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Abstract Shortness of breath is the commonest symptom
in patients with acute heart failure. Ensuring adequate
oxygenation and ventilation as well as symptomatic relief
are key goals of early emergency department management.
In this focused review, we describe how to assess dyspnea
in clinical practice and how to treat acute heart failure
patients to relieve dyspnea, with initial discussion on airway and breathing management for patients who present in
extremis.

because of the severity of their respiratory distress. Noninvasive positive-pressure ventilation and, in rare circumstances, endotracheal intubation may be necessary to ensure
sufficient oxygenation and ventilation, reduce the work of
breathing, and further reduce the severity of symptoms. How
to assess dyspnea from a clinician’s perspective as well as
when to consider noninvasive positive-pressure ventilation
or endotracheal intubation will be discussed in this report.
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Assessment of Dyspnea in Clinical Practice

Introduction
Acute heart failure (AHF) patients present to the emergency department (ED) primarily because of the sensation
of breathlessness, or dyspnea [1••, 2, 3]. This sensation can
be so severe that some patients with advanced heart failure
would consider trading survival time for symptom relief
[4]. Alleviating dyspnea is a key goal of therapy.
Traditional AHF management with intravenous loop
diuretics, nitrovasodilators, morphine, and oxygen reduces
breathlessness significantly for most patients [1••], although
a sizable minority continue to have symptoms for up to
48 h after initial management [3]. This suggests that some
patients require treatment beyond traditional management.
In addition, other patients require additional interventions
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Presently, a universally accepted and validated patientreported outcome instrument to assess dyspnea in the AHF
clinical setting does not exist [2, 5•]. Clinical trials commonly use a Likert or visual analog scale to assess dyspnea
[6–9], although these are not routinely used in clinical
practice. This may be because physician assessment of
dyspnea as opposed to the patient’s subjective self-report
more strongly influences initial management. However, such
an approach reflects a potential shortcoming of current
management; given the subjective nature of dyspnea and its
role in driving hospital presentation for AHF, ensuring its
relief from the patient perspective is critical [4, 10]. Retrospective analysis suggests an association between severity of
dyspnea and worse outcomes, such as increased length of
stay, less relief from congestion, and increased mortality
[3, 11]. Ultimately, use of a particular instrument is less
important than ascertainment of the degree and severity of
dyspnea from the patient’s perspective.
After initial stabilization, all AHF patients should be
asked about the extent and severity of dyspnea and its
impact on their daily living. Practically, asking about usual
daily activities (i.e., walking to work, up and down stairs,
across the room, etc.) and comparing current activity levels
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with the level of activity prior to decompensation may
provide a reference point for patients. A patient’s ability to
sleep comfortably (i.e., absence of paroxysmal nocturnal
dyspnea and orthopnea) may be another clue to the degree
and severity of patient discomfort. For example, could the
patient lie flat in the past, but is now sleeping on several
pillows or in a reclining chair? As a general rule, discordance between physician assessment and patient-reported
dyspnea should prompt further investigation. For some
patients, compliance with medications and diet, education on
the progression of heart failure, and/or in-depth knowledge of
patient preferences may be sufficient. For other patients,
occult causes of dyspnea (e.g., pulmonary embolism) may
have been overlooked.

Management of the Airway in AHF
The need for endotracheal intubation in AHF patients is
relatively uncommon. Nevertheless, decisive management is
occasionally necessary, driven primarily by clinical judgment. Although adjunctive assessments of respiratory status
such as arterial blood gas measurement, oxygen saturation,
respiratory rate, and use of accessory muscles may be helpful, the clinician should be careful to avoid overreliance on
such measures. Anticipation of the clinical course is a key
decision point in airway management, allowing a controlled
urgent intubation versus an emergent one [12].
For most patients, time will allow careful assessment of
the airway and breathing, as well as other clinical, historical,
and physical examination features that will influence decision-making. For those with mild to moderate distress,
respiratory rate, level of oxygen saturation, and extent of the
ability to use accessory muscles will all be factors influencing the clinical decision to begin oxygen therapy. The
threshold to start oxygen therapy should be relatively low.
For patients with severe respiratory distress, oxygen therapy
should be applied immediately and consideration of definitive airway management occurs in parallel with rapid pharmacological management. If immediate endotracheal
intubation is unnecessary, noninvasive ventilation (NIV)
should be strongly considered and is recommended [13].

Endotracheal Intubation with Rapid-Sequence
Intubation
Rapid-sequence intubation (RSI) is recommended to definitively secure the airway in the ED and is both safe and
effective [12]. RSI involves near-simultaneous administration
of a rapid-acting sedative along with a short-acting paralytic
without bag-valve-mask ventilation. Preoxygenation to avoid
hypoxia for as long as possible during apnea is critical. For
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pulmonary edema patients, the time to hypoxia will be much
shorter than for healthy adults [12]. More recent data demonstrate the value of a high-flow nasal cannula during RSI to
delay onset of hypoxia and we recommend its application
[14]. If patients are hypoxic to begin with, ‘‘bagging’’ the
patient prior to RSI may be necessary. The risk of aspiration
due to vomiting from bag-valve-mask oxygenation and ventilation in patients with a potentially full stomach versus the
risk of hypoxia needs to be carefully weighed.

