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We are at war with heart failure (Braunwald, 2015).

Figu -~ Proposed new models of care for
heart fallure

The Four Pillars of Heart Failure

Initiate

Reassess

Consider additional therapies
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Recommendations Class* Level’

An ACE-/ s recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death,"*~""

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death.'™* ="

An MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death. "2

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death, '

Sacubitril/valsartan is recommended as a replacement for an ACE-|in patients with HFrEF to reduce the risk of HF
hospitalization and death.®

© ESC 2021
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Symptomatic HF with
LVEF 250%

Symptomatic HF with
LVEF 41%-49%
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SGLT2 tarixi

Empaglifiozin
became the flirst
SGLT2I approved by Sotaglfiozin was

the FDA 1o mduce opproved by the
the risk of European Medic?nes
cardiovascular death Agoency, bocoming
The first clinical study the first approved In 2019, the
of canagiifozin was duat-targel ADA included
conducied in pationts SGLT1/SGLT? SGLT2 in the
with T1DM inhibitor, ouidelines
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The ESC has
published its lotest
HF Guidelines for

2021, which include

SGLT as the

standaed traatment
for patients with
HFEF

In 2012

In the 1850s in 2017

In 2020

In 2021

Dapaglifiozin Empagifiozin, Enuglifiozin Cansglifozin conducted The ,2020 ADA
was listed Ipraglifiozin, was approved the first study of SGLT2| Guidelines indicate
globally Luseoglifiozin by the FDA with renal oulcome as that SGLT2i can

and Tofogiiflazin the primary endpoint. deiay the
were approved providing strong progression of CKD
by the FOA evidence for ihe and/or reduce CVD,
application of SGLTZ n loval A avidonce,
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SGLT2 inhibitorlarinin tarixi(FDA)

FDA approval to reduce HHF, CV CKD with or

FDA approval
for reduce CV
death in T2DM

T2DM (EMA Nov
2012)

FDA approval to reduce

? P —

L J

FDA Guidance on
CVOTs

EMPAREG-
OUTCOME

First in vivo studies
on phlorizin

DECLARE- DAPA-HE
canagliflozin dapagliflozin TiMI 58

empaglifiozin ertugliflozin

death and CKD progression in without
patients with T2DM and CKD T2DM (FDA)

HFrEF with

Symptomatic chronic

HF (EMA)

HFpEF with or
without T2DM (FDA)

or without HFrEF with or
T2DM (FDA) without T2DM (FDA)

® 9

EMPEROR-

PRESERVED

EMPEROR-

REDUCED

DAPA-CKD

x

EMPULSE

DELIVER

EMPA-
KIDNEY

DAPA-MI
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$1 segment proximal tubule:
~90% of renal glucose reabsorption

basolateral

K

Glucose (—@U}

reabsorption

Urine
apical / tubular

Na

~90% of glucose
filtered reabsorption

Glucose
€

SGLT-2
inhibitors
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SGLT 2 tasir mexanizmlari

-Osmotik Diurez va natriurezin artmasi
-Qanda Qliikoza saviyyasinin kontrolu
-Arterial tozyiqin azalmasi

-Urayin energetik metabolizminin yaxsilasmasi
-Isemik reperfuzuyon zedalonmonin garsisinin
alinmasi

-Urok Na/H miibadilesinin inhibisiyasi
-Epikardial yag kiitlasinin azalmasi

-Oksidativ stresin azalmasi

-Urak uygunsuz remodellosmosinin garsisinin
alinmasi

-Endotel funksiyasinin yaxsilasdirilmasz:

CENTRAL ILLUSTRATION: Potential Direct Myocardial and Indirect =
Systemic Effects of SGLT2;

energetics

4 provascular
progenitor cells

Lopaschuk, G.D. et al. J Am Coll Cardiol Basic Trans Science. 2020;5(6):632-44.
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SGLT 2 tasir mexanizmi

-Badon ¢akisinin azalmasi
-Simpatik sinir sisteminin inhibiyasi
-Eritropoeitin soviyyasinin artmasi
-S1dik tursusu soviyyesinin azalmasi
-SGLT1 saviyyasinin azalmasi
-Damar funksiyasinin >

yaxsllasdlrllmaSI : ‘ Decreased Severity

of

-[1tithabin garsisinin alinmasi o Heart Failure

Degradation
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Natrium-Qlikoza kotransporter 2 preparatlari
SGLT2 Inhibitors: Dosing & Indications

A quick reference guide for common SGLT2 inhibitors.

