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Scope of the Problem
• The lifetime risk of HF has increased to 24% (1 in 4 persons will develop HF 

in their lifetime)

• Approximately 6.7 million Americans over 20 years of age have HF, and the 
prevalence is expected to rise to 8.5 million Americans by 2030.

• Approximately 33% of the US adult population without known symptomatic 
HF is at-risk for HF (Stage A HF) and 24%–34% have pre-HF (Stage B HF).

• The prevalence of HF with preserved ejection fraction (HFpEF) across 
populations is increasing, with significant differences by race and ethnicity, 
and men experience a higher lifetime risk HFpEF.



Shah, K, Xu, H, Matsouaka, R. et al. Heart Failure With Preserved, Borderline, and Reduced Ejection Fraction: 5-Year Outcomes. J Am Coll Cardiol. 2017 Nov, 70 (20) 2476–2486.
https://doi.org/10.1016/j.jacc.2017.08.074
https://doi.org/10.1016%2Fj.cardfail.2023.07.006
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Definition of HF



https://doi.org/10.1136/heartjnl-2020-318811



At risk for HF but without symptoms, structural heart disease, or cardiac biomarkers of stretch or injury (e.g., patients with 

hypertension, atherosclerotic CVD, diabetes, metabolic syndrome and obesity, exposure to cardiotoxic agents, genetic variant for

cardiomyopathy, or positive family history of cardiomyopathy).

STAGE A HF- AT RISK



No symptoms or signs of HF, but evidence of 1 of the following:

STAGE B HF - ASYMPTOMATIC HF

Structural heart disease* 
• Reduced left or right ventricular 

systolic function
oReduced ejection fraction, reduced 

strain
• Ventricular hypertrophy
• Chamber enlargement
• Wall motion abnormalities
• Valvular heart disease

Evidence for increased filling pressures*
• By invasive hemodynamic measurements
• By noninvasive imaging suggesting elevated 

filling pressures (e.g., Doppler 
echocardiography)

Patients with risk factors and  biomarkers
• Increased levels of BNPs* or 
• Persistently elevated cardiac troponin 
in the absence of competing diagnoses 
resulting in such biomarker elevations such 
as acute coronary syndrome, CKD, 
pulmonary embolus, or myopericarditis



Structural heart disease with current or previous symptoms of HF.

STAGE C HF - SYMPTOMATIC HF



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

STAGE D HF - ADVANCED HF



Classification of HF by EF
LVEF ≤40%

HFrEF (HF with reduced EF)

Previous LVEF ≤40% and a follow-up measurement of LVEF 
>40%HFimpEF  (HF with improved EF)

LVEF 41%–49%
HFmrEF  (HF with mildly reduced EF)

LVEF ≥50%
Evidence of spontaneous or provokable increased LV filling 
pressures (e.g., elevated natriuretic peptide, noninvasive and 
invasive hemodynamic measurement)

HFpEF   (HF with preserved EF)
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Initial/Serial Evaluation



Initial Evaluation of 
Patient with Suspected HF

• History 
• Family history
• Identification of risk factors, behaviors, social determinants of 

health
• Examination
• 12 lead ECG
• Labs (CBC, CMP, TSH, UA, iron studies, lipids)

• BNP or Pro-BNP
• CXR
• Echocardiogram
• Other imaging if echo is inadequate
• HF Risk Assessment
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Stage A (Patients at Risk for HF)



Management of Stage A

•Manage blood pressure

•SGLT2i for those with DM and CVD or high risk for HF

•Lifestyle Modification
•Exercise, diet, tobacco cessation, weight loss, etc

•Consider screening BNP
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Stage B (Pre-HF)



Management of Stage B: Preventing the Syndrome of Clinical HF in Patients With 
Pre-HF

In patients with LVEF ≤40%, ACEi should be used to prevent 

symptomatic HF and reduce mortality.
1

In patients with a recent or remote history of MI or ACS, statins should be 

used to prevent symptomatic HF and adverse cardiovascular events.
1

In patients with a LVEF ≤40%, evidence-based beta blockers should be 

used to prevent symptomatic HF and/or reduce mortality.
1



Management of Stage B: Preventing the Syndrome of Clinical HF in Patients With 
Pre-HF

In patients who are at least 40 days post-MI with LVEF ≤30% and NYHA class I symptoms 

while receiving GDMT and have reasonable expectation of meaningful survival for >1 year, an 

ICD is recommended for primary prevention of sudden cardiac death (SCD) to reduce total 

mortality.

