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HEMODINAMICO E QUANDO INTERNAR
ABSTRACT

Heart failure is a clinical syndrome that has been increasing over the last few years
and is currently one of the main causes of hospitalization in Brazil and in the world.
Acute heart failure has two forms of presentation - chronic acute decompensated heart
failure and new heart failure, both conditions being associated with high morbidity and
mortality. The first approach to these patients should be conducted systematically in
order to establish the diagnosis, the hemodynamic classification, and the risk stratification
in order to adequately guide the initial conducts. An immediate therapeutic decision
is essential to optimize the intra- and extra-hospital management of these patients for
better prognostic evolution.

Keywords: Heart Failure; Diagnosis; Treatment.

RESUMO

A Insuficiéncia cardiaca € uma sindrome clinica cuja prevaléncia vem aumentado
nos ultimos anos, sendo uma das principais causas de internagéo no Brasil e no
mundo. A apresentagéo da insuficiéncia cardiaca aguda compreende dois espectros,
quais sejam, insuficiéncia cardiaca crénica agudizada e insuficiéncia cardiaca nova
e ambas estéo associadas a alta morbidade e mortalidade. A primeira abordagem
desses pacientes deve ser realizada de maneira sistematica para estabelecer o
diagndstico, classificaggdo hemodindmica e estratificagdo de risco para orientar
adequadamente as condutas iniciais. A decisdo terapéutica imediata é essencial
para otimizar o manejo desses pacientes, visando a melhor evolugdo progndstica
intra e extra-hospitalar.

Descritores: Insuficiéncia Cardiaca; Diagndstico, Tratamento.

INTRODUCTION

Approximately 190,000 patients per year are admitted in Brazil,

Congestive heart failure (HF) is a clinical syndrome
characterized by signs and symptoms resulting from the
reduction in cardiac output and/or increase in cardiac filling
pressure. There are two presentations of this clinical syn-
drome: chronic HF, a condition that manifests as persistent
and progressive characteristics of the disease; and acute
HF, represented by the sudden onset (new-onset acute HF)
or intensification of a chronic (acute chronic HF) condition.
Both conditions require immediate treatment. This article
discusses acute HF (Figure 1)."2

EPIDEMIOLOGY

The increase in life expectancy of the population and
advances in the clinical treatment of chronic diseases has led
to an increase in the number of patients with HE. Acute HF is
currently one of the main causes of hospitalization worldwide.

with an in-hospital mortality rate of 13%. In accordance with
international records, the mortality rate among patients hospi-
talized for acute HF is 11-17% per year, with rehospitalization
rates of 44-66%. These numbers may be even higher in Brazil,
creating a serious public health problem.#

Epidemiological data of hospitalized patients with acute
HF in Brazil were published in the BREATHE registry, which
included 1263 patients from 51 centers in Brazil. When the
etiology of HF was evaluated, most patients had ischemic
(30%) and hypertensive (20%) cardiomyopathy, while the rest
of the causes being dilated, valve, and Chagas cardiomyopa-
thy as well as other causes (Figure 2).4

The initial evaluation of patients with suspected acute HF
should be performed objectively to exclude conditions that
confer a high risk, such as acute myocardial infarction (AMI),
acute dissection of the aorta, pulmonary thromboembolism

http://dx.doi.org/10.29381/0103-8559/20182804428-33

Rev Soc Cardiol Estado de Sao Paulo 2018;28(4):428-33



ACUTE HEART FAILURE (AHF) - HOW TO EVALUATE THE HEMODYNAMIC PROFILE AND WHEN TO HOSPITALIZE

[0 Dilated cardiomyopathy
Valve

I Chagas

[ Other

Adapted from the BREATHE record.
Figure 2. Etiologies of acute heart failure.