AGE STARTING MAX EGFR NOTABLE
GROUP DOSE DOSE LIMITATIONS INDICATIONS - u
—— |
Adults & 100 mq once daily 30005 Not for dose increase T2DM, ASOVD, A0 80
o : r i S —— -
Canagliflozin 210 yrs Kadore beaaiiin once i albuminuria >300 H -
daily mg/day
NDC 5458-140-30 Dtablets
10 mg anOKana o, -- Diablets  ¥0C0310-6205-30
ErEF HF
Dapaglifiozin Adults & 5 mgonce dally i Not for glycemic T2DM, HFrEF, HFpEF, W, S g "xm183-220-30 by i
210 yrs daily control if eGFR <45 CKD ¥ Jardlanc ]
(canagliflozin) ~ == . Jardiance fdl’XIg 3
R
= Teblets
, B | Tablets LN = e g e
Empagiifiozin Adults & 10 mg once daily P Not for glycemic T2DM with ASCVD, = ‘ pag Ozm e
: : ; ErE £ f 7 A o .
210 yrs in the morning daily control if eGFR <30 HErEF, HFpEF, CKD Dispense with Medication Guide :'a Ry 10 mg _
s
= |
Wtadkts
Entugiifiozin Adults 5 mg once daily in 10?1:‘09 Not for glycemic T2DM on! }3!!552!17 Rxonly m @m Y, Dnspensemh ‘LQXicon
g only the morning ¢ control if aGFR <45 d Medication Guide % g Lol
daily . h\“*%
— Rxonly
|
; Adults 20 mg once daily 20mg Not for glycemic ﬂm@ :;
Bexagliflozin ) : once ‘ T2DM only 3
only in the morning : control if GFR <30

daily
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EMPA REG OUTCOME 2010-2013

EMPA-REG OUTCOME was a randomized, double-blind, placebo-controlled trial

A Primary Outcome

7020pasienti ahato edan,
42 0lks,590 morkoz
2qrup;

-tirok-damar 6liimii 38% oo

B Dcﬂh from Cavdmascular Causes

-timumi 6liim 35%
UC hospitalizasiya 32%

20— 94 Placebo
- Placebo = ¥
§' 154 §' 7
5 c
2 Hazard ratic, 0.56 (95.02% C1, 0,74-0.99) & 8 Hazad rao, 062 95% €1, 043-0.77) Empagiliozin
B P=0.04 for superiarity Empaglifiozin £ 51 P<OR0L
3 104 3 .
| 2
§ 5 34
e} =
& & 24
14
- 1 T 1 1 ] L] ' 1 c 1] ' 1 ] T T 1 |}
a 6 12 13 24 30 36 42 45 0 (3 12 18 28 30 36 42 43
Month Month
No. at Risk No. at Risk
4687  ASBD 4455 4328 3851 2821 2359 1534 N Empagtiflozin 1687 4651 4608 4556 4128 079 2617 1722 44
2333 1256 21%4 2112 1873 1380 116 741 166 Placsbo 2333 2303 1280 43 W12 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
15+ 7= Placebo
Placebo
- = &
& £
§ 10- 9
& Hazard ratio, 0.68 {95% €1, 0.57-0.82) & Mazard ratio, 0165 (95% CI, 0.50-0.85)
5 Pe0.001 Empaglifiozin 5 41 p=000 Empagiifiozin
3 = 3
b 2
€ s $
i i:
1
e T T T T T T T 1 e T 1] Ll T T T T 1
0 L 12 18 24 30 3& 42 45 0 & 12 15 2] 3 36 42 43
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 €123 3079 2607 172 414 Empagiiflozin 4687 4614 4523 4427 39BB 2950 2487 1634 365
Macebo 2333 238 280 2243 2012 1503 124) s 1 Placebo 233y 2n 226 33 1932 W24 1202 75 163
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EMPA REG OUTCOME 2010-2015

Primary Outcome Death from Cardiovascular Causes Tuble 1. Primary and Secondary Cardio lar Out
Hazard Ratio P Value for Hazard Ratio P Value for SRR - ST i u — — S—

Subgroup Empaglifiozin_ Placebo {9534 C1) Interaction (95% Cy) Interaction Pl " Empagﬁﬂocin H { Ratio

no. in subgroup

All panianes 4687 2333 e —— Outcome (N=2333) (N =4687) (95% C1) P Value

e - - == N : 2 rate/1000 rate /1000
b5 yr 2091 1036 —— P 21 no, (%) patient-yr  no. (%6) patient-yr

Son : on o3 Death from cardiovascular causes, nonfatal myocar- 282 (12.1) 439 490 (10.5) 37.4 0.86 (0.74-0.99)
iere- 2R L o el VTR - dial infarction, or nonfatal stroke: primary
Female 1351 653 —— e 1 F

Race : .00 : 0.41 outcome
White 3403 Lo e ——t Noninferiority <0.0011
Asian 1006 511 —— ————

Black 237 120 —— —— 4 Superiority 0.047

Glycated hemaglobin 0.0 : 0.51
R S21% 63 e : P Death from cardiovascular causes, nonfatal myo- 333 (143) 525 599 (128) 464  0.89 (0.78-1.01)
=8.5% 1475 726 IR —— cardial infarction, nonfatal stroke, or hospi-

Body mass index : 0.06 i 0.05 talization for unstable angina: key secondary
<30 279 1120 p~-fl:| b—o—f-d outcome®
»10 J408 1213 Fre— o=ttt}

Blood pressuse control : 065 : 044 Noninferiority <0.0017
SBP 2140 mim Mg or DBP 290 mim Hy 1780 934 ——-0%—‘ »—v—?—'c A
SEP <140 mm Hg and DEP <90 mm Hy 2907 1399 [ —t—i Superiority 0.087

Estimated glomarular filiration rate E @20 E Q13 Death
=90 mifoming1.723 m? 1050 488 H——C e p———

60 10 <90 mil/min/ 173 ! 2425 1238 e o) —<=f From any cause 194 (8.3) 28.6 269 (5.7) 19.4 0.68 (0.57-0.82) <0.001
<8O0 mifmun/1. 723 m? 1212 &07 —1 e e 0