1

In patients with LVEF <50%, thiazolidinediones should not be used because they increase the 

risk of HF, including hospitalizations.
3: Harm

In patients with LVEF <50%, nondihydropyridine calcium channel blockers with negative 

inotropic effects may be harmful.
3: Harm
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Stage C HF



Patients with HF should receive care from multidisciplinary 

teams to facilitate the implementation of GDMT, address 

potential barriers to self-care, reduce the risk of subsequent 

rehospitalization for HF, and improve survival. 

1
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Nonpharmacological Interventions

Diet/exercise education, 
medication adherence 

education
Exercise Training Cardiac Rehabilitation

Sodium/Salt restriction Vaccinations 
against respiratory 

diseases

Screening for 
depression, frailty, 

social isolation



Diuretics

In patients with HF who have fluid retention, diuretics are 

recommended to relieve congestion, improve symptoms, and prevent 

worsening HF.

1

For patients with HF and congestive symptoms, addition of a  thiazide 

(e.g., metolazone) to treatment with a loop diuretic should be reserved 

for patients who do not respond to moderate- or high-dose loop 

diuretics to minimize electrolyte abnormalities.

1



Duration of Action
Maximum Total 

Daily Dose
Initial Daily DoseDrug

Loop diuretics
4–6 h10 mg0.5–1.0 mg once or twiceBumetanide

6–8 h600 mg20–40 mg once or twiceFurosemide

12–16 h200 mg10–20 mg onceTorsemide

Thiazide diuretics
6–12 h1000 mg250–500 mg once or twiceChlorthiazide

24–72 h100 mg12.5–25 mg onceChlorthalidone

6–12 h200 mg25 mg once or twiceHydrochlorothiazide

36 h5 mg2.5 mg onceIndapamide

12–24 h 20 mg2.5 mg onceMetolazone



Renin-Angiotensin System Inhibition

• ARNI is now 1st line

• ACEI when ARNI is not feasible

• ARB when ARNI and ACEI is not feasible

• If symptomatic on ACEI or ARB, switch to ARNI if possible

• ARNI and ACEI should be avoided in those with history of angioedema





Beta Blockers

In patients with HFrEF, with current or previous symptoms, use of 1 of the 3 

beta blockers proven to reduce mortality (e.g., bisoprolol, carvedilol, 

sustained-release metoprolol succinate) is recommended to reduce mortality 

and hospitalizations.

1



Mean Dose in 
TrialsTarget DoseInitial Daily DoseDrug

8.6 mg total daily10 mg once daily1.25 mg once dailyBisoprolol

37 mg total daily25–50 mg twice daily3.125 mg twice dailyCarvedilol

NA80 mg once daily10 mg once dailyCarvedilol CR

159 mg total daily200 mg once daily12.5–25 mg once daily

Metoprolol succinate 
extended release 
(metoprolol CR/XL)

Beta Blockers



Mineralocorticoid Receptor Antagonists

In patients with HFrEF and NYHA class II-IV symptoms, an 

MRA (spironolactone or eplerenone) is recommended to reduce morbidity and 

mortality, if eGFR is >30 mL/min/1.73 m2 and serum potassium is <5.0 mEq/L. 

Careful monitoring of potassium, renal function, and diuretic dosing should be 

performed at initiation and closely monitored thereafter to minimize risk of 

hyperkalemia and renal insufficiency.

1

In patients taking MRA whose serum potassium cannot be maintained at 

<5.5 mEq/L, MRA should be discontinued to avoid life-threatening hyperkalemia.
3: Harm







© 2025 Optum, Inc. All rights reserved.

Solomon SD et al. N Engl J Med2024;391:1475-1485



Mineralocorticoid Receptor Antagonists

Mean Doses 
Achieved in 

Clinical Trials
Target Doses(s)

Initial Daily 
Dose(s)Drug

26 mg total daily25–50 mg once daily12.5–25 mg once dailySpironolactone

42.6 mg total daily50 mg once daily25 mg once dailyEplerenone



SGLT2 Inhibitors

In patients with symptomatic chronic HFrEF, SGLT2i are 

recommended to reduce hospitalization for HF and cardiovascular 

mortality, irrespective of the presence of type 2 diabetes.

1



SGLT2 Inhibitors

Mean Doses 
Achieved in 

Clinical Trials
Target Doses(s)

Initial Daily 
Dose(s)Drug

9.8 mg total daily10 mg once daily10 mg once dailyDapagliflozin

NR10 mg once daily10 mg once dailyEmpagliflozin



Hydralazine/Nitrates

For patients self-identified as African American with NYHA class III-IV HFrEF 

who are receiving optimal medical therapy, the combination of hydralazine and 

isosorbide dinitrate is recommended to improve symptoms and reduce morbidity 

and mortality.

