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OUTPATIENT MANAGEMENT OF HEART FAILURE 
Christopher Sciria, MD 

Week 13 
 

 
Educational Objectives: 
 

1. Diagnose and classify patients with heart failure 
2. Prescribe guideline-directed medical therapy 
3. Recognize when advanced therapy, including implantable devices, are indicated 

 
 
CASE ONE: 

 
Mr. Sam S. Smith is a 68-year-old retired construction worker who presents for 
progressive shortness of breath over the past year. He notes that he uses four pillows to 
prop himself up at night to sleep comfortably, otherwise he coughs. He has noticed 
progressive lower extremity swelling and he wakens in the middle of the night with 
“coughing fits.” He is a life-long nonsmoker and has no prior medical history. He notes that 
he becomes short of breath with minimal activity, such as walking 15 feet. On exam, 
crackles are heard at the lung bases bilaterally and he has 3+ pitting edema to the knees 
bilaterally. 
 

 
Questions: 
 

1. What are the types of heart failure and the accompanying symptoms? How do you 
clinically stage heart failure? 
Heart failure is a chronic condition in which the heart is not able to adequately move 
blood forward to meet the body’s metabolic needs (due to either impairment of 
ventricular filling or ejection of blood). This results in decreased oxygen delivery and the 
signs/symptoms of “congestion” (detailed below). 
 
Signs/Symptoms: 
Although heart failure is a clinical diagnosis with multiple etiologies that may all present 
similarly, the classification is guided by the echocardiogram and the underlying cause. 
Heart failure can be categorized based on left ventricular ejection fraction and/or the 
presence of valvular disease. 
 
The unifying factor in heart failure is the inability to generate a stroke volume that 
adequately pushes the blood forward to prevent symptoms of “congestion.” Left-sided 
heart failure results in pulmonary edema, shortness of breath, orthopnea, paroxysmal 
nocturnal dyspnea. Right-sided heart failure (which can be seen independently, but most 
commonly is due to progressive left-side failure that overloads the right side) often 
presents with back-up in the systemic circulation causing lower extremity edema, sacral 
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edema (if the patient is bedbound), hepatomegaly, intestinal edema (which can cause a 
feeling of “fullness”), and even ascites. 
 
Heart failure can be classified based on echocardiographic findings (based on the ejection 
fraction or presence of valvular disease) or clinical/symptomatic stages. 

 
Heart Failure Classification Based on EF: 
• Heart failure with reduced ejection fraction (HFrEF) 

o LVEF ≤40% 
• Heart failure with preserved ejection fraction (HFpEF) 

o LVEF ≥50% (with clinical signs/symptoms of heart failure) 
• HFpEF, Borderline  

o LVEF 41% to 49% 
 

Valvular Disease: 
• Any obstructive or regurgitant lesion can cause heart failure if it reduces the stroke 

volume 
• It is often difficult to discern whether a valvular dysfunction is primary or secondary 

as significant dilation of the ventricle can prevent cardiac valve leaflet coaptation; 
however more severe valve lesions and valvular anatomic abnormalities on 
echocardiography are more likely to be the primary cause of heart failure 
signs/symptoms 

 
The patients in the borderline group fall into an intermediate group. Their characteristics, 
treatment patterns, and outcomes appear similar to those of patients with HFpEF. 
 
Please note that regardless of etiology, different types of heart failure can present 
similarly. 

 
American College of Cardiology Foundation(ACCF)/ American Heart Association 
(AHA) Stages: 
A - At high risk for HF (diabetes, coronary disease without prior infarct), but without 
structural heart disease or symptoms of heart failure 
B - Structural heart disease (e.g., reduced ejection fraction, left ventricular hypertrophy, 
cardiac chamber enlargement or valve disease), but no signs or symptoms of HF 
C - Structural heart disease with prior or current symptoms of heart failure 
D - Refractory HF requiring specialized interventions 
 