Urine alburmin-te-crextiniom ratio : 0.40 : 022 From cardiovascular causes 137 (5.9) 20.2 172 (3.7) 124 0.62 (0.49-0.77) <0.001
3 g R e
‘;g :;g;:o RIR :;:: It‘,:i e —i Fatal or nonfatal myocardial infarction excluding 126 (5.4) 19.3 223 (4.8) 16.8 0.87 (0.70-1.09) 0.23
=300 mg/n 509 260 b — silent myocardial infarction

N o s e pos e S — o e = e Nonfatal myocardial infarction excluding silent 121 (5.2) 185 213 (4.5) 160  0.87 (0.70-1.09) 0.22
Only Coronary atery diseuse 2732 1340 "o bt myocardial infarction
Only peripheral artery disease 1 L —_— ’ . ;
it Apetiagpaptiraiert dvem RicK ey L : Silent myocardial infarctions: 15 (1.2) 5.4 38 (1.6) 70 128 (0.70-2.33) 0.42

inselin ; 028 : %92 Hospitalization for unstable angina 66 (2.8) 10.0 133 (2.8) 10.0 0.99 (0.74-1.34) 0.97
No 2435 1198 —t —t
Yes z252 1135 e ——t Coronary revascularization procedure 186 (8.0) 29.1 329 (7.0) 25.1 0.86 (0.72-1.04) 0.11

% nx or pxe B . Q.54 ' 023

g - e i e el Fatal or nonfatal stroke 69 (3.0) 105 164 (3.5) 123 118 (0.89-1.56) 0.26

e reetprrton sorany i et s o G o Nonfatal stroke 60 (2.6) 8.1 150 (3.2) 112 1.24 (0.92-1.67) 0.16
Ma 243 1n2 —r S | A Transient ischemic attack 23 (1L.0) 3.5 39 (0.8) 29 0.85 (0.51-1.42) 0.54
Yes 4446 2221 +—4— —

ACE inhibitor or ARB ; 0.49 H 0.86 Hospitalization for heart failure 95 (4.1) 145 126 (2.7) 9.4 0.65 (0.50-0.85) 0.002
No 88! 465 p—i] —_—

You nq: u:s »._: —a—i Hospitalization for heart fallure or death from car- 198 (8.5) 30.1 265 (5.7) 19.7 0.66 (0.55-0.79) <0.001

Beta blocker : 0.61 : 0.99 diovascular causes excluding fatal stroke
No 1631 235 e ‘—t—

n.::...- 3088 bt ' 654 ! S = Data were analyzed with the use of a four-step hierarchical-testing strategy for the pooled empaglifiozin group versus the placebo group in
No 3640 5 Pl ' 3 ' the following order: noninferiority for the primary outcome, noninferiority for the key secondary outcome, superiority for the primary out-
Yes 2047 agg ) o come, and superiority for the key secondary outcome. Each successive hypothesis could be tested, provided that those preceding it met the

r v ) r v p 8 esignated level of significance, Data are based on Cox regression analyses in patients who received at least one dose of a stu ug.
: . - d ed level of fi D based on C ho d at | d f d
033 050 3,00 i 025 059 A T One-sided P values are shown for tests of noninferiority, and two-sided P values are shown for tests of superiority,

1 Silent myocardial infarction was analyzed in 2378 patients in the empaglifiozin group and 1211 patients in the placebo group.

Favors Empagliflorin  Favors Placeba Favars Empaglifiorin  Favors Placeb
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DAPA-HF Design

4,744 patients 20 countries

Enrolment Randomization

Inclusion:
» NYHA class IV
» LVEF <40%

+ NT-proBNP 2600 pg/ml*

Exclusion:

» eGFR <30 ml/min/1.73 m?

» SBP <95 mmHg
» type 1 diabetes

Visit 1

Day -14

0’0
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2019

Event-driven

I

N=2371

Placebo

Dapagliflozin
10 mg once daily

2844 Primary endpoints
Composite of:

+ CV death

* HF hospitalization

» Urgent HF visit

Visit2 Visit3

Day0 Day14

| I

Visitd  Visit5

1

.
I v

Visit 6 etc.

Day60 Day120 Every 120 days
*>400 pg/ml if HF hospitalization within <12 months; 2900 pg/ml if atrial fibrillation/flutter

DAPA-HF TRIAL

Dapagliflozin in Patients with Heart AREERIC,
Failure and Reduced Ejection Fraction CARDIOLOEY

[ Randomized, parallel group, pincebo-controlled trial l;

Objective: To evaluate dapaglifiozin (a sodium-glucose
cotransporter 2 [SGLT2] inhibitor) compared with
placebo among patients with heart failure and a
reduced ejoction fraction (HFrEF).