(PTE), stroke, potentially fatal arrhythmias, and metabolic/infec-
tious disorders. These patients should receive a diagnosis and
initial treatment (Table 1) within 30 minutes after admission.®®

DIAGNOSIS

Excluding the conditions that cause greater risk, the focus
will be on the diagnostic definition for the implementation of
targeted treatment. The evaluation should be performed sys-
tematically for up to 120 minutes” following the judgement of
rational diagnostic construction to evaluate the following points:

Diagnosis of acute HF;

* Model of presentation of HF (new-onset acute or chronic acute);

* HF with preserved ejection fraction or HF with reduced ejection
fraction;

e Assessment of decompensation factors;

* Decompensated non-cardiovascular comorbidities; and

¢ (Clinical-hemodynamic model.

Diagnosis of acute HF

The diagnosis of HF is established with the assessment of
the clinical history and the evaluation of signs and symptoms
that are usually present in this syndrome targeted through the
Framingham criteria (Figure 3), which requires the presence
of two major and one minor criteria for the diagnosis or one
major and two minor criteria.

Table 1. Conditions with a high risk of in-hospital mortality.

Chronic
Heart failure Chronic acute
Acute
Chronic new-onset
Figure 1. Classification of heart failure.
Paroxysmal nocturnal dyspnea
. Jugular venous distention at 45°
I Ischemic , Hepatojugular reflux
I Hypertensive Major criteria Rales

Cardiomegaly on chest X-ray
Acute pulmonary edema
3 gallop

» Bilateral ankle edema
* Nocturnal cough
Minor criteria + Dyspnea on ordinary exertion
* Pleural effusion
* achycardia

Figure 3. Framingham criteria.

There are two scenarios of acute HF presentation. The
most frequent, occurring in about 60-75% of cases, is called
acute chronic HF, a process in which the patient already had
a stable presentation of prior HF and that for some reason
destabilizes with an HF decompensation. The other less com-
mon presentation occurs in approximately 25-40% of cases in
patients without a prior history of HF or structural heart disease
who present with HF, called acute new-onset HF8

The distinction between the two presentations (Table 2) is
essential to increasing our understanding of the pathophysi-
ological mechanisms involved in cardiac decompensation
and direct the strategy of therapeutic intervention.®

HF can be classified according to the ventricular function
estimated by ejection fraction (Table 3) and is of extreme im-
portance in terms of the definition for both the implementation
of the immediate therapeutic strategy and stabilization after
hospital discharge.™

Assessment of decompensation factors

At least half of patients with acute HF have associated
clinical factors that precipitate the decompensation. The
study of these factors is essential for case management

Suspicion Diagnosis Treatment

Acute myocardial index

Electrocardiography

Primary angioplasty/thrombolytic therapy

Pulmonary thromboembolism

Angiotomography of thorax

Thrombolytic therapy

Acute aortic dissection

Angiotomography of thorax Surgery

Acute respiratory failure

Physical examination

Tracheal Intubation

Cardiogenic shock

Physical examination

Inotropes/intra-aortic balloon/ mechanical
circulatory support

Hypertensive emergencies

Physical examination

Sodium nitroprusside/nitroglycerin

Mechanical complication or valve heart disease | Physical examination/echocardiography | Surgical or percutaneous intervention

Potentially fatal arrhythmias

Electrocardiography

Electrical cardioversion/temporary pacemaker

Stroke Physical examination

Stroke protocol
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since most of the time only with the resolution of the clinical
presentation is it possible to stabilize the HF presentation.
The main associated factors that must always be assessed
include infections, metabolic changes (thyroid disease or
diabetes), intake of alcohol or drugs, arrhythmia, valvular
heart disease, anemia, poor adherence to medication, diet
(increased salt intake), and others. 12

Uncompensated non-cardiovascular comorbidities

Complementary questioning with the assessment of other
comorbidities is essential to case management. Approximately
75% of patients have at least one associated comorbidity, with
diabetes, chronic obstructive pulmonary disease, hypothyroid-
ism, depression, and chronic kidney disease being the most
prevalent. Identification and therapeutic control are part of the
treatment of acute HF since they influence the therapeutic
response and patient prognosis.'

