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Glifloziny u srdecniho selhani (HF)

Primarni kompozitni cil: zhorseni/hospitalizace HF + KV umrti)

Empagliflozin
EMPEROR —reduced |

Dapagliflozin
DAPA - HE
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Months since Randomization
MNo. at Risk

Placebo 2371 2253 2163 2075 1917 1478 1096 593 210
Dapagliflozin 2373 2305 221 2147 2002 1560 1146 612 210

McMurray JJV et al. N Engl J Med. 2019 Nov 21;381(21):1995-2008.
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Solomon SD et al. N Engl J Med 2022;387:1089-98.
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Anker S.D. et al. N Engl J Med, 2021 Oct 14; 385:1451-61.



AHA/ACC/HFSA guidelines 2022

Stadia rozvoje HF

STAGE A:
At-Risk for Heart Failure

Patients at risk for HF but
without current or previous
symptoms/signs of HF
and without structural/
functional heart disease or
abnormal biomarkers

Patients with hypertension,
CVD, diabetes, obesity,
exposure to cardiotoxic

agents, genetic variant for
cardiomyopathy, or family
history of cardiomyopathy

STAGE B:
Pre-Heart Failure

Patients without current or
previous symptoms/signs
of HF but evidence of
1 of the following:

Structural heart disease

Evidence of increased
filling pressures

Risk factors and

« increased natriuretic
peptide levels or

« persistently elevated
cardiac troponin

in the absence of

competing diagnoses

STAGE C:
Symptomatic Heart Failure

Patients with current or
previous symptoms/signs
of HF

Marked HF symptoms
that interfere with daily
life and with recurrent
hospitalizations despite
attempts to optimize
GDMT

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines




Pravek SGLT2i

https://www.kudyznudy.cz/aktuality/nahlednete-do-pravekeho-sveta-ocima-zdenka-buriana



SGLT2I a DM s aterosklerotickym
kardiovaskularnim onemocnenim (ASKVO)
nebo jejimi rizikovymi faktory (RF)

Srovnani populaci
— metanalyza 2019: 3 CVOT u SGLT2i

{ Etablovana ASCVD x rizikové faktory CVD J

pouze ASKVO mix ASKVO a RF mix ASKVO a RF
EMPA-REG OUTCOME* CANVAS Program? DECLARE-TIMI 58

Drug | Empa Cana Dapa

Doses analysed 10 mg, 25 mg (once daily) 100 mg, 300 mg (once daily) 10 mg (once daily)

Median follow-up time, years 31 2-4 4-2

Celkovy pocet pacientt 7027020 101427 10.142 1716C  17.160

Age, mean 631 63-3 63-9
Women 2004 (28.5%) 3633 (35-8%) 6422 (37-4%)

I =T N /o2 100% 6656 ~ 66% 6o7: ~ 41%
Srdecni selhani 706 ' ~10% 14611 _ 1404 1724 ~10% =

Patients with eGFR <60 mL/min per 1.73 m* 1819 (25-9%) 2039 (Z0-1%) 1265 (7-4%)

Data are n (%) unless otherwise specified. The CANVAS Program consisted of two trials, CANVAS and CANVAS-R, but are presented combined. eGFR=estimated glomerular
filtration rate.

Zelniker TE et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. 2019 Jan 5;393(10166):31-39.


https://www.ncbi.nlm.nih.gov/pubmed/?term=SGLT2+inhibitors+for+primary+and+secondary+prevention+of+cardiovascular+and+renal+outcomes+in+type+2+diabetes:+a+systematic+review+and+meta-analysis+of+cardiovascular+outcome+trials
https://www.ncbi.nlm.nih.gov/pubmed/?term=SGLT2+inhibitors+for+primary+and+secondary+prevention+of+cardiovascular+and+renal+outcomes+in+type+2+diabetes:+a+systematic+review+and+meta-analysis+of+cardiovascular+outcome+trials

Glifloziny u DM — primarni prevence HF
Hospitalizace pro HF a KV umrti

Patients Events Events per 1000 HR (95% Cl)
patient-years

Treatment(n)  Placebo (n) Treatment Placebo

EMPA-REG OUTCOME 462 244 124 636 0-72 (0-50-1-04)
CANVAS Program 803 658 203 354

DECLARE-TIMI 58 852 872 314 451

Fixed effects model for history of heart failure (p<0-0001)