NYHA Stages: 
I -  No limitation of physical activity. Ordinary physical activity does not cause 

symptoms of HF 
II -  Slight limitation of physical activity. Comfortable at rest, but ordinary physical 

activity can cause symptoms of HF 
III -  Marked limitation of physical activity. Comfortable at rest, but less than ordinary 

activity causes symptoms of HF 
IV -  Unable to carry on any physical activity without symptoms of HF, or symptoms of 

HF at rest 
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Patients can move from one NYHA class to another (e.g., after treatment or diuresis), but 
the ACCF/AHA stage is more static (once a patient reaches an ACCF/AHA stage, they 
either remain at that stage or worsen; they cannot move backwards from a stage with 
treatment). 
 
The ACCC/AHA classes of heart failure are highly correlated with mortality. Although 
NYHA stages can change with treatment, a consistently stable NYHA class has similar 
prognostic value for patients with regard to mortality. Both of these classification systems 
have important implications for therapies and are especially important when considering 
cardiac transplantation or advanced therapies. 
 

2. What is the initial work-up needed to evaluate a patient with suspected heart failure 
based on symptoms? 
For patients with suspected heart failure, the goal is to assess for causes of their 
symptoms other than heart failure, as well as to explore potential etiologies of heart 
failure. The following should be considered in the assessment of a patient with suspected 
heart failure: 
 
• Obtain a detailed history and physical exam 

o Assess for risk factors such as hypertension, valvular disease, smoking, family 
history of heart failure 

o Ask about alcohol use, as alcohol induced cardiomyopathy is a potentially 
reversible etiology  

• ECG - to assess for ischemia (acute or past ischemia evidenced by Q-waves) 
• Echocardiogram - needed to document EF and check for valvular abnormalities. 

Focal wall motion abnormalities in the distribution of a coronary artery may suggest 
an ischemic etiology. 

• Chest x-ray - to assess for signs of cardiomegaly or pulmonary edema seen in heart 
failure and to explore other potential diagnoses that may explain shortness of breath, 
including primary pulmonary disease 

• CBC - Anemia can be a contributing cause of shortness of breath 
• Basic metabolic panel - This will allow assessment of baseline kidney function for 

diuretics and other guideline directed heart failure medications. 
o Kidney failure can be a result of decreased perfusion in heart failure or due to 

comorbid illnesses often seen in heart failure (such as diabetes) 
o Hyponatremia in the setting of heart failure carries a poor prognosis 

• Urinalysis and/or serum albumin - nephrotic syndrome can also cause edema 
• Hemoglobin A1c or fasting plasma glucose - diabetes is a risk factor for heart failure 
• Fasting lipid profile – hyperlipidemia as a risk factor for coronary artery disease 

should be assessed 
• Brain natruretic peptide (BNP) - BNP is very sensitive but not specific in heart failure 

and should only be used in conjunction with signs and symptoms to diagnose heart 
failure. 
o “Baseline” BNP is controversial and there are no specific guidelines for the use 

of BNP for this purpose, although some physicians do this in clinical practice 
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• Consider working up coronary ischemia (especially if the ECG has evidence of past 
myocardial infarction) 
o Coronary angiography is indicated in patients with HF and angina. It may be 

useful in those without angina. In both of these circumstances, the procedure 
should only be pursued if the patient is eligible for revascularization. 

o Coronary Artery Bypass Grafting reduces long term risk of death for patients with 
HF, EF<35% and multivessel CAD per the STICH trail--- Percutaneous Coronary 
Intervention (PCI) is less studied but can be considered per expert opinion 

 
 
CASE ONE CONTINUED: 

 
You order an echocardiogram and it shows global hypokinesis with an LVEF of 30%. Mr. 
Smith is diagnosed with heart failure with reduced ejection fraction (HFrEF). He is 
classified as AHA/ACCF Class C and NYHA Class III. What medications should you 
consider adding to his regimen? 
 

