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Summary

• Background of Heart Failure

• Heart Failure With Reduced LV Function (HFrEF) 

Guidelines Update and What’s New in 2021-2022 

• Where we are at with Heart Failure with Preserved LV 

Function (HFpEF)and discuss the current and past 

clinical trials from 2003-Present



Types of Heart Failure

Classification of heart failure is based on which heart 
function or which side of the heart is most affected by 
the condition.

• Systolic heart failure (Correct term is HFrEF) – failure of 
contraction to pump blood out of the chambers. This is 
measured by ejection fraction (EF) or the percentage of blood 
that is ejected out of the ventricle. EF <40 % 

• Diastolic heart failure (Correct term is HFpEF) – failure of 
relaxation to fill the chambers with blood- EF is 50% or 
greater

• Heart failure with mid-range EF (Correct term is HFmrEF) 
– EF 40-49%

Used with Permission from Systolic and Diastolic Heart Failure Barbara Brown FOCUS Conference  
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Characteristics of HFpEF as Compared 
with Those of HFrEF 

Used with Permission from Systolic and Diastolic Heart Failure Barbara Brown FOCUS Conference  
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2021 ACC Expert Consensus

https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.11.022



https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.11.022

2021 ACC Expert Consensus



Therapies That Are 

Changing the Treatment 

Landscape:

sacubitril/valsartan (ARNI)



McMurray. NEJM. 
2014;371:993.

PARADIGM-HF: Primary Endpoint of CV 
Death or HF Hospitalization With ARNI



McMurray. NEJM. 2014;371:993.

Number needed to treat: 21

PARADIGM-HF: Primary Endpoint of CV Death or 
HF Hospitalization With ARNI

• Randomized trial of patients with NYHA class II-IV HF
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PARADIGM-HF: Primary Endpoint of CV 
Death or HF Hospitalization With ARNI



▪ Randomized trial of hospitalized patients with NYHA class II-IV acute HFrEF

‒ ARNI started ≥ 24 hrs after admission, after patients had stabilized

PIONEER-HF: Composite of Death, HF 
Readmission, LVAD, Listing for Cardiac 
Transplant With ARNI

Slide credit: clinicaloptions.com
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New Data and Therapies That Are 

Changing the Treatment 

Landscape:

SGLT2 Inhibitors

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


New Data Changing the Treatment 

Landscape 

https://www.researchgate.net/figure/Timeline-

of-cardiovascular-outcome-trials-with-

SGLT2-inhibitors_fig2_346227048



New Data Changing the Treatment 

Landscape 



https://www.ahajournals.org/doi/pdf/10.1161/

CIRCULATIONAHA.118.034222

New Data and Therapies That Are Changing the 

Treatment

https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.118.034222
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.118.034222


https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.118.034222

New Data and Therapies That Are Changing the Treatment

https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.118.034222


Proposed Mechanisms of CV 
Benefits Observed with SGLT-2 
Inhibitors 

• Inhibiting SGLT2 leads to urinary glucose excretion by decreasing 
glucose reabsorption in the proximal tubules

• Increase sodium delivery to distal tubules

• Downstream effects

o Osmotic diuresis without RAAS activation

o Reductions in weight and blood pressure due to decreased plasma 
volume (reduced preload/afterload)

o Decreased sympathetic activity

o Increases in hematocrit

• Large RCTs have demonstrated decreased risk of: 

o MACE in T2D, mainly in patients with established ASCVD

o HFH in T2D independent of history of HF or EF

o CV death and HFH in HFrEF independent of T2D

o Renal disease progression in CKD

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


• Improved Vascular Function
o Decreased wall stress

• Reduction in Inflammatory markers

• Reduction in oxidative stress

• Attenuation of fibrosis through inhibition of the 
sodium/hydrogen cotransporter
o Decreased myocardial and renal cell death

• Shift to ketone based myocardial metabolism
o Improved cardiac efficiency

Journal of the American College of Cardiology

Proposed Mechanisms of CV 
Benefits Observed with SGLT-2 
Inhibitors 



HFH Outcomes in SGLT2 
Inhibitor CV Outcomes 
Trials

Journal of the American College of Cardiology

Slide credit: clinicaloptions.com
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New Data and Therapies That 

Are Changing the Treatment 

Landscape:

Treatment of HF Regardless of 

T2D

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


DAPA-HF: Components of 
Primary Outcomes

• Randomized, double-blind, international phase III trial in patients with HF and 
reduced ejection fraction (N = 4744)
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EMPEROR-Reduced: Components 
of Primary Outcome

• Randomized, double-blind, international phase III trial in 
patients with HF and reduced ejection fraction (N = 3730) 

Packer. NEJM. 2020;383:1413. NCT03057977.