. BezHF

EMPA-REG OUTCOME 4'225 2089 339 155 0-63 0-51—0-78
CANVAS Program 4992 3689 449 136 0-87 (0-72-1-06)
99

DECLARE-TIMI 58 7730 7706 5 89 0-84 (0-72-0-99)
Fixed effects model for no history of heart failure (p<0-0001) 2 1% 0-79 (0-71-0-88)

0-35 0-50 . 2:50

+— S
Favours treatment Favours placebo

HF Bez HF
132 % Hospitalizace pro HF 129 %

Zelniker TE et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. 2019 Jan 5;393(10166):31-39.


https://www.ncbi.nlm.nih.gov/pubmed/?term=SGLT2+inhibitors+for+primary+and+secondary+prevention+of+cardiovascular+and+renal+outcomes+in+type+2+diabetes:+a+systematic+review+and+meta-analysis+of+cardiovascular+outcome+trials
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SGLT2I a CVOT

Zhorseni renalnich funkci, renalni selhani
a umrti renalnich pricin
Patients Events Events per 1000 Weight HR (95% CI)

patient-years (%)
Treatment (n)  Placebo (n) Treatment Placebo
ASKVO
EMPA-REG OUTCOME 4645 2323 152 63 115 31.0
CANVAS Program 3756 2900 179 6-4 105 35.6

0.5400.40.0.75)
0.59.(0.44-0.70)

—.—
_._ .
DECLARE-TIMI58 3474 3500 183 4-7 8.6 33- 55 0-1—0- ZEI
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) é 44% 0-56 (0-47-0-67)

_Rizikoveé faktory

CANVAS Program 2039 1447 70 41 . 0-63 (0-39-1-02)
DECLARE-TIMI 58 5108 5078 182 3.0 0 0.51 (0-37—0-69)
Fixed effects model for multiple risk factors (p<0-0001) 4 6 /O 0-54 (0-42-0-71)

0-35 0-50 - 2-50
—

Favours treatment Favours placebo

ASCVD RF

117 % Celkova mortalita NS (110 %)

Zelniker TE et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. 2019 Jan 5;393(10166):31-39.


https://www.ncbi.nlm.nih.gov/pubmed/?term=SGLT2+inhibitors+for+primary+and+secondary+prevention+of+cardiovascular+and+renal+outcomes+in+type+2+diabetes:+a+systematic+review+and+meta-analysis+of+cardiovascular+outcome+trials

SGLT2i u CKD - primarni prevence HF
Studie DAPA-CKD (dapagliflozin 10 mg x placebo)

(4304 pt, GFR 25-75 ml/min, sledovani 2,4 roku)

DM 67% | GFR ~ 43 mi/min [[RIEECR HHF |49 %, ci (0,34076)

Hospitalizace pro HF

Bez HF HE
°1 Hazard ratis% Cl, 0.23-0.70) ®1 Hazard ratio, 0.62 (95% Cl, 0.35-1.10)
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Cumulative Incidence (%)

Dapagliflozin

12 16 20 24 28 32 12 16 20 24 28

Months since Randomization Months since Randomization
No. at Risk No. at Risk

Dapagiifiozin 1917 1792 1780 1762 1661 1335 899 345 Dapaglifiozin 235 231 2 223 213 204 167 104
Placebo 1919 177 1750 1727 1664 1304 882 320 Placebo 1 207 200 192 147 94

McMurray JJV et al. Effects of Dapagliflozin in Patients With Kidney Disease, With and Without Heart Failure. JACC
Heart Fail. 2021 Nov;9(11):807-820.



Glifloziny jako antihypertenziva?

Circulation

EDITORIAL =

Are SGLT2 Inhibitors New

Hypertension Drugs?