1

In patients with current or previous symptomatic HFrEF who cannot be given first-

line agents, such as ARNi, ACEi, or ARB, because of drug intolerance or renal 

insufficiency, a combination of hydralazine and isosorbide dinitrate might be 

considered to reduce morbidity and mortality.

2b



European Heart Journal Supplements, Volume 24, Issue Supplement_L, December 2022, Pages L10–L19, https://doi.org/10.1093/eurheartjsupp/suac113



ICD/CRT
In patients at least 40 days post-MI with LVEF ≤35% and NYHA class II or III symptoms on 

chronic GDMT, who have reasonable expectation of meaningful survival for >1 year, ICD 

therapy is recommended for primary prevention of SCD to reduce total mortality.

1

In patients at least 40 days post-MI with LVEF ≤30%, who have reasonable expectation of 

meaningful survival for >1 year, ICD therapy is recommended for primary prevention of 

SCD to reduce total mortality.

1

For patients with LVEF ≤35%, left bundle branch block with a QRS ≥150 ms, NYHA class 

II, III, or ambulatory IV symptoms on GDMT, cardiac resynchronization therapy (CRT) is 

indicated to reduce mortality, reduce hospitalizations, and improve symptoms/QOL.

1







Recommendations for Patients 
With Mildly Reduced LVEF (41%–
49%)



Recommendations for Patients 
With Preserved LVEF (≥50%)



HF with Improved Ejection Fraction

For patients with HFimpEF after treatment, GDMT should be continued 

to prevent relapse of HF and LV dysfunction, even in patients who may 

become asymptomatic.

1
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Cumulative Impact of Evidence-Based HF with Reduced EF Medical Therapies

2yr MortalityRelative Risk

35%--None

27%23%ACEI or ARB

18%35%Beta Blocker

13%30%Aldosterone Ant

10.9%16%ARNI (replacing ACEI/ARB)

9.1%17%SGLT2 inhibitor

Cumulative risk reduction if all evidence-based medical therapies are used: 
Relative risk reduction 74%, Absolute risk reduction: 25.9%, NNT = 3.9



J Card Fail. 2023 Oct; 29(10): 1412–1451.
doi: 10.1016/j.cardfail.2023.07.006







Reasons For Underutilization
Of Proven Therapies for HF

• Knowledge gaps

• Misinterpretation of patient risk or clinical stability

• Concerns about blood pressure/tolerability/side effects

• Therapeutic inertia

• Bias (age, race, sex, socioeconomic status)

• Concerns about access, cost, cost effectiveness, value













US Cardiology Review 2021;15:e07. DOI: https://doi.org/10.15420/usc.2020.29
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Benefits of Simultaneous or Rapid Initiation of GDMT

Benefits of initiating 
ARNi+BB+MRA+SGLT2i as 

first-line treatment for 
HFrEF 
versus

drawn-out historical 
sequencing

Rapid improvement in health status (within 1 to 8 weeks)

Reduction in HF hospitalizations (within 2 to 4 weeks)

Rapid reduction in HF rehospitalizations (within 2 to 4 weeks) 

Improved use, adherence, persistence, overcoming inertia

Reduction in mortality (within 2 to 4 weeks)

(Khariton Y, 2019; Desai AS, 2019; Bhatt AS, 2020; Morrow DA, 2019; Greene SJ, 2021)