Slide credit: clinicaloptions.com
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4 pillars of heart failure treatment - Google Search

Current Recommendations for                 
Treatment of HFrEF

https://www.google.com/search?q=4+pillars+of+heart+failure+treatment&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjO9t-Nkr71AhVaK80KHe1EBdUQ_AUoAXoECAEQAw&biw=1536&bih=754&dpr=1.25#imgrc=6cfDK-cAt6N7TM
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Current Recommendations for                 
Treatment of HFrEF

ACE/ 

ARB
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Current Recommendations for                 
Treatment of HFrEF

ACE/ 

ARB



New Data and Therapies 

That Are Changing the 

Treatment Landscape:

HF With Preserved EF

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/
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The PRESERVED-HF Study – Main Study Presentation and Discussion | USC Journal

Heart failure with preserved left 
ventricular function (HFpEF)

https://www.uscjournal.com/video-index/preserved-hf-study-main-study-presentation-and-peer-peer-discussion?ch=26486&ep=26485
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Pathophysiology of HFpEF

https://www.google.com/search?q=dapagliflozin+the

+Preserved+hf+study+ppt+slides+&tbm=isch&ved=

2ahUKEwiB6_P1moj3AhUIb80KHXoYD9EQ2-

cCegQIABAA&oq=dapagliflozin+the+Preserved+hf+

study+ppt+slides+&gs_lcp=CgNpbWcQA1D4BljJCm

DNGmgAcAB4AIABjwKIAf4FkgEFMi4xLjKYAQCgA

QGqAQtnd3Mtd2l6LWltZ8ABAQ&sclient=img&ei=6i

BSYoHOCYjetQb6sLyIDQ&bih=754&biw=1536#imgr

c=RtlBU72VTy70MM&imgdii=uOzooPAD1tZ3mM
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Pathophysiology of HFpEF
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GENERAL MANAGEMENT

Current Goals of therapy — For patients with HFpEF, the goals of 

treatment are to reduce HF symptoms, increase functional status, 

and reduce the risk of hospital admission. There is no clear 

evidence that pharmacologic therapy, diet, or other therapies 

reduce the risk of mortality in patients with HFpEF.

Ongoing evaluation and monitoring 

Chronic disease management 

Exercise, diet, weight loss, and cardiac rehabilitation 

Current Recommendations for                 
Treatment of Patients with HFpEF
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MANAGEMENT OF ASSOCIATED CONDITIONS

Hypertension

Atrial Fibrillation

DM

Chronic Kidney Disease

Myocardial Ischemia

Hyperlipidemia

Current Recommendations for                 
Treatment of Patients with HFpEF
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Beta blockers –Beta blockers should not be used as a primary treatment 

for HFpEF, but beta blockers may be used to treat HFrEF, chronic 

coronary syndromes, to control heart rate in AF, or to treat hypertension. 

Calcium channel blockers – In patients with HFpEF, calcium channel 

blockers are generally used as a third- or fourth-line therapy for 

hypertension.

Nitrates – Evidence of efficacy is lacking, and a randomized trial found 

that use of isosorbide mononitrate may reduce physical activity levels in 

patients with HFpEF.

Phosphodiesterase-5 inhibitors – While a prospective trial of sildenafil 

suggested an improvement in hemodynamic and morphologic markers of 

HFpEF severity, two subsequent trials of sildenafil did not show an 

improvement in exercise tolerance

Current Recommendations for                 
Treatment of Patients with HFpEF

file:///C:/contents/isosorbide-mononitrate-drug-information?search=heart+failure+with+preserved+ejection+fraction&topicRef=3461&source=see_link
file:///C:/contents/sildenafil-drug-information?search=heart+failure+with+preserved+ejection+fraction&topicRef=3461&source=see_link
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The dawn of a new era of targeted therapies 

for heart failure with preserved ejection 

fraction (HFpEF)

•Kenji Harada & Kazuomi Kario Hypertension Research volume 45, pages164–166 (2022)

Although effective treatments exist for heart failure with a reduced ejection fraction (HFrEF), there 

is a paucity of treatments with proven benefits for heart failure with a preserved ejection fraction 

(HFpEF). Detailed results from the phase III EMPEROR-Preserved trial were published in The 

New England Journal of Medicine on August 27, 2021 [1]. The EMPEROR-Preserved trial was a 

large, international, double-blind and placebo-controlled trial of empagliflozin, a sodium-glucose 

cotransporter 2 inhibitor (SGLT2-i), in patients with HFpEF (ejection fraction [EF] > 40%). In the 

trial’s HFpEF patients, the SGLT2-i empagliflozin led to a 21% lower relative risk (hazard ratio 

[HR] 0.79, 95% confidence interval [CI]: 0.69–0.90) of the composite of cardiovascular death or 

hospitalization for heart failure, which was related mainly to a 29% lower risk (HR 0.73, 95% CI: 

0.61–0.88) of heart failure hospitalization associated with empagliflozin treatment.

