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Case Presentation

47 year old man who presented to the Emergency Department 
with shortness of breath

• HPI
• Notes worsening shortness of breath over the course of 3 weeks prior to 

presentation
• Notes increasing lower extremity edema and increasing difficulty laying 

flat to sleep

• PMH
• Hypertension
• Diabetes mellitus (HbA1c 7.1)
• Dyslipidemia



Case Presentation

Vitals

BP: 134/85 P: 100 SpO2: 93%

Admission Labs

BNP: >700



Case Presentation
Transthoracic echocardiogram
- Left ventricular dysfunction with 

estimated LVEF approximately 
30-35%

- At least moderate mitral 
regurgitation

- Mild right ventricular dilatation

Coronary 
angiography
- Normal coronary 
anatomy



Case Presentation

He is started on IV diuretics and transitioned to oral diuretics. He is discharged on the following 
medications:

- Losartan 25 mg daily

- Spironolactone 12.5 mg daily

- Metoprolol succinate 25 mg daily

-  Furosemide 40 mg daily

He is now following up with in the office one week after discharge. What would be the next best 
step in his management?

A) Attempt to further optimize his medical therapy

B) Refer for primary prevention implantable cardioverter-defibrillator

C) Refer for transplant/LVAD evaluation

D) Nothing- monitor his progress and his symptoms



> Heart Failure Epidemiology

> Updated Definition of Heart Failure

> Pathophysiology of Heart Failure with Reduced Ejection Fraction (HFrEF)

> Medical Therapy for HFrEF

> New Innovations

> Summary

Agenda



Heart Failure by Numbers
• Approximately 6.7 million Americans over 20 years old carry a diagnosis of heart failure. With expected projections of:

• 8.7 million in 2030

• 10.3 million ni 2040

• 11.4 by 2050

• In 2020, it was estimated that HF was responsible for 32 billion in direct costs and an additional 14 billion in indirect cos ts

• Lifetime risk of HF has increased to 24%- approximately 1 in 4 Americans will develop heart failure in their lifetime

• Heart failure mortality rates have been increasing since 202  with heart failure accounted for 45% of cardiovascular deaths 
in 2021

• Among patients 65 years and older, patients who have been hospitalized with heart failure have an estimated 
mortality rate of 35% at 1 year post discharge

• In 2021 there was 1.2 million primary HF hospitalizations

1.HF STATS 2024: Heart Failure Epidemiology and Outcomes Statistics An Updated 2024 Report from the Heart Failure Society of America
2.Bozkurt, Biykem et al.

3.Journal of Cardiac Failure, Volume 31, Issue 1, 66 - 116



Why do we care about Heart Failure?

DOI:10.1002/ehf2.14266

1- Year Mortality

Stage A: 2-3%

Stage D: >50%

*This mortality rate is 
IRRESPECTIVE of 
ejection fraction*

http://dx.doi.org/10.1002/ehf2.14266


Defining of Heart Failure



https://bjcardio.co.uk/2024/05/heart-failure-learning-module-2-diagnosis-2/

Defining of Heart Failure











Front. Cardiovasc. Med., 20 May 2021 Sec. Heart Failure and Transplantation Volume 8 - 2021 https://doi.org/10.3389/fcvm.2021.676658

https://doi.org/10.3389/fcvm.2021.676658


DOI: 10.23937/2474-3674/1510023

http://dx.doi.org/10.23937/2474-3674/1510023
http://dx.doi.org/10.23937/2474-3674/1510023
http://dx.doi.org/10.23937/2474-3674/1510023


What causes heart failure?

• Heart failure is the end stage manifestation of most forms of 
heart disease

• The role that coronary artery disease plays in the development of 
heart failure is evolving 

• Traditional risk factors also play a role in the development of 
heart failure
• Hypertension
• Diabetes
• Dyslipidemia
• Smoking



What’s Changed in Managing Heart Failure?







Targeted doses 
Starting Dose Target Dose

Beta blockers

Bisoprolol 1.25 mg daily 10 mg daily

Carvedilol 3.125 mg twice 
daily

20-50 mg twice 
daily

Metopolol XL 12.5-25 mg daily 200 mg daily

Ace Inhibitors

Captoprilol 6.25 mg 3x daily 50 mg 3x daily

Enalapril 2.5 mg daily 20 mg twice daily

Lisinopril 5 mg daily 20-40 mg daily

Ramipril 1.25 mg daily 10 mg daily

Starting Dose Target Dose

ARB

Candesartan 4-8 mg daily 32 mg daily

Losartan 50 mg daily 150 mg daily

Valsartan 40 mg twice daily 160 mg twice 
daily

MRA

Eplerenone 25 mg daily 50 mg daily

Spirnolactone 12.5-25 mg daily 25-50 mg daily

Vasodilators

Hydralazine 25 mg 3x daily 75 mg 3x daily

Isorobide 
dinitrate

20 mg 3x daily 40 mg 3x daily



New(ish) Therapies

• ARNI Therapy

• SGLT2 inhibitors



New Standards for Medical Care of Heart Failure with Reduced Ejection Fraction - Dr. James Januzzi

Mount Sinai Heart Grand Rounds Nov 19, 2020



ARNI Therapy



https://doi.org/10.1016/j.ejps.2018.11.037

Mechanism of action of ARNI 
therapy

https://doi.org/10.1016/j.ejps.2018.11.037


Paradigm-HF

- Randomized, blinded, parallel trial in 
which 8,442 patients with HFrEF (EF 
<40%) were randomized to ARNI vs 
Enalapril

