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Heart failure treatment:  
Keeping up with best practices
New drugs and devices have emerged for the 
management of heart failure. Fortunately, there is also 
clear evidence to guide our decision-making. 

Heart failure (HF) affects nearly 6 million Americans 
and accounts for one million hospital admissions 
each year.1 The condition, which results from a struc-

tural or functional disorder that impairs the ventricles’ ability 
to fill, empty, or both,2 is a major cause of morbidity and mor-
tality. The 5-year mortality rate ranges from 44% to 77%.3,4  

Growing evidence demonstrates reduced morbidity and 
mortality when patients with HF with reduced ejection frac-
tion (HFrEF) are treated with an angiotensin-converting 
enzyme (ACE) inhibitor or an angiotensin receptor blocker 
(ARB); a beta-blocker; and a mineralocorticoid/aldosterone 
receptor antagonist (MRA) in appropriate doses.5 In addition,  
2 new medications representing novel drug classes have 
recently entered the market and are recommended in se-
lect patients who remain symptomatic despite standard  
treatment. 

 The first is sacubitril, which is available in a combina-
tion pill with the ARB valsartan, and the second is ivabradine.6 

Additionally, implanted medical devices are proving useful, 
particularly in the management of patients with refractory 
symptoms. 

This article will briefly review the diagnosis and initial 
evaluation of the patient with suspected HF and then describe 
how newer treatments fit within HF management priorities 
and strategies. But first, a word about what causes HF.

Causes are many and diverse
HF has a variety of cardiac and non-cardiac etiologies.2,7,8 Some 
important cardiac causes include hypertension (HTN), coro-
nary artery disease (CAD), valvular heart disease, arrhythmias, 
myocarditis, Takotsubo cardiomyopathy, and postpartum car-
diomyopathy. Common and important non-cardiac causes of 
HF include alcoholic cardiomyopathy, pulmonary embolism, 
pulmonary hypertension, obstructive sleep apnea, anemia, 
hemochromatosis, amyloidosis, sarcoidosis, thyroid dysfunc-

Strength of recommendation (SOR)

	A 	� Good-quality patient-oriented 
evidence

  	B 	�� Inconsistent or limited-quality 
patient-oriented evidence

 �	C 	� Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Order a measurement of 
B-type natriuretic peptide or 
N-terminal pro-B-type  
natriuretic peptide in patients 
with dyspnea to help diagnose  
and manage heart  
failure (HF).  A

❯ Refer patients with 
symptomatic HF and a left 
ventricular ejection fraction 
(LVEF) ≤35% that persists 
despite ≥3 months of optimal 
medical therapy for an 
implantable cardioverter 
defibrillator to reduce the risk 
of sudden death and all-cause 
mortality.  A

❯Consider cardiac  
resynchronization therapy for 
patients with an LVEF ≤35%, 
sinus rhythm, left bundle 
branch block, and a QRS  
duration ≥150 ms who remain 
symptomatic despite optimal 
medical therapy.  A
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tion, nephrotic syndrome, and cardiac toxins 
(especially stimulants and certain chemo-
therapy drugs).2,7,8 

Diagnosing an elusive culprit
HF remains a clinical diagnosis. Common 
symptoms include dyspnea, cough, pedal 
edema, and decreased exercise tolerance, 
but these symptoms are not at all specific. 
Given the varied causes and manifestations 
of HF, the diagnosis can be somewhat elusive. 
Fortunately, there are a number of objective 
methods to help identify patients with HF. 

❚ Framingham criteria. One commonly 
used tool for making the diagnosis of HF is 
the Framingham criteria (see https://www.
mdcalc.com/framingham-heart-failure-
diagnostic-criteria),9 which diagnoses HF 
based on historical and physical exam find-
ings. Another well-validated decision tool is 
the Heart Failure Diagnostic Rule (see http://
circ.ahajournals.org/content/124/25/2865.
long),10 which incorporates N-terminal pro–
B-type natriuretic peptide (NT-proBNP) re-
sults, as well as exam findings.