Current Recommendations for                 
Treatment of Patients with HFpEF

https://www.nature.com/articles/s41440-021-00799-8#auth-Kenji-Harada
https://www.nature.com/articles/s41440-021-00799-8#auth-Kazuomi-Kario
https://www.nature.com/hr
https://www.nature.com/articles/s41440-021-00799-8#ref-CR1
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Sodium–glucose co-transporter 2 
(SGLT2) inhibitors

https://onlinelibrary.wiley.com/doi/10.1002/ejhf.2249

In patients with heart failure and reduced left ventricular ejection 

fraction (LVEF ≤40%; HFrEF), including those with and without 

type 2 diabetes, both dapagliflozin and empagliflozin reduced 

cardiovascular death or heart failure events when added to 

standard therapy. 

What about patients with HFPEF?  Why is this important? 

Patients with preserved (LVEF >50%) or mildly reduced ejection 

fraction (LVEF >40%) now represent the majority or at least half 

of those with heart failure

They also experience a comparable burden of poor outcomes, 

such as death, hospitalizations and symptom burden, as those 

with LVEF ≤40%; yet suffer from dearth of effective therapies. 
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https://onlinelibrary.wiley.com/doi/10.1002/ejhf.2249

While the mechanisms by which SGLT2 inhibitors improve outcomes in 

heart failure continue to be investigated, they are postulated to include 

favorable effects on:

hemodynamics, improvement in myocardial energetics and loading 

conditions, favorable effects on endothelial function and inflammation, 

and slowing of the progression of kidney disease. These effects may 

collectively underlie observed early and sustained improvements in filling 

pressures and ventricular remodeling.

Therefore, there is a large and urgent unmet clinical need for efficacious 

and safe treatments in this vulnerable patient group.

Sodium–glucose co-transporter 2 
(SGLT2) inhibitors
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Current Recommendations for 
Treatment of CHF
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Current Recommendations for 
Treatment of CHF
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New Recommendations for HFpEF
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New Recommendations for HFpEF

2023 Focused Update of ESC Guidelines for Acute and 

Chronic HF: Key Points

Aug 29, 2023

1.This 2023 Focused Update addresses changes in recommendations for 

the treatment of heart failure (HF) because of availability of new evidence.

2.A sodium–glucose co-transporter 2 (SGLT2) inhibitor (dapagliflozin or 

empagliflozin) is recommended in patients with HF with mildly reduced 

ejection fraction (HFmrEF) to reduce the risk of HF hospitalization or 

cardiovascular (CV) death (Class I, level of evidence [LOE] A).

3.An SGLT2 inhibitor (dapagliflozin or empagliflozin) is recommended in 

patients with HF with preserved EF (HFpEF) to reduce the risk of HF 

hospitalization or CV death (Class I, LOE A).

https://www.acc.org/Latest-in-Cardiology/ten-points-
to-remember/2023/08/29/14/58/2023-focused-
update-esc-guidelines-hf-esc-2023
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New Recommendations for HFpEF

4. An intensive strategy of initiation and rapid up-titration of evidence-

based treatment before discharge and during frequent and careful follow-

up visits in the first 6 weeks following an HF hospitalization is 

recommended to reduce the risk of HF rehospitalization or death (Class I, 

LOE B).

5. In patients with type 2 diabetes mellitus (T2DM) and chronic kidney 

disease (CKD), SGLT2 inhibitors (dapagliflozin or empagliflozin) are 

recommended to reduce the risk of HF hospitalization or CV death (Class 

I, LOE A).

6. In patients with T2DM and CKD, finerenone is recommended to reduce 

the risk of HF hospitalization (Class I, LOE A).

https://www.acc.org/Latest-in-Cardiology/ten-points-
to-remember/2023/08/29/14/58/2023-focused-
update-esc-guidelines-hf-esc-2023

2023 Focused Update of ESC Guidelines for Acute and 

Chronic HF: Key Points

Aug 29, 2023
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https://onlinelibrary.wiley.com/doi/10.1002/ejhf.2249

What clinical trials have been 

done thus so far?

