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Editorial

Acute heart failure. The quintessential cardiac emergency
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Acute heart failure (AHF) is a common cause of emergency care
and hospitalization, and up to 80% of affected patients are
hospitalized. In-patient mortality and early rehospitalization rates
are also high.!

This clinical syndrome can arise when a specific underlying
cardiac cause is combined with 1 or more triggers, and the
spectrum of presentation can include resting dyspnea, acute
respiratory failure in the form of acute pulmonary edema, and
cardiogenic shock.'? The condition can be the first form of
presentation of heart disease (de novo AHF), or it can be the stage
to which various chronic cardiologic processes can progress,
including decompensated chronic heart failure.”> Appropriate
diagnosis of AHF requires a step-by-step process to identify the
clinical syndrome and the type of AHF and to recognize its
underlying causes and triggers.'” Each patient is a challenge for
emergency departments. An adequate workup should cover the
patient’s history, accompanying symptoms, physical signs (includ-
ing heart murmurs), and the results of additional tests, namely,
electrocardiogram, chest x-ray, laboratory tests, and cardiac and
pulmonary ultrasound. These diagnostic tests should be performed
as soon as possible, preferably when the patient arrives at the
emergency department. Combining clinical information and
additional tests may be complex. For instance, the presence of a
structural heart abnormality does not necessarily mean that it is
the cause of the current clinical picture.?

Successful management of patients with AHF depends on early,
accurate diagnosis of the underlying cause and appropriate
treatment of reversible triggers.? It is essential to avoid diagnostic
delays in serious conditions, such as acute myocardial infarction or
pulmonary thromboembolism, as well as improper medical
decisions with counterproductive results, such as excessive fluid
therapy in acute pulmonary edema or beta-blocker use in AHF with
severely impaired systolic function.®> Multiple studies have
highlighted the importance of shortening the time from initial
care to administration of the appropriate treatment, including
early start of diuretics in the prehospital setting.!>* Reversible
triggers should be treated as soon as possible to help stabilize the
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patient promptly and to prevent organ damage and progression to
severe respiratory failure, acute kidney failure, refractory shock, or
death.

Most patients who present to emergency departments with
AHF are older and have comorbidities, and treatment is often
conservative.2 However, some patients have AHF triggers requiring
specific treatments and need to be transferred to a referral
hospital.” It is vitally important to maintain high alert when first
evaluating this heterogeneous group of patients and monitoring
their progress during the first few hours in the emergency
department.

Systolic blood pressure is a prognostic marker in AHF, and
better prognoses are seen at higher blood pressures. The
hypertensive response associated with acute pulmonary edema
may result from adrenergic activation, rather than a trigger of
edema.® Consequently, acute pulmonary edema may be accompa-
nied by blood pressure levels > 170 mmHg in the same proportion,
whether or not ischemic heart disease is present.® In fact,
nowadays, hypertensive emergencies rarely lead to acute pulmo-
nary edema.® A similar situation can arise with rapid atrial
fibrillation: although it can trigger AHF in some underlying
cardiologic conditions, it is often precipitated by AHF and by the
activation mechanisms triggered.

Two key additional tests for the etiological diagnosis of AHF are
electrocardiography and cardiac and pulmonary ultrasound.?®
Electrocardiography can provide information on possible triggers,
such as tachyarrhythmia (new-onset atrial fibrillation), myocardial
ischemia (ST-segment changes), or bradyarrhythmia (advanced
atrioventricular block), as well as on possible underlying issues
(left ventricular hypertrophy, prior myocardial necrosis, and atrial
dilatation).>®

Advances in ultrasound equipment quality and portability,
coupled with widespread training, have improved the learning
curve and allowed the technique to be performed by noncardiol-
ogists who gain adequate technical training in emergency
departments.” Moreover, telemedicine tools and communication
apps have made it easier to share the findings of these techniques
with consultants in referral cardiology departments in real time.

Echocardiography is the technique of choice to confirm an
anatomic diagnosis and identify the causes, estimate hemody-
namic status, and monitor treatment response.” A full study will
report on whether global left ventricular systolic function is
reduced or preserved, as well as on the presence of regional
contractility defects indicating acute myocardial ischemia or prior
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myocardial necrosis. The presence of significant left valve disease
(mitral or aortic) should also be evaluated, and it is particularly
important to detect degenerative aortic stenosis in elderly
patients. Doppler echocardiography can be used to accurately
estimate the patient’'s hemodynamic parameters, filling and
pulmonary pressures, and intravascular volume status. These
findings will help define more precise treatment. In patients with
shock, echocardiography can identify the underlying cause,
diagnose cardiac tamponade, and establish the suspicion of
hypovolemic or distributive shock and acute pulmonary throm-
boembolism.”

When performed in the acute phase of AHF, echocardiography
can reveal transient systolic dysfunctions or dynamic mitral
regurgitation that might not be detected in echocardiograms carried
out after patient stabilization.® Significant mitral regurgitation
caused by a functional mechanism is present in a high percentage of
patients with acute pulmonary edema and is often silent.® The
degree and severity of mitral regurgitation may be influenced by the
conditions under whichitis studied: acute phase, subacute phase, or
after the start of diuretic or vasodilator treatment.?°

In addition to emergency echocardiography, pulmonary ultra-
sound can identify and quantify Kerley B lines in various areas of
the lungs to provide useful information for both diagnostic
confirmation and prognosis.” Repeating these studies and record-
ing the trends on electronic media allow monitoring of the
response to the various treatments.’