Inclusion criteria: patients with symptomatic HF; |
a4.744 LVEF =40% NT-proBNP =600 pg/ml (if hospitalized
» for HF within last 12 months =400 pg/ml; if atrial
patients fibrillation/flutter =900 pg/mil)

d’L—

Dapagliflozin Pl o
it acebo
72,575 @ n = 2.871)

i

} ' Cardiovascular death, hospitalization
for HF, or urgent HF visit%
HR 0.74; 95% CIl 0.65-0.85, P< 0.001

' Cardiovascular death %
‘ HR 0.82; 95% CI 0.69 to 0.98

. L Worsening of renal function %
/ HR 0.71; 95% Cl 0.44 to 1.16

mnmmounl 1 Patients with Heart Failurs and

" PRIMARY OUTCOME

 SECONDARY OUTCOME

Conclusion: Dapaglifiozin vs. placebo was associated
with a reduction In cardiovascular deaths and HF events

rray JJV. Solomen S0, Inzucchi SC, at al, for the DAPA-HF Trial
Flection F N wewt s mtaomlu' I Ahead of Print.
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CENTRAL ILLUSTRATION: Time to Primary Outcome Measure Stratified by
Baseline Diuretic Agent Doses in EMPEROR-Reduced

Loop Diuretics <40 mg
Equivalence Dose
50 -

50 ~
HR: 0.78 HR: 0.65

o 40 4 (95% Cl: 0.47-1.29) 2 40 4 (95% Cl: 0.46-0.92)
= S
IS =8
E 7 30 - E 7 30
3¢g 3 g

= Placebo s
23 204 €3 20-
g2 EE
ﬁ 10 4 Empaglifiozin  § 10 -

0 - - - v v T v . v 0 - T - T - - - - v
(o] 3 6 9 12 15 18 21 24 27 (0] 3 6 9 12 15 18 21 24 27

Months Since Randomization Months Since Randomization
Patients at risk Patients at risk
——229 218 212 184 145 106 68 44 20 10 —— 368 344 333 275 237 183 132 92 52 24
—— 253 244 232 208 172 118 71 47 28 8 —— 363 351 338 300 257 208 148 98 54 22

Loop Diuretics >40 mg

Loop Diuretics =40 mg
Equivalence Dose

Equivalence Dose

wui

o
wu
[}

HR: 0.65 HR: 0.88
(95% Cl: 0.51-0.82) (95% Cl: 0.71-1.10)

IS

o
N
(=}

Estimated Cumulative
Incidence (%)
w
o
Estimated Cumulative
Incidence (%)

W
o

20 A 20 -

10 4 10 -~

0 T T T T T T T T 1 o T T T 1
(o] 3 6 9 12 15 18 21 24 27 (o] 3 6 9 12 15 18 21 24 27

Months Since Randomization
Patients at risk

Months Since Randomization
Patients at risk

—— 703 647 600 501 412 327 239 155 91 40 —— 523 467 428 353 286 219 164 113 58 32
—— 708 671 641 547 439 340 250 159 90 47 —— 509 467 437 346 288 231 171 116 57 22
Placebo Empagliflozin

Dhingra NK, et al. J Am Coll Cardiol HF. 2024;12(1):35-46.

2020
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EMPEROR-REDUCED

Cardiovascular and Renal Outcomes Agllx-‘l\lcaﬂ

: L
with Empagliflozin in Heart Failure CARDIOTOEY
I Double-bBlind, paralliecl-group, placobo~controlleod trial l
5> — S e Objective: To evaluate the use of empagliflozin in patients

with chronic heart failure and & reduced ejection fraction
with or without diabetes.

Inclusion criteria: Adults (18 yoars of age) with or

3730 without diabeotes who had chronic heart fallure (funao-
tional class 11, 111, or IV) with a left ventricular ejection
patients fraction of 40% or loess on excollont basaline GDMT.

Pplacebo
(N<=1867)

r empagliflozin
=i - A )
( (N 1863) e

T
PRIMEA

Cardiovascular death or
hospitalization for heart fallure %%
HR O.75; 95% Cl, 0.65 to 0.86; P<0.001

Total no. of hospitalizations ’
for heart fallure (N) !
HR 0.70; 959% CI, 0.58 to 0.85; P<0.001 \,

Mean change in eGFR per year i"
HR 1.73 ; 95%0 ClI, 1.10 to 2.37; P<0.001 \

Conclusion: Among patients r.o.!vlng recommended therapy for
heart fallure, those In the empaglifilozin group had a lower risk of
ocardiovascular death or hospitalization for heart failure than those
in the placebo group, rog:r:'lo:. of the presence or absence
o abetes.

o M. =, B
et OL it

J. @t o)., for tho £ RO Tteds Trial iny ». Ce Mar and
in Fultuire. N Ergl 4 Med 2020,A0 28 0E U shead of printd.
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Placebo

