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Definicion

e Insuficiencia cardiaca es el la incapacidad del corazéon de aportar
oxigeno a los tejidos para cubrir los requerimientos metabdlicos.

e A pesar de tener adecuadas presiones de llenado.

e O séblo es capaz de hacerlo aumentando anormalmente su presién de
llenado

ESC guidelines for the diagnosis and treatment of acute and chronic heart failure 2008: the Task Force for the diagnosis and treatment of acute
and chronic heart failure 2008 of the European Society of Cardiology

e Sindrome que cursa con sintomas y signos de hipertension venosa
pulmonar y/o sistémica o de bajo gasto cardiaco derivados tanto del
fracaso del corazéon como bomba (uno o ambos ventriculos) como de
los mecanismos compensadores que se ponen en marcha para hacer
frente a ese fracaso.




Definicion

e IC aguda: rapida instauracion o cambio en los sintomas y signos que
requiere atencion médica inmediata y habitualmente hospitalizacion.

ESC guidelines for the diagnosis and treatment of acute and chronic heart failure 2012

e Inicio rapido o gradual de signos o sintomas de insuficiencia cardiaca
que dan lugar a una hospitalizacion o visitas urgentes y no planeadas

e Temporal: inicio relativamente rapido.
e Signosy sintomas: predominio de congestidn
e Gravedad: precisan intervencion urgente

Gheorghiade M, Zannad F, Sopko G, et al: Acute heart failure syndromes: current state and framework for future research. Circulation 112: 3958-
3968, 2005.




Clasificacion

TABLE 24-1

Classification and Common Clinical Characteristics of Patients with Acute Heart Failure

Clinical Classification Symptom Onset  Signs and Symptoms Hemodynamics Other Diagnostics
I Acute decompensated Usually gradual Peripheral edema (often SBP: Low normal/high CXR: Normal or mild
congestive heart failure significant), dyspnea, Cl: Low normal/high interstitial edema, possible
usually well-perfused PCWP; Mildly increased pleural effusion
extremities
Il Acute heart failure with Often very Dyspnea, altered mental SBP: High (>180/100 mm Hg) CXR: Normal or
hypertension/hypertensive rapid status, possible oliguria/  Ck Usually normal interstitial edema
crisis anuria PCWP: >18 mm Hg
I Acute heart failure with Rapid or Severe dyspnea, tachypnea,  SBP: Low normal Sa0,: <90%
pulmonary edema gradual tachycardia CXR: Alveolar edema
IVa Cardiogenic shock/low Usually gradual Evidence of hypoperfusion;  SBP: Low normal
output syndrome oliguria Cl: Low, <2.2 liters/min/m’
PCWP: >16 mm Hg
IVb Severe cardiogenic shock  Often rapid Marked hypoperfusion; SBP: <90 mm Hg Usually in presence of severe
oliguria/anuria Cl: Very low, <1.8 liters/min/m’ LV systolic dysfunction
PCWP: >18 mm Hg
V High output failure Rapid or Well-perfused extremities; SBP: Variable
gradual often tachycardic Cl: Increased
PCWP: Normal or increased
VI Right-sided acute heart Rapid or Edema, markedly elevated SBP: Low CXR: often clear lung fields
failure gradual neck veins, often poor Cl: Low with evidence of pulmonary
perfusion, but clear lungs  PCWP: Low hypertension; BNP may be

elevated in pulmonary
embolus

BNP = B-type natriuretic peptide; Cl = cardiac index; CXR = chest x-ray; PCWP = pulmonary capillary wedge pressure; SBP = systolic blood pressure
Based on Nieminen MS, Bohm M, Cawie MR, et al: Executive summary of the guidelines on the diagnesis and treatment of acute heart failure: The Task Force on Acute

Current state and framework for future research. Circulation 112:3958-3968, 2005,

Heart Failure of the European Society of Cardiology. Eur Heart | 26:384-416, 2005, and Gheorghiade M, Zannad F, Sopko G, et al: Acute hearr failure syndromes: @

