
Introduction

Acute heart failure (AHF) is defined as the ra-
pid onset of signs and symptoms secondary to
abnormal heart function, generally characterized
by increased pulmonary capillary pressure with
pulmonary congestion, although some patients
predominantly present reduced cardiac output
and tissue hypoperfusion. The underlying mecha-
nism may be cardiac or extra-cardiac; cardiac in-
volvement is related with ischemia, alteration of
cardiac rhythm, valve dysfunction, pericardial di-
sease or preload and/or afterload alterations1. As is
known, AHF patients require accurate diagnosis as
well as immediate and long-term treatment, for
symptom relief and to stabilize haemodynamic
status in the acute phase in addition to preven-
ting future episodes of acute decompensation and
thus improve prognosis2. In recent years, AHF has
become one of the most pressing problems faced
by public health systems in developed countries,
with an estimated prevalence in people aged > 70
years of 7-18%3. It is therefore no surprise to find
that AHF is one of the most frequent reasons for
visits to the Emergency Department (ED) and the
main cause of hospitalization in elderly patients4.
Moreover, of these admissions, 96% are ED refe-
rrals and only 4% programmed5, which highlights
the special importance of AHF for these services6.
In recent years, the evidence shows that correct
classification and risk stratification of these pa-
tients facilitates optimal long-term treatment in-
volving drug prescription of proven efficacy on
discharge and referral to multidisciplinary specia-
list units. The European Society of Cardiology has

published, in 20051 and 20087, consensus guideli-
nes which provide greater uniformity and scienti-
fic rigor for the management of patients with this
syndrome. The objective of this article is to pre-
sent relevant evidence on these guidelines to aid
ED physicians in the initial evaluation of AHF and
facilitate selection of the best therapeutic options.

Initial evaluation

A clinical history and thorough physical exami-
nation are essential, with special emphasis on pe-
ripheral perfusion (skin temperature) and filling
pressure (lung rales, oedemas and jugular ingurgi-
tation) since they define the haemodynamic sta-
tus and will guide us in the choice of a particular
therapy. It is necessary to be methodical about re-
questing complementary studies and risk stratifi-
cation; hyponatremia, impaired renal function,
elevated tropinine, ischemic changes in the ECG,
substantial elevation of BNP or NT-proBNP, hypo-
tension, acidosis or hypercapnea, or poor diuresis
identified in hypovolemic patients, are high risk
predictors of morbidity and mortality8,9.

There is no current consensus on determining
acute phase natriuretic peptide levels. In my opi-
nion, BNP or NT-proBNP should be included in
the clinical evaluation of all patients with suspec-
ted or confirmed AHF in the ED, because: 1) of
their diagnostic value (elevated negative values
allow ruling out AHF with high reliability for the
recommended cut off points) especially in pa-
tients with equivocal signs and symptoms or ma-
nifestations that may be confused with those of
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other diseases; 2) they aid risk stratification (facili-
tating decisions on admission or discharge, redu-
cing ED stay time and confirms the need for clo-
ser ambulatory follow up); 3) they provide useful
prognostic information (worsening, re-admission
and death); and 4) they are useful as a therapeu-
tic guide10, although only complementary and ne-
ver instead of clinical evaluation. The scientific evi-
dence available on these biomarkers and their
proven clinical utility make it unthinkable, in my
opinion, to offer quality management of AHF in
ED practice without them.

Echocardiography is also an essential tool, to
evaluate structural, functional or other changes
associated with AHF. The guidelines recommend
using this technique as soon as possible in all
cases, since these findings are generally directly
influential in planning the therapeutic strategy.
Like other ED physicians, I believe we should
strive to acquire the necessary skills (by adap-
ted, theoretical, practical and continuous trai-
ning courses) to be able to perform guiding
echographs in the ED, without invading or op-
posing the indications from classical echography
which requires a high degree of professional
qualification, with expert echographists and top
of the range equipment11.

Organizing the treatment of AHF

The main immediate objectives in ED manage-
ment of AHF are to improve symptoms, restore
oxygenation, improve organ perfusion and hae-
modynamic parameters, and limit cardiac and re-
nal damage. Recommended strategies for pre-hos-
pital and early ED management have appeared2,8,
not to replace the guidelines but rather to facilita-
te their implementation, classifying patients in 5
scenarios according to initial systolic blood pressu-
re (SBP) initial and congestive signs and
symptoms: 1) dyspnoea and/or congestion with
SBP > 140 mmHg, where non-invasive ventilation
(NIV) is more efficient, increasing doses of nitrates
and low diuretic doses; 2) dyspnoea and/or con-
gestion with SBP 100-140 mmHg, where diuretics
are the mainstay of treatment in the presence of
chronic fluid retention, associated with nitrates;
3) dyspnoea and/or congestion with SBP < 100
mmHg, where we should consider volume admi-
nistration (in the absence of initial congestion)
and inotropics if the hypoperfusion persists, and
vasoconstrictors; 4) dyspnoea and/or congestion
with acute coronary syndrome, a specific protocol
must be applied; 5) isolated right heart failure,

when volume overload is recommended, using
diuretics with SBP > 90 mmHg and inotropics
with SBP < 90 mmHg.