0‘0
EMPEROR-Reduced

Empaglifiozin
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C—

Endpoint n/N Events/ n/N Events/ ) g-trond
100 py 100 py Adjusted HR (95% CI) y dose)
CV death or first HHF
No diuretics 32/229 1.7 28/253 9.1 0.78 (0.47, 1.29) - 0.192
=40 mg 76/368 16.6 53/363 10.9 0.65 (0.46, 0.92) —a-—
40 mg 177/703 21.3 120/708 13.8 0.65 (0.51, 0.82) R N
=40 mg 171/523 29.1 153/509 25.9 0.88 (0.71, 1.10) = =
Total (first and recurrent) HHF
No diuretics 29 — 21 —- 0.69 (0.35, 1.36) F - 1 0.082
=40 mg 99 — 51 — 0.53 (0.34, 0.84) e
40 mg 208 - 104 - 0.53 (0.38, 0.73) —l—
=40 mg 211 — 204 - 0.93 (0.68, 1.28) -
First HHF
No diuretics 22/229 8.0 12/253 3.9 0.48 (0.24, 0.97) I = 0.036
=40 mg 54/368 11.8 33/363 6.8 0.56 (0.36, 0.87) —-—
40 mg 125/703 15.0 81/708 9.3 0.63 (0.47, 0.83) +— .
=40 mg 135/523 23.0 115/509 19.56 0.84 (0.65, 1.08) (B RE
CV death
No diuretics 13/229 4.5 19/253 5.8 1.32 (0.65, 2.67) } - | 0.700
=40 mg 35/368 6.9 31/363 6.1 0.88 (0.54, 1.42) -
40 mg 76/703 8.1 60/708 6.5 0.77 (0.55, 1.09) —
=40 mg 78/523 TS 73/509 10.9 0.96 (0.70, 1.32) (R
All-cause mortality
No diuretics 15/229 52 26/253 8.0 1.51 (0.80, 2.86) t - { 0.575
=40 mg 46/368 9.1 36/363 7.1 0.78 (0.50, 1.21) —a.—
40 mg 100/703 10.7 88/708 9.5 0.86 (0.65, 1.15)
=40 mg 101/523 14.6 95/509 14.1 0.94 (0.71, 1.25) m
T
0.1'25 0.25 O.'5 ‘; é ;t

Favors empagliflozin

-

Favors placebo
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’ ’ Azarbaycan %’ EMPEROR-Preserved
‘ Ka rdiOIOgiya (A(f:'litl:l‘f}’\; Empaglifiozin in Heart Fallure

CARDIOLOGY With a Preserved Ejection Fraction
. .
Comiyyati

Randomized, double-blind, placebo-controlled trial

OBJECTIVE: To evalunte the effects of SGLT 2 inhibition with empagliflozin on major
heart fallure (HF) ocutcomes In patients with HE and a preserved ejection fraction (EF ).

MeanlVEF— %  54.3+8.8 54.3+8.8 5sp2§8
LVEF >40% to <50% — no. (%)995 (33.2) 988 (33.0)

LVEF 250% to <60% — no. (%)1028 (34.3) 1030 (34.4) OQ
LVEF 260% — no. (%) 974 (32.5) 973 (32.5) A D o e

PRIMARY OUTCOME

Hazard ratwo, 0.7% (953 CL0.68-0.90)

Hazard ratia, 8.7 (%% CL 0.61-058) . PO
90- ; b A7 X
P .,-/f 0= 13.8% vs. 1719 (P<0.001)

E o8 Empagithszn ; " Empagituzio

L rd W HR 0.79
! % L

§ E 50 1 8.6% vs. 11.8% (P<0.001) (95% C|

g s

5 A _ 0.69, 0.90)
3 'g 016 1 U v 7.3% vs. 8.2% (P=NS)

f P = 0.0003
% o i

CONCLUSION

/ 104
10)+ ! T T T T T ] 1 i Empaglifiozin redoucad the combinaed risk of €V doath
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AMERICAN
COLLEGE of
CARDIOLOGY.

Advancing Heart Care
Worldwide

Dapagiiflozin in Heart Failure With Mildly
Reduced or Preserved Ejection Fraction

International, Multicenter, Double-Blind, Randomized Controlied Trial

CENTRAL ILLUSTRATION: Efficacy of Dapagliflozin in Patients With and

Without Recent Hospitalization

Worsening HF Event or CV Death

Recent HF Hosp
HR: 0.78 (95% Cl: 0.60-1.03)

Cumulative Incidence (%)

Pinteraction = 0.71

25 4
20 1 ™
15 - —
12 i _// No Recent HF Hosp
0 - —— HR: 0.82 (95% Cl: 0.72-0.94)
0 5 1 1.5 2 2.5 3

Years

@ 35 4
% 30 - Pinteraction = 0.77
£ 254
=
E 20 Recent HF Hosp
@ 154 HR: 0.85 (95% Cl: 0.56-1.29)
g 10 "1 ”’_’_1"
= ——
g 31 e Recent HF Hosp
O 04 HR: 0.89 (95% Cl: 0.73-1.09)
0 5 1 1.5 2 2.5 3
Years
— Placebo

Cumulative Incidence (%)

Cumulative Incidence (%)

Pinteraction = 0.90

Recent HF Hosp
HR: 0.76 (95% CI: 0.55-1.04)

- ./"_-’J—d_’

=" No Recent HF Hosp

HR: 0.77 (95% CI: 0.66-0.90)

T T

1.5 2 2.5 3
Years

All-Cause Death

Pinteraction = 0.95

Recent HF Hosp
HR: 0.96 (95% ClI: 0.70-1.31)

15 - /
10 =
5 . ///No Recent HF Hosp
HR: 0.94 (95% Cl: 0.82-1.07)
0 4 Ll T v Al Ll Ll r
0 5 1 1.5 2 2.5 3
Years
— Dapagliflozin

Cunningham JW, et al. J Am Coll Cardiol. 2022;80(14):1302-1310.