❚ Measurement of natriuretic peptides, 
either B-type natriuretic peptide (BNP) or 
NT-proBNP, aids in the diagnosis of HF.5 Al-
though several factors (including age, weight, 
and renal function) can affect BNP levels, a 
normal BNP value effectively rules out HF5,7 
and an elevated BNP can help to make the 
diagnosis in the context of a patient with cor-
responding symptoms.

The initial evaluation: 
Necessary lab work and imaging studies
The purpose of the initial evaluation of the 
patient with suspected HF is to establish 
the diagnosis, look for underlying etiologies 
of HF, identify comorbidities, and estab-
lish baseline values (eg, of potassium and 
creatinine) for elements monitored during 
treatment.5,7 TABLE 15,7 lists the lab work and 
imaging tests that are commonly ordered in 
the initial evaluation of the patient with HF.

❚ Echocardiography is useful in determin-
ing the ejection fraction (EF), which is essential 
in guiding treatment. Echocardiography can 
also identify important structural abnormalities 
including significant valvular disease. Refer pa-

Two new medications 
representing novel drug 
classes have recently 
entered the market and 
have rapidly become  
important components  
of care.
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Use MRAs as 
add-on therapy 
for symptomatic 
patients with an 
EF ≤35% or an EF 
≤40% following 
an acute MI. 

tients with severe valvular disease for evaluation 
for valve repair/replacement, regardless of EF.8

Noninvasive testing (stress nuclear imag-
ing or echocardiography) to evaluate for un-
derlying CAD is reasonable in patients with 
unknown CAD status.8,11 Patients for whom 
there is a high suspicion of obstructive CAD 
should undergo coronary angiography if they 
are candidates for revascularization.5,7 Nonin-
vasive testing may also be an acceptable option 
for assessing ischemia in patients presenting 
with HF who have known CAD and no angina.5

Classification of HF 
is determined by ejection fraction
Physicians have traditionally classified pa-
tients with HF as having either systolic or dia-
stolic dysfunction. Patients with HF symptoms 
and a reduced EF were said to have systolic 
dysfunction; those with a normal EF were said 
to have diastolic dysfunction. 

More recently, researchers have learned 

that patients with reduced EF and those with 
preserved EF can have both systolic and  
diastolic dysfunction simultaneously.8 There-
fore, the current preferred terminology is HF-
pEF (heart failure with preserved ejection 
fraction) for those with an EF ≥50% and HFrEF 
(heart failure with reduced ejection fraction) 
for those with an EF ≤40%.5 Both the American 
Heart Association (AHA) and the European So-
ciety of Cardiology recognize a category of HF 
with moderately reduced ejection fraction de-
fined as an EF between 40% and 50%.5,7 Practi-
cally speaking, this group is treated as per the 
guidelines for HFrEF.5

Treatment of HFrEF: 
The evidence is clear
The cornerstone of medical treatment for 
HFrEF is the combination of an ACE inhibi-
tor or ARB with a beta-blocker.2,5,7,8 Several 
early trials showed clear benefits of these 

TABLE 1

Diagnostic testing in the initial evaluation of heart failure5,7

Tests Purpose

CBC, BMP, LFTs, magnesium, calcium Evaluate the patient’s suitability for particular therapies, 
detect reversible/treatable causes of HF

Lipid profile Evaluate for comorbidities

TSH Rule out hypo- and hyperthyroidism

HbA1c Evaluate for comorbidities

BNP, NT-proBNP Assist in diagnosis of HF

EKG Evaluate rate, rhythm, QRS morphology, QRS duration

CXR Evaluate for comorbidities, evidence of HF

Echocardiogram Determine EF, evaluate for valvular and other structural 
heart disease

Noninvasive imaging to detect ischemia 
(eg, stress testing, etc)

Detect underlying myocardial ischemia

Additional tests for select patient 
populations

Ferritin, TIBC, transferrin saturation Rule out hemochromatosis, anemia

HIV Evaluate suitability for particular therapies, detect  
reversible/treatable causes of HF

ANA, Lyme serology Evaluate for underlying diagnoses

Cardiac MRI Evaluate for myocardial infiltration (eg, amyloid) or scar 
tissue from a previous cardiac event

