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Disclaimer
• I am free from constraints placed upon presenters that receive 

remuneration from manufactures of medications and products 
discussed during this presentation



Objectives:
• Upon completion of this discussion the participant should be able to:
• Review the common types of heart failure
• Outline the common classes of medications utilized for various types of heart 

failure 
• Recognize classes of emerging pharmacologic interventions 
• Discuss the beneficial patient outcomes obtained by utilizing the newer 

agents

Heart failure is a chronic, progressive condition in 
which the heart muscle is unable to pump enough 
blood to meet the body’s needs for blood and oxygen



Goal:
• Give a review of the changes and trends in the management of types 

of heart failure over the last few decades. With the emphasis being 
on the last few years.



Incidence/Survival
• About 6.2 million adults in the 

United States have heart failure.1

• In 2018, heart failure was 
mentioned on 379,800 death 
certificates (13.4%).1

• Heart failure costs the nation an 
estimated $30.7 billion in 2012. This 
total includes the cost of health care 
services, medicines to treat heart 
failure, and missed days of work.

Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, et al. Heart disease and stroke 
statitstics-2020 update: a report from the American Heart Association.  Circulation. 2020;141(9):e139-596.
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Pathophysiology:/Risk Factors
Why do your feet swell when your heart fails?

• Age: > 65
• Family History Genetics:
• Lifestyle Habits:

• Diet, Smoking, Cocaine, Meth
• Heavy alcohol, Lack physical activity

• Other Medical Conditions:
• CAD, Atrial Fibrillation,  PAH, COPD, Covid, HIV, Viral Cardiomyositis
• Obesity, High Blood Pressure, Diabetes, Sleep Apnea, CKD, Anemia, Thyroid

• Race or Ethnicity:
• African Americans higher incidence worse outcomes

• Sex:
• Men younger HFrEF, Women HFpEF





Diagnostic Methods

• Symptoms
• EKG Electrocardiogram

• Changes in EKG Findings, 
• Chest X-Ray

• Enlarged Heart, Fluid on the lungs
• Biomarkers

• Brain Naturetic Peptide BNP, - Marker of myocardial stretch
• Echocardiography – Sound Waves

• Assessment of LV volumes , LVEF (Ejection Fraction). RV size and function, valvular
disease, and pulmonary artery pressure

• Invasive Procedures



Classifications:
• Heart Failure Reduced 

Ejection Fraction
• HFrEF

• Heart Failure Preserved 
Ejection Fraction
• HFpEF

• Left Sided Failure
• Right Sided Failure
• Systolic Dysfunction
• Diastolic Dysfunction

• “Oh My”



Markers of Severity/Prognosis:

• Functionality
• Walking Distance

• Ejection Fraction
• Hospitalization
• Intravenous Medications
• Outpatient Management
• Loop Diuretics
• Inotropes



Treatment 
Pyramid



2021 AHA/ACC Recommendations
GDMT- Guideline Directed Medical Therapy



Clinical Trial Timeline:



Heart Failure Goals of Therapy
• Primary Outcomes:
• Mortality:

• All Cause
• Cardiovascular

• Hospitalizations:
• Patients hospitalized for HF are at high risk for all-cause re-hospitalization, 

with a 1-month readmission rate of 25%

• Secondary Outcomes:
• Health Related Quality of Life Functionality:

• HF significantly decreases health-related quality of life (HRQOL), especially in 
the areas of physical functioning and vitality

• Kansas City Cardiomyopathy Questionnaire (KCCQ) 
• 23-item, 12-item

• Exercise capacity
• 6 minute walking distances

What are we trying to do with our 
medication interventions?



Kansas City Cardiomyopathy Questionnaire



2021 AHA/ACC Recommendations
GDMT- Guideline Directed Medical Therapy



Renal Anatomy

Loop Diuretics: Acute Decompensated Heart Failure “Water Wasters”



“Why do your feet swell when your heart fails?”

• Kidney is just trying to do it’s job!
• “Perceived” decrease in perfusion 

by the Juxta Glomerular Apparatus 
cells:
• Release Renin 

Must know physiologic cascade number two- rgh



Renin Angiotensin Aldosterone System:
• Late 1980s through the early 2000’s
• CONSENSUS Enalapril
• (N Engl J Med 1987; 316:1429–35.) (Patients with)

• HOPE Ramipril
• (Circulation. 2003;107:1284–1290) (Prevention of progression high risk)



ACE Inhibitor Benefits:

• ACE Inhibitors compared to Vasodilators +/- Digitalis
• “We conclude that the addition of enalapril to conventional therapy 

in patients with severe congestive heart failure can reduce mortality 
and improve symptoms. The beneficial effect on mortality is due to a 
reduction in death from the progression of heart failure”. 
• Additional studies competitors:
• Same and 
• Decreased Hospitalizations
• Improved patient functionality 

