen ser persistents 2
 Importancia de I'higiene =
i
Analysis time (days)
Number at risk:
Placebo 8569 7869 7220 6590 4205

Dapaglifiozin 8574 7922 7376 6888 4470



Risc d’hipovolémia

SGLT2i

 Natriuresis
* Diliresis osmotica

Precaucio
e Risc de deshidratacio
e Reduir carrega diliretica

Sinérgia i addicié amb DIURETICS
NANSA

* Allarg pla¢ permet reduir diliretic
mantenint natriuresis

Benefici en combinaciéo amb ARM
* Disminueix el risc d’hiperK+

Parameter Control Group Study Group P-value*
(n = 50) (n = 50)

Urine output in liters (mean £ S0O) 14.43 £ 0.7 18.46 £ 0.5 = 0.001*

Fluid intake in liters (mean £+ SO) 7.01 03 752 02 0.139*

Total fluid balance in liters —T7.42 £ 0.7 —10.94 £ 0.4 = 0.001*

(mean + SDO)

Fluid loss/diuretics in mlmg 1949 £ 1.2 3475 £ 2.2 = 0.001*

(mean &= S0)

15

%

/]

Empagliflozin

Rate/100 PY

Monotherapy

Placebo

n/N % Rate/100 PY

Post-Loop Diuretic

Interaction

HR (95% C1) HR (95% Cl)

p values

All-cause mortality
Overall 249/1,863 13.4 10.06 266/1,867 14.2 10.71 0.92 (0.77 t0 1.10) —
MRA users 162/1,306 12.4 9.56 198/1,355 14.6 .13 0.84 (0.68 to0 1.03) —0—p 0.0983
MRA nonusers 87/557 15.6 1.15 68/512 13.3 9.65 1.15(0.84 to 1.59) ——
Cardiovascular death
Overall 187/1,863 10.0 7.55 202,867 10.8 813 0.92(0.75t01.12) —
MRA users 120/1,306 9.2 7.08 151/1,355 111 8.49 0.82 (0.65 to 1.05) —8—t 0.1014
MRA nonusers 67/557 12.0 8.58 51/512 10.0 7.24 1.19(0.82 to 1.71) ———
Ul.5 1 i

Favors Empagliflozin  Favors Placebo



| queda res més per explicar?



TAKE HOME MESSAGES

* Funcio renal
* FG >20-25 mL/min

Optimitzacié “4 pilars”

* Beneficiamb A
e Beneficiamb A

Iniciar precogment
* Durantl'ingrés
* Fase ambulatoria

RNI .
RM Revissar DM

 DM1 o insulinopénics no.
 Estat glicemic

* Hipoglicemiants

e Pauta d’insulinitzacié

* Ser curossos amb el risc de
cetoacidosis

Adequar a caracteristiques del

pacient i tractament basal

IC Fer<40% en DM/No DM

* IC FEmr / FEp...

Precaucions:
* Fx hipotensors
* Carrega diurética = Reduir dosis!

Risc d’infeccions G-U