OBJECTIVE: To assess the safety and efficacy of dapaglifiozin,
an SGLT2 inhibitor, In heart failure (HF) patients with ejection fraction >40%,

irrespective of diabetes status

PATIENTS

we

DAPAGLIFLOZIN
(N=3,131)

type £ dia

natriuretic

PLACEBO
(N=3,132)

PRIMARY ENDPOINT

Composite of hospitalization far HF, urgent visit for HF, or CV death,
for dapagliflozin vs. placebo: 16,4% vs. 19.5%, p<0.001

SECONDARY ENDPOINT

Death from any cause for dapaglifiozin vs, placebo

15.9% vs. 16.8%, not statistically sianificant

CONCLUSION
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DECLARE-TIMI 58 trial (2013-2019)

ggc%ne Trial Design a

17,160 with Type 2 DM
Established CV Disease (6974) or

Multiple Risk Factors {(10186)

RANDOMIZE 1:1
DAPAGLIFLOZIN DOUBLE BLIND

10 mg DAILY All other DM Rx per treating MD

PLACEBO

Follow-up visits OQURATION
In Person Q 6 mo/ telephone Q 3 mo EVENT DNUVER
>1390 MACE

Primary EPs
Safety: MACE (CVD/MI/Ischemic Stroke)
Dual Efficacy: CVD/HHF, MACE

Median follow up
4.2 years

............

H WL SAdt A :'.:“:.?".‘w"& OreTL
7 VOB Ui WA Whiott SD, Raz L_Sabatine MA, AM) 2018
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A Cardiovascular Death or Hospitalization for Heart Failure B MACE
1009 64 Hazard ratio, 0.83 (95% C, 0.73-0.95) 1009 104 Hazard ratio, 0.93 (95% Cl, 0.84-1.03)
90 P=0.005 for superiority 90 9+ P=0.17 for superiority
= 54 Placebo = - g Placebo
£ 804 & s0q
g 704 * 8 704 ¢ ~
= c -1 li g
% 601 34 Dapagliflozin '§ 60 Sj /Japag iflozin
2 504 5l E 504 ;‘
$ 01 2 a0l ]
= 14 g 2+
-E 304 E 30+ 1
- 20+ 0 T T T T T T ¥ 1 3 204 0 T T T T T T T 1
v 10 0 180 360 540 720 900 1080 1260 1440 o 104 0 180 360 540 720 900 1080 1260 1440
c 1 L} T 1l T L3 Ll 1 e L 1 L] T A | T L3 1
0 1830 360 5S40 720 900 1080 1260 1440 0 180 360 540 720 900 1080 1260 1440
Days Days
No. at Risk No. at Risk
Placebo 8578 8485 8387 8259 8127 8003 7880 7367 5362 Placebo 8578 8433 8281 8129 7969 7805 7649 7137 5158

Dapagliflozin 8582

8517 8415 8322 8224 8110 7970 7497 5445

Dapaglifiozin 8582 8466 8303 8166 8017 7873 7708 7237 5225

C Renal Composite
100+
90+
80
70+
60+
50
40+
304
204
10+

Cumulative Incidence (%)

6 Hazard ratio, 0.76 (95% Cl, 0.67-0.87)
5] Plaje-?]
A
'/// !
3 z /fDapainﬂozin
—
2 -
l A -
0

T T T T T T T 1
0 180 360 540 720 900 1080 1260 1440

0
0

No. at Risk
Placebo 8578
Dapaglifiozin 8582

T Y T T T T T 1
180 360 540 720 300 1080 1260 1440

Days

8056 7932 7409 5389
8136 8009 7534 5472

8508 8422 8326 38200
8533 8436 8347 8248

D Death from Any Cause

1009 6 Hazard ratio, 0.93 (95% Cl, 0.82-1.04)
90
e 5+
R 80
g 7pd 4 Placebo ’Dapagliﬂozin
é 604  3-
13
E 504 ,
2 40 <3
= 14
3 304
£
3 204 0 T T T T T T T 1
104 0 180 360 540 720 900 1080 1260 1440
D VR
0 T y | T T T T 1
0 180 360 540 720 900 1080 1260 1440
Days
No. at Risk
Placebo 8573 8542 3434 8414 3337 8258 8184 7741 5715

Dapaglifiozin 8582 8554 8495 8437 8369 8305 8207 7763 5715

DECLARE-TIMI 58: Dapagliflozin and CV

Outcomes in Type 2 Diabetes
randomized, double-blind, multinational, placebo-controlled, phase 3 trial

Objective: To assess cardiovascular safety profile of dapagliflozin,
a selective inhibitor of SGLT2 in patients with type 2 diabetes

&G = i
: A=)
Patients with dapa.gli flozin major adverse

cardiovascular
events

type Il DM and
CV disease

17,160 patients with DMII (HbAlc 6.5-12%) who
had multiple risk factors for or had established
atherosclerotic CV disease were randomized to:

placebo
(n=8578)

dapagliflozin
(n=8582)

Primary Outcome

cardiovascular death or
hospitalization for heart failure
HR 0.83; 95% ClI, 0.73 to 0.95; P=0.005