TABLE 24-1 Classification and Common Clinical Characteristics of Patients with Acute Heart Failure.
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Clasificacion

e En funcion de la presencia o ausencia de hipoperfusiéon y

congestion en reposo.
e Secoy caliente
e Humedo y frio

11% vs 40% mortalidad a los 6m

Nohria A, Tsang SW, Fang JC, et al: Clinical assesssment identiies hemodynamic profiles that predic outcomes in patiens admitted with heart

* Fraccion de eyeccion de ventriculo
izquierdo

e Disminuida (HF and a reduce EF HF-
REF): FE <35%

* Preservada (HF with preserved EF HF-
PEF): FE >50% : Disfuncion diastdlica

e 35-50%: area gris: probablemente
disfuncion sistodlica leve

ESC guidelines for the diagnosis and treatment of acute and chronic heart failure 2012

failure. J Am Coll Cardiol 41: 1797-1804, 2003.

Table | Diagnosis of heart failure

The diagnosis of HF-REF requires three conditions to be satisfied:

|. Symptoms typical of HF

2. Signs typical of HF

3. Reduced LVEF

The diagnosis of HF-PEF requires four conditions to be satisfied:

|. Symptoms typical of HF

2. Signs typical of HF

3. Normal or only mildly reduced LVEF and LV not dilated

4. Relevant structural heart disease (LV hypertrophy/LA
enlargement) and/or diastolic dysfunction (see Section 4.1.2)

HF = heart failure; HF-PEF = heart failure with ‘preserved’ ejection fraction;
HF-REF = heart failure and a reduced ejection fraction; LA = left atrial; LV = left
ventricular; LVEF = left ventricular ejection fraction.

“Signs may not be present in the early stages of HF (especially in HF-PEF) and in
patients treated with diuretics (see Section 3.6).
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Clasificacion

e En funcion de la severidad de los sintomas (NYHA)

No limitation of physical activity. Ordinary physical
Class | activity does not cause undue breathlessness, fatigue,
or palpitations.

Slight limitation of physical activity. Comfortable at
Class 1l rest, but ordinary physical activity results in undue
breathlessness, fatigue, or palpitations.

Marked limitation of physical activity. Comfortable at
Class 1l rest, but less than ordinary physical activity results in
undue breathlessness, fatigue, or palpitations.

Unable to carry on any physical activity without
Class IV discomfort. Symptoms at rest can be present. If any
physical activity is undertaken, discomfort is increased.




Epidemiologia

IC: 1-2% de adultos en paises desarrollados (10% en >702).
Mosterd A, Hoes AW. Clinical epidemiology of heart failure. Heart 2007;93:1137-1146.

ICA: 10 millones de europeos
1-2% gasto sanitario (hospital 70%)
Sigue aumentando por mejoria del tratamiento para enfermedades CV.

La fibrilacién auricular es mas comun en Europa (42% vs 31)




/
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TABLE 24-3 Characteristics on Admission by Clinical Classification of EHFS |l Patients

Decompensated Pulmonary Cardiogenic Hypertensive

Characteristics Total HF Edema Shock HF Right HF
No. of patients (% of total) 3580 2340 (65.4) 581 (16.2) 139 (3.9) 407 (11.4) 113 (3.2)
Age (years), mean (SD) 69.9 (12.5) 69.7 (12.8) 71.2(11.5) 67.3 (12.7) 69.8 (11.2) 69.6 (13.4)
Age, IQR 62.6-78.7 62.3-78.7 64.6-79.7 59.5-77.2 61.9-78.4 63.0-79.5
Male (%) 61.3 62.1 594 67.6 60.4 50.4
Body mass index (kg/m") 26.8 26.5 26.9 26.4 28.0 26.6
New-onset AHF (%) 371 29.7 59.6 64.7 37.3 39.8
Hospitalization for HF within last 44.5 48 37 29.3 451 46.4

12 months (%)
Underlying diseases (%)