 

New Recommendations for HFpEF
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CHARM PRESERVED (2003)

TOPCAT (2013)

PARAGON-HF (2019)

EMPEROR PRESERVED (2021)

PRESERVED-HF (2021)

SOLOIST-HF/ SCORED (2021)

DELIVER (2022)

VITALITY-HFpEF (2022)

FINEARTS-HF (2024)/ FIGARO- DKD (2023)

STEP-HFpEF (2023)

Current Clinical Trials in Patients with 
HFpEF



CHARM PRESERVED (2003)
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charm preserved clinical trial ppt - Google Search

CHARM PRESERVED (2003)

https://www.google.com/search?q=charm+preserved+clinical+trial+ppt&hl=en-US&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjmp7LkpYr3AhVLZc0KHVGxBjo4ChD8BSgBegQIARAD&biw=1536&bih=754&dpr=1.25#imgrc=VTqJoTZvtWJelM&imgdii=FaCL4Z4TGpAbwM
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charm preserved clinical trial ppt - Google Search

At a median follow-up of about 3 years, In patients with HFpEF and NYHA class II-IV symptoms, the 
addition of candesartan modestly reduced the rate of HF-related hospitalizations, but had no effect 
on CV mortality.

CHARM PRESERVED (2003)

https://www.google.com/search?q=charm+preserved+clinical+trial+ppt&hl=en-US&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjmp7LkpYr3AhVLZc0KHVGxBjo4ChD8BSgBegQIARAD&biw=1536&bih=754&dpr=1.25#imgrc=VTqJoTZvtWJelM&imgdii=FaCL4Z4TGpAbwM


TOPCAT (2013)
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https://www.google.com/search?q=clinical+trial+design+topcat+2013&sou

rce=lnms&tbm=isch&sa=X&ve

TOPCAT (2013)
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The TOPCAT trial randomly assigned 3445 patients with 

symptomatic HF and LVEF ≥45 percent (median 56 percent) to 

receive either spironolactone or placebo.

The composite primary outcome (death from cardiovascular causes, 

aborted cardiac arrest, or hospitalization for HF) was lower but not 

statistically different with spironolactone compared with placebo (18.6 

and 20.4 percent, respectively; HR 0.89, 95% CI 0.77-1.04). 

Hospitalization for HF was less frequent in the spironolactone group 

(12.0 percent) compared with the placebo group (14.2 percent; HR 

0.83, 95% CI 0.69-0.99), but other components of the primary 

outcome occurred at similar rates in the two treatment groups. Total 

deaths and total hospitalizations were similar in the spironolactone 

and placebo groups.)

TOPCAT (2013)
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In subgroup analyses focused on regional effects, the efficacy 

of spironolactone was greater in the Americas (primary 

outcome 27 versus 32 percent with placebo) when compared 

with Russia/Georgia (9 versus 8 percent with placebo). In 

addition, compliance was higher in the Americas when 

compared with Russia/Georgia.

These differences suggest poorer adherence to the trial 

procedures outside of the Americas and raise questions about 

the veracity of the HFpEF diagnosis in this cohort as well. In a 

post hoc analysis of the trial that excluded Russia/Georgia, 

spironolactone reduced the risk of the primary outcome (27.3 

versus 31.8 percent; HR 0.82, 95% CI 0.69-0.98).
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Angiotensin Receptor-Neprilysin Inhibition (ARNI) in Heart 

Failure with Preserved Ejection Fraction

Hypothesis

Patient’s with HFpEF will have a reduction in 

cardiovascular (CV) mortality and heart failure (HF) 

hospitalizations (first and recurrent) when taking an 

ARNI vs valsartan.

https://www.google.com/search?q=heart+failure+with+preserved+function+ppt&source

=hp&ei=LhVSYtWPJcLRtAbCn56ACA&iflsig=AHkkrS4AAAAAYlIjPnL-

L5qOOrD2Sus5kXShr5uZuN3t&ved=0ahUKEwjV3tndj4j3AhXCKM0KHcKPB4AQ4dUDC

Ak&uact=5&oq=heart+failure+with+preserved+function+ppt&gs_lcp=Cgdnd3Mtd2l6EA

MyCAghEBYQHRAeMggIIRAWEB0QHjoUCAAQ6gIQtAIQigMQtwMQ1AMQ5QI6BAgAEE

M6EQguEIAEELEDEIMBEMcBEKMCOgcILhDUAhBDOgsILhCABBDHARCjAjoICAAQgA

QQsQM6CAguELEDEIMBOg4ILhCABBCxAxDHARCjAjoLCC4QgAQQsQMQgwE6BwgA

ELEDEEM6BQgAEIAEOgUIABCRAjoGCAAQFhAeOggIABAWEAoQHjoFCAAQhgNQ_Qx

Y4klgnFJoAXAAeACAAWaIAZcWkgEENDAuMZgBAKABAbABCg&sclient=gws-wiz
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Primary outcome Primary outcome 

results

(rate ratio)

