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INTRODUCTION
Acute decompensated heart failure (ADHF) represents the primary admitting diagnoses for
more than 1 million patients per year. As the most common cause for admission in patients
older than 65 years, visits because of ADHF have tripled in the last 3 decades.1,2 Given an
increasing aged population and improved outcomes in sudden cardiac death and acute
myocardial infarction, the trajectory of increasing ADHF presentations to acute-care
institutions will undoubtedly continue.3 The in-hospital mortality of these patients is 5% and
has decreased 40% over the past decade. Mean length of stay in hospital is 5 to 6 days and
has decreased over the same period. However, re-admission rates remain unchanged at 25%
within 30 days and 50% within 6 to 12 months. Mortality has persistently been 5% to 10%
at 30 days after hospital discharge and 20% to 40% 6 to 12 months after hospital
discharge.4–6

Given the staggering disease burden and recidivism, the cost of ADHF is substantial. Direct
and inherent costs for treating ADHF were expected to total 34.8 billion dollars in 2008,
with 75% of ADHF-related costs being incurred in the first 48 hours after presentation.7

Because more than 80% of patients with ADHF present to the emergency department (ED),
significant pressures exist to manage these patients efficiently in the acute-care
environment.8 Selected patients may be eligible to receive care for ADHF in an observation
unit (OU), which may provide a safe and effective means to lower costs by providing an
alternative to an inpatient stay.9 Previous studies have suggested that more than 50% of such
patients are appropriate for a brief period of observation and treatment aimed at avoiding
inpatient admission. However, the limited data in those discharged directly from the ED
suggest that they have a high rate of adverse events.10,11 Thus, the decision to admit an ED
patient with ADHF is often not based on acute severity of disease. Instead, it is largely a
function of medical comorbidities and the uncertainty regarding near-term events. Thus, a
safe alternative to hospital admission is a critical unmet need.

Although the hemodynamically unstable patient with ADHF poses significant challenges to
the cardiologist and emergency physician, these presentations account for less than 5% of
the total population with ADHF.4,12 Most are symptomatic yet hemodynamically stable, at
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least initially. The management of this patient population requires a balance between
supporting hemodynamic stability, improving signs and symptoms, and decision making to
minimize morbidity and mortality. Although it is easy for the emergency medicine (EM)
physician to identify those patients who are hemodynamically unstable or critically ill, it is
sometimes difficult to identify those patients with ADHF who require hospitalization versus
those who can be discharged after a brief period of observation. Because there are few data
to aid EM physicians when trying to identify low-risk patients who are safe for ED
discharge, risk stratification in this vulnerable patient population is the subject of ongoing
study.13–16

The initial evaluation of patients who present with signs and symptoms of ADHF focuses on
increasing the degree of diagnostic certainty that ADHF is present rather than the myriad of
other causes of acute dyspnea. Symptom relief is the therapeutic focus after initial
stabilization. Risk stratification occurs concurrently with diagnosis and treatment and can
guide the decision of where to best triage patients, such as the intensive care unit (ICU),
telemetry, or observation. In this review, diagnostic and treatment modalities, clinical
considerations, risk stratification tools, and disposition options in patients presenting to the
ED with ADHF are discussed.

DIAGNOSIS
History

Patients with ADHF often present with dyspnea. Dyspnea on exertion, paroxysmal nocturnal
dyspnea (PND), and orthopnea, although common, are not highly predictive of ADHF. In a
large meta-analysis examining the predictors of ADHF,17 PND and orthopnea have
intermediate likelihood ratios (LRs) of 2.6 and 2.2, respectively, for a diagnosis of ADHF.
Historical features such as lower extremity edema, fatigue, previous episodes of ADHF,
recent medication changes, dietary indiscretion, or modifications are often routinely asked
about. Duration of symptoms often gives subtle cues to the phenotype of the heart failure
(HF). Signs of volume overload and peripheral edema with an onset over days to weeks are
often suggestive of gradual worsening of HF with reduced ejection fraction (HFREF).18

Poorly controlled blood pressure (BP), arrhythmias, or acute coronary syndrome (ACS) may
cause more rapid decompensation.