CHD 53.6 54.0 54.9 52.5 53.8 381

Hypertension 62.5 56.0 701 540 94.6 52.2

Diabetes mellitus 32.8 309 39.4 343 34.5 29.2

Atnal fibrillation/ flutter 38.7 41.3 281 246 37.7 584

Previous stroke or TIA 13.3 12.4 15.7 11.8 16.0 13.3

Valvular disease 344 37.5 26.2 18.0 n.7 43.8

Renal falure 16.8 16.6 15.8 18.1 18.7 17.7

Anemia 14.7 15.0 15.7 14.4 113 16.8

Chronic obstructive pulmonary disease 19.3 19.2 19.3 18.1 18.0 274

Pacemaker implanted 9.1 10.6 5.9 10.8 4.9 88

Dilated cardiomyopathy 19.3 21.8 1.4 10.2 20.2 159

Precipitating factors (on admission)

ACS (%) 30.2 24.7 49.4 719 244 14.2
STEMI 1na 8.4 17.0 554 4,7 6.2
Non-STEMI 10.0 7.7 224 12.9 54 53
Unstable angina 91 8.6 10.0 3.6 14.3 2.7

Arrhythmia (%) 324 329 29.3 29.7 34.5 33.9
Atrial 29.4 301 25.7 18.8 34.0 33.0
Ventricular 41 3.7 5.2 13.0 2.0 2.7

Valvular cause (%) 26.8 30.2 241 17.4 12.6 32,7

Infection (%) 17.6 18.5 171 1.8 15.6 171

Noncomphance with therapy (%) 22.2 24.6 16.9 79 219 181

Renal failure defined as any of the followsng: patient’s serum creatinine recurrently >0.177 mmol/liter (>2.0 mg/dL) at present or in the past or patient on dialysis or with

renal transplant; anemia as reported

ACS = acute coronary syndrome; AHF = acute heart failure; CHD = coromary heart disease; COPD = chronic obstructive pulmonary disease; HF = heart failure; EHFS Il =

EuroHeart Failure Survey Il IQR = interguarnle range; SD

standard deviation; STEMI, ST-elevation myocardia! infarction;, TIA

transient schemic attack

Data from Nieminen MS, Brutsaert D, Dickstein K, et al: EuroMeart Failure Survey 1 {EHFES 11} A survey on hospitalized acute heart failure patients: Description of

population. Eur Heart § 27:2725-2736, 2006
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Fisiopatologia
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Fisiopatologia

e Edema agudo de pulmodn

e Acumulo de liquido en el espacio intersticial y/o alveolar debido a altas
presiones en cavidades cardiacas.

e Condiciones predisponentes
Disfuncidn sistélica de VI (enfermedad coronaria, HTA, valvulopatias, MCD...)
Disfuncién diastdlica de VI (HVI, MCH, M. Restrictiva)
Obstruccion al tracto de salida de VI (Eao severa, MCH, HTA)
Estenosis mitral
Hipertensidn renovascular ( Sd. Pickering)

e Factores precipitantes
Crisis hipertensiva
IAM
|Ao e IM agudas
Sobrecarga de fluidos




Factores precipitantes

Potentially Preventable Precipitants

Poor dietary comphance

Preventive Measures/Comments

Education on salt content; nutritonmist consult

Poor medical compliance

Education on indications, side effects, dosing of medications; pharmacist
consult

Inappropriate discontinuation/reduction of HF therapy by physician

Careful assessment of volume status

Use of medications known to worsen HF, such as:
Nonsteroidal antunflammatory drugs
Calcium antagonists (i.e, verapamil, diltiazem)
Thiazolidinediones
Antiarrhythmic agents (all class | agents, soralol)
Beta-blockers
Anti-TNF anubodies

Physician and patient education
In patients with HF, may increase risk of hospitalization 10-fold.