4.9% 5.8%

major CV adverse event (MACE)
P<0.001 for noninferiority,
P=0.17 for superiority

8.8%

Secondary Outcome

all-cause mortality
HR 0.93; 95% CI, 0.82 to 1.04

40% decrease eGFR, ESRD,
renal or CV death
HR 0.73; 95% CI, 0.61 to 0.88

In patients with type 2 DM who had or were at risk for
atherosclerotic CV disease, treatment with dapagliflozin did not
result in a higher or lower rate of MACE but did result in a lower

rate of CV death or hospitalization for heart failure

) visualmed

6.6%
5.6%

6.2%
4.3%

Stephen D. Wiviott et al, NEJM, 2019; 380:347-357

9.4%
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iyinda SGLT?2

Charaya et al
DAPA-RESPONSE-AHF
DICTATE-AHF 240 X9STo
EMPA-RESPONSE-AHF

Early Initiation of SGLT2 Inhibitors in Patients —- + 7 RCTs included

Hospitalized for Acute Heart Failure » 2,320 patients

EMPAG HF

EMPULSE 530 X9ST2 — * RCTs assessing outcomes of SGLT2i early initiation in patients hospitalized for AHF

SOLOIST-WHE 1222 X35T9 —g ' « Efficacy outcomes : all-cause mortality, HF rehospitalizations, CV death or HF events
— « Early initiation = before of shortly after discharge (3 days)

BUTUN SoB2BLaRDaN OLUM 29%

Uc SOBOBIYLD TOKRAR YATIS 27% *_/ All-cause Mortality : OR 0.71 [95% CI 0.55 - 0.92] o Noincreased risk of AKI, hypoglycemia,
AZALMA M8 HF Rehospitalizations : OR 0.73 [95% CI 0.57 - 0.94] hypotension, ketoacidosis and urinary
’n tract infections

Early introduction of SGLT2i in AHF improves all-cause mortality and
rehospitalization rates, and should be offered to most of AHF patients
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BIRINCILI SONLANDIRMA 90 GUN UCUN

EMPAQLIFLOZIN QRUPUNDA 53,9%

PLASEBO QRUPUNDA 39,7%
IKINCILI SONLANDIRMA
BUTUN SOBOBLORDON OLUM 4,2%
PLASEBO QRUPUNDA 8,3%
UR9K CATMAZLIGI 10,6%
PLASEBO QRUPUNDA 14,7%

2021

EMPULSETRIAL [

Empagliflozin in patients
hospitalized for Acute Heart Failure
n

Conclusion: Among patients with acute decompensated HF, empaglifiozin

was associated with significant clinical benefit at 90 days with fewer deaths,

improvement in quality of life & m reduction in body weight. There were
no safety concerns with empaglifiozin.

Preneno Ly DEAANGO B 1 AHA'S S S Ne
Siimenary by Dr. Shisyash Shows MBBS.

ol 4] visuaimed




Azarbaycan  12-13 fYUN 2026

Kardiologiya
Camlyyat| FAIRMONT HOTEL - FLAME TOWERS, BAKI

9-ci URSK GATISMAZIGINDA @ @
YENILIKLOR KONQRESI @
SGLT 2 KOSKIN MOIKARD INFARKTINDA TOYIN EDO BILOROMMI?

OLAR OLMAZ
-HEMODINAMIK STABIL OLDUQDAN SONRA -KARDIOGEN $OK
-PTKA OLUNUBSA VO VOZIYYOTI STABILDIRSO -HIPOTONIYA

-EF<40% AZDIRSA -KOSKIN BOYROK
-DIABET VARDIRSA -KETOASIDOZ RISKI
-XRONIK BOYROK XOSTOLIYI VARSA - AGIR DEHIDRATASIYA

Kaskin miokard infarktinda rutun SGLT2 toyin olmasi stibiit olunmayib!
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AMERICAN Dapagliflozin in Myocardial Infarction (M)
COLLEGE of Without Diabetes (T20) or Heart Failure (HF)
CARDIOLOGY.

Azarbaycan 1213 [YUN 2026
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EZD EMPACT-MI (™M |

Empaglifilozin after Acute Myocardial Infarction

I A doublc.-r»rblintrl. randoﬁ‘lized. placébo-conlrollcd trial l

International, Registry-Based, Randomized,
Double-Blind, Placebo-Controlled Trial

Objective: To assess If the use of empagliflozin in the treatment of acute
myocardial infarction (AMI) affects future mortality or heart fallure (HF) in
at-risk patients.,

OBJECTIVE: To evaluate one-yyear outcaomas of a composite of daathn,
HIE haspitalization and carcliametabaolic factors in pationts with
acute Ml randomized to cdapaghifiozin or placebo.

s Inclusion criteria: Age =18 years, diagnosed cases of spontancous 1
1 01 7 . ortE wlé —ors 6 5 2 2 acute MI, had been hospitalized for acute Ml and were at risk for heart

failure,. Exclusion criteria: Diagnosis of CHF before index MI, systolic
Patients BPF <920 mmHg at randomization, or cardiogenic shock or use of i.v. I
lnotropc' inlast 24 hour-' beforc randon\lsatlon. (s

Empagliflozin Placebo
=3 (10 mg daily) (n=3262)
& (n =3260)

£ Pﬂmnry eu_tcame

PATIENTS

DD
D D
@ D
@ D

DAPAGLIFLOZIN PLACEBO
TO MG (N=2,019) (N=1,998)

PRIMARY ENDPOINT

First hospitalization for heart failure or death
from any cause in patients (%)
HR, 0.90; 959 C1, 0. 76 1t 1.06 (P=0.212)

A HIERARCHICAL COMPOSITE OF DEATH, HF HOSPITALIZATION,
NONFATAL MI, ATRIAL FIBRILLATION/FLUTTER, T2D, NYHA

CLASS AND BODY WEIGHT DECREASE =5% AT LAST VISIT
RESULTED IN 32.9% VS. 24.6% WINS FOR DAPAGLIFLOZIN VS,
PLACEEBO (WIN RATIO 1.34, P<0.007).