 
3. What are the guideline recommended therapies for HFrEF? Which medications 

have a mortality benefit for heart failure patients? 
Diuretic Treatment: Patients with signs and/or symptoms of congestive heart failure 
should receive loop diuretics, such as furosemide, bumetanide or torsemide. A Cochrane 
review of past diuretic trials showed that mortality was lower for patients treated with 
diuretics than placebo, admissions for worsening heart failure were reduced, and diuretics 
improved exercise capacity (Faris, 2006). 
 
Diuretics other than loop diuretics (such as thiazides and aldosterone antagonists) do not 
lead to a sufficient amount of diuresis to treat fluid overload in heart failure. However, 
thiazides when used in combination with loop diuretics can lead to robust diuresis due to 
sequential blockade of the nephron (blocking the distal tubule in addition to the Loop of 
Henle). Combination of thiazides with loop diuretics should be used with caution, as 
hypovolemia, hypokalemia, hypotension and prerenal azotemia may result. This 
combination should be reserved for individuals with suspected diuretic resistance. 
 
Patients should be encouraged to weigh themselves daily and if there is weight gain or 
symptoms of heart failure, their diuretics can be increased over the phone. The specific 
amount of weight gain to prompt diuretic increase can vary and should be individualized 
for each patient, but generally a weight gain of 2-3 pounds per day, or more than five 
pounds in a week should prompt consideration of diuretic dose adjustment. As diuretics 
tend to have a threshold dose, if there is the suspicion that the patient has reached the 
maximal diuresis from a dose, then the frequency of the diuretic should be increased. It is 
also important to know that patients with renal dysfunction may need higher doses of 
diuretics for effect. 
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Whenever a diuretic regimen is changed, kidney function and electrolytes should be 
monitored (due to risk of pre-renal azotemia, hypokalemia and other electrolyte 
abnormalities). Patients should be encouraged to monitor blood pressures, as well as 
symptoms of hypovolemia, such as lightheadedness and weakness. 
 
Categories of medications that reduce mortality in HFrEF: Generally, HFrEF patients 
should be started on a medication for afterload reduction (such as an ACE inhibitor, 
ARB, etc.) and then if they are able to tolerate that, one of the three beta blockers with 
mortality benefit in HFrEF (carvedilol, metoprolol succinate or bisoprolol) can be started. 
Although all medications in heart failure have target doses that were used in the initial 
trial(s) to show benefit, a beta blocker can be started prior to achieving the target dose of 
an afterload reducing agent. Medications and doses should regularly be reassessed for 
appropriate additions/dose increases. 
 
Afterload Reduction Options: 
ACE inhibitors 

• ACE inhibitors are indicated in all individuals with HFrEF to reduce heart failure 
specific mortality (absolute risk reduction 4%) (Garg, 1995). 

• Contraindications: History of life-threatening allergy (angioedema), bilateral renal 
artery stenosis, systolic blood pressure less than 80 mmHg, Cr > 3.0 or potassium 
> 5.0 

• An acceptable Cr elevation after starting an ACE inhibitor is generally no more 
than 25% - 30% 

 
 ARBs 

• Same indication as ACE inhibitors, but less proven mortality benefit compared to 
ACE inhibitors, but considered an acceptable alternative if patient has a cough 
with ACE inhibitor 

• Although, theoretically, ARBs should not cause angioedema, their safety in 
patients with ACE inhibitor mediated angioedema is controversial 

• Contraindications: History of life-threatening allergy (angioedema), bilateral renal 
artery stenosis, systolic blood pressure less than 80 mmHg, Cr > 3.0 or potassium 
> 5.0 

• Do NOT combine ACE inhibitors with ARBs, no additional benefit and increased 
risk of side effects 

 
Hydralazine and Nitrates 

• Per the ACC/AHA guidelines, in patients who are unable to take ACE inhibitors 
or ARBs due to medication side effects/contraindications (e.g., renal failure, 
hyperkalemia, angioedema), combination hydralazine and nitrates (such as 
hydralazine and isosorbide dinitrate) can reduce mortality in patients with HFrEF 
(Cohn, 1986). 