Hemodynamic and clinical profile

Two parameters must be identified for the establishment
of the clinical hemodynamic profile: congestion and perfu-
sion (Figure 4). Congestion is present in approximately 90%
of patients and low cardiac output in 10%, but the accuracy
of clinical examination in detecting these variables is low,

Table 2. Distinction between acute chronic HF and acute new-onset HF.

requiring complementation with laboratory and imaging ex-
ams for the real identification of the hemodynamic profile.™

The assessment of signs and symptoms of congestion
and perfusion allows one to classify a patient's hemodynamic
profile. Regarding congestion, the patient may be considered
“wet” if congested or “dry” if not congested. Regarding perfu-
sion, the patient can be considered “cold” if poorly perfused
or “warm” if well perfused.™

With the evaluation of the parameters of congestion and
perfusion, four hemodynamic phenotypes can be revealed:
profile A, when the patient is considered “warm” and “dry”;
profile B, a more common presentation when the patient is
“warm” and “wet”; profile C, corresponding to about 20% of
cases when the patient is “cold” and “wet”; and finally profile
L, when the patient is “cold” and “dry” (Figure 5).1

COMPLEMENTARY EXAMS

In emergency care, some exams are essential for the
diagnosis of acute HF and should be performed as early as
possible so that appropriate treatment is implemented quickly.

Laboratory exams

Laboratory and imaging exams should be requested
at admission to complement the clinical assessment in the
diagnosis of acute heart failure (AHF), define the causal fac-
tors and differential diagnosis, and assist in the establish-
ment of the risk profile on admission. Among the laboratory
tests, natriuretic peptides (NP) are of high diagnostic value
and should be used whenever possible in the emergency
room, as the presence of high levels of B-type natriuretic
peptide (BNP) > 500 pg/mL and NT-proBNP > 900 pg/mL

Acute chronic HF Acute new-onset HF
Pathophysoloay |0 S enon | aysncrion
Congestion Global Pulmonary
Symptom Fatigue/dyspnea Dyspnea
Start of symptoms | Progressive (days) Fast (hours)
Blood pressure Reduced High or normal
Ejection fraction Reduced Normal or
reduced
Peripheral edema | Frequent Infrequent
Increased weight | Yes No

Table 3. Classification of HF according to ejection fraction.

Ejection fraction

Classification

Menor 40%

Reduced ejection fraction HF

40-49%

Intermediary ejection fraction HF

Maior ou igual 50%

Preserved ejection fraction heart rate

Congestion

—

No Yes

No A B

"Warm" and 'Dry" | "Warm"and "Wet"
Low perfusion

Yes L C

"Cold" and "Dry" "Cold" and "Wet"

Figure 5. Hemodynamic profile.

—

Congestion —

Rales

Progressive dyspnea on exertion
Paroxysmal nocturnal dyspnea
Orthopnea

Tachypnea (respiratory rate > 22 bpm)
Respiratory effort

Acute pulmonary edema
Jugular venous distention at 45°
Hepatojugular reflux

S3 gallop

Lower limb edema

Ascites

Cardiomegaly on chest X-ray
| Venocapillary hypertension or pleural effusion on X-ray

SBP < 90 mmHg

SBP < 110 mmHg in previously hypertensive patients
Fatigue

Cold extremities with reduced perfusion

Cold sweat

Disorientation

Elevated lactate level

Perfusion

Figure 4. Signs and symptoms of congestion and low perfusion. SBP, systolic blood pressure.
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strongly indicates a diagnosis of AHF.'""® NP levels present
high sensitivity; the presence of serum BNP < 100 pg/mL
and NT-proBNP < 300 pg/mL almost always excludes the
diagnosis of AHF,'*?? while intermediate serum levels of BNP
require correlation to confirm the diagnosis.

One should pay attention to patients treated with sacubitril-
valsartan since the inhibition of neprilysin by sacubitril pro-
motes an elevation in serum BNP levels but not NT-proBNP,
interfering with the diagnostic accuracy of BNP levels.?