Although AHF is a continuum, this immediate
classification together with clinical judgement
allows us to structure and organize the initial ap-
propriate treatment in ED.

Treatment

Use of the great majority of drugs in AHF ma-
nagement is based on recommendations – basi-
cally empirical – with few randomized clinical
trials performed, and single-centre studies with
small sample sizes. In general, these drugs impro-
ve haemodynamic parameters but do not reduce
mortality or improve medium to long-term clinical
evolution, probably because of the heterogeneity
of the patient samples studied or late initiation of
treatment.

The major changes in therapeutic recommen-
dations introduced by the new guidelines7 are
shown below. They represent the result of expert
opinion consensus but without much evidence
from clinical trials, with a few exceptions.

Non-invasive Ventilation

This should be administered early in patients
with acute oedema of the lung and/or hypertensi-
ve cardiac failure, since it improves clinical para-
meters and respiratory distress. It must be used
with precaution –not a counter indication– in car-
diogenic shock and in right heart failure. Positive
pressure applied at the end of expiration improves
left ventricular function as it reduces the afterload.
Three meta-analyses12 have shown that its early
application reduces the need for intubation

and improves short-term mortality. A recent
multi-centre study13 showed that it improved clini-
cal parameters but had no effect on mortality.
From my experience, NIV should be extended to
other AHF scenarios in the ED, such as normoten-
sive or hypotensive patients where there is asso-
ciated respiratory load and/or hypoxemia which
are difficult to correct with traditional methods of
oxygenation.

Morphine

Although the evidence in favour of morphine
use is limited and recent work has reported an as-
sociation with increased adverse events14, current
recommendations include its administration in se-
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vere AHF; its most important effects include im-
provement of dyspnoea, anxiety, chest pain and
patient collaboration with NIV.

Loop diuretics

These are recommended in the presence of
congestive symptoms, and to be considered in
patients with hypotension, hyponatremia and aci-
dosis with low diuretic response. The guidelines
emphasize the combined use of diuretics and ni-
trates to reduce the need for high doses of diure-
tics, and with moderate-severe congestion (espe-
cially in patients with chronic ingestion of oral
diuretics), the physician should consider bolus ad-
ministration followed by continuous infusion for
greater effectiveness15.

Controversy exists regarding the dose of diuretic
to be administered initially in patients with AHF. In
a recent study with 82.540 AHF patients, those re-
ceiving low-dose diuretics showed less risk of hospi-
tal mortality (2.1 % vs 2.4 %, p < 0.05), reduced
hospital and ICU stay, and fewer adverse effects
(changes in serum creatinine > 0.5 mg/dl: 5.1 % vs
8.2%, p < 0.0001)16. High doses activate the neu-
ro-hormonal system and increase the excretion of
sodium, potassium and magnesium, provoking
myocardial damage and increasing the risk of
arrhythmia17. Worsening of renal function in AHF
patients is associated with poor prognosis and is an
independent risk factor for re-admission and for de-
ath18. Continuous infusion of loop diuretic has been
shown to be more efficient and safer than conven-
tional bolus treatment, mainly in initial phases of
hospital treatment, since it avoids the peak effects
(vasoconstriction, post-diuretic rebound, reduced
glomerular filtration rate, increased serum creatini-
ne and ototoxicity) and is also an alternative the-
rapy for diuretic-resistent patients19,20.

In my opinion, we should use low-dose intra-
venous bolus and intermittent furosimide in pa-
tients with mild congestive symptoms, while in
patients with moderate-severe congestive
symptoms we should use continuous intravenous
perfusion of higher dose diuretics.

Currently it is accepted that fluid overload in
AHF patients is often due to fluid re-distribution
rather than accumulation. Most patients with acu-
te lung oedema or hypertensive AHF present eu-
volemia –or slight hypervolemia– so that increa-
sed diuresis may cause depletion of intravascular
volume resulting in hypotension, reduced cardiac
output and kidney failure17, which is why they
may benefit from the use of vasodilators –nitra-
tes– with low-dose or no diuretics.