In a recent article published in Revista Espariola de Cardiologia,
Miré et al.'® examined short-term results to analyze the impact of
structural and organizational components of emergency depart-
ments and hospitals managing AHF patients. The analysis was
based on a retrospective multicenter cohort from 40 Spanish
emergency departments of the Epidemiology of Acute Heart
Failure in Emergency Departments (EAHFE) registry. The registry
provides useful information for daily practice on the approach to
AHF in Spanish emergency departments and offers demographic,
clinical, and prognostic data on these patients. The population was
older, with a mean age of 82 years, and 30-day mortality was 10.3%.
One of the main findings of the study was that AHF patients treated
in referral hospitals had lower in-patient mortality (odds
ratio = 0.78; 95% confidence interval, 0.65-0.94) and fewer lengthy
stays. The existence of heart failure units in hospitals was also
related to better results after hospital discharge.'°

The authors state that ejection fraction and natriuretic peptide
levels were not available for 48% and 52% of patients, respectively.
Acute coronary syndrome was detected as a trigger in 14.8% of
patients and was treated by noninvasive ventilation in 6.7%.'°
These data may suggest that improved equity is needed, compared
with referral centers, both in access to crucial additional tests for
diagnosis, such as echocardiography in emergency departments,
and access to first-line treatments (eg, noninvasive ventilation)
shown to improve the prognosis of patients with acute pulmonary
edema."’

An accurate AHF diagnosis will allow appropriate treatment to
be tailored to the patient’s hemodynamic needs. In patients with
acute pulmonary edema, adjustments can be made to the initial
therapeutic approach, which is usually based on diuretic treat-
ment, vasodilators, and oxygen therapy. It is important to identify
each patient’s profile and characteristics early and to establish
individual therapeutic objectives for blood pressure control,
preload and postload (vasodilators), reduced congestion (diure-
tics), heart rate and rhythm (antiarrhythmic agents and negative
chronotropes), improved cardiac output (inotropics), and correc-
tion of reversible triggers (coronary revascularization, cardiac
surgery, advanced therapies).>”

Patients with AHF accompanied by acute coronary syndrome
may benefit from early coronary angiography and from coronary

revascularization.'? In our setting, ischemic heart disease is the
most common underlying cause and trigger of AHF episodes,
although it can sometimes go unnoticed due to the absence of
angina or due to the presence of a conduction disorder on
electrocardiography, masking ischemia.!® In many cases, coronary
angiography is not performed because of the patient’s age and,
therefore, the role of ischemia as an underlying cause is further
underestimated in these patients.'?

Vasodilator treatments or excessive diuretics must be used
with caution in patients with severe aortic stenosis or hypertrophic
obstructive cardiomyopathy, as they can trigger arterial hypoten-
sion. Patients with serious systolic dysfunction and rapid atrial
fibrillation can deteriorate when heart rate control is attempted
with beta-blockers.?” Urgent implantation of a ventricular pace-
maker may be indicated in some severe bradyarrhythmias with
AHF, and some isolated cases of rapid atrial fibrillation may require
synchronized electrical cardioversion. Acute aortic or mitral valve
regurgitation, particularly in the context of acute endocarditis or
type A aortic dissection, cannot be treated by medical therapies
alone, and will require emergency surgical repair. Some patients
with advanced or exacerbated kidney failure may require
treatments for prompt extrarenal purification to stabilize conges-
tive symptoms. Patients with preserved global systolic function do
not have an indication for inotropic treatment in the case of
hypotension.>® Certain patients in cardiogenic shock may benefit
from advanced ventricular assist treatments.

Therefore, the diagnostic and therapeutic needs of patients
presenting to emergency departments for symptoms of AHF are
high, and must be addressed immediately.”> Accurate diagnosis
and early treatment of the triggers and aggravating factors, such as
neurohormonal response or ischemia, as well as the early detection
of patients at risk for complications (respiratory fatigue, hypoten-
sion, or kidney failure) will improve the prognosis of these
patients.?~> Healthcare inertia and frequent visits by patients with
decompensated chronic heart failure is a risk for the safety of
patients with de novo AHF who could experience delays in
appropriate diagnosis and treatment.

The study by Miré et al. is relevant because it considers aspects
that can be improved to enhance quality in AHF patient outcomes
and prognosis in Spain.'® Widespread availability of echocardiog-
raphy is needed in all hospital emergency departments. The
healthcare process of AHF patients should promote the coordina-
tion of hospital emergency departments with cardiology depart-
ments to make urgent diagnostic and therapeutic resources
available to patients.

Creating multidisciplinary teams coordinated in a network with
referral hospitals can offer advanced treatments to more patients,
as seen in the treatment of cardiogenic shock.!® In AHF, as in acute
coronary syndrome or stroke, time is important for preventing
patient complications and decline. AHF is the quintessential
cardiac emergency, and has a poorer prognosis in the acute phase
than most acute coronary syndromes. Similar to the need for
implementation of a shock code in Spain to centralize multidisci-
plinary teams with experience in mechanical circulatory sup-
port,'> the scope of these proposals should be broadened to include
urgent referral of other types of AHF requiring advanced diagnostic
and therapeutic procedures, with considerable potential clinical
impact achieved despite small investments in resources. This will
help provide equitable health care, in which AHF patients’ health
outcomes are not overly dependent on the emergency department
where they are attended.

In conclusion, AHF is a common cardiac emergency that
necessitates comprehensive care to ensure appropriate diagnoses
and therapeutic resources for all patients. Early diagnosis requires
that emergency departments have echocardiography units avail-
able, and that they are able to start early personalized treatment
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based on the underlying cardiologic cause and on the AHF triggers.
Proper care of these patients calls for an adequate organizational
response, using the available technological resources, as needed in
other cardiovascular emergencies, such as acute coronary syn-
dromes and stroke.
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