Cause increases in peripheral edema

Unusual cause now that more physicians have experience

Inadequately treated hypertension

Anemia

Probably underappreciated as a contributing cause

Excessive alcohol consumption

Not Readily Preventable Precipitants

Acute myocardial ischemia/infarction

Arrhythmias (tachycardia or bradycardia), infection

Especially atrial fibrillation with rapid ventricular response

Acute valvular insufficiency

Endocrine abnormalities

Improve control of diabetes mellitus, hyperthyroidism/thyrotoxicosis, erc.)
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Factores precipitantes

Events usually leading to rapid detericration Events usually leading to less rapid deterioration

* Rapid arrhythmia or severe bradycardia/conduction disturbance * Infection (including infective endocarditis)

« Acute coronary s}rndr{}me + Exacerbation of COPD/asthma

* Mechanical complication of acute coronary syndrome (e.g. rupture of e

interventricular septum, mitral valve chordal rupture, right ventricular » Kidney dysfunction

infarction) * Non-adherence to diet/drug therapy

* Acute pulmenary embolism . o . .
P 24 * latrogenic causes (e.g. prescription of an NSAID or corticosteroid;

* Hypertensive crisis drug interactions)

+ Cardiac tamponade * Arrhythmias, bradycardia, and conduction disturbances not leading to

sudden, severe change in heart rate

+ Aortic dissection

* Uncontrolled hypertension

*5 d peri ' ]
urgery and perioperative problems e e e

* Peripartum cardiomyopathy

* Alcohol and drug abuse

Sobrecarga hidrica iatrogénica.
Takotsubo.

Agentes cardiotoxicos: alcohol, cocaina.
Marcapasos en VD: disincronia.




Clinica

IZQUIERDA DERECHA

SINTOMAS DEBIDOS A BAJO GASTO (ANTEROGRADOS)

Signos de hipoperfusion tisular peri-
férica (supone una disminucién del
aporte de oxigeno y nutrientes a los
tejidos): oliguria, astenia, debilidad,
confusidn, insomnio, pérdida

de memoria, etc, llegando incluso
al shock cardiogénico vy fracaso
multiorganico

Son poco frecuentes los sintomas
de hipoperfusién pulmonar.
Hipotensidn arterial

SINTOMAS DEBIDOS A LA CONGESTION DE LOS TEJIDOS (RETROGRADOS]

Congestidn pulmonar: disnea, disnea
paroxistica nocturna, ortopnea,
edema agudo de pulmén

Acimulo de sangre en las venas
sistémicas: edemas periféricos que
dejan févea a la presidn,
hepatomeqgalia dolorosa, astitis,
derrame pleural, enteropatia

con pérdida de proteinas, oliguria

EXPLORAC

ION FISICA

Crepitantas inspiratorios, sibilancias
{asma cardiaco), esputo rosado, ritmo
de galope 3R, 4R, pulso alternante,
disminucién de la presion arterial
diferencial, PCP elevada (valores

Ingurgitacién yugular, reflujo
hepatoyugular, hepatomegalia,
FPVC elevada (valores normales
hasta 8-10 mmHg)

normales hasta 12-14 mmHg)




Clinica

e ADHERE (Acut ™’
e 89% disnea,
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| Weight gain
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A Dyspnea at rest
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FIGURE 24-4 Number of days from onset of worsening of selected
symptoms of heart failure to admission to hospital in 83 patients

0’Connor CM, Stough WG, Ga/@dmitted with heart failure. Most symptoms were present 1 week prior to hospitalizaed for decompensated heart
“registry. J Card Fail 11: 200-205, 2005.

admission, suggesting that earlier outpatient intervention might reduce

hospitalizations.

(Data from Schiff GD, Fung S, Speroff T, McNutt RA: Decompensated

heart failure: Symptoms, patterns of onset, and contributing factors.

Am J Med 114:625-630, 2003.)




Clinica

IC hipertensiva: signos y sintomas de IC acompafnados de presion
sanguinea elevada y, generalmente, la funcidn sistdlica ventricular
izquierda relativamente conservada. Hay evidencia de un aumento del
tono simpatico con taquicardia y vasoconstriccion.