NNT-Decrease 5 Year Mortality- 18 



“Non ACE pathways for the production of 
Angiotensin II”

Angiotensin Receptor Blocker
Angiotensin Receptor Blockers: 

Losartan- Cozaar® 25, 50, 100 mg q day
Valsartan- Diovan® 40, 80, 160, 320  mg q day
Candasartan- Atacand® 4, 8, 16, 32 mg q day
Irbesartan- Avapro®- 75, 150, 300mg q day
Erprosartan Teveten®- 400, 600mg q day
Telmisartan Micardis®- 20, 40 80 mg q day
Olmesartan Benicar®- 5, 20, 40 mg q day
Azilsartan Erdarbi®- 40, 80 mg QD

NNT-For Reduction in 5 Year mortality: 24 



2021 AHA/ACC Recommendations
GDMT- Guideline Directed Medical Therapy



Newer Pharmacology:
Neprilysin Inhibition



Efficacy: Neprilysin/ARB
• PARADIGM HF
• 8442 Patients
• Class II, III, IV HF
• Ejection Fraction <40%
• LCZ696 200 BID or
• Enalapril 10 BID

• Primary Outcome:
• Death from CV causes
• Hospitalization for HF

McMurray JJ, Packer M, Desai AS, et al. Angiotensin-neprilysin inhibition 
versus enalapril in heart failure. N Engl J Med. 2014;371(11):993–1004.



Efficacy

• Why is ARNI “Preferred” in the 2021 ACA/AHA
• Initial PARADIGM Study-
• Decrease hospitalizations compared enalapril (dose questionable)

• Subsequent Data- Compared to ARB
• PROVE-HF, TITRATION
• Measurement of Myocardial stretch/dysfunction

• BNP, NT-ProBNP 
• Aldosterone

• Biomarkers that are indirect marker of poor cardiovascular health

NNT-For Reduction in 5 Year mortality: PARADIGM- 21   Hospitalizations- 14



Sacubitril/Valsartan Titration:



Adrenergic Antagonists = BB Blockers

• The failing myocardium induces a high “adrenergic state” that 
increases epinephrine release to increase the inotropic actions on the 
heart
• Also results in increased peripheral vascular resistance =
• Net cardiac output in reduced
• = Beta Blockers enter the arena in the mid-late 1980-1990s to present

1970-1980’s ‘Beta Blockers are Contraindicated in patients with heart failure!!



BB Efficacy
• Effect of metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL 

Randomized Intervention Trial in-Congestive Heart Failure (MERIT-HF)
• Lancet June 12, 1999 Vol 353 Number 9169 p 1985-2084

• COPURNICUS 2000
• Carvedilol in advanced HF patient on Survival

• CIBIS, CIBIS-II, CIBIS-III 
• NYHA-2-4 EF <45%, Bisoprolol 
• on Survival

• SENIORS Trial
• Nebivolol in patients >70 with CHF

NNT-For Reduction in 5 Year mortality: 8



Opportunity for Pharmacist Interventions:
Maximum Tolerated Dosage

(J Am Coll Cardiol 2017;69:2542–50) © 2017



Opportunity for Pharmacist Interventions:
Maximum Tolerated Dosage

(J Am Coll Cardiol 2017;69:2542–50) © 2017

Remember:
In “Acute Decompensated 
Heart Failure”  BB need to be 
initiated slow and low



2021 AHA/ACC Recommendations
GDMT- Guideline Directed Medical Therapy



Aldosterone Antagonism:
Mineralcorticoid Receptor Antagonists

Finerenone Kerendia® 10,20 mg



Aldosterone Antagonism:
Mineralcorticoid Receptor Antagonists
• RALEs Study NEJM 1999 
• Spironolactone vs Placebo
• Added to SOC-
• Loops
• ACE
• Digitalis

• Mortality
• Gynecomastia
• 10%

N Engl J Med 1999:341:709-17 NNT-For Reduction in 5 Year mortality: 15



Repurposed Pharmacology (SGLT-2)
Sodium Glucose Transporter Inhibition

Citation:Cardiac Failure Review 2020;6:e31.
DOI: https://doi.org/10.15420/cfr.2020.23 

https://doi.org/10.15420/cfr.2020.23


WHY?  is it potentially beneficial



Efficacy:

• Empagliflozin: Jardiance 
• EMPEROR Trials

• Dapagliflozin Farxiga
• DAPA-HF Trials

• Decrease risk of:
• Cardiovascular death
• Hospitalizations

• In patients WITH or WITHOUT DM



Funny Channel Blocker
Ivabradine Corlanor
• SHIFT Study: 6500 patients
• NYHA Class II-IV, 2 years, EF <35%, 

HR >70 BPM
• Added to ACE, or ARB, Diuretics, BB, 

Spironolactone
• Primary endpoint of cardiovascular 

death or hospital admission for 
worsening heart failure





Efficacy:
• Patients treated with Corlanor® in 

addition to SOC had a significant 
reduction in heart rate and greater 
changes in their health-related quality of 
life (HQoL)

Swedberg K, et al. Lancet.2010;376:875–885



Digitalis and Vasodilators



Digitalis
• Digoxin is known to reduce all-

cause and HF-specific 
hospitalizations.
• At SDCs <1 ng/ml and in certain 

high-risk groups, digoxin may 
improve survival. Accordingly, 
digoxin should be considered in 
patients with HF with reduced EF 
who remain symptomatic despite 
optimal medical therapy.

JACC: HEART FAILURE VOL. 4, NO. 5, 2016





New Pharmacology:
Soluble Guanylate Cyclase Inhibitor
• SOCRATES-REDUCED, VICTORIA
• Patients reduced CHF, Requiring hospitalization for IV Medications

• VERQUVO is a prescription medicine used in adults who are having symptoms of their 
chronic (long-lasting) heart failure, who have had a recent hospitalization or the need 
to receive intravenous (IV) medicines and have an ejection fraction (amount of blood 
pumped with each heartbeat) of less than 45 percent to:
• Reduce the risk of dying  
• Reduce the need to be hospitalized

• Starting Dose- 2.5 ½ tablet a day up to 10 mg/day

• Side Effects:
• Low blood pressure
• Anemia
• Teratogen

GoodRx 5 mg #30 $600-$650/ month



Iron:



Route of Iron

• PO • Injectable:

? Iron preparation oral- Why are you pricing 
it at $600.00 a month? 



Nice Iron Review in HF:
J A C C : B A S I C  T O  T R A N S L A T I O N A L  S C I E N C E  VO L . 5  

NO . 3 , 2 0 2 0  Ghafourian et al.
MA R C H 2 0 2 0 : 3 0 0 – 1 3



Amyloidosis
• Transthyretin amyloid cardiomyopathy is a late-onset disease; symptoms are 

predominately manifested in male patients 60 years of age or older. 
• The condition can be inherited as an autosomal dominant trait caused by 

pathogenic mutations in the transthyretin gene TTR (ATTRm) or by the 
deposition of wild-type transthyretin protein (ATTRwt), previously called 
senile systemic amyloidosis.
• Although the prevalence of ATTRwt is uncertain, studies that use an 

approach to diagnosis that is not based on biopsy have reported a 
prevalence of 13% among patients with heart failure with a preserved 
ejection fraction, 16% among patients undergoing transcatheter aortic-valve 
replacement for severe aortic stenosis, and 5% among patients with 
presumed hypertrophic cardiomyopathy.



Amyloidosis Drug Therapy

• VYNDAQEL and VYNDAMAX are transthyretin stabilizers indicated for 
the treatment of the cardiomyopathy of wild-type or hereditary 
transthyretin-mediated amyloidosis in adults to reduce cardiovascular 
mortality and cardiovascular-related hospitalization. 
• Tafadamis Vyndaqel 20 mg Capsules 4 capsules (80 mg) once  a day
• Tafadamis Vyndamax 61 mg Capsule once a day

Vyndamax GoodRx price $20,000 a month



Efficacy
Tafamidis 
Vyndaqel

Decrease Death

Decrease 
Hospitalizations

Improve Symptoms



Heart Failure with PRESERVED Ejection 
Fraction: HfpEf

• Hallmark:
• Slow the heartrate let the 

ventricles fill
• Beta one selective BB

• Decrease the volume over-load
• Diuretics- (but not too much 

diuresis)
• Mineral corticoid Receptor 

Antagonists MRA
• Spironolactone, Eplerone,

• Decrease blood pressure
• ACE Inhibitors, ARBS

• Neprilysin Inibitor
• PARAGON-HF – Entresto vs 

Valsartan patiens with EF >45%
• No change in CV death or 

hospitalizations
• SGLT-2 Inhibitors: Jardiance

• EMPagliflozin outcomE tRial in Patients With 
chrOnic heaRt Failure With Preserved Ejection 
Fraction (EMPEROR-Preserved)
• September 9th 2021
• 21% Reduction in Cardiovascular 

Death and Hospitalizations compared 
to standard therapy with or without 
Type-2 DM





The End