• ADDITION of hydralazine and nitrates to guideline directed medications (ACE 
inhibitors or ARBs and beta blockers) in African-American patients with 
NYHA Class III-IV has been proven to reduce mortality (Taylor, 2004). 

 
 



Outpatient Management of CHF. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 

Angiotensin Receptor Blocker/Neprilysin Inhibitor (ARNI) -Valsartan/Sacubitril 
• Consider this in patients with chronic symptomatic HFrEF NYHA class II or III 

who tolerate an ACE inhibitor or ARB 
• Replacement of ACE inhibitor/ARB by an ARNI is recommended for further 

reduction of HF progression, hospitalizations, and mortality 
• When compared to full dose enalapril, ARNIs significantly reduced 

hospitalizations and mortality in the PARADIGM-HF Trial (McMurray, 2014) 
• ARNI has been approved for patients with symptomatic HFrEF and is intended to 

be substituted for ACE inhibitors or ARBs  
• Cost of ARNI vary based on insurance company, but is covered by Medicare 

(average 1-month supply of Entresto $568/month, source: GoodRx) 
• Side effects include hypotension, hyperkalemia, renal impairment, and 

angioedema 
• ARNI should NOT be administered with ACE inhibitors or within 36 hours 

of the last dose of an ACE inhibitor due to increased risk for angioedema 
o This is because both neprilysin and angiotensin converting enzyme (ACE) 

mediate the breakdown of bradykinin. If both of these enzymes are inhibited, 
there is increased bradykinin activity, causing substantial vascular 
permeability with tissue swelling, which can lead to potentially life-
threatening angioedema. 

 
Beta Blockade 

• As mentioned previously, beta blockers can be started soon after afterload 
reduction agents, but can be started before optimal dose of those agents is 
obtained 

• There are only three beta blockers that have been studied and show a mortality 
benefit in HFrEF, and these are carvedilol, metoprolol succinate (sustained release 
formulation, not the immediate release, metoprolol tartrate), Bisoprolol 

• Do not prescribe beta blockers to patients with HR <60, PR interval > 240 ms, 
second- or third-degree AV block. Use with caution in patients with active 
reactive airway disease, but should be given to patient with stable disease due to 
the cardiovascular mortality benefit 

• Potential side effects include depression, fatigue, hypotension, sexual dysfunction, 
and bradycardia 

• Do not start a beta blocker in a patient with acutely decompensated heart failure 
due to the risk of cardiogenic shock  

 
Aldosterone Antagonists 

• Spironolactone or eplerenone:  
Both of these medications are indicated in HFrEF ≤ 35% with NYHA class II-IV. 
Previously, they were only recommended for Class III and IV, but Class II 
patients were recently added if they had a prior hospitalization or an elevated 
BNP (based on specific laboratory thresholds for BNP elevation) 

• Aldosterone antagonists should not be used in men with Cr > 2.5 or women with 
Cr > 2.0, potassium > 5.0 



Outpatient Management of CHF. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 

• Renal function and potassium should be closely monitored, and if labs show 
values above the aforementioned limits, the medication should be stopped 

• Although mortality effect is similar, Eplerenone has a lower likelihood of causing 
gynecomastia or sexual dysfunction in men 

 
Ivabradine (If “funny current” Inhibition) 
Ivabradine blocks a sodium channel on the sinoatrial node known at the If or “funny 
current.” This medication slows the activity of the sinoatrial node and reduces the heart 
rate. The SHIFT trial showed ivabradine was able to reduce the composite endpoint of 
cardiovascular death or HF hospitalizations in patients with symptomatic (NYHA class 
II-III) stable chronic HFrEF (LVEF≤35%) who were receiving guideline recommended 
medication (including a beta blocker at maximum tolerated dose) with a HR ≥ 70 bpm in 
sinus rhythm at rest (Swedberg, 2010). 
 