Shock cardiogénico: evidencia de hipoperfusion tisular inducida por IC
tras la adecuada correccion de la precarga y de arritmias importantes.TAS
<90 mmHg o una caida de la presidn arterial media > 30 mmHg y diuresis
escasa (< 0,5 ml/kg/h) o nula.

IC derecha aislada: bajo gasto cardiaco en ausencia de congestion
pulmonar con un aumento de la presidon venosa yugular y bajas presiones
de llenado ventricular izquierdo.




Clinica

e EAP: el paciente presenta trabajo
respiratorio grave, taquipneay

ortopnea con estertores pulmonares.

La SatO2 suele ser < 90% respirando
aire ambiental antes del tratamiento
con oxigeno.

* |Incrementos en la presidn diastodlica
de VI, normalmente asociado a
aumento de presiones de llenado:
acumulacion de liquido en espacios
alveolar e intersticial

e Estenosis arterial bilateral: T
riesgo: Pickering syndrome

IC DERECHA ICIZQUIERDA

T Bradipsiquia

P
Aumento PVC Confusién

Derrame pleural Congestion

pulmenar
PCP elevada

Hepatomegalia
dolorosa

Enteropatia
pierde-proteina

Ascitis




Exploracion fisica

Inspeccion

Presion venosa yugular: Refleja la presion
en la auricula derecha.

Auscultacion:
e S3en 11-34% de ingresados

e Especifico de disfuncion sistdlica de VI y se
correlaciona con BNP

Marcus GM, Gerber IL, McKeown BH, et al: Association between
phonocardiographic third and fourth heart sounds and objetive measures of
left ventricular function. JAMA. 293:2238-2244, 2005

Presion arterial
e 50% PAS >140mmHg
e PAD: el aumento indica estimulo simpatico.

ondaa

descenso y

Diastole | Sistole | Diastole

descenso x

Angulo de Louis

Auricula derecha




Diagnodstico

Abnormalicy

Causes

Clinical implications

Sinus tachyeardia

Decompensated HF, anazmia, fever, hyperthyroidism

Clinical assessmant

Laboratory investigation

Sinus bradycardia

Bata-bleckade, digeein, ivabradine, veraparnil, diltiazern
Antiarriythmics
Hypothyroidism

Sick sinus syndrome

Review drug therapy
Laboratory investigation

Arrial tachycardiaflutear/
fibrillation

Hyperthyroidism, infection, mitral valve dissase

Decompensated HF, infarction

Slow AW conduction, ant coagulation, pharmacalogical
cardicvarsion, electrical cardiovarsion, cathetar ablation

Wentricular arrhythmias

lschaernia, infarcton, cardiormyopathy, myocarditis
hypokalaamia, hypomagnesasmia

Digitalis overdose

Laboratory investigation

Exercise test, perfusion/viability studies, coranary angjography,
electrophysiclogy testing, ICD

0T

Myocardial ischaemiafinfaretan

Coronary artery disease

Echocardiography, troponins, perfusion/viability studies, coronary
angiography, revascularization

Q) waves Infarction, hypertrophic cardiomyopathy Echocardiography, perfusionfviability studies, corcnary angiegraphy
LEBE, pre-excitation

LV hypertrophy Hypertension, acrtic valve dissase, hypertrophic Echocardiography/CMR
cardiormyopathy

AY block: Infarction, drug toxicity, myocarditis, sarcoidosis, genetic Review drug therapy, evaluate for systemic disease; famnily history!
cardiormyopathy (laminopathy, desminopathy), Lyme disease | genetic testing indicated. Pacemaker or ICD ray be indicatad.

