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Disclaimer
All information presented in these slides are intended for scientific exchange and not to solicit off-label use.
Please refer to local prescribing information for all drugs mentioned in this presentation for further details before prescribing.
In Indonesia, EMPAGLIFLOZIN is indicated:

1.Type 2 Diabetes Mellitus
Add on combination:
In adult patients with type 2 diabetes mellitus to improve glycemic control, when metformin used alone does not provide
adequate glycemic control, combination with:
Metformin,
Metformin and a sulfonylurea,
Metformin and pioglitazone

when the existing therapy, along with diet and exercise, does not provide adequate glycemic control.
For study results with respect to combination, effects on glycaemic control and cardiovascular events, and the
populations studied, see sections Special warnings and precautions for use, Interaction with other medicinal products
and other forms of interactions, and Pharmacodynamic properties.

In Indonesia, Empagliflozin is not yet indicated for the treatment of Kidney Disease

2. Heart Failure
In adult patients for the treatment of symptomatic chronic heart failure
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Survival for 

patients with 

HF deteriorates 

after 
each HHF

Repeat hospitalization for HF is associated with 
increased mortality

Error bars represent 95% CI.

CI, confidence interval; HF, heart failure; HHF, hospitalization for heart failure.

Setoguchi S et al. Am Heart J. 2007;154:260.
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HF, heart failure; HHF, hospitalization for heart failure.

Figure adapted from Cox ZL et al. Am Heart J. 2021;232:116. 
1. Fonarow GC et al. J Am Coll Cardiol. 2007;50:768; 2. Bueno H et al. JAMA. 2010;303:2141.

Timeline of heart failure: The vulnerable period
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Readmission rates after 

HHF are as high as 30% 
within 60–90 days1

Approximately 10% of 

patients die within 

1 month of HHF2
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Schematic representation of possible pathophysiological 
mechanisms in AHF

Nature Reviews| Disease Primers | Article citation ID: (2020) 6:16
https://doi.org/10.1038/s41572-020-0151-7
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Management of patients with suspected acute heart failure

Hasanah, D.Y, Zulkarnain, E., Ariefianto, H., Sasmaya, H., Suciadi, l.P., Dewi, P.P., Soearso, R., Nauli, S. E., Putri, V.K.P., Aditya, W., Sarastri,Y. 2023. Pedoman tatalaksana gagal jantung. PERHIMPUNAN 
DOKTER SPESIALIS KARDIOVASKULAR INDONESIA. Edisi ketiga..
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European Heart Journal (2023) 44, 4634–4649 https://doi.org/10.1093/eurheartj/ehad617 

Schematic Representation of Management of Acute Heart Failure
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ESC, European Society of Cardiology; TSAT, transferrin saturation

McDonagh TA et al. Eur Heart J 2021;42:3599

ESC Guideline recommendations for pre-discharge and early post-
discharge follow-up of patients hospitalised for acute heart failure

11

aClass of recommendation
bLevel of evidence
cIn STRONG-HF, the use of ACE-I/ARB/ARNI, beta-blockers, and MRA was evaluated in patients with HFrEF, HFmrEF, and HFpEF 
dThis recommendation is based on the reduction of the primary endpoint used in the STRONG-HF trial. However, it should be noted that there was a significant reduction only in HF 

hospitalization and no reduction in CV death or all-cause death alone and that these results were obtained in a specific patient population, not already on full doses of evidence-based 

HF therapies, who were haemodynamically stable, with elevated NT-proBNP concentrations at screening (>2500 pg/mL), and a >10% decrease in concentration between screening 

and randomization, according to the enrolment criteria
eAlthough STRONG-HF was based only on triple therapy with neurohormonal modulators, this recommendation also includes empagliflozin or 

dapagliflozin based on recent evidence
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There is an urgent unmet need to improve care for patients 
hospitalized with acute heart failure

Heart failure is the number one reason for hospitalization in patients aged 

>65 years, with 24% of patients rehospitalized within 30 days of discharge1,2 

In-hospital initiation of therapies is one of the best predictors 

of long-term adherence to medications3,4

In EMPEROR-Reduced and EMPEROR-Preserved, there was an 

early benefit in reducing CV death or HHF for patients with chronic 

HFrEF and HFpEF treated with empagliflozin, respectively5–8

1. Azad N et al. J Geriatr Cardiol. 2014;11:329; 2. Krumholz HM et al. Circ Cardiovasc Qual Outcomes. 2009;2:407; 3. Curtis LH et al. Am Heart J 2013;165:979; 4. Butler J et al. J Am Coll Cardiol.
2004;43:2036; 5. Packer M et al. N Engl J Med. 2020;383:1413; 6. Anker SD et al. N Engl J Med. 2021;385:1451; 7. Packer M et al. Circulation. 2021;143:326; 8. Butler J et al. Eur J Heart Fail.
2022;doi:10.1002/ejhf.2420; 9. Tromp J et al. Eur J Heart Fail. 2021;23:826.