Composite 

cardiovascular (CV) 

mortality and 

hospitalization 

secondary to (HF)

Sacubitril-valsartan vs 

Valsartan: 

0.87; 95% CI, 0.75 to 1.01

p=0.06

https://www.google.com/search?q=heart+failure+with+preserved+function+ppt&source=hp

&ei=LhVSYtWPJcLRtAbCn56ACA&iflsig=AHkkrS4AAAAAYlIjPnL-

L5qOOrD2Sus5kXShr5uZuN3t&ved=0ahUKEwjV3tndj4j3AhXCKM0KHcKPB4AQ4dUDCAk&

uact=5&oq=heart+failure+with+preserved+function+ppt&gs_lcp=Cgdnd3Mtd2l6EAMyCAgh

EBYQHRAeMggIIRAWEB0QHjoUCAAQ6gIQtAIQigMQtwMQ1AMQ5QI6BAgAEEM6EQguEIA

EELEDEIMBEMcBEKMCOgcILhDUAhBDOgsILhCABBDHARCjAjoICAAQgAQQsQM6CAguE

LEDEIMBOg4ILhCABBCxAxDHARCjAjoLCC4QgAQQsQMQgwE6BwgAELEDEEM6BQgAEI

AEOgUIABCRAjoGCAAQFhAeOggIABAWEAoQHjoFCAAQhgNQ_QxY4klgnFJoAXAAeACA

AWaIAZcWkgEENDAuMZgBAKABAbABCg&sclient=gws-wiz
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Secondary outcomes & results
(95% CI)

*Change in NYHA class from baseline to 8 months: OR, 
1.45 (1.13-1.86)

All-cause mortality: HR, 0.97 (0.84-1.13)

Change in KCCQ at 8 months: Difference, 1.0 (0.0-2.1)

*Renal composite outcome: HR, 0.50 (0.33-0.77)

*sacubitril-valsartan had significantly more patients with improved NYHA class, and less unchanged or worsened NYHA change from baseline sacubitril-valsartan had significantly less death from renal failure, ESRD, decrease in GFR < 50% from baseline

https://www.google.com/search?q=heart+failure+with+preserved+function+ppt&source=hp&ei=L

hVSYtWPJcLRtAbCn56ACA&iflsig=AHkkrS4AAAAAYlIjPnL-

L5qOOrD2Sus5kXShr5uZuN3t&ved=0ahUKEwjV3tndj4j3AhXCKM0KHcKPB4AQ4dUDCAk&uact=5

&oq=heart+failure+with+preserved+function+ppt&gs_lcp=Cgdnd3Mtd2l6EAMyCAghEBYQHRAeM

ggIIRAWEB0QHjoUCAAQ6gIQtAIQigMQtwMQ1AMQ5QI6BAgAEEM6EQguEIAEELEDEIMBEMcBE

KMCOgcILhDUAhBDOgsILhCABBDHARCjAjoICAAQgAQQsQM6CAguELEDEIMBOg4ILhCABBCx

AxDHARCjAjoLCC4QgAQQsQMQgwE6BwgAELEDEEM6BQgAEIAEOgUIABCRAjoGCAAQFhAeO

ggIABAWEAoQHjoFCAAQhgNQ_QxY4klgnFJoAXAAeACAAWaIAZcWkgEENDAuMZgBAKABAbA

BCg&sclient=gws-wiz
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Safety outcomes
(p-value)

Study conclusion

*Hypotension (SBP < 100 mg Hg): 
<0.001

Elevated serum creatinine:  0.38

*Elevated serum postassium: 0.04

*Angioedema: 0.02

Liver-related adverse event: 0.11

Patients with HFpEF 
treated with sacubitril-
valsartan do not have 
significantly reduced 
risk in CV morbidity and 
mortality  or heart 
failure hospitalizations 
(first and recurrent) to 
those patients taking 
valsartan.

https://www.google.com/search?q=heart+failure+with+preserved+function+ppt&source=hp&ei=LhV