Physical Examination
Vital signs can be helpful in determining the cause of ADHF as well as guiding initial
management and therapy. Patients with diastolic dysfunction and HF with preserved ejection
fraction (HFPEF) often present with high BP.19 However, both those with systolic and
diastolic dysfunction can present with increased BP.20 Bradycardia might implicate heart
block, drug toxicity (specifically digoxin), and electrolyte abnormalities as precipitants of
the ADHF presentation. The physical examination findings most suggestive of ADHF
include a third heart sound (S3), and jugular venous distention (JVD). Although bibasilar
rales and peripheral edema are helpful, they are less specific for ADHF. An S3 gallop and
JVD have an LR of 11 and 5.1, respectively, for ADHF, whereas rales and peripheral edema
have an LR of 2.8 and 2.3, respectively.17

Chest Radiography
Cardiomegaly, cephalization, interstitial edema, alveolar edema, or pleural effusions are all
found in ADHF. Interstitial edema is well correlated with ADHF, with an LR of 12.0.17

Cardiomegaly and pleural effusions, with LRs of 3.3 and 3.2, may be findings that are more
common in chronic HF than AHDF. ED patients with ADHF have no radiographic findings
of congestion in 13% to 15% of cases.21
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Natriuretic Peptides
Natriuretic peptides (NP), released from myocytes secondary to myocardial stretch and
increasing end diastolic pressures, have been found to be useful as a diagnostic tool in
patients in whom there is still uncertainty after traditional testing.22,23 Increased NP levels
are indicators of both the presence and severity of illness. The Breathing Not Properly trial
suggested that brain NP (BNP) levels can be used to increase diagnostic accuracy when
added to clinical judgment. The dyspneic patient with a plasma BNP level of less than 100
pg/dL or N-terminal (NT)-proBNP of less than 300 pg/dL is unlikely to have ADHF. BNP
levels of greater than 500 pg/dL have 90% specificity in the prediction of ADHF as the
cause of dyspnea. Of the 26.4% of patients with gray zone BNP levels between 100 and 500
pg/dL, two-thirds (16.5%) may still have HF as the cause of dyspnea.23 NT-proBNP has
also shown a similar diagnostic usefulness.24 In certain patient populations, the NPs can be
falsely high or low. Both are falsely increased in renal insufficiency, NT-proBNP more than
BNP.25 Obese patients tend to have falsely lower BNP levels because of BNP metabolism in
adipose tissue.18

Necrosis Markers
Serial monitoring of cardiac necrosis biomarkers, especially cardiac troponin (cTn), is
recommended for diagnostic and prognostic purposes. Patients with ADHF with elevation of
cTn have higher mortality than those with nondetectable cTn. The magnitude of the increase
is not specified. Results from data from a large ADHF registry using troponin I levels of
greater than 1 μg/L and troponin T levels of 0.1 μg/L found an independent association with
in-hospital mortality.26 Outcome studies of lower-level troponin increases using
ultrasensitive methods are ongoing. In HFPEF with ADHF, minor myocardial damage,
defined as increases of cTn of more than 0.02 ng/mL, were found in 44% of patients.27

Patients with an increased Tn were also found to have higher markers of disease severity,
such as lower ejection fraction (EF), higher serum creatinine level, higher NP level, and
higher 6-month event rates.27

Electrocardiography
A 12-lead electrocardiogram (ECG) is important to identify treatable conditions such as
cardiac ischemia and arrhythmias. Atrial fibrillation in the setting of dyspnea has been the
most studied arrhythmia in patients with ADHF.17 However, new T-wave changes or any
abnormal ECG can also be associated with ADHF. A normal ECG decreases the likelihood
of ADHF.17