Other important laboratory exams include troponin levels
(suggestive of ACS, myocarditis, or Takotsubo syndrome), renal
function, hemogram, electrolytes, thyroid function, liver enzymes,
glycemia, venous blood gases, and venous lactate levels.?*

Electrocardiography

Among the imaging exams, findings of 12-lead ECG help
one narrow down the etiology of HF and the cause of decom-
pensation, such as ACS, tachyarrhythmia, or bradyarrhythmia,
which demand immediate therapeutic intervention.?®

Chest X-rays should be performed since it allows the
evaluation of the cardiac area and pulmonary congestion
and helps in the differential diagnosis of thoracic and pul-
monary causes of dyspnea.?

Echocardiography should be performed in all patients
within the first 48 hours after admission, especially in those
patients with cardiogenic shock and/or new-onset acute
HF since it allows for definitions of etiological factors and
degrees of ventricular dysfunction, assessments of pul-
monary and systemic congestion, and the identification
of mechanical factors to enable early targeting of therapy
on admission.

Chest ultrasonography is complementary to the bedside
clinical assessment and can be performed by a non-specia-
list with high accuracy for the detection of pulmonary and
systemic congestion due to its portability, which allows for
repeated evaluations and provides clinical and hemodynamic
monitoring in response to therapy.?”-*

Coronary angiography should be implemented upon
admission to evaluate a suspected diagnosis of ACS or
Takotsubo syndrome.®'*?

Cardiac magnetic resonance imaging has significant accu-
racy for functional and morphological evaluations in patients with
suspected acute myocarditis or Takotsubo syndrome; however,
this method is used when the patient is clinically stable.>"1°

RISK STRATIFICATION

The patient should immediately be stratified based on the
risk on admission to determine the need of hospitalization
according to the patient’s severity. According to the hemo-
dynamic clinical profile, the most appropriate therapy should
be implemented, and the patient should be directed to the
appropriate inpatient unit.

The estimate of the patient’s admission risk profile of
in-hospital mortality should be established based on the
clinical risk profile, which evaluates the clinical presentation
of acute HF (Figure 6) and the risk score.'%% The most
validated scoring system is the ADHERE risk scale, which
uses the variables systolic blood pressure, urea, and serum
creatinine levels. (Table 4)%

The great majority of patients (approximately 77%) with
AHF present with a low or low-intermediate risk with the ab-
sence of decompensated cardiovascular comorbidities. These
patients can be treated in hospital observation units, with the
possibility of 50% of these patients being discharged after
checkup without the need for admission and up to 80% being
discharged within 72 hours.

The observation unit may be structured in any physical
hospital unit and conveys clinical benefits that involve reducing
the hospitalization time with clinical safety demonstrated by
the low rate of in-hospital complications and hospital readmis-
sion in 30 days, with a favorable cost-effectiveness profile.*”3

HOSPITALIZATION

Upon the admission of patients with the clinical suspicion
of acute HF, itis important to identify whether the patient is in
immediate risk of in-hospital mortality. Causal factors should be
assessed, including respiratory failure, acute coronary syndrome,
acute pulmonary edema, cardiogenic shock, arrhythmias, and

Table 4. ADHERE risk scale of in-hospital mortality.
SBP Mortality

Risk profile BUN (mg/dL) (mmHg) (%)
Low <43 > 115 2.14
Intermediate 1 <43 <115 549
Intermediate 2 >43 > 115 6.4
Intermediate 3 >43(Cr<27) | <115 12.28
High >43(Cr>27) | <115 219

BUN, blood urea nitrogen; SBP, systolic blood pressure; Cr, creatinine.