ANA, antinuclear antibodies; BMP, basic metabolic profile; BNP, B-type natriuretic peptide; CBC, complete blood count; CXR, 
chest x-ray; EF, ejection fraction; EKG, electrocardiogram; HF, heart failure; HIV, human immunodeficiency virus; LFTs, liver func-
tion tests; MRI, magnetic resonance imaging; NT-proBNP, N-terminal pro-B-type natriuretic peptide; TIBC, total iron binding 
capacity; TSH, thyroid stimulating hormone.
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medications. For example, the Studies Of  
Left Ventricular Dysfunction trial (SOLVD), 
compared enalapril to placebo in patients re-
ceiving standard therapy (consisting chiefly 
of digitalis, diuretics, and nitrates). This study 
demonstrated a reduction in all-cause mor-
tality or first hospitalization for HF (number 
needed to treat [NNT]=21) in the enalapril 
group vs the placebo group.12

Similarly, a subgroup analysis of the Val-
sartan Heart Failure Treatment (Val-HeFT) 
trial demonstrated morbidity (NNT=10) and 
all-cause mortality benefits (NNT=6) when 
valsartan (an ARB) was given to patients who 
were not receiving an ACE inhibitor.13 

MERIT-HF (Metoprolol CR/XL Ran-
domised Intervention Trial in congestive 
Heart Failure) compared the beta-blocker 
metoprolol succinate to placebo and found 
fewer deaths from HF and lower all-cause 
mortality (NNT=26) associated with the treat-
ment group vs the placebo group.14 

And a comparison of 2 beta-blockers—
carvedilol and metoprolol tartrate—on clini-
cal outcomes in patients with chronic HF in 
the Carvedilol Or Metoprolol European Trial 
(COMET) showed that carvedilol extended 
survival compared with metoprolol tartrate 
(NNT=19).15 

Unlike ACE inhibitors and ARBs, which 
seem to show a class benefit, only 3 beta-blockers 
available in the United States have been proven 
to reduce mortality: sustained-release metopro-
lol succinate, carvedilol, and bisoprolol.2,7,8

Unless contraindicated, all patients with 
a reduced EF—even those without symp-
toms—should receive a beta-blocker and an 
ACE inhibitor or ARB.5,7,8

Cautionary notes
Remember the following caveats when treat-
ing patients with ACE inhibitors, ARBs, and 
beta-blockers:

•	 Use ACE inhibitors and ARBs with 
caution in patients with impaired 
renal function (serum creatinine  
>2.5 mg/dL) or elevated serum potas-
sium (>5 mEq/L).16,17

•	 ARBs are associated with a much lower 
incidence of cough and angioedema 
than ACE inhibitors.18 

•	 Although physicians frequently start 

patients on low doses of beta-blockers 
and ACE inhibitors or ARBs to mini-
mize hypotension and other adverse 
effects, the goal of therapy is to titrate 
up to the therapeutic doses used in 
clinical trials.5-7 (For dosages of medi-
cations commonly used in the treat-
ment of heart failure, see Table 3 in 
the American College of Cardiology/-
AHA/Heart Failure Society of America 
guidelines available at https://www.
sciencedirect.com/science/article/
pii/S0735109717370870?via%3Dihub# 
tbl3 and Table 7.2 in the European 
Society of Cardiology guidelines avail-
able at https://academic.oup.com/eur-
heartj/ article/37/27/2129/1748921.)

•	 Because beta-blockers can exacerbate 
fluid retention, do not initiate them 
in patients with fluid overload unless 
such patients are being treated with 
diuretics.5,19 

When more Tx is needed 
For patients who remain symptomatic de-
spite treatment with an ACE inhibitor or ARB 
and a beta-blocker, consider the following 
add-on therapies. 

❚ Diuretics are the only medications 
used in the treatment of HF that adequately 
reduce fluid overload.2,7 While thiazide di-
uretics confer greater blood pressure control, 
loop diuretics are generally preferred in the 
treatment of HF because they are more effi-
cacious.5 Loop diuretics should be prescribed 
to all patients with fluid overload, as few pa-
tients can maintain their target (“dry”) weight 
without diuretic therapy.5,7 Common adverse 
effects include hypokalemia, dehydration, 
and azotemia.