Evolving Diagnostic Strategies
Echocardiography was once considered a test that was obtained during inpatient admission.
However, with the introduction of portable high-resolution ultrasound devices and advanced
training for EM physicians, bedside echocardiography in the ED continues to evolve. After
initial management and stabilization of the patient with suspected ADHF, limited bedside
echocardiography can give the clinician information about cardiovascular pathophysiology.
The use of mitral valve E point septal separation (EPSS) in M-mode ultrasonography has
been established as an option to assess for reduced EF. A sensitivity of 87% for detecting an
abnormal EF at a cutoff of greater than 7 mm has been reported.28 EM residents (PGY3/4)
were able to obtain EPSS measurements that closely correlate with the visual estimates of
EF made by experienced sonographers.29

Rapid assessment for increased central venous pressure (CVP) as a marker of right heart
congestion can also be assessed. An inferior vena cava greater than 2 cm or collapsibility
index of less than 50% indicates increased CVP. In the absence of significant pulmonary
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disease, this factor has been found to be highly correlated with pulmonary capillary wedge
pressure.30 Measuring diastolic parameters can identify decreased left ventricular
compliance and diastolic dysfunction. An early/late ratio greater than 2 indicates decreased
left ventricular compliance and has been shown to be 100% sensitive and specific in
predicting a left ventricular end diastolic pressure greater than 20 mm Hg.31

Comet tail artifacts, ultrasonographic evidence of B-lines, are additional diagnostic findings
readily assessed by the EM physician using bedside ultrasonography (Fig. 1). B-lines arise
from water-thickened interlobular septa at the pleural line. Assessment of B-lines can help
differentiate between cardiogenic and noncardiogenic causes of dyspnea. The technique
involves assessment of the anterior and lateral chest wall from the second to fifth intercostal
spaces.32 Three or more B-lines in 1 viewing field are considered a positive finding for
pulmonary edema. In one study33 evaluating 149 patients who presented with acute dyspnea,
ultrasonographic B-lines were found in 93 of the 122 patients who were found to have a
cardiogenic cause of dyspnea. Whereas the negative predictive value was superior for NT-
proBNP (100%) over B-lines (45%), the positive predictive value for B-lines (97%) was
marginally better than NT-proBNP (92%).

THERAPY
General Approach to Therapy

ADHF therapy as applied to the ED setting can be conceptualized as a 2-fold approach:
symptom relief and initiation of inpatient therapy. Although most patients known to have
HF have been prescribed approved medications as outpatients, ED care pathways most often
involve restarting the medications that have been missed or adjusting dosages on
medications that the patient is are already taking. Symptom relief is often tailored to treat the
presenting clinical profile.

Symptom relief
Non–potassium-sparing diuretics (ie, loop diuretics) are the mainstay of symptom therapy in
ADHF. Although the goal of fluid removal remains primary in initial inpatient therapy,
electrolyte imbalances, renal dysfunction, and alteration of neurohormonal balance can
develop with high furosemide doses. The DOSE (Diuretic Optimization Strategies
Evaluation) study34 randomized patients to low-dose (same as oral daily dose) or high-dose
(2.5 times oral daily dose) parenteral furosemide therapy. Using a factorial design, patients
were also randomized to bolus (twice daily) or continuous administration. Results show a
trend toward greater symptom relief in the high-dose group, with secondary improvement in
volume loss and decreased weight. The median change of serum creatinine level was 0.06
mg/dL and 0.01 mg/dL for the high-dose and low-dose protocols, respectively. Unlike
previous studies, continuous infusion was not superior to intermittent bolus therapy. Patients
were enrolled in this study long after ED presentation, making extrapolation of these data to
the ED patient difficult. Despite the obvious clinical usefulness of diuretic use, clinicians
should be aware of the possible association of diuretic use as a marker of increased risk.4

The use of ultrafiltration has not been adequately studied in the ED setting to advocate
routine use. Thus far, trials of vasopressin antagonists have failed to show significant
improvement in ADHF symptoms.35

