
UPDATE ON 
CONGESTIVE HEART 

FAILURE
Chris Dunlap, M.D.
Program Director

University of Tennessee - Nashville 
Family Medicine Residency Program



DISCLOSURES
Sadly…..none
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ABBREVIATIONS

ACE = angiotensin-converting enzyme

ARB = angiotensin-receptor blocker

ARNI = angiotensin receptor–neprilysin inhibitor

BNP = B-type natriuretic peptid

EF = ejection fraction

GDMT = guideline-directed management and therapy

HFpEF = heart failure with preserved ejection fraction

HFrEF = heart failure with reduced ejection fraction

LVEF = left ventricular ejection fraction

NT-proBNP = N-terminal pro-B-type natriuretic peptide



INTRODUCTION

● Prevalence of HF is escalating rapidly

● HF consumes substantial healthcare resources

● HF inflicts significant morbidity and mortality

● HF greatly affects quality of life



CAUSES OF HEART FAILURE

● ISCHEMIC HEART DISEASE/MI

● HYPERTENSION

● VALVULAR HEART DISEASE

● CHEMOTHERAPY

● AUTOIMMUNE

● THYROID DISEASE

● OBESITY

● DIABETES

● FAMILIAL/GENETIC ISSUES

● MYOCARDITIS

● PERIPARTUM

● STRESS CARDIOMYOPATHY 

(TAKOTSUBO)

● SUBSTANCE ABUSE (COCAINE, METH, 

ALCOHOL)

● INFILTRATIVE CARDIAC DISEASE

● HEART RHYTHM-RELATED



In the Dark Ages of CHF 
Management…

● First there was Dropsy
● And the treatment of choice was Foxglove (Digitalis purpurea)
● That was standard of care for centuries…



In the not quite as Dark Age of CHF 
Management…
● There was the classic triad of ACEI/Digoxin/Diuretic

● Then, in 1997 CARVEDILOL came and a new era of CHF management 
began

● How many of you remember when Beta Blockers were contraindicated 
in CHF???



In the not quite as Dark Age of CHF 
Management…

● There also was only CHF (systolic heart failure)

● Then came Diastolic Dysfunction

● But it still was not a perfect description for all patients…



Newer innovations and newer 
descriptions began to emerge…



Class Patient Symptoms

I No limitation of physical activity. Ordinary physical activity does not cause 
undue fatigue, palpitation, dyspnea (shortness of breath).

II Slight limitation of physical activity. Comfortable at rest. Ordinary physical 
activity results in fatigue, palpitation, dyspnea (shortness of breath).

III Marked limitation of physical activity. Comfortable at rest. Less than ordinary 
activity causes fatigue, palpitation, or dyspnea.

IV Unable to carry on any physical activity without discomfort. Symptoms of 
heart failure at rest. If any physical activity is undertaken, discomfort increases

NEW YORK HEART ASSOCIATION 
FUNCTIONAL CLASSIFICATION 









2017 ACC Expert Consensus 
Decision Pathway (ECDP)

● This was created to provide a practical, streamlined resource 
for clinicians managing patients with heart failure with reduced 
ejection fraction (HFrEF)



PIVOTAL ISSUES IN HFrEF

● How to initiate, add, or switch therapies to Guideline Directed 
Medical Therapy (GDMT)

● How to achieve optimal therapy utilizing imaging data, 
biomarkers, and filling pressures

● When to refer to a Heart Failure specialist

● How to integrate palliative care and/or Hospice care



HOW TO INITIATE GUIDELINE 
DIRECTED MEDICAL THERAPY 

(GDMT)



● ARNIs, ACEIs, ARBs
● Beta-Blockers
● Loop Diuretics
● Aldosterone Antagonists
● Hydralazine/Isosorbide Dinitrate
● Ivabradine
● Digoxin
○ Mostly used in rate control for patients in 

Atrial Fibrillation with low blood pressure.