Article, see p 1735

that treatment with SGLT2 (sodium-glucose cotransport 2) inhibitors (SGLT2i)

Recent large, randomized, placebo-controlled clinical trials have demonstrated
significantly reduces the rate of cardiovascular events (including heart failure

Kario K et al. Are SGLT2 Inhibitors New Hypertension Drugs? CIRC. Volume 143, Issue 18, 4 May 2021; Pages 1750-1753
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Nove poznatky u gliflozinu ...

https://https://eu.usatoday.com/



SGLT2i u DM a primarni prevence HF

RWE Databaze Anglle + Wales (ierapie DM s SGLT2 x bez nich)
(case —control 1:20 z 336.00 pt, 3 databaze, DM bez KVO)

Hospitalizace pro HF OR (95% Cl)

Other combination regimens (referent)

SGLT2i a GLP-1RA
CPRD GOLD €
CPRD Aurum
SAIL

¢ 1

0.24 (0.12, 0.81)
0.52 (0.31, 0.86)
0.38 (0.14, 0.91)

SGLT2i
CPRD GOLD

—_—
Subtotal (-squared = 1.5%, p = 0.362) @ l 57% 0.43 (0.28, 0.64)

0.51 (0.25, 0.96)
CPRD Aurum 0.49 (0.40, 0.59)
SAIL 0.49 (0.35, 0.69)

——
——
Subtotal (I-squared = 0.0%, p = 0.994) @ l 51% 0.49 (0.42, 0.58)

GLP-1RA

CPRD GOLD 0.76 (0.40, 1.46)
CPRD Aurum — 0.88 (0.74, 1.04)
SAIL 0.69 (0.52, 0.94

o 0 ( )
Subtotal (I-squared = 0.7%, p = 0.365) ) l ) 0.82 (0.71, 0.95)

|
3

decreased risk increased risk

Wright AK et al. Primary Prevention of Cardiovascular and Heart Failure Events With SGLT2 Inhibitors, GLP-1 Receptor
Agonists, and Their Combination in Type 2 Diabetes. Diabetes Care. 2022 Apr 1;45(4):909-918.




Evropska doporuceni HF 2021
HFrEF — SGLT2i

ESC GUIDELINES
@ E S C European Heart Journal (2021) 42, 35993726

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

O reduce vvu;r!,||xly for all patients
y

I 3
|0 reduce HF hospitalization/mortality - for selected 1):r!|=)vlr:

Volume overload

Recommendations ) Class® Level®

ACEiI ded for patients with HFrEF to reduce the risk of HF
110113

nospitatiZauorn dna aeat

nmended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death."* 120

1ed for patients with HFrEF to reduce the risk of HF hospitalization and death.!2122

liflozin are recommended for patients with HFrEF to reduce the risk
SGLT2i \d death,'%81%?
scommended as a replacement for an ACE-I in patients with HFrEF to reduce the risk of HF
ARNI [

e T o=

McDonagh TA et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. European Heart Journal (2021) 42,
35993726




ADA/EASD consensus treatment algorithm
2022

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes
(in addition to comprehensive CV risk management)

+Indicators of + HF

high risk

+ASCVD?*

Defined differently across CVOTs but

. s . . Currentor prior
all included individuals with established CVD (e.g. . H
MI, stroke, any revascularization procedure). While definitions vary, most ggzjﬁzr:fegfﬁ :rglt:r
Variability included: conditions such as transient comprise > 55 years of age with HEOEF
two or more additional risk P

ischaemic attack, unstable angina, amputation,
symptomatic or asymptomatic coronary artery
disease.

factors (including obesity,
hypertension, smoking,
dyslipidaemia or albuminuria)

PREFERABLY

+ ASCVD/Indicators of high risk o _ _

SGLT-2i* with primary evidence

of reducing CKD progression

_ # 9is SGLT-2i® with proven

GLP ‘l_ Rp& _SGLT_ 2 ~ HF benefit -”L thi: Use SGLT-2i in people with an eGFR = 20 ml/min per 1.73 m?, once
with proven with proven enetit] > initiated should be continued until dialysis or transplantation

CVD benefit CVD benefit population

- or -
GLP-1 RA with proven CVD benefit if SGLT-2i not tolerated or
contraindicated
If HbA;c above target

For patientson a GLP-1 RA, consideradding SGLT-2i with proven CVD
benefitand vice versa
+ TZDA

If HbA;c above target, for patients on SGLT-2i, consider
incorporating a GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed



DM + renalni poskozeni a SGLT2I

Studie CREDENCE (Cana 100mg x placebo)
(4401 pt, GFR 30-90 ml/min, vSichni RAAS blokatory...)