Step 1:
Initiate 2 of the 4 GDMT

Medications

Sacubitril/Valsartan 24/26 mg
or 49/51 mg 

Coreg 3.125 mg bid Step 2:
Initiate 3rd GDMT Medication, 

and titrate beta blocker

Sucubitril/Valsartan 49/51mg
Coreg 6.25 mg bid

Spironolactone 12.5 mg Step 3:
Initiate 4th GDMT Medication, 

and titrate beta blocker

Sucubitril/Valsartan 49/51 mg
Coreg 9.375 bid

Spironolactone 12.5 mg
SGLT2i

Step 4:
Initiate 4th GDMT Medication, 

and titrate beta blocker

Sucubitril/Valsartan 97/103 mg 
Coreg 12.5 mg bid

Spironolactone 25 mg
SGLT2i

2 weeks
2 weeks

2 weeks

Rapid GDMT Initiation Strategy for the
Ambulatory Stage C HF Patient



Step 1:
Initiate 2 of the 4 GDMT

medications

Lisinopril 5-10 mg bid
Coreg 3.125 mg bid

Step 2:
Initiate 3rd GDMT medication, 

and titrate beta blocker

Lisinopril 5-10 mg bid
Coreg 6.25 mg bid

Spironolactone 12.5 mg

Step 3:
Titrate medications

Lisinopril 10-20 mg bid
Coreg 9.375-12 mg bid
Spironolactone 12.5 mg

Step 4:
Continue titrating medications

Consider 4th GDMT medication

Lisinopril 20 mg bid
Coreg 12.5-25 mg bid
Spironolactone 25 mg

Consider SGLT2i

2 weeks
2 weeks

2 weeks

Rapid GDMT Initiation Strategy for the
Ambulatory Stage C HF Patient - Second Line Strategy 



US Cardiology Review 2021;15:e07. DOI: https://doi.org/10.15420/usc.2020.29
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Circ Heart Fail. 2021 Feb 3;14(2):e007034. doi: 10.1161/CIRCHEARTFAILURE.120.007034

HF Treatment Inertia
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Mineralocorticoid Receptor Antagonists, Blood Pressure, and Outcomes in 
Heart Failure with Reduced Ejection Fraction
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Influence of Pretreatment Systolic Blood Pressure on the Effect of 
Carvedilol in Patient with Sever Chronic Heart Failure
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Tips for Optimal Titration of GDMT

Check orthostatic vitals 
properly and frequently

Stagger doses of 
medications throughout 

the day

Switch to long-acting 
medications

Recognize the rises in creatinine 
represent intra-renal hemodynamic 

shifts, rather that AKI

Emphasize that each additional 
medication improves 

outcomes/prognosis, and is not a 
sign that the patient is worsening

Focus on barriers to med adherence 
(cost, confusion, side effects)

Pay close attention to volume 
status and diuretic dosing, 
especially for patients on 

SGLT2i’s
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Current guidelines recommend considering screening for heart failure for all patients considered at 
risk.

We recommend screening the following patients:
Patients aged 60 and older, seen in an ambulatory setting, with one of the following risk factors: 
1. Type 1 or Type 2 diabetes 
2. Hypertension 
3. Chronic kidney disease, stage 3 or higher 
4. Obesity (BMI ≥30) 
5. History of myocardial infarction 
6. Atrial fibrillation

Acceptable assessment tools
Brain Natriuretic Peptide (BNP) or N-Terminal pro-B-type natriuretic peptide (NT-proBNP) 

Recommended assessment tools 
Symptom questionnaire followed by BNP or NT-proBNP level in patients with at least one symptom 

identified

Screening for Heart Failure
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Causes of an Elevated BNP

Cardiac
HF, including RV HF syndromes
ACS
Heart muscle disease, including LVH
VHD
Pericardial disease
AF
Myocarditis
Cardiac surgery
Cardioversion
Toxic-metabolic myocardial insults, including cancer 

chemotherapy

Noncardiac
Advancing age
Anemia
Renal failure
Pulmonary: Obstructive sleep apnea, severe pneumonia

Pulmonary embolism, pulmonary arterial hypertension

Critical illness
Bacterial sepsis
Severe burns



Take Home Messages…



1. Guideline-directed medical therapy (GDMT) for heart 
failure (HF) with reduced ejection fraction (HFrEF) now 
includes 4 medication classes which include sodium-

glucose cotransporter-2 inhibitors (SGLT2i). 



2. SGLT2 inhibitors have a 2a recommendation in heart 
failure with mildly reduced ejection fraction (HFmrEF). 
Weaker recommendations (2b) are made for ARNi, ACEi, 
ARB, MRA and beta blockers in this population. 



3. Improved LVEF is used to refer to those patients with 
a previous HFrEF who now have an LVEF > 40%. 
These patients should continue their HFrEF treatment.



4. Primary prevention is important for those at risk for HF 
(Stage A) or pre-HF (Stage B). Stages of HF were revised to 
emphasize the new terminologies of  “at risk” for HF for 
Stage A and Pre-HF for Stage B.



4. Early, rapid initiation of the four pillars of GDMT, often 
simultaneous or in rapid sequence, leads to early reductions 
in HF hospitalizations and CV mortality in as early as 30 
days.

ARNI/ACEI/ARB
Beta Blocker

MRA
SGLT2i



© 2025 Optum, Inc. All rights reserved.

Questions?