Specific RSI Drugs
Rapidly acting sedative agents are used to achieve unconsciousness in RSI. Etomidate (induction dose of 0.3 mg/kg
intravenously) is commonly used because of its rapid onset,
brief duration of action, and lower risk of hypotension
when compared with other induction agents. Benzodiazepines may also be used; however, caution is warranted.
Midazolam (induction dose 0.3 mg/kg intravenously) has
some negative chronotropic effects in addition to lowering
blood pressure [12, 15]. As a general rule, etomidate is the
recommended induction agent of choice.
Immediately following administration of the sedative
agent, a paralytic agent is given to improve intubation
success through complete relaxation of the musculature.
Although the ‘‘brutane’’ method of intubation or sedative
alone approach avoids apnea, in general, it is an inferior
approach compared with RSI in regard to intubation success in the emergent patient [12].
Succinylcholine is a commonly used paralytic agent
(dose 1.5–2 mg/kg intravenously). Its brief half-life, fast
onset, and few contraindications are some of its appealing
properties. In addition to its depolarizing effects at the
motor end plate, succinylcholine has some negative chronotropic activity owing to its stimulation of muscarinic
receptors [12]. This effect is not common, but bradycardia
may manifest itself with further doses of succinylcholine. If
clinically indicated, atropine may be given for treatment of
bradycardia. When in doubt regarding weight-based dosing, clinicians should err on the side of a higher dose.
For patients in whom treatment with succinylcholine is
contraindicated, rocuronium, a nondepolarizing agent, is
recommended (dose 1 mg/kg intravenously). Importantly,
the duration of action of rocuronium is much longer than
that of succinylcholine, lasting approximately 45 min [15].

Noninvasive Ventilation
NIV, through use of either bilevel positive airway pressure
(BPAP) or continuous positive airway pressure (CPAP), is
both safe and effective in patients with cardiogenic
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pulmonary edema [16•, 17]. It improves both oxygenation
and ventilation (with BPAP), reduces the work of breathing,
improves symptoms, and has been associated with decreased
intubation rates [16•]. Appropriate patient selection is critical. NIV is not a substitute for a definitive airway (i.e.,
endotracheal intubation). Patients with altered mental status
or who are otherwise unable to protect their airway (e.g.,
handle secretions) should not receive NIV.
Robust data to support one method of NIV (BPAP vs
CPAP) over another do not exist. Current American College
of Emergency Physicians clinical practice guidelines support CPAP over BPAP on the basis of a single study suggesting an increased risk of myocardial infarction and also
because of lack of robust differences in efficacy [17]. The
Three Interventions in Cardiogenic Pulmonary Oedema
(3CPO) Trialists found no mortality differences between
CPAP, BPAP, and conventional oxygen therapy in ED
patients with acute cardiogenic pulmonary edema [18]. They
also found no differences between CPAP and BPAP in terms
of intubation rates or mortality. NIV patients did have greater
symptom improvement and less acidosis compared with
patient who received traditional oxygen therapy [18].
We recommend the early use of NIV in appropriate
patients with even moderate respiratory distress despite the
3CPO findings. Of note, there were no increases in the
incidence of adverse events from NIV in the 3CPO trial. Its
noninvasive nature, relatively easy applicability, improved
symptoms, anecdotal and meta-analyses-reported reduction
in intubation, and safety is why we continue to recommend
NIV. CPAP may be started at 10–15 cm H2O and titrated
according to clinical status. Although arterial blood gas
monitoring is not mandatory, for patients who fail to
improve, a more nuanced understanding of the patient’s
respiratory status is helpful. A rising or high CO2 level may
be an indication to add ventilatory support (i.e., BPAP if
only CPAP was used), or if BPAP is already in place, it
may be an indication to increase support or an indication of
failure of NIV. Alternatively, continuous end tidal CO2
monitoring may also be used. Regardless, frequent reassessment of patients is necessary.

Conclusion
Patients with AHF present to the ED with shortness of
breath and want to get better. Ascertaining the severity of
dyspnea from the patients’ perspective in addition to the
physician’s impression is important. Patients with severe
respiratory distress may require immediate endotracheal
intubation with RSI as the generally recommended
approach. Some of these patients may also turn around
rapidly with NIV, and this modality may be considered in
appropriate patients. NIV is also recommended for patients
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with moderate to severe respiratory distress given its safety
and efficacy profile.
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