Primarni kompozitni cil Renalné specificky kompozitni cil Umrtni z CV pfiéin

tio, 0.66 (95% Cl, 0.53-0.81)

P<0.001
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Months since Randomization Months since Randomization Months since Randomization
No. at Risk No. at Risk No. at Risk
Place 2199 2178 2132 2047 1725 1129 621 Placebo 2199 2178 2131 2046 1724 1129 621 170  Placebo 2199 2185 2160 2106 1818 1220 688 189
ar 7in 646 Canagliflozin 2202 2181 2144 2080 1786 1211 646 196  Canagliflozin 2202 2187 2155 2120 1835 1263 687 212
ESKD + 2X kreat + .
V' —= ~ 0
Varenantont | RGN | HF-15% |
4 I (
131 % | CV umrti nebo hospitalizace pro HF | P < 0,001
& J o
( N (
139 % Hospitalizace pro HF P < 0,001
o J o
Perkovic V et al. Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. 2019 Jun

13:380(24):2295-2306.


https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/30990260

1. Glifloziny sy antidiabetika

Vasokonstrikce afferentni arterioly —
| glomerularni hyperfiltrace
VA
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Lumen Blood SGLT2i — KV bezpecnost?

Na* L Canagliflozin
ATPase D - .
_Ii:mucose apagllflom_n CVOT
Empagliflozin
Ertuglifiozin

Ipragliflozin
Luseogliflozin ...

1 glykosurie

SGLT2 inhibitor .
7 natriuréza

Upraveno dle Erik J.M. van Bommel et al. SGLT2 Inhibition in the Diabetic Kidney—From Mechanisms to Clinical Outcome
CJASN April 2017, 12 (4) 700-710




Glifloziny u DM: ASCVD x RF

ASCVD RF

l1 5 % MACE (m+cMP+KV amrti) NS (11 %)

115 % IM NS (11%)

120 % KV umrti NS (12 %)

NS (12 %) CMP NS (11 %)

Zelniker TE et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. Lancet. 2019 Jan 5;393(10166):31-39.
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DM ~ 40%
HF
— 20/5
CKD ~ 50%

HF ~10% @ DM  CKD ~ 25%

‘ Kardio-renalni syndromy‘

DM ~ 40%
CKD
~10%

HF ~ 30%
Dialyza — 45%




Patofyziologie KV benefitu gliflozinu
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CKD u DM 1 neDM a SGLT2i

Studie DAPA-CKD (Dapa 10 mg x placebo
(4304 pt, GFR 25-75 ml/min)

Primarni kompozitni cil Renalné specificky komp. cil

, 0.45-0.68)

Placebo

%)

ilative Incidence |

Cumulative Incidence (%)

ESKD + |50% GFR + | |
CV a renalni umrti HE ~ 11%

No. at Risk
Placebo 2152 1993 19 85 1791 3 2152 1993 1936 138
Dapaglifiozin 2152 2 89 1841 3 308 apag zin 2152 2001 1955 1f

1791 1664 1232 270
1841 1701 1288 831 309

8
8

HHF

149 %
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Months since Randomization

No. at Risk
Placebo 2152 2023 1989 1957 1927 1853 1451 976 360 2152 3 1993 1972 009 379
Dapaglifiozin 2152 2035 2021 2003 1975 1895 1502 1003 384 : zin 2152 3 2017 1998 1925 028 398

Heerspink HIL et al. Dapagliflozin in Patients with Chronic Kidney Disease. N Engl J Med 2020;383:1436-46.



SGLT2I u HFpEF (+mrEF)

Studie EMPEROR-preserved (Empa 10 mg x placebo)
(5988 pt s HF s EF > 40% + s/bez DM, 26 meésicu)

Primarni kompozitni cil

Hospitalizace HF + <> A acebo
CV umrti

1l 21% (c1 0,69 -0,90)

Empagliflozin

s DM -121 %

bez DM -|22 %

EF ~ 54%
EF 41-49 ... 33%
EF 50-59 ... 34%
EF =260 33%

T T T T T T T T 1
1215 18 21 24 27 30 33 36

Cumulative Incidence (%)

Months since Randomization

No. at Risk
Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400
Empag“ﬂozin 2997 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402

Anker S.D. et al. Empagliflozin in Heart Failure with a Preserved Ejection Fraction. N Engl J Med, 2021 Oct 14;
385:1451-61.