***Avoid Non-dihydropyridine Calcium Channel Blockers (verapamil and diltiazem) 
because these are associated with worsening of heart failure*** 
 
Other Important Treatments: 
 
Cardiac Rehabilitation 

• Cardiac rehabilitation can be useful in clinically stable patients with HF to 
improve functional capacity, exercise duration, health-related quality of life, and 
mortality 

 
Risk Factor Modification 

• Optimize cardiac risk factors by providing smoking cessation, hypertension 
management and lipid management 

 
Other Medications for Symptomatic Treatment: 
 
Digoxin - This medication slows AV nodal conduction and increases the force of cardiac 
contraction. It has a very narrow therapeutic window, requiring monitoring of blood 
levels. Signs of toxicity include arrhythmia and renal dysfunction. Digoxin increases 
mortality in HFrEF but is beneficial in decreasing hospitalizations and symptoms (The 
Digitalis Investigation Group, 1997). Consideration of digoxin is mostly palliative to 
decrease symptoms and avoid hospitalizations. Providers should inform patients that this 
medication may increase mortality. 
 

4. How would you treat this patient differently if this patient had a normal EF 
(HFpEF)? 
HFpEF is usually related to problems with the ventricle, such as left ventricular 
hypertrophy decreasing the ventricular cavity size. This results in a smaller stroke volume 
and heart failure signs/symptoms. Treatment guidelines for HFpEF are much less 
extensive than for HFrEF, and there are not specific medications proven to lower 
mortality in HFpEF. Guidelines recommend control of comorbid conditions such as 
blood pressure in accordance with published clinical practice guidelines to prevent 
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morbidity. Diuretics should be used for relief of symptoms due to volume overload in 
patients with HFpEF. 
 
There is some evidence that ARBs may decrease hospitalizations in HFpEF patients 
according to the CHARM Preserved Trial. 

 
Medications with possible mortality benefit in HFpEF 
Despite many trials, no medication has been shown definitively to decrease mortality in 
HFpEF, however, one caveat is the TOPCAT (Treatment of Preserved Cardiac Function 
Heart Failure with an Aldosterone Antagonist) trial which investigated the effects of 
spironolactone on mortality in HFpEF but had a large amount of regional variation. This 
prompted a post-hoc evaluation that showed potential benefit of aldosterone antagonists 
in patients with symptomatic HFpEF and an elevated BNP level or a HF admission 
within one year (Pfeffer, 2015). 

 
5. You obtain an ECG at his initial visit and it shows a left bundle branch block with a 

QRS duration of 150 ms. Would you consider device therapy at this point for Mr. 
Smith? What are the options available for device therapy? 
You would not yet consider device therapy on the initial visit, as he has not been on 
guideline recommended therapy for at least a few months with reassessment of LVEF. If 
he continued to have an LVEF ≤ 35% and this LBBB, he would be considered for an 
AICD and Bi-Ventricular Pacemaker. The following are options for device therapy in 
HFrEF: 

 
AICD Therapy - AICD therapy is recommended for primary prevention of sudden 
cardiac death in HFrEF or ischemic heart disease at least 40 days post-MI with LVEF ≤ 
35% who have an expected survival of more than one year. 
 
Cardiac Resynchronization Therapy (CRT) with a Bi-Ventricular Pacemaker - The 
strongest evidence (class IA) exists for implantation in patients with LVEF ≤ 35%, in 
sinus rhythm and a left bundle-branch block (LBBB) with a QRS duration ≥ 150 ms or 
greater, chronically managed on guideline recommended therapy. Class IIA evidence 
exist for patients who have LVEF ≤ 35%, in sinus rhythm, LBBB with a QRS duration of 
120 to 149 ms. Class IIB evidence exist for patients who have LVEF ≤ 35%, in sinus 
rhythm, a non-LBBB pattern with a QRS duration ≥ 150 ms and NYHA class II 
symptoms on guideline recommended therapy. 
 
A Bi-ventricular pacemaker is different from a dual chamber pacemaker, which is a 
pacemaker that has leads in the atrium and ventricle for pacing. A Bi-V actually has a 
lead in the right ventricle and another in the coronary sinus to pace the left ventricle, 
which sends impulses that cause the right and left ventricles to simultaneously contract. 
This synchronization increases cardiac efficiency and improves the pumping function of 
the heart. 
 