Nitroglycerin is a potent arteriole and venous vasodilator and reduces both afterload and pre-
load rapidly. Because it can be delivered by several routes, such as intravenous, sublingual,
topical, spray, and tablet, nitroglycerin remains a popular first-line therapy for symptom
relief in patients without low BP.21 The intravenous form can be titrated based on BP and
symptom response, but often mandates admission to a critical care bed. Morphine has
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historically been used in ADHF because of its mild venodilator activity, preload reduction,
and anxiolysis. The data supporting its use have been anecdotal and were contradicted by
reports describing increased rates of endotracheal intubation, ICU admission, and prolonged
hospital stay. Recent data from the ADHERE registry (Acute Decompensated Heart Failure
National Registry) found an association between morphine use and increased in-hospital
mortality.36 Given these reports, if morphine is used, it should be in a judicious manner.

Nesiritide was approved for the treatment of ADHF in the United States in 2001. Although it
improves hemodynamics and dyspnea,37,38 pooled data raised concerns over worsening
renal function and increased mortality.39 The safety and efficacy of nesiritide was studied in
the ASCEND-HF (Acute Study of Clinical Effectiveness of Nesiritide in De-compensated
Heart Failure) trial,40 a double-blind, placebo-controlled, multinational trial. Results suggest
that it is safe, but did not meet the prespecified end point for improvement of dyspnea. The
use of nesiritide in OUs has been evaluated by the PROACTION (Prospective Randomized
Outcomes study of Acutely decompensated CHF Treated Initially as Outpatients with
Nesiritide) trial. There were no differences in adverse outcomes between standard care and
nesiritide. The nesiritide group was shown to have fewer hospital days (2.5 days vs 6.5 days;
P = .03) in the month after administration.41,42

A recent randomized study of relaxin in ADHF suggests this therapy may safely improve
dyspnea, minimize ongoing myocardial and renal injury, and perhaps improve long-term
events.43 This study enrolled patients earlier than previous ADHF studies, with a minimum
systolic BP of 125 mm Hg, which may be an explanation for the promising results. Early
enrollment suggests that this therapy may have a role in ED patients with ADHF, but further
study is necessary.44

Although the use of angiotensin-converting enzyme (ACE) inhibitors in chronic HF
management is well supported, their role in the acute setting is less clear.45 The use of
enalaprilat, an intravenous ACE inhibitor, in ADHF is a level C recommendation by the
American College of Emergency Physicians, and is not recommended by the European
Society of Cardiology.46 It has been shown to improve hemodynamics in small studies,47

but has not been definitively evaluated in a large-scale trial. Nitroprusside is a potent
systemic and pulmonary vasodilator, which requires invasive monitoring and frequent
titration, and is not well suited to an ED environment. Positive inotropes with properties
favorable for patients with ADHF with low output states, like dobutamine, milrinone, and
levosimendan (available in Europe) are useful in only a few patients who present with
ADHF and signs of impaired perfusion.

Patients who present with ADHF may require oxygen supplementation. The amount of
oxygen that must be administered after initial therapy is often a key triage data point. After
initial steps at symptom relief, patients can be titrated down to nasal cannula administration
that can be easily managed in a non-ICU environment. Ventilatory support through
endotracheal intubation or noninvasive ventilation (NIV) mandates ICU admission. NIV
support either through continuous positive airway pressure support or bilevel positive airway
pressure may reduce the need for intubation, shorten ICU stay, and reduce cost but likely has
no impact on mortality.48,49 If patients can be weaned off NIV in the ED, transferring their
care to an OU or telemetry floor can be considered if other parameters are met. Hyperoxia
should be avoided.50