EMPULSE was specifically designed to prospectively address in-hospital initiation of 

empagliflozin in patients hospitalized for acute heart failure, regardless of LVEF or de novo or 
decompensated chronic presentation9
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When should we 
consider SGLT2-i in 
patients with acute 

decompensated heart 
failure?

Cleve Clin J Med 2024;91(1):47–51. 
doi:10.3949/ccjm.91a.23034
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EMPULSE studied the effect of empagliflozin in 
patients hospitalized for acute heart failure1,2

Primary endpoint

• Clinical benefit evaluated with a win 
ratio based on a composite of:

• Death

• Number of HFEs (including HHFs, 
urgent HF visits and unplanned 
outpatient visits)

• Time to first HFE

• ≥5 point difference in the KCCQ-TSS 
change from baseline after 90 days 
of treatment

Empagliflozin 10 mg

Placebo

1–5
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Median time from hospital admission 

to randomization was 3 days 

Acute HF; 
stabilized

n=530

1:1
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Currently hospitalized for the primary diagnosis 
of AHF (de novo or decompensated chronic HF), 
regardless of EF

Randomization ≥24 hours and no later than 5 days after 
admission, as early as possible after stabilization and 
while still in hospital

Meets stabilization criteria

Elevated NT-proBNP or BNP:

Without AF: NT-proBNP ≥1600 pg/mL or BNP ≥400 pg/mL

With AF: NT-proBNP ≥2400 pg/mL or BNP ≥600 pg/mL

Treatment with minimum dose of 40 mg of IV furosemide 
(or equivalent of other IV loop diuretic)

Cardiogenic shock

HHF triggered by secondary cause (e.g. acute MI, 
pulmonary embolism)

Type 1 diabetes mellitus 

Planned or previous (within 30 days) cardiovascular 
revascularization or major cardiac surgery/intervention/ 
device implantation

Prior ACS, MI, stroke or TIA within 90 days

eGFR <20 mL/min/1.73 m2

EMPULSE: Selected inclusion and exclusion criteria
INCLUSION EXCLUSION

Further criteria apply
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EMPULSE: Primary diagnosis of acute heart failure
Patients hospitalized due to HF must have 

HF symptoms at the time of hospital admission

Persistent 

dyspnoea 

at rest or with 
minimal exertion

Signs 

of 
decompensation

MANDATORY MANDATORY At least two of the following must apply

+

Congestion on chest X-ray 

Rales on chest auscultation

Clinically relevant oedema (e.g. ≥1+ on a 0–3+ 

scale), indicating indentation of skin with mild 

digital pressure that requires 10 or more seconds to 

resolve in any dependent area 

Elevated jugular venous pressure 
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EMPULSE: Stabilization criteria

Systolic BP 

≥100 mmHg and 

no symptoms of 

hypotension in 

the preceding 
6 hours

No increase in IV 

diuretic dose for 

6 hours prior to 
randomization

No IV vasodilators 

including nitrates 

within the last 

6 hours prior to 
randomization

No IV inotropic 

drugs for 24 hours 

prior to 
randomization

1 2 3 4

All of the following criteria must apply for inclusion
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EMPULSE: Study endpoints
Primary 

endpoint

Selected 

secondary 
endpoints

Clinical benefit 
Composite of death, number of HFEs (including HHFs, urgent HF visits and unplanned outpatient 
visits), time to first HFE and ≥5 point difference in the KCCQ-TSS change from baseline after 90 days 
of treatment

Improvement of KCCQ-TSS of ≥10 points after 90 days of treatment

Days alive and out of hospital until 90 days after randomization

Days alive and out of hospital until 30 days after initial hospital discharge

Change in log-transformed NT-proBNP level after 30 days of treatment

Time to first occurrence of CV death or HFE until end of trial visit

Occurrence of HHF until 30 days post-discharge

Occurrence of chronic dialysis or renal transplant or sustained reduction of eGFR*
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Primary endpoint analysis assessed 
by a stratified win ratio

Death in 
Empa 

first

Time to 
death

Tie

More 
HFE in 
Empa

Frequency 
of HFE

HFE in 
Empa 

first

Time to HFE

KCCQ-
TSS CfB 
lower in 
Empa

KCCQ-TSS

Tie
Empagliflozin 

Winner
Placebo 
Winner

Death in 
Placebo 

first

More 
HFE in 

Placebo

HFE in 
Placebo 

first

KCCQ-
TSS CfB 
lower in 
Placebo

Tie

Tie

Tie

*HFE includes hospitalizations for heart failure, urgent heart failure 

visits, and unplanned outpatient visits. CfB, change from baseline; 

Empa, empagliflozin; HFE, hospitalization for heart failure; KCCQ-TSS, 

Kansas City Cardiomyopathy Questionnaire Total Symptom Score. . 

Tromp J et al. Eur J Heart Fail. 2021;23:826. 