❚ Two MRAs are currently available in 
the United States: spironolactone and eplere-
none. MRAs are used as add-on therapy for 
symptomatic patients with an EF ≤35% or an 
EF ≤40% following an acute myocardial in-
farction (MI).5 They significantly reduce all-
cause mortality (NNT=26).20 

Because hyperkalemia is a risk with 
MRAs, do not prescribe them for patients 
who are already taking both an ACE inhibi-
tor and an ARB.5 Also, do not initiate MRA 

Consider  
hydralazine  
combined with 
isosorbide 
dinitrate as an 
alternative in  
patients for 
whom ACE  
inhibitor/ARB 
therapy is  
contraindicated.
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Consider ARNI 
treatment for  
all patients with 
an EF ≤40%  
who remain  
symptomatic 
despite  
appropriate 
doses of an ACE 
inhibitor or ARB 
plus a beta-
blocker. 

therapy in patients who have an elevated cre-
atinine level (≥2.5 mg/dL in men; ≥2 mg/dL 
in women) or a potassium level ≥5 mEq/L.5,7,8 
Discontinue MRA therapy if a patient’s potas-
sium level rises to ≥5.5 mEq/L.5

❚ Hydralazine combined with isosor-
bide dinitrate (H/ID) is an alternative in pa-
tients for whom ACE inhibitor/ARB therapy is 
contraindicated.5,8 

H/ID is also an add-on option in African 
American patients. Trials have demonstrated 
that H/ID reduces both first hospitalization 
for HF (NNT=13) and all-cause mortality 
(NNT=25) when it is used as add-on therapy in 
African Americans already receiving standard 
therapy with an ACE inhibitor or ARB, a beta-
blocker, and an MRA.21 Headache and dizzi-
ness are commonly reported adverse effects.

❚ Digoxin does not reduce mortality, 
but it does improve both quality of life and 
exercise tolerance and reduces hospital ad-
missions for patients with HF.5,7 Significant 
adverse effects of digoxin include anorexia, 
nausea, visual disturbances, and cardiac  
arrhythmias.22 

Also, hypokalemia can intensify digoxin 
toxicity.23 Because of these concerns, digoxin  
is typically dosed at 0.125 mg/d (0.125 mg ev-
ery other day in patients >70 years or patients 
with impaired renal function or low body 
weight) with a target therapeutic range of  
0.5 to 0.9 ng/mL.5

New classes, new agents
Sacubitril, a neprilysin inhibitor, is the first 
drug from this class approved for use in the 
United States. Neprilysin is the enzyme re-
sponsible for the degradation of natriuretic 
peptides; as such it increases endogenous 
NPs, promoting diuresis and lowering blood 
pressure.24,25 Early trials with sacubitril alone 
showed limited clinical efficacy;25 however, 
when it was combined with the ARB, valsar-
tan (the combination being called angioten-
sin receptor blocker + neprilysin inhibitor 
[ARNI] therapy), it was found to be of signifi-
cant benefit.6,25 

The PARADIGM-HF (Prospective com-
parison of ARNI with ACEI to Determine 
Impact on Global Mortality and morbidity 
in Heart Failure) trial compared outcomes in 
patients receiving ARNI therapy to those re-

ceiving enalapril.26 The authors stopped the 
trial early due to the overwhelming benefit 
seen in the ARNI arm. 

After a median follow-up of 27 months, 
the researchers found a reduction in the 
primary outcomes of either cardiovascular 
death or first hospitalization for HF (26.5% 
in the enalapril-treated group vs 21.8% in 
the ARNI-treated group;  NNT=21).26 There 
were slightly more cases of angioedema 
in the ARNI arm than in the enalapril arm 
(0.5% vs 0.2%), although there were no pa-
tients in the trial who required endotracheal 
intubation.26 

Because of this increased risk, do not pre-
scribe ARNI therapy for any patient with a his-
tory of angioedema.6 Hypotension was more 
common in the ARNI-treated group than in 
the enalapril group (14% vs 9.2%), but there 
were lower rates of hyperkalemia, elevated se-
rum creatinine, and cough in the ARNI-treated 
group than in the enalapril group.26 