Implementation of outpatient therapies
Depending on specific ADHF pathways, ED management of this patient population may
include initiation of inpatient therapies in collaboration with the inpatient team of
cardiologists or hospitalists. β-Blockers improve survival in HF and are a mainstay in
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outpatient treatment. There was controversy as to whether these agents should be withheld
during acute exacerbations. Most recent guidelines suggest that patients taking long-term
evidenced-based β-blockers (carvedilol, metoprolol CR/XL, or bisoprolol) should continue
them even in ADHF unless hypoperfusion is present. Dosages can be down titrated or held if
hypotension or bradycardia arises.51,52 ACE inhibitors and angiotensin receptor blockers
(ARBs) are standard therapy in chronic HF management. They improve symptoms, decrease
morbidity and mortality, and slow disease progression in patients with reduced left
ventricular EF (EF <40%).46 They should be continued in those patients who are taking
them chronically. Because they are contraindicated in patients with hyperkalemia (K >5.5
mmol/L), as well as pregnancy, symptomatic hypotension, bilateral renal artery stenosis, or
angioedema, they should be given after potassium levels and renal function have been
checked. ADHF protocols should have a standardized approach to β-blocker and ACE
inhibitor/ARB delivery, with careful documentation of contraindications or intolerances.
Oral digoxin has been historically used to improve hemodynamics and symptoms with
chronic use, and when added to diuretic and ACE inhibitor, can decrease hospitalization.53

Intravenous digoxin use in ADHF is less well studied.

Tailored Therapy
The clinical profile is initially described based on the presenting hemodynamics;
hypertensive, normotensive, and hypotensive. Patients who present with increased systolic
BP (>140 mm Hg) have a predominance of pulmonary congestion, clinically or
radiographically, with milder signs of systemic congestion. The onset of symptoms is often
over 24 to 48 hours, and more than 50% of patients present with systolic BP greater than
140 mm Hg.21,54 These patients often have HFPEF and may present with acute, severe
dyspnea and diaphoresis. Although the treating clinician may entertain delivering ventilatory
support until other treatment modalities take effect, these patients often respond dramatically
with aggressive, timely intervention. The treatment focuses on reducing afterload with
vasodilators such as nitrates (sublingual, intravenous, or topical), hydralazine (intravenous),
and ACE inhibitors. Although loop diuretics are often used, symptoms in these patients are
often caused by rapid fluid shifts into the pulmonary vascular bed and are not necessarily
caused by increased whole-body edema.55,56

By contrast, patients with HFREF may present with normal or moderately increased BP,
with systemic congestion developing over days to weeks, with few signs or symptoms of
pulmonary congestion. These patients often respond to more aggressive diuresis and may
not require vasodilators acutely. The optimal diuretic regimen is the subject of recent
investigation.34 A few (<8%) who present with low BP (<90 mm Hg) as a result of very low
cardiac output, superimposed infection, or hypovolemia and decreased renal perfusion, or in
cardiogenic shock, are unique therapeutic challenges.57 These patients should be triaged as
quickly as possible to the ICU for advanced medical and mechanical therapies.

Overall, the management of the patient with ADHF in the ED is based on the physician's
ability to identify critical elements of the patient's history and presentation to administer
appropriate treatment and determine disposition. Table 1 shows the balance of
considerations that the ED physician must consider to appropriately manage the patient with
ADHF and also highlights the complexity and heterogeneity of ADHF presentations.21,58

RISK STRATIFICATION
The patient who presents in cardiogenic shock caused by ADHF is at substantial risk of
morbidity and mortality. However, most patients who present to the ED with dyspnea
caused by ADHF and gradual worsening of chronic HF are not critically ill. This group also
has substantial risk of immediate and short-term adverse events. One prospective cohort

Fermann and Collins Page 6

Heart Fail Clin. Author manuscript; available in PMC 2014 April 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



study59 showed that triage physicians overestimate the probability of severe complications
in the patient with ADHF and as a result tend to overuse critical care resources for
admission. Although the predominant consideration in risk stratification as it applies to the
emergency care of the patient with ADHF is short-term event rates, no gold standard time
frame exists. The events rates are often conceptualized by emergency physicians as
immediate adverse events (those within 7 days or within the index hospitalization) and
short-term (those events occurring within 30 days of ED presentation). Several studies have
identified markers of short-term risk. They include increased blood urea nitrogen (BUN) or
creatinine levels, hyponatremia, ECG evidence of myocardial ischemia, increased BNP,
increased cTn, or low BP.54,60,61 However, because 80% of all patients with ADHF are
admitted to the hospital and often to a monitored bed, the identification of the high-risk
patient has less impact on emergency decision making than identification of the low-risk
patient. The lack of high-risk features does not identify a patient who is low risk.