Left Ventricular Assist Device (LVAD) - Patients who remain NYHA class III/IV can 
be considered for LVAD placement or transplant. The treatment strategy for LVADs 
include “bridge to transplant” as a temporizing measure to await definitive treatment with 
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cardiac transplantation or “destination therapy” for symptomatic treatment and potential 
extension of life in individuals who are not heart transplant candidates. 

 
 
CASE ONE CONTINUED: 

 
It is six months later, and Mr. Smith has been started on guideline-directed medical   
therapy and is up-titrated to the target doses. He is asymptomatic and feeling well with 
improvement of his LVEF to 45%. He thanks you for the decrease in mortality you have 
provided him with the guideline recommended therapy, but he has been admitted to the 
hospital multiple times for heart failure exacerbations since his diagnosis. He is specifically 
concerned about the frequent changes in the doses of his diuretics and says he wants to 
know different ways to “keep the fluid off and stay out of the hospital.” 
 

 
6. How do you address his concerns? 

Close monitoring of diuretics is essential in the treatment of heart failure. Patients should 
be advised to decrease salt intake (although recommendations differ, the AHA 
recommends sodium restriction to <1500 mg/day). Fluid restriction is also reasonable for 
patients. The ACC/AHA believe it is reasonable to restrict patients with stage D heart 
failure to 1.5 – 2 L of fluid daily. There are varying recommendations for fluid restriction 
but, given how hard it is for people to adhere to fluid restriction, most patients should 
have diuresis adjusted to allow them to maintain a net even fluid balance, based on daily 
weights. As mentioned previously, patients with signs/symptoms of congestion should 
receive loop diuretics, such as furosemide, bumetanide or torsemide. Weight gain of 2-3 
pounds per day or more than 5 pounds in a week should prompt consideration of diuretic 
dose adjustments. 
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CME Questions: 

 
1. A 68-year-old woman who was recently diagnosed with HFrEF comes to see you at a 

discharge follow-up appointment. She was discharged on an ACE inhibitor and you 
would like to start a beta blocker as well. Which of the following beta blockers has 
proven mortality benefit in HFrEF? 
 

a. Atenolol 
b. Labetalol 
c. Metoprolol succinate 
d. Propranolol 
e. Metoprolol tartrate 

 
 

2. A 72-year-old man with HFrEF comes to heart failure clinic for routine follow-up. 
He has a LVEF of 40%, his symptoms are currently well-controlled, and he is on 
guideline concordant medical therapy. He has had numerous hospitalizations this 
year and is NYHA Class II. ECG is normal sinus rhythm with a narrow QRS. 
According to current heart failure guidelines, which of the following interventions 
would decrease mortality and hospitalizations in this patient? 
 

a. Cardiac Rehabilitation 
b. Implantation of a Bi-ventricular pacemaker 
c. Implantation of an AICD 
d. Saw palmetto 

 
 

3. An 88-year-old woman with hypertension and HFpEF comes to see you in the office 
for follow-up. She is on amlodipine, and her blood pressure is well-controlled. She 
had a cardiac catheterization relatively recently that showed no evidence of 
coronary artery disease. Which of the following provides a mortality benefit to this 
patient? 
 

a. Beta blockers 
b. Diuretics 
c. Digoxin 
d. None of the above 
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Answers: 
 

1. c  The only beta blockers with proven mortality benefit in HFrEF are: carvedilol, 
metoprolol succinate, and bisoprolol 

2. a Cardiac Rehabilitation has been shown to decrease mortality and hospitalizations in 
heart failure patients. He does not have a prolonged QRS or EF<35%, so he should 
not receive a Bi-ventricular pacemaker. Since the patient’s EF is >35%, there is no 
indication for AICD to prevent sudden cardiac death. Saw palmetto has no benefit in 
heart failure. 

3. d There is no medication with proven mortality benefit in the management of HFpEF 
(although the role of aldosterone antagonists is being explored). 
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