SYtWPJcLRtAbCn56ACA&iflsig=AHkkrS4AAAAAYlIjPnL-

L5qOOrD2Sus5kXShr5uZuN3t&ved=0ahUKEwjV3tndj4j3AhXCKM0KHcKPB4AQ4dUDCAk&uact=5&

oq=heart+failure+with+preserved+function+ppt&gs_lcp=Cgdnd3Mtd2l6EAMyCAghEBYQHRAeMggI

IRAWEB0QHjoUCAAQ6gIQtAIQigMQtwMQ1AMQ5QI6BAgAEEM6EQguEIAEELEDEIMBEMcBEKMC

OgcILhDUAhBDOgsILhCABBDHARCjAjoICAAQgAQQsQM6CAguELEDEIMBOg4ILhCABBCxAxDHA

RCjAjoLCC4QgAQQsQMQgwE6BwgAELEDEEM6BQgAEIAEOgUIABCRAjoGCAAQFhAeOggIABAW

EAoQHjoFCAAQhgNQ_QxY4klgnFJoAXAAeACAAWaIAZcWkgEENDAuMZgBAKABAbABCg&sclien

t=gws-wiz
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New Recommendations for HFpEF



Summary PARAGON-HF (2019)

• PARAGON-HF trial showed no significant 

beneficial effect of treatment with 

sacubitril/valsartan in the entire study 

cohort, the subgroup analysis indicated a 

potential benefit, particularly in lower EF 

ranges (≤ 57%) and in women.

What Type of Patients Did PARAGON-HF Select? Insights from 

a Real-World Prospective Cohort of Patients with Heart Failure 

and Preserved Ejection Fraction - PMC (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7697501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7697501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7697501/
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Empagliflozin in Heart Failure with a Preserved Ejection Fraction

BACKGROUND

Sodium–glucose cotransporter 2 inhibitors reduce the risk of hospitalization for heart failure in patients with 

heart failure and a reduced ejection fraction, but their effects in patients with heart failure and a preserved 

ejection fraction are uncertain.

METHODS

In this double-blind trial, we randomly assigned 5988 patients with class II–IV heart failure and an ejection 

fraction of more than 40% to receive empagliflozin (10 mg once daily) or placebo, in addition to usual therapy. 

The primary outcome was a composite of cardiovascular death or hospitalization for heart failure.

RESULTS

Over a median of 26.2 months, a primary outcome event occurred in 415 of 2997 patients (13.8%) in the 

empagliflozin group and in 511 of 2991 patients (17.1%) in the placebo group (hazard ratio, 0.79; 95% 

confidence interval [CI], 0.69 to 0.90; P<0.001). This effect was mainly related to a lower risk of hospitalization 

for heart failure in the empagliflozin group. The effects of empagliflozin appeared consistent in patients with or 

without diabetes. The total number of hospitalizations for heart failure was lower in the empagliflozin group 

than in the placebo group (407 with empagliflozin and 541 with placebo; hazard ratio, 0.73; 95% CI, 0.61 to 

0.88; P<0.001). Uncomplicated genital and urinary tract infections and hypotension were reported more 

frequently with empagliflozin.

CONCLUSIONS

Empagliflozin reduced the combined risk of cardiovascular death or hospitalization for heart failure in patients 

with heart failure and a preserved ejection fraction, regardless of the presence or absence of diabetes. 

(Funded by Boehringer Ingelheim and Eli Lilly; EMPEROR-Preserved ClinicalTrials.gov 

number, NCT03057951. . October 14, 2021

EMPEROR PRESERVED (2021)

https://www.nejm.org/toc/nejm/385/16?query=article_issue_link
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The EMPEROR-Preserved trial showed 
that empagliflozin is superior to placebo in 
improving HF outcomes among patients with 
symptomatic stable HFpEF on excellent 
baseline GDMT, irrespective of diabetes 
status.

Nov 15, 2021

Empagliflozin in Heart 

Failure with a Preserved 

Ejection Fraction | NEJM

EMPEROR PRESERVED (2021)

https://www.nejm.org/doi/full/10.1056/NEJMoa2107038
https://www.nejm.org/doi/full/10.1056/NEJMoa2107038
https://www.nejm.org/doi/full/10.1056/NEJMoa2107038
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The PRESERVED-HF Study

Effects of Dapagliflozin on Symptoms and 

Functional Status in Patients With Heart Failure 

and Preserved Ejection Fraction

PRESERVED-HF (2021)
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In the SOLOIST-HF trial, recently hospitalized patients with 

type 2 diabetes and either HFpEF (20 percent of patients) or 

HFrEF were randomly assigned to treatment with sotagliflozin 

(a combined SGLT2/SGLT1 inhibitor) or placebo 

At a median follow-up of 7.7 months, the primary endpoint of 

cardiovascular death, hospitalization, or urgent visit for HF was 

lower in the sotagliflozin group (51 versus 76 events per 100 

patient-years; HR 0.67, 95% CI 0.52-0.85). The effect was 

driven entirely by a reduction in hospitalization and urgent 

visits for HF (40 versus 64 events per 100 patient-years; HR 

0.64, 95% CI 0.49-0.83).