Given the reluctance of US clinicians to discharge patients directly from the ED, is there
evidence supporting the identification of a low-risk cohort? Auble and colleagues62 aimed to
derive a clinical prediction rule to identify patients with ADHF who are at low risk of death
or serious medical complication based on readily available patient data in the ED. They used
administrative data and a complex classification algorithm to retrospectively derive a tool
that uses 21 variables to describe patients at low risk for poor outcome. This model was
validated by applying this clinical prediction rule to a retrospective cohort of 8384 in-
patients with a primary diagnosis of ADHF. Of this cohort, 1609 (19.2%) were identified as
low risk. Of those identified as low risk, 12 (0.7%) died as inpatients, 28 (1.7%) survived
after a serious hospital complication, and 47 (2.9%) died within 30 days of discharge.62,63

This tool has yet to be studied prospectively to determine how it would augment physician
decision making. A recent Canadian study also explored the use of a risk scoring system to
identify high-risk patients. Using variables readily available to the emergency physicians
and a novel 3-minute walk test, Stiell and colleagues16 developed a 15-point, 10-variable
scoring model. Using the serious adverse events definition of 30-day all-cause mortality, 14-
day ADHF readmission, myocardial infarction, mechanical ventilation, percutaneous
coronary intervention, coronary artery bypass graft, or renal replacement, the investigators
describe low-risk score as follows: (score [risk%]): 0 (2.8%), 1 (5.1%), 2 (9.2%). This study
is confounded by the significant practice variation in Canada, where less than 50% of
patients with ADHF are admitted. Less than 10% of the cohort had a risk score of 0,
categorized as low risk. This study highlights the difficulty of identifying a low-risk
population and confirms the commonly accepted high-risk variables. The results of a
recently completed study in a US cohort sponsored by the National Institutes of Health is
forthcoming.13

DISPOSITION
Because clinical decision-making tools to aid in the risk stratification of the patient with
ADHF are lacking, the disposition in the United States is often admission to the hospital.
Given the uncertain reimbursement landscape, there are several unanswered questions in
ADHF related to disposition decision making: is there a subset of patients who can be
discharged safely from the ED with close follow-up? Who warrants 23-hour observation in
an ED-based OU? Alternatives to admission are dependent on individual patient factors and
the infrastructure of the health care system where care is being provided. Both hospital
resources and outpatient resources are required for comprehensive treatment of the ED
patient with ADHF. One ED disposition option is stabilization, medication adjustment, and
discharge home after arranging close outpatient follow-up within the next 72 hours. One
study examined the trends of early outpatient follow-up on 30-day readmission rates and
found that patients discharged from an inpatient admission in hospitals with higher early
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follow-up rates have a lower risk of 30-day read-mission.64 This finding is specific to
stabilization after an inpatient stay but may suggest similar outcomes if close follow-up were
established after discharge from the ED or OU. One of the crucial factors to such a process
is ensuring availability of close follow-up with either a cardiologist or primary care
physician. Many patients do not have a primary care physician and rely on EDs for
medication adjustment and acute treatment. This subset of patients would need to have an
appointment scheduled with a new provider, possibly hindering their ability to be discharged
directly from the ED or after OU management. Hospital resources dedicated to finding
providers for these patients would be crucial for success.