- Primary endpoints included 
cardiovascular death or 
hospitalization from heart failure



PROVE-HF

- Exploratory, open label study in 
patients with HFrEF (EF <40%)  
published subsequently after 
Paradigm-HF

- 794 patients included that were 
started on or switched to ARNI 
therapy

- Primary endpoint was changes 
in NT-proBNP and correlation 
with cardiac reverse remodeling



SGLT2 inhibitors



Mechanism of SGLT2 inhibitors 



Joshi SS, Singh T, Newby DE, et al

Sodium-glucose co-transporter 2 inhibitor therapy: mechanisms of action in heart failure Heart 2021;107:1032-1038



SGLT2 inhibitors in heart failure



DAPA-HF

- Randomized, parallel 
trial in which 4,744 
patients with HFrEF 
(EF < 40%) were 
enrolled comparing 
dapagliflozin to 
placebo

- Patients enrolled 
irrespective of their 
diabetes status

- Primary outcome 
included 
cardiovascular death, 
hospitalization for 
heart failure, or 
urgent heart failure 
visit



Emperor- Reduced Trial



HFrEF benefit independent of glycemic status



Emperor-Reduced: Renal endpoint



EMPATROPISM Study

- Study performed in 2021- single site, double blind, 

placebo controlled trial in which 84 patients were 
randomized to empagliflozin vs placebo for 6 months

- Study evaluated effects of Empagliflozin versus 
placebo in heart failure with reduced ejection fraction 
(LVEF <40%)

- Primary endpoint was change in LV end-diastolic and -
systolic volume assessed by cardiac magnetic 

resonance. Secondary endpoints included changes in 
LV mass, LV ejection fraction, peak oxygen 
consumption in the cardiopulmonary exercise test, 6-

min walk test, and quality of life.

- Statistically significant in all endpoints- LVEDV, LVESV, 

LVEF, LV Mass

- Larger impacts on remodeling and functional status 

(improvement in the peak VO2) and Kansas City 
Cardiomyopathy Questionnaire 



1.Medical Management and Device-Based Therapies in Chronic Heart Failure
2.Nguyen, Andrew H. et al.

3.Journal of the Society for Cardiovascular Angiography & Interventions, Volume 2, Issue 6, 101206



Benefits of Quadruple Therapy

https://doi.org/10.1016/S0140-6736(20)30748-0



How do you initiate or escalate therapy?

“There is no optimal order of initiation and/or titration…clinicians will need to approach 
each patient in an individual fashion to decide which agents to titrate and when to do so”

“Careful initiation and titration of GDMT should be early and rapid as possible with a goal 
to use the 4 key medication classes in each patient…with goal of reaching target or 
maximally tolerated doses of the 4 key medication classes as soon as possible and ideally 
no longer than 3 months”



- Multinational randomized parallel-group trial of participants admitted with acute 
heart failure not on full doses of guideline directed medical therapy

- Demonstrated safety and efficacy of achieving 50% of target doses by hospital 
discharge and 100% of target doses by 2 weeks following discharge from hospital

- Patients achieving a higher percentage of optimal dose were associated with a 
reduced risk of death or being readmitted for heart failure at 180 days



What’s Next?



Medications on the horizon

• Vericiguat
• Stimulated soluble guanylate cyclase

• Stimlated sGC leading to improved myocardial function, improve left 
ventricular reverse remodeling, decrease fibrosis

• Omecamtiv mecarbil
• Induced myosin to bind to actin and pull on the actin filaments

• “Oral inotrope”

• Mechanism of actions lets to increases duration of systole, stroke volume 
without changing or increasing myocardial oxygen consumption



Device Therapies



Autonomic modulation

- Excessive activation of the sympathetic nervous system with decreased parasympathetic 
nervous system activity occur as adaptive mechanisms to cardiac injury, congestion, and 
decreased stroke volume

- Long-term sympathetic nervous system stimulation and parasympathetic nervous system 
depression accelerate cardiovascular stress and ventricular remodeling

- Stimulation of the vagus nerve has been introduced in an attempt to counter these long-
term deleterious effects





Left ventricular reconstruction

• Ischemic cardiomyopathy and LV remodeling are 
characterized by expansion and thinning of the LV wall and 
loss of the typical LV elliptical shape, leading to an increase 
in the wall tension and inefficient ventricular contraction

• Left ventricular reconstruction as been considered as a 
potential treatment for selected patients with HF





In Summary

• The University Definition of Heart failure is defined by classification 
of EF, clinical and laboratory data, and stages

• However, it should be recognized that heart failure presentation is on 
a spectrum, and severity of heart failure is not always correlated by 
the EF 

• Regardless of the ejection fraction, there are similar mechanisms in 
the pathophysiology and manifestation of heart failure, and mortality 
is high if undiagnosed or undertreated

• In the treatment of heart failure with reduced ejection fraction, the 
early initiation of medical therapy with inclusion and uptitration of all 
4 pillars of medical therapy is paramount to event-free survival



Case Presentation

He is started on IV diuretics and transitioned to oral diuretics. He is discharged on the following 
medications:

- Losartan 25 mg daily

- Spironolactone 12.5 mg daily

- Metoprolol succinate 25 mg daily

-  Furosemide 40 mg daily

He is now following up with in the office one week after discharge. What would be the next best 
step in his management?

A) Attempt to further optimize his medical therapy

B) Refer for primary prevention implantable cardioverter-defibrillator

C) Refer for transplant/LVAD evaluation

D) Nothing- monitor his progress and his symptoms



Questions?
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