Consider ARNI treatment for all pa-
tients with an EF ≤40% who remain symp-
tomatic despite appropriate doses of an ACE 
inhibitor or ARB plus a beta-blocker. Do not 
administer ARNI therapy concomitantly 
with an ACE inhibitor or ARB. When switch-
ing, do not start ARNI therapy for at least  
36 hours after the last dose of an ACE inhibi-
tor or ARB.6

❚ Ivabradine is a sinoatrial node mod-
ulator that provides additional heart rate 
reduction. It does not affect ventricular repo-
larization or myocardial contractility.27 Early 
trials with this medication have shown re-
duced cardiac mortality and an NNT to pre-
vent one first HF hospitalization within one 
year of 27.28 Adverse effects include symp-
tomatic and asymptomatic bradycardia and 
luminous phenomena.28 

Recommend ivabradine as add-on ther-
apy to all patients with an EF ≤35%, normal 
sinus rhythm, and resting heart rate ≥70 bpm 
who remain symptomatic despite taking the 
maximum-tolerated dose of a beta-blocker.6 
The dose is adjusted to achieve a resting heart 
rate of 50 to 60 bpm.27 

Nonpharmacologic options 
Implantable cardioverter defibrillators 
(ICDs) are recommended as primary preven-
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Recommend 
ivabradine as 
add-on therapy 
to all patients 
with an EF ≤35% 
who remain 
symptomatic 
despite taking 
the maximum-
tolerated dose  
of a beta- 
blocker. 

tion in select HFrEF patients to reduce the 
risk of sudden cardiac death and all-cause 
mortality. The 2013 American College of Car-
diology Foundation/AHA Guideline for the 
Management of Heart Failure recommends 
an ICD for primary prevention for: 1) patients 
with symptomatic HF and an LVEF ≤35% de-
spite ≥3 months of optimal medical therapy, 
and 2) patients at least 40 days post-MI with 
an LVEF of ≤30%.5,29 ICDs are not recom-
mended for patients who have a life expec-
tancy of less than one year, and the devices 
are of unclear benefit for patients ≥75 years  
of age.5

❚ Cardiac resynchronization therapy 
(CRT), although not new to the field of cardi-
ology, is new to the treatment of heart failure. 
A number of patients with HFrEF have QRS 
prolongation and in particular, left bundle 
branch block (LBBB).5 CRT uses biventricu-
lar pacing to restore synchronous contraction 
of the left and right ventricles.30 It is strongly 
recommended for patients with an EF ≤35%, 
sinus rhythm, LBBB, QRS ≥150 ms, and a life 
expectancy of at least one year.5,7 It is weakly 
recommended for patients with an EF ≤35% 
and a QRS ≥150 ms but without LBBB. It’s 
also weakly recommended for patients with 
an EF ≤35% and LBBB with a QRS of 120 to 
150 ms.5,31 

❚ Left ventricular assist devices 
(LVADs) and cardiac transplantation are 
considerations for patients with severe 
symptoms refractory to all other interven-
tions.5 LVADs may be used either while 
awaiting cardiac transplantation (bridge 
therapy) or as definitive treatment (destina-
tion therapy). Appropriate patient selection 
for such therapies requires a team of experts 
that ideally includes HF and transplanta-
tion cardiologists, cardiothoracic surgeons, 
nurses, social workers, and palliative care  
clinicians.5

Treatment of HFpEF: 
Evidence is lacking
While HFpEF is common—affecting about 
half of all patients with HF—ideal treat-
ment remains unclear.32 Some trials have 
shown promise, but to date no unequivocal 
evidence exists that any standard therapy re-

duces mortality in patients with HFpEF.33-37 
Underlying mechanisms of action of HFpEF 
include cardiac rate and rhythm abnormali-
ties, atrial dysfunction, and stiffening of the 
ventricles. In a sense, it represents an exag-
gerated expression of the pathophysiology 
seen with the normal aging of the heart and 
can be conceptualized as “presbycardia.”37 
Indeed, HFpEF is more common in the el-
derly, but it is also more common in patients 
of African descent.38,39 Common contributing 
causes (which we’ll get to in a bit) include 
HTN, CAD, atrial fibrillation (AF), obesity, 
and obstructive sleep apnea (OSA).