Another alternative to ED discharge is the ED-based OU. Emergency physicians are skilled
and well equipped to provide acute therapy for the first 24 to 48 hours for the patient with
ADHF, thus making ED-based observation a logical and economical means to care
immediately for this patient population.8,65 OUs were identified by the Institute of Medicine
as central to improving resource use and patient flow. A recent study66 suggested that
increased use of the OU has the potential to save $3.1 billion and avoid 2.4 million inpatient
admissions. Appropriate OU use in ADHF management may contribute to this cost saving.
The impact of hospitalization on postdischarge events has not been well elucidated.64,67,68

For the potential 50% of patients who present with ADHF and have no high-risk features, an
ED-based OU may be a safe and appropriate alternative to admission to manage these
patients and facilitate early discharge.69,70 An ED OU has the potential to provide the
resources necessary to monitor BP, heart rate, urine output, and weight during a 23-hour
observation period, which is also adequate time for many patients to have near-complete
resolution of symptoms with standard therapy.71 Additional diagnostic testing can also be
easily arranged in on OU setting, including formal echocardiography, electrolytes, and
cardiac biomarkers.

SUMMARY
The initial evaluation of patients who present to the ED with ADHF remains challenging.
Because more than 80% of patients with ADHF present to the ED, significant pressures exist
to manage these patients efficiently in the acute-care environment. Although most patients
present with worsening of chronic HF, some may present with undifferentiated dyspnea and
new-onset HF. Others have significant comorbidities that complicate both the diagnosis and
treatment. Although physical examination, ECG, chest radiography, NP, and necrosis
markers remain as the cornerstone of diagnosis, the role of bedside ultrasonography will
continue to expand. The treatment of patients with ADHF is prioritized based on vital signs
and presenting phenotype. Although vasodilators and loop diuretics remain the mainstay in
initial therapy, newer vasoactive compounds may be available soon. The risk stratification
of patients, particularly those who may show low-risk features, is the subject of ongoing
evaluation. The disposition of patients to areas other than a monitored inpatient bed, such as
an ED-based OU, may prove effective in the ever-changing health care climate.
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KEY POINTS

• More than 80% of patients with acute decompensated heart failure (ADHF)
present to the emergency department (ED), and significant pressures exist to
manage these patients efficiently in the acute-care environment.

• Most patients with ADHF present to the ED with worsening of chronic heart
failure (HF); some may present with undifferentiated dyspnea and new-onset
HF, whereas others have significant comorbidities that complicate diagnosis and
treatment.

• Although physical examination, electrocardiography, chest radiography,
natriuretic peptides, and necrosis markers remain the cornerstones of diagnosis,
the role of bedside ultrasonography will continue to expand.

• Treatment of patients with ADHF is prioritized based on vital signs and
presenting phenotype.

• Vasodilators and loop diuretics remain the mainstay in initial therapy, although
newer vasoactive compounds may be available soon.

• Risk stratification of patients, particularly those who may show low-risk
features, is the subject of ongoing evaluation.

• Disposition of patients to areas other than a monitored inpatient bed, such as an
ED-based observation unit, may prove effective in the ever-changing health care
climate.
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Fig. 1.
Ultrasound B-lines (comet tails). (Courtesy of Laura Kress, RDCS, RVT, Cincinnati, OH.)
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Table 1

Clinical considerations

1. BP
Hypotensive (<5%)
Normotensive
Hypertensive (~50%)

Associated Findings and Strategies
Fluids
Inotropes
ICU admit
Insidious onset (days, weeks)
Diuretics ± vasodilators
ED observation vs telemetry floor
Acute onset (24–72 h)
Vasodilator, diuretics
ED observation vs telemetry floor

2. Comorbidities
Chronic renal insufficiency
Obstructive pulmonary disorder
Obesity

Associated Findings
Chronically increased BNP, Difficult diuresis
Wheezing on physical examination
Low BNP, Difficult physical examination

3. Clinical Severity
Present in extremis with pulmonary edema
Insidious presentation

4. Heart Rate and Rhythm
Rapid atrial fibrillation/flutter: consider β-blocker vs calcium channel blocker
Bradycardia: consider heart block, drug toxicity, electrolyte abnormality

5. Precipitants
Diet
Medicine
ACS, arrhythmia

6. De novo vs acute exacerbation of chronic HF
De novo: broad differential, consider ACS/arrhythmia
Chronic HF: consider precipitants, current medications
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