Glifloziny u DM s ASKVO nebo RF

Hospitalizace pro HF a KV umrti

Patients Events Events per 1000 i HR (95% Cl)
patient-years

Treatment (n)  Placebo (n) Treatment Placebo

ASKVO
EMPA-REG OUTCOME 4687 2333 463 19.7
CANVAS Program 3756 2900 524 21.0

0.77(0.65-0.92)
DECLARE-TIMIS8 3474 3500 597 199 - : —— 0 08300712008
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) 24 /O 0-76 (0-69-0-84)

__Rizikové faktory

CANVAS Program 2039 1447 128 89 0-83 (0-58-1-19)
DECLARE-TIMI 58 5108 5078 316 70 _ L 0-84 (0-67-1-04)
Fixed effects model for multiple risk factors (p=0-0634) “ 16% N S 0-84(0-69-1-01)

035 050 : 2.50
<_

Favours treatment Favours placebo

ASCVD RF

129 % Hospitalizace pro HF [ 136 % }

Zelniker TE et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. 2019 Jan 5;393(10166):31-39.
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SGLT2I u HFrEF

Meta-analyza DAPA-HF a EMPEROR-reduced

Number with event/number of patients (%) l1 30/0 (CI 0,77 _ 0,98) HR (95% Cl)

SGLT2 inhibitor Placebo

EMPEROR-Reduced 249/1863 (13-4%) 266/1867 (14-2%) : 0-92 (0-77-1-10)
DAPA-HF 276/2373 (11-6%) 329/2371 (13-9%) : 0-83 (0:71-0-97)
Total ; 0-87 (0-77-0-98)

Test for overall treatment effect p=0-018
Test for heterogeneity of effect p=0-39

Umrti z CV priéin

Number with event/number of patients (%) l1 4% (Cl 0,76 _ 0,98) HR (95% Cl)

SGLT2 inhibitor Placebo

EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) —-—i— 0-92 (0-75-1-12)
DAPA-HF 227/2373 (9-6%) 273/2371 (11-5%) 0-82 (0-69-0-98)
Total ; 0-86 (0-76-0.98)
Test for overall treatment effect p=0-027 :

Test for heterogeneity of effect p=0-40 . . . 1.00

Efekt empagliflozinu a dapagliflozinu na hospitalizace pro HF byl konzistentni
ve dvou nezavislych studiich @ hapovida, ze tyto Iéky také zlepsuji renalni cile

a redukuji celkovou a KV mortalitu u pacientt s HF

Zannad F et al. SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the
EMPEROR-Reduced and DAPA-HF trials. Lancet, 2020 Sep 19;396(10254):819-829.




SGLT2I u HFrEF

Studie DAPA-HF (Dapa 10 mg x placebo)
(4744 pt s HF s EF <40% + s/bez DM; median 18 mesicu sledovani)

Dapagliflozin

ZhorsSeni HF

Primarni kompozitni cil

[ s DM -125 %
. bez DM -|27 %
_,/

T T T T T 1
9 12 15 18 21 24

Months since Randomization

Curulaive Incidence (%)
Cumulative Incidence (%)

No. at Risk

Placebo Placebo

Dapagliflozin
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SGLT2I u HFrEF

Studie EMPEROR-reduced (Empa 10 mg x placebo)
(3730 pt s HF s EF <40% + s/bez DM, 16 mésicu)
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SGLT2I u HFpEF (+ mrEF)
Studie EMPEROR-preserved (Empa 10 mg x placebo)

(5988 pt s HF s EF > 40% + s/bez DM, 26 meésicu)
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SGLT2I u HFpEF (+mrEF)
Studie DELIVER (Dapa 10 mg x placebo

(6263 pt s HF s EF > 40% + s/bez DM; median 2,3 roku)
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CKD x HF efekt SGLT2i u HF ci no HF

Studie DAPA-CKD (Dapa 10 mg x placebo)
(4304 pt, GFR 25-75 ml/min)
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