[Absence of immediate life risk factors
Absence of decompensated comorbidities
New-onset HF for hypertensive crisis
Acute chronic HF

Warm-congestion profile

SBP > 110 mmHg

Low risk —HR < 130 bpm

RR < 32 bpm

SatO2 > 90% without oxygen

SatO2 > 90% after NIV of up to 90 minutes
Creatinine < 2.0 mg/dL
Urea < 92 mg/dL

SatO2 > 90% with oxygen without breathing effort

Presence of immediate life-threatening risk factors
Presence of decompensated comorbidities
New-onset acute HF

Cold-congestion profile

SBP < 90 mmHg

RR > 32 bpm with respiratory effort

SatO2 < 90% with oxygen

SatO2 < 90% with oxygen after 90 minutes non-
invasive ventilation

Need for inotropic support or continuous
intravenous vasodilator

Organ dysfunction affecting = 2 organs
Elevated troponin |

Lactate level = 2 mmol/dL

Infection or acute inflammation

Agitation or decreased level of consciousness

High risk —

Figure 6. Indicators of clinical risk profile on admission for acute heart failure (HF). SBR, systolic blood pressure; HR, heart rate; RR, respiratory rate;

SatO2, oxygen saturation; NIV, non-invasive ventilation.
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stroke. These patients should be examined and treated as soon as
possible, ideally within the first 30 minutes of admission. An early
specific therapeutic intervention is the most important factor
in the in-hospital prognosis evolution of these patients.>74
There are four main steps in the patient’'s admission
that should be followed to achieve clinical benefits: (1) early
diagnosis and early and intense treatment to reduce the
congestion associated with acute HF, as the main therapeutic
target in acute HF is the reduction of congestion present
in about 85% of patients,*“°5 (2) clinical monitoring of HR,
RR, BP ECG, and SatO2, control of diuresis, and labora-
torial exams in a systematic and frequent way so that all
changes are detected and corrected early to achieve clinical
and hemodynamic improvement; (3) therapeutic orientation
and pre-discharge life habits; and (4) clinical and laboratory
reassessment within 7 days after hospital discharge.*'*3

The risk profile of these patients should be reassessed
frequently, as they can evolve with worsening of risk, in-
dicating the need for change in the therapeutic strategy.

According to the Brazilian Guidelines published in 2018,
Figure 7 shows the initial approach to patients with acute HF,
while Figure 8 shows the therapeutic approach in accordance
with the clinical classification of patients with acute HF.

For some aspects that exceed the scope of the current
review, such as indications for hospitalization and invasive
monitoring, cardiogenic shock, and circulatory assistance
using devices, the 2018 Guideline** can also be used.
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Diagnostic
Flowchart

Patient with suspected acute HF

Risk stratification in the ER

_30.min_

l

Patients with high risk of life-threatening
status:
* Respiratory failure
* Acute myocardial infarction
« Cardiogenic shock
* Acute pulmonary edema
* Tachyarrhythmias or bradyarrhythmias
* Acute mechanical cause
* Hypertensive emergency

Ve ¥

Good response to
treatment on admission
without decompensated

comorbidity comorbidities

£ * Pulmonary embolism

€ * Stroke/confusion/disorientation
& v v v » Decompensated comorbidity
& Low risk Intermediate risk High risk

©

Inadequate response to
treatment on admission
or decompensated

v v

emergency room

Treatment on admission to the

AMI: Acute Myocardial Infarction.

Figure 7. Flowchart of approach to admission for acute heart failure (HF) in the emergency room (ER).

Systemic blood pressure

New-onset acute HF
Pulmonary congestion with peripheral hypovolemia

Causal factor + trigger

' .

> 110 mmHg 85-110 mmHg <85 mmHg
Warm- Warm- Warm- Cold- Cold- Cold-d
dry congestion  congestion congestion congestion v

Vasodilator
Furosemide +/?

Vasodilator
Furosemide +/?

ACEI/ARB/BB

Assess volemia Assess volemia
Vasodilator Vasodilator
Inotropic Inotropic
Suspend diuretic jl BB+ACEI+ARB+ §BB+ACEI+ARB+] Furosemide ?/+ Furosemide ?/+
Reduction BB

Suspend ACEI/ARB | Suspend ACEI/ARB
SBR systolic blood pressure; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BB, beta-blockers

l

Volume
replacement
Suspend ACEI/
ARB

Reduction BB Suspend BB

Figure 8. Therapeutic flowchart of heart failure (HF) syndrome.
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