SOLOIST-HF (2021)
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Vericiguat is a soluble guanylate cyclase 

stimulator( sGC stimulator). In HF, sCG activity 

and NO bioavailability are decreased due to 

oxidative stress and endothelial dysfunction, 

resulting in myocardial and vascular 

dysfunction. The subsequent increase in 

cGMP may improve myocardial function and 

vascular tone
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Dapagliflozin in heart failure with preserved and 

mildly reduced ejection fraction: rationale and design 

of the DELIVER trial

Sodium–glucose co-transporter 2 (SGLT2) inhibitors, 

originally developed as glucose-lowering agents, 

have been shown to reduce heart failure 

hospitalizations in patients with type 2 diabetes 

without established heart failure, and in patients with 

heart failure with and without diabetes. Their role in 

patients with heart failure with preserved and mildly 

reduced ejection fraction remains unknown.

DELIVER (2022)

https://doi.org/10.1002/ejhf.2249
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Dapagliflozin in heart failure with preserved and mildly 

reduced ejection fraction: rationale and design of the 

DELIVER trial

Conclusions

Dapagliflozin reduced the combined risk of worsening 

heart failure or cardiovascular death among patients 

with heart failure and a mildly reduced or preserved 

ejection fraction. 

DELIVER (2022)
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Study to Evaluate the Efficacy (Effect on Disease) and Safety of 

Finerenone on Morbidity (Events Indicating Disease Worsening) & 

Mortality (Death Rate) in Participants With Heart Failure and Left 

Ventricular Ejection Fraction (Proportion of Blood Expelled Per Heart 

Stroke) Greater or Equal to 40% - Full Text View - ClinicalTrials.gov

Study to Evaluate the Efficacy (Effect on Disease) 

and Safety of Finerenone on Morbidity (Events 

Indicating Disease Worsening) & Mortality (Death 

Rate) in Participants With Heart Failure and Left 

Ventricular Ejection Fraction (Proportion of Blood 

Expelled Per Heart Stroke) Greater or Equal to 40% 

(FINEARTS-HF)

FINEARTS-HF (2024)

https://clinicaltrials.gov/ct2/show/NCT04435626
https://clinicaltrials.gov/ct2/show/NCT04435626
https://clinicaltrials.gov/ct2/show/NCT04435626
https://clinicaltrials.gov/ct2/show/NCT04435626
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Study to Evaluate the Efficacy (Effect on Disease) and Safety of Finerenone on 

Morbidity (Events Indicating Disease Worsening) & Mortality (Death Rate) in 

Participants With Heart Failure and Left Ventricular Ejection Fraction (Proportion 

of Blood Expelled Per Heart Stroke) Greater or Equal to 40% - Full Text View - 

ClinicalTrials.gov

Finerenone mechanism of 

action

Finerenone is a selective 

antagonist of the 

mineralocorticoid receptor 

(MR). Activated by 

aldosterone and cortisol, 

the nonsteroidal MRA 

regulates gene 

transcription. The 

overexpression of the MR 

is believed to contribute to 

fibrosis and inflammation.

FINEARTS-HF (2024)

https://clinicaltrials.gov/ct2/show/NCT04435626
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FIGARO-DKD (2023)

2023 Focused Update of the 2021 European Society of 

Cardiology (ESC)

In patients with T2DM and CKD, finerenone is recommended 

to reduce the risk of HF hospitalization (Class I, LOE A).
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GLP-1 Agonist Therapy for Heart Failure with Preserved Ejection Fraction and 

Obesity

Harlan M. Krumholz, MD, SM, reviewing Kosiborod MN et al. N Engl J Med 2023 Aug 25

Interest in glucagon-like peptide-1 (GLP-1) agonists for the treatment of obesity is 

growing rapidly, and trials are showing cardiovascular benefit. Now, researchers report 

findings of an industry-sponsored, international, randomized, double-blind, placebo-

controlled trial (STEP-HFpEF; NCT04788511. opens in new tab) that tested whether 2.4 

mg of once-weekly subcutaneous semaglutide can improve symptoms and physical 

function among people with heart failure with preserved systolic function (HFpEF) and 

obesity. 