. Secondary Outcomes

— e =AY facan Y. SN B mde o el i "

SECONDARY ENDPOINT First hospitalization for heart failure occurred

in patients (26)
HR,O. 77 95% 0 C1, 0.60 to 0.98

TIME TO CARDIOVASCULAR DEATH OR HF HOSPITALIZATION
DID NOT DIFFER BETWEEN GROUPS (2.5% WITH
DAPAGLIFLOZIN VS, 2.69 WITH PLACERO).

Death from any cause (%)
HR,0.96; 959 CI1,0.78 1o 2 19

CONCLUSION

At one year after acute MM, patients who received dapaghfiorzin vs. placebo
attalned significant imMmprovement In cardiometabolic outcomes without an

affect on a composite of cardiovascular doath or HF hospltalization. Conclusion: Among patients at increased risk for heart failure after acute myocardial

infarction, treatment with empaglifiozin did not lead to a significantly lower risk of a
CRRE e S L s first hospitalization for heart failure or death from any cause than placebo.

v ThLK )

NvED A MLl M

Butlor J ot al. N Engl J Med 2024; DO1: 10.1056/NEJSMoaz314051 m Visualmed
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SGLT-2 tayinatl

Kimlara olmaz!
-Sakarli Diabet Il tip(GFR 30ml/daqg/1,73m?2 Dializ xastalarinda aks gdstarisdir!

-AF azalmis UC (EFrHF) <40% -Qaraciyarin yungul va orta

-AF yingul azalmis (HFmMEF,41-49%) zadalanmalarinda (empa)

-AF saxlanilmis UC(HFpEF) >50% - Hamilalikda aks gostarisdir
-XBY SD lltip -Sepsis

- Qaraciyar sirrozu
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Camlyyatl FAIRMONT HOTEL - FLAME TOWERS, BAKI
SGLT 2 yan tasirlori

-Genital mikotik infeksiya

-Sidik yollar1 infeksiyasinin artmasi
-Euqlikemik ketoasidoz
-Hipotoniya

-Boyrok funksiyasinin pislomasi
-Furnye qanqrenasi(nadiran)
-Orqanizmin susuzlasmasi

-Stimiik qirilmasi

-Amputasiya riski
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eGFR and Chronic Kidney Disease

Tayinatdan onca neynamaliyvik s

stage chronic kidney disease.

—Qanda kreatinin yoxlamali

-eGFR yoxlamall

-Hipotenziya varmi?

-Diuretik alirmi? Susuzlasama varmi
-Kalium va elektrolitlari yoxlamali(K,Na)

-HQA1c saviyyasi v ' '

-Sidik cinsiyyat yollari infelksiyasi varmi? falore,  disosce.  Kidney

disease.
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MuUalica sirasinda nalara fikir vermali?

~Ciddi susuzlug -1k hafta sidik ifrazi arta bilar
-Ciddi zaiflik ,basgicalanma -Coaki azala bilar
-Qasigda gasinma, -Tazyiq dusa bilar

ifrazat,qizarti,sidik yandirmasi
-Coxlu gusma ,ishal
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SGLT 2 tayininda buraxilan sahvlar...

-Hipovolemiyani giymatlandirmamak(xasta ylksak doza diuretik alirsa
hipotoniya va kreatinin kecici artis ola bilar.

-Kreatinin ilkin artisindan gorxmaq(eGFR ilk hafts azalacaq)

-Kaskin xastalik zamani davam etmak(qusma,ishal,sepsis,amaliyyat vaxti
muvaqgati kasilmalidir.

-Genital infeksiya barada malumat vermamak

-Ketasidoz riskini unutmagqg

-Elektrolit ve boyrak funksiyasina nazarati unutmaqg(1-2hafts kreatinin,
eGFR elektrolitlar baxiimali)
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SGLT2 vekunlasan va davam edan calismalar...
_EMPA-REPAIR, HKM Y 3 Galls

-EMPOAF , izolo AKS olunmus xastolordo AF tezliyinin azalmasi

-DAPA-AF AF SD xasatolorinda AF tezliyi

-DECIST Koskin insult xostolorinds kognitiv funksiya

-EMPATHY Dekompenso UC xostolorindo Urok 6liimii vo ya hospitalizasiya vaxti
-DAPAPROTECTOR KMI xastalorinds kardiac remodellosmosing tosiri
-DAPA-MYOCANCER do6s xar¢ongi olub, antraciklin miialicosi alan xostolordo AF tosiri
-SONATA-HCM HKMP lords simptomlara tosiri

-PREVENTS-AKI Reanimasiya xastalorinds koskin boyrok zodolonmosinin azalmasi
-PROTECTAA dos xar¢ongi olub, antracgiklin miialicosi alan xastolordo LV disfunksiyasi
-STENOTYPE AKS olunacaq KKS xostolordo AF tezliyi
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