Since the 2017 EDCP, new guidelines 
have emerged…

● Angiotensin Receptor-Neprilysin Inhibitors (ARNI’s)

● Sodium-Glucose Cotransporter-2 (SGLT2)

● Ivabradine

● Percutaneous therapy for mitral regurgitation



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● Neprilysin is a metalloprotease that inactivates several 
vasoactive peptides:

○ Natriuretic peptides
○ Adrenomedullin
○ Bradykinin
○ Substance P



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● Angiotensin II is also a substrate for neprilysin

○ Neprilysin inhibitors raise angiotensin levels
○ So, ARB’s are used in conjunction with sacubitril (a 

Neprilysin Inhibitor) to counter that effect

○ ***DO NOT USE ACEIs with Neprilysin Inhibitors 
because of increased risk of angioedema***



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● Sacubitril (a Neprilysin Inhibitor) has been combined with valsartan 
(ARB) and was studied in the PARADIGM HF trial

● This study demonstrated an absolute risk reduction of 4.7% in CV 
death or HF hospitalization.

● The Number Needed to Treat (NNT) was 21

● There was a 20% reduction in sudden cardiac death



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● ARNIs have been associated with improvement in 
diastolic dysfunction, left ventricular function, quality of 
life and burden of ventricular arrhythmias

● In the PROVE-HF trial, the median LVEF increased from 
28.2% to 37.8% after 12 months



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● WARNING:  When switching a patient from an ACEI to an 
ARNI it is critical that a 36 hour washout period should 
occur to avoid angioedema.

● This delay is not required when switching from an ARB to 
an ARNI.



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● An ideal time to consider therapy optimization with an ARNI is during hospitalization for HFrEF

● The PIONEER-HF trial demonstrated nearly 25% of patients developed hypotension when treated 
with an ARNI so it is important to ensure patients are not volume depleted at the time of 
initiation

● Careful monitoring of vitals is advised in patients with borderline BP (ie < 100mmHg)

● Modest lowering of loop diuretic doses may help mitigate the BP lowering effect of ARNIs



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● In the PIONEER-HF trial, patients with de novo HF who were initiated on an 
ARNI had a greater reduction in natriuretic peptide concentrations, a 
comparable safety profile, and a significant improvement in early clinical 
outcomes compared with those on enalapril.

● The latest data suggests that empiric treatment with an ARNI be the first 
line recommendation



Angiotensin Receptor-Neprilysin Inhibitors 

(ARNIs)

● Cost, of course, can be a very real issue

● ARNI treatments alone can cost $600/month

● Those that can’t afford this should be started on an ARB or 
ACEI as per previous guidelines



Sodium-Glucose Cotransporter-2

(SGLT2)

● Among patients with HFrEF, data support using an SGLT2 
inhibitor with evidence showing a reduced risk for major 
events (such as hospitalization and death) regardless of 
the presence of diabetes.

● (From the 2020 ACC Expert Consensus Decision Pathway)



Sodium-Glucose Cotransporter-2

(SGLT2)

● Although the mechanism of action remains uncertain, 
treatment with SGLT2 inhibitors leads to:

○ Osmotic diuresis/Natriuresis
○ Decreased arterial pressure and stiffness
○ Shifts to ketone based myocardial metabolism
○ May have benefits on myocardial remodeling



Sodium-Glucose Cotransporter-2

(SGLT2)

● The DAPA-HF study was the first to demonstrate a benefit of 
SGLT2 inhibitors for HFrEF care using dapagliflozin (Farxiga)

● The risk of worsening HF or death from CV causes was lower 
among those who received dapagliflozin than among those who 
received placebo



Sodium-Glucose Cotransporter-2

(SGLT2)

● The EMPEROR-Reduced trial utilized empagliflozin 
(Jardiance) and was found to significantly reduce the 
composite endpoint of CV death or HF hospitalizations in 
adults with and without diabetes

● It also seemed to slow the decline of eGFR



Sodium-Glucose Cotransporter-2

(SGLT2)

● The benefit of SGLT2 inhibitors in patients with more advanced renal 
function is unclear so caution is advised in patients below the study 
inclusion criteria:

○ Dapaglifozin eGFR <= 30 ml/min/1.73 m2

○ Empaglifozin eGFR <= 20 ml/min/1.73 m2



IVABRADINE

● Heart rate independently predicts outcomes in HFrEF

● A meta analysis of beta blocker trials suggests that heart rate 
lowering is directly related to improved outcomes

● Before initiating Ivabradine the dose of evidence based beta 
blocker should be optimized



IVABRADINE

● Ivabradine is an adjunctive means to reduce heart rate in 
patients with chronic HFrEF who are in sinus rhythm.