Trials have failed to show clear benefit 
for ACE inhibitors, ARBs, or beta-blockers.7,33   
The evidence for MRAs is somewhat unclear; 
however, they have recently been recom-
mended as an option for patients who have 
been hospitalized in the last year to reduce 
the risk of subsequent hospitalizations.40 Di-
goxin is used primarily for rate control in the 
setting of AF, but otherwise is of unclear ben-
efit.7 A low-sodium diet (ie, ≤2 g/d) may be 
useful in those patients who are prone to fluid 
overload.5,7 The cornerstone of treatment of 
HFpEF is the relief of volume overload with 
diuretics and the treatment of coexisting  
conditions.33

Common contributing causes of HFpEF
HTN is not only a common contributing 
cause, but also the most common comorbid 
condition affecting patients with HFpEF. As 
such, treatment of HTN represents the most 
important management goal.33,34 Based on 
recent data, the American College of Cardiol-
ogy, the AHA, and the Heart Failure Society of 
America have recommended a systolic blood 
pressure goal <130 mm Hg for patients with 
HFpEF.40 Most patients with HFpEF and HTN 
will have some degree of fluid overload and, 
therefore, should receive a diuretic.

❚ CAD. Patients with HFpEF should be 
evaluated for CAD and treated with medical 
management and coronary revasculariza-
tion, as appropriate. 

❚ AF is poorly tolerated by patients with 
HFpEF.37 Patients with AF should receive an-
ticoagulation and rate control medications, 
and those with persistent HF symptoms 
should be evaluated for rhythm control.33 

CONTINUED
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Recommend  
cardiac  
rehabilitation to 
all symptomatic 
patients with HF 
who are  
clinically stable. 

❚ Obesity is more prevalent in patients 
with HFpEF than in those with HFrEF.41 Al-
though there is indirect evidence that weight 
loss improves cardiac function,34,42,43 and 
studies have shown bariatric surgery to im-
prove diastolic function,44,45 there are no stud-
ies reporting clinical outcomes. 

❚ Treatment of OSA with continuous 
positive airway pressure appears to allevi-
ate some symptoms of HF and to reduce all-
cause mortality.46,47 

Keeping HF patients 
out of the hospital 
Many readmissions to the hospital for HF ex-
acerbation are preventable. Patients often do 
not understand hospital discharge instruc-
tions or the nature of their chronic disease 
and its management.48-51 Routine follow-up 
in the office or clinic provides an opportunity 
to improve quality of life for patients and de-
crease admissions.7,52 

❚ A major role for the family physician 
is in the co-creation of, and adherence to, an 
individualized, comprehensive care plan. 
Make sure such a plan is easily understood 
not only by the patient with HF, but also by 
his or her care team. In addition, it should be 
evidence-based and reflect the patient’s cul-
ture, values, and goals of treatment.5,7 

At each visit, the family physician or a 
member of the health care team should as-
sess adherence to guideline-directed medi-
cal therapy, measure weight, evaluate fluid 
status, and provide ongoing patient educa-
tion including information on the impor-
tance of activity, monitoring weight daily, 
and moderating fluid, salt, and alcohol  
intake.5,52 

❚ Research shows that cardiac reha-
bilitation improves functional capacity, 
exercise duration, quality of life, and mor-
tality. Therefore, recommend it to all symp-
tomatic patients with HF who are clinically  
stable.2 

❚ Consider collaboration with a sub-
specialist. Patients who remain symptomatic 
despite optimal medical management and 
patients with recurrent hospitalizations are 
best managed in conjunction with a subspe-
cialist in HF treatment.2,5 		                            JFP

CORRESPONDENCE
Darin Brink, MD, 420 Delaware St. SE, MMC 381, Minneapo-
lis, MN 55455; drbrink@umn.edu.
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