Vasodilators

The effect of nitrates is to reduce left and right
ventricular filling pressure – the final cause of AHF
– and improve lung congestion without compro-
mising ejection volume, nor increasing oxygen
consumption. It is therefore considered the most
rational therapeutic agent for the management of
AHF21. Early administration in the ED is associated
with reduced mortality, invasive procedures and
hospital stay22. The guidelines recommend the use
of nitrates for AHF with SBP > 110 mmHg, and
with precaution in patients with SBP of 90-110
mmHg. In my opinion, their use should be exten-
ded to other scenarios. In daily practice nitrates
are only used in hypertensive AHF or acute lung
oedema, and we are reluctant to use them in pa-
tients with chronic decompensated heart failure;
normotensive or slightly hypertensive AHF pa-
tients are not often prescribed nitrates in combi-
nation with low-dose diuretics. The study EAHFE6
showed that only 26% of AHF patients received
intravenous nitrates, although 93% had a NYHA
functional status of III-IV and 85% received intra-
venous diuretics. However, as with any vasodila-
tor, precaution must be exercised to avoid hypo-
tension, especially in patients with kidney failure,
a difficult task considering ED attendance overlo-
ad23.

Inotropic drugs

These agents are recommended in patients
with low cardiac output and signs of hypoperfu-
sion or persistent congestion despite the use of
vasodilators and/or diuretics. The guidelines indi-
cate that, when necessary, inotropics should be
administered early and withdrawn as soon as con-
gestion improves or systemic perfusion is restored,
since they may promote and accelerate pathophy-
siological mechanisms associated with myocardial
damage and increased incidence of arrhythmia.
Thus in patients with atrial fibrillation, dobutami-
ne and dopamine facilitate conduction via the AV
node and may precipitate tachycardia.

The recent guidelines include two important
changes regarding the use of inotropics. First, the
recommendation IIa previously considered to be
supported by level C evidence becomes level B.
Secondly, therapeutic strategy in AHF requiring in-
otropics (Figure 1) has changed, with different re-
commendations according to SBP: now, patients
with SBP > 100 mmHg should receive a vasodila-
tor (or increase the dose of the existing agent) or
levosimendan (as the only inotropic indicated for
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these values of BP); patients with SBP of 90-100
mmHg should receive a vasodilator and/or inotro-
pic (levosimendan, dobutamine or phosphodieste-
rase inhibitor are named). In my opinion, in this
scenario, an inotropic is advisable, since a vasodila-
tor should really be introduced under strict hae-
modynamic control in a critical care unit. In pa-
tients with SBP < 90 mmHg, evaluate the preload,
administer volume if necessary and initiate dopa-
mine. If the BP does not increase and there is in-
adequate systemic perfusion, add noradrenalin
(this vasodilator is relegated to situations refractory
to the administration of volume and dopamine).

Dopamine and dobutamine are recommended
only in patients with hypotension or reduced car-
diac indexes in the presence of signs indicating
hypoperfusion or congestion, and must be admi-
nistered with precaution in patients with cardiac
frequency > 100 bpm24,25.

The guidelines indicate that levosimendan may
also be effective in patients with decompensated
chronic heart failure, especially if they are on be-
ta-blockers. Levosimendan has vasodilator proper-
ties, and the guidelines maintain the previous re-
commendation on avoiding loading doses when
SBP is < 100 mmHg; if an initial loading dose is
used, they advise using between 3 and 12 µg/Kg.
In my opinion, coinciding with that of other au-
thors, in patients with de novo AHF and
SBP < 100 mmHg and/or excessive volume deple-

tion, loading doses should not be used. The grea-
test clinical effect has been observed mainly in pa-
tients with decompensated chronic heart failure
III-IV and SBP > 100 mmHg and/or chronic beta-
blocker treatment26,27.

Digoxin

This antiarrhythmic agent may be useful in
AHF to control cardiac frequency in the context of
atrial fibrillation with rapid ventricular rhythm.

Angiotensin converting enzyme inhibitors (ACEI)
and beta-blockers

The guidelines maintain the previous recom-
mendations to continue with these agents in AHF
patients who were previously taking them, whe-
never possible, and only interrupt or reduce doses
in the context of complications (for example, be-
ta-blockers in the presence of bradycardia, com-
plete ventricular atrial block, haemodynamic insta-
bility with signs of low output or in severe AHF
with poor response to initial treatment).

Introduction of these agents, preferably before
hospital discharge of in-patients with AHF, is re-
commended but there is no consensus on the op-
timal moment; generally, after stabilization, ACEI
are recommended as from the second day and
beta-blockers as from the fourth day of hospitali-
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Figure 1. Strategy for the treatment of ED patients with acute heart failure, according to systolic
blood pressure. NIV: non-invasive ventilation. PDEI: Phosphodiesterase III inhibitor. ACEI: angioten-
sin converting enzyme inhibitors. ARA-II: angiotensin receptor antagonists. SBP: systolic blood
pressure.



zation1. Before introducing beta-blockers, stabiliza-
tion is absolutely necessary using treatment with
ACEI/ARA-II. In my opinion, early ED administra-
tion of ACEI/ARA-II is possible in haemodynami-
cally stable, mild or moderate AHF patients wi-
thout excessive volume depletion, but always
administered with precaution.

We must strive to adapt our ED protocols to
meet the therapeutic guidelines and consensus re-
commendations for treating AHF patients; this will
allow more integral management of these people
and hopefully result in improvement in their qua-
lity of life.
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