Death
• Death is worse than no death 

• Earlier death is worse

1

If there is no winner
based on death

Number of HFEs†

• More HFEs is worse2

If there is no winner based 
on death or number of HFEs

Time to first HFE†

• Earlier HFE is worse3

KCCQ-TSS mean change from 
baseline after 90 days
• More positive change is better

• Threshold for the difference is ≥5 

for a win

4

If there is no winner 
based on 1–3
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6.4%

6.4%

27.5%

0.6%

7.7%

4.0%

39.7%

35.9%

0.2%

10.6%

7.2%

53.9%

Ties, none of the
previous

KCCQ-TSS

Time to HF event

HF event frequency

Time to death

Clinical benefit*

Favours placebo Favours empagliflozin 10 mg

Stratified win 
ratio: 1.36

(95% CI: 1.09, 1.68)
p=0.0054

Death: 
Empagliflozin: 4.2%

Placebo: 8.3%

HF event: 

Empagliflozin: 10.6%
Placebo: 14.7%

Empagliflozin winner Placebo winner Ties
0.25 0.5 1 2 4

EMPULSE: Patients treated with empagliflozin were 36% more likely to 
experience a clinical benefit than those who received placebo

I-HEFCARD 2024



0.25 0.5 1 2 4

Empagliflozin betterPlacebo better

Empagliflozin Placebo
Win ratio 

(95% CI)

Interaction 

p-valueNumber of patients

All patients 265 265 1.36 (1.09, 1.68)

HF status 0.7590

De novo 88 87 1.29 (0.89, 1.89)

Decompensated chronic 177 178 1.39 (1.07, 1.81)

Baseline diabetes status 0.5683

Diabetic 124 116 1.47 (1.07, 2.02)

Non-diabetic 141 149 1.30 (0.97, 1.73)

Age 0.8889

<70 years 116 129 1.38 (1.01, 1.90)

≥70 years 149 136 1.43 (1.06, 1.92)

Sex 0.6923

Male 179 172 1.39 (1.06, 1.81)

Female 86 93 1.27 (0.88. 1.83)

Region 0.0602

Asia 31 25 0.66 (0.34, 1.30)

Europe 168 171 1.59 (1.20, 2.09)

North America 66 69 1.32 (0.87, 2.00)

EMPULSE: Primary endpoint subgroup analysis (1 of 2)
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Empagliflozin betterPlacebo better
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EMPULSE: Primary endpoint subgroup analysis (1 of 2)

The clinical benefits were consistent, regardless 

of whether patients presented with de novo or 
decompensated chronic HF
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Empagliflozin betterPlacebo better

0.25 0.5 1 2 4

Empagliflozin Placebo
Win ratio 

(95% CI)

Interaction 

p-valueNumber of patients

All patients 265 265 1.36 (1.09, 1.68)

NT-proBNP at baseline, pg/mL 0.7904

<Median 125 130 1.36 (0.99, 1.85)

≥Median 130 126 1.44 (1.06, 1.96)

eGFR (CKD-EPI) at baseline, mL/min/1.73 m2 0.7562

<60 161 145 1.38 (1.04, 1.83)

≥60 88 106 1.48 (1.04, 2.13)

Atrial fibrillation/flutter at baseline 0.1129

No 123 133 1.68 (1.22, 2.32)

Yes 142 132 1.18 (0.88, 1.59)

Baseline LVEF, % 0.9008

≤40 182 172 1.35 (1.04, 1.75)

>40 76 93 1.39 (0.95, 2.03)

EMPULSE: Primary endpoint subgroup analysis (2 of 2)
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Empagliflozin betterPlacebo better

0.25 0.5 1 2 4

Empagliflozin Placebo
Win ratio 
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Interaction 

p-valueNumber of patients
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No 123 133 1.68 (1.22, 2.32)
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Baseline LVEF, % 0.9008

≤40 182 172 1.35 (1.04, 1.75)
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EMPULSE: Primary endpoint subgroup analysis (2 of 2)

The clinical benefits were independent of LVEF 
(including patients with HFrEF or HFpEF) I-HEFCARD 2024



Mean difference at day 90: 

0.9 mL/min (95% CI: -2.2, 4.0)

p=0.5714

Placebo
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EMPULSE: eGFR change from baseline (mL/min)
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EMPULSE: Conclusions

*Evaluated with a win ratio based on a composite of death, number of HFEs (including HHFs, urgent HF visits and unplanned outpatient visits), time to first HFE and change from baseline in KCCQ-TSS 

after 90 days of treatment. HF, heart failure; HFE, heart failure event; HHF, hospitalization for heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced 

ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score.

Boehringer Ingelheim. Data on file.

Patients hospitalized for acute 

HF treated with empagliflozin 

were 36% more likely to 

experience a clinical benefit* 
versus patients on placebo

The clinical benefits were 

consistent in patients with HFrEF 

or HFpEF, and in patients with 

de novo or decompensated 
chronic heart failure

Empagliflozin was well 

tolerated, with overall 
safety data consistent 

with previous studies
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• Repeated hospitalization for HF is associated with increased mortality

• There is an urgent unmet need to improve care for patients hospitalized 
with acute or acute decompensated heart failure

• From the EMPULSE trial, the clinical benefits of Empagliflozin were 
consistent, regardless the LVEF, whether patients presented with de novo or 
decompensated chronic HF

Take home message
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