COMMENT

STEP-HFpEF is another big win for semaglutide, coming on the heels of a recent 

announcement on August 8 that the yet-to-be-published SELECT trial, a secondary 

prevention trial, has shown that semaglutide can reduce the risk for major 

cardiovascular events in people with obesity. With STEP-HFpEF findings, we now have 

an evidence-based therapy for people with obesity who are suffering from HFpEF, and 

its side effect profile is quite reassuring. Future studies need to assess treatment in 

more-diverse populations, and for longer time periods. For now, this study is a major 

contribution and should provide hope to the many people suffering from HFpEF and 

obesity.

.

STEP-HFpEF (2023)

https://www.jwatch.org/editors/AU041?editor=Harlan%2520M.%2520Krumholz,%2520MD,%2520SM
https://classic.clinicaltrials.gov/ct2/show/NCT04788511
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In patients with HFrEF (LVEF <40 percent) 

Stage C Treatment

Recommend GDMT based on the 2021 ACC 

Expert Consensus 

ACE/ARB/ARNI (preferred) AND Evidence 

based beta blocker

Then (in no particular order) 

-sodium-glucose co-transporter 2 (SGLT2) 

inhibitor (Cr > 20)

-mineralocorticoid receptor antagonist (MRA) 

(Cr CL >30 Cr < 2-2.5 and K < 5)

-diuretics, ivabradine, isosorbide/hydralazine

Summary
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Achieving target or max doses is not 

necessary before adding SGLTI

Up titration of meds should occur 

even if patients stable and EF 

improving

Summary



https://m2.healio.com/~/media/learningsites/learntheheart/assets/4/f/9/0/atrialfibrillation.jpg
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Current Recommendations for 
Treatment of HFpEF



https://m2.healio.com/~/media/learningsites/learntheheart/assets/4/f/9/0/atrialfibrillation.jpg

www.uptodate.com

In patients with HFpEF (LVEF ≥50 percent) who have New York 

Heart Association (NYHA) class II to III symptoms and who 

have an elevated B-type natriuretic peptide level (BNP; ie, BNP 

>100 pg/dL or N-terminal pro-BNP [NT-proBNP] >300 pg/dL).

Recommend treatment with both a sodium-glucose co-

transporter 2 (SGLT2) inhibitor and a mineralocorticoid receptor 

antagonist (MRA) rather than:

 -or other agents (eg, ARNI or ARB)

 - rather than non HFpEF-specific therapy or either 

treatment alone

 

Summary
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In patients with preexisting therapies for diabetes and/or chronic 

kidney disease (CKD) is guided by the following general principles:

Recommend starting an SGLT2 inhibitor first and then add the 

MRA two weeks later if the patient tolerates initial therapy. 

Consider monotherapy if HF symptoms resolve or if the BNP 

decreases in response to initial therapy.

 No direct data to suggest that use of both therapies has 

an additive effect in reducing the risk of HF 

hospitalization. 

Summary
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Regardless of which agent is used first, monitor for intolerance 

to the initial agent for approximately two weeks before starting a 

second agent.

In patients in whom starting an SGLT2 inhibitor or an MRA 

would interfere with an existing treatment,  start a HFpEF-

specific therapy if the benefit of the HFpEF-specific therapy is 

greater than the benefit of the therapy that it would replace.

Summary
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Dapagliflozin in heart failure with preserved and mildly reduced ejection 

fraction: rationale and design of the DELIVER trial

Methods

Dapagliflozin Evaluation to Improve the LIVEs of Patients With PReserved 

Ejection Fraction Heart Failure (DELIVER) is an international, multicentre, 

parallel group, event-driven, randomized, double-blind trial in patients with 

chronic heart failure and left ventricular ejection fraction (LVEF) >40%, 

comparing the effect of dapagliflozin 10 mg once daily, vs. placebo, in addition 

to standard of care. Patients with or without diabetes, with signs and 

symptoms of heart failure, a LVEF >40%, elevation in natriuretic peptides and 

evidence of structural heart disease are eligible. 

The primary endpoint is time-to-first cardiovascular death or worsening heart 

failure event (heart failure hospitalization or urgent heart failure visit), and will 

be assessed in dual primary analyses – the full population and in those with 

LVEF <60%. The study is event-driven and will target 1117 primary events. A 

total of 6263 patients have been randomized.

DELIVER (2022)
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