● It is a specific inhibitor of the If current involved in sinoatrial 
nodal activity

● It reduces heart rate without lowering BP



IVABRADINE

● 2017 ACC/AHA/HFSA guidelines recommended Ivabradine to reduce 
hospitalizations in patients with HFrEF (LVEF <35%) and are already 
receiving GDMT including a beta-blocker at maximally tolerated doses.

● The patients must be in sinus rhythm with a HR > 70 beats/minute at rest

● Strength of Recommendation Class IIa



IVABRADINE

● Contraindications include:
○ HFpEF
○ Abnormal cardiac rhythms
○ Decompensated heart failure
○ Hypotension
○ Severe hepatic impairment
○ And many more…



SEVERE MITRAL REGURGITATION AND THE 

USE OF TRANSCATHETER MITRAL VALVE 

REPAIR

● Surgical treatment is recommended in cases of severe primary chronic MR resulting in HFrEF.

● Initial steps should incorporate optimizing GDMT

● In 2018, 2 trials were conducted using percutaneous mitral valve repair: 
○ MITRA-FR and COAPT.
○ The MITRA-FR trial did not show benefit
○ The COAPT trial did show benefit, but they focused on maximizing GDMT prior to 

the procedure



SEVERE MITRAL REGURGITATION AND THE 

USE OF TRANSCATHETER MITRAL VALVE 

REPAIR

http://www.youtube.com/watch?v=6FcyjiTxHcU


IMAGING…
● Echocardiography is important for evaluating new onset HF 

patients

● Repeat Echo is often helpful after 3-6 months of GDMT

● Echo helps in making decisions regarding additional therapies:
○ Implantable defibrillators
○ Cardiac Resynchronization
○ Transcatheter mitral repairs
○ LVADs
○ Transplant



IMAGING…

● Other imaging modalities include:
○ Radionuclide Ventriculography (MUGA scan)

■ Multiple Gated Acquisition
○ MRI



BIOMARKERS…

● B-Type Natriuretic Peptide (BNP) and N-Terminal prohormone 
of B-Type Natriuretic Peptide (NT-proBNP) are frequently 
monitored in the management of heart failure

● They are particularly useful in the Emergency setting where the 
diagnosis may be equivocal

● It’s not as helpful to treat to a specific value….it is more useful 
to look for downward trends as patients respond to your 
treatment



BIOMARKERS…

● BNP and NT-proBNP are similar but not interchangeable

● There are some concerns that ARNIs affect the levels of BNP 
and NT-proBNP, but some say these effects are minimal

● Use your good judgement…



FILLING PRESSURES…

● Routine pulmonary artery catheterization is not usually 
recommended to manage congestive heart failure

● But, at times, it may be helpful to assess patients who are not 
responding to standard treatments

● It may also help select candidates for advanced therapies such 
as transplantation or mechanical circulatory support



CardioMEMS 
HF System…



WHEN TO REFER…

I NEED HELP!



● I IV Inotropes
● N NYHA IIIb/IV
● E End Organ Dysfunction
● E EF <= 35%
● D Defibrillator shocks
● H Hospitalizations >1
● E Edema despite escalating diuretics
● L Low BP / High Heart rate
● P Progressive intolerance of GDMT



PALLIATIVE CARE/HOSPICE…

● Palliative care strives to reduce suffering through the relief of 
pain and other distressing symptoms while integrating 
psychological and spiritual aspects of care.

● Good HF management is the cornerstone of symptom palliation

● Palliative care consultation may further ameliorate refractory 
HF symptoms of dyspnea, fatigue, and pain.



PALLIATIVE CARE/HOSPICE…

● Patients with HF often face major treatment decision over time and 
should be provided with support when thinking through the benefits or 
burdens of those decisions

● Proactive shared decision making is key

● Attention to clinical trajectory is required

● The transition from “do everything’ to ‘comfort only’ if often bridged 
through a phase of ‘quality survival’’



SUMMARY

● Heart Failure is complex and requires a multidisciplinary 
approach to management

● Newer treatment options such as ARNIs, SGLT2s, Ivabradine, 
and percutaneous technologies are expanding and improving 
care options but costs can be prohibitive

● Guidelines are ever changing and should never supersede 
clinical judgement



QUESTIONS?