Low QRS voltage Obesity, emphyserna, pericardial effusion, amyloidesis Echocardiography/CHMR, chest X-ray; for amyloidesis consider

further imaging (CMR, 99mTe-DPD scan) and endomyocardial
biopsy

QRS duration = 120 ms and
LBBE morphology

Electrical and mechanical dyssynehromy

Echocardiography
CRTF, CRT.D




Diagnodstico

e Pruebas de laboratorio

e Electrolitos séricos
Na<135mEq/L 25-30%; Na++ <130 en 5%

K+ suele ser normal. Hipopotasemia 3%, hiperpotasemia 8%

ADHERE Scientific Advisory Committe: Acute Decompesated Heart Failure National Registry July 2006

e Funcion renal
Nitrogeno ureico en sangre (BUN) se correlaciona directamente con la gravedad de la ICA.
e Proporcional a la vasoconstriccion

*  Aumento moderado (30mg/dL)

ADHERE Scientific Advisory Committe: Acute Decompesated Heart Failure National Registry July 2006

e Aumento acentuado (81mg/dL)

Tavazzi L, Maggioni AP, Lucci D, et al: Nation wide survey on acute heart failre in cardiology war services in Italy. Eur Heart J 27:
1207-1215, 2006.

M Creatinina porJ FG
* Creatinina media 1.7mg/dL.
e 20% creatinina >2
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Diagnodstico

Table 6 Common laboratory test abnormalities in heart failure

Abnormality
Alburmin low (<30 giL)

Causes

Poor nutrition, renal loss

Clinical implications

Diagnostic work-up

Transaminase increase

Liver dysfunction
Liver congestion

Drug toxicity

Diagnostic work-up
Liver congestion

Review drug therapy

Elevated troponins

Myocyte necrosis

Prolonged ischaemia, severe HF, myocarditis,
sepsis, renal failure

Evaluate pattern of increase (mild increases common in severe HF)
Perfusion/viability studies

Coronary angiography

Evaluation for revascularization

Elevated creatine kinase

Inherited and acquired myopathies (including
miyositis)

Consider genetic cardiomyopathy (laminopathy, desminopathy,
dystrophinopathy), muscular dystrophies

Statin use

Abnormal thyroid tests

Hyper-fhypothyroidism
Amiodarcne

Trear thyroid abnormalicy
Reconsider amiodarone use

Urine analysis

Proteinuria, glycosuria, bacteria

Diagnostic work-up
Rule out infection, diabetas

International normalized ratio >3.5

Anticoagulant overdose
Liver congestion/disease

Drug interactions

Review anticoagulant dose
Assess liver function

Review drug therapy

CRP =10 mg/L, neutrophilic leukacytosis

Infection, inflammation

Diagnostic work-up

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; AYP = arginine vasopressin; BMP = B-type natriuretic peptide; BUN = blood urea nitrogen;

CRP = C-reactive protein; eGFR = estimated glomerular filtration rate; HF = heart failure; MRA = mineralocorticoid receptor antagonist; NSAID = non-steroidal

anti-inflammatory drug.

/
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Diagnodstico

e Pruebas de laboratorio

e Gasometria arterial
e Pulsioximetria

. 94’9
* 91,7

n = 461 n=107

85,3

1 2
Clase de Killip

100

. %1 s

M o23

89,2

82,7

n=314 n=168 n=61 n =40 =21

T T T T 1
0 1 2 3 4

Clase de Battler

Masipa J,, Gaya M, Pdez J, et al. Pulsioximetria en el diagndstico de insuficiencia cardiaca aguda. Rev Esp Cardiol. 2012;65:879-84.




Diagnodstico

* Pruebas de laboratorio
e PEPTIDOS NATRIURETICOS (BNP y nt-pro-BNP)

Hormonas contrarreguladoras de los efectos pleiotropicos.

Sintetizados en el miocardio ventricular en respuesta a incrementos de volumen o presion.

Se eliminan en rifidn

Breathing Not Properly Multinational Study

* BNP capaz de distinguir la disnea causada por IC

* Precisidon de 81.2% vs 74% juicio clinico (corte 100pg)

McCullough PA, Nowak RM, McCord J, et al: B-type natriuretic peptide and
clinical judgment in emergency diagnosis of heart failure: Analysis from breathing

Not Properly (BNP) Multinational Study. Circulation 106: 416-422, 2002.

BASEL study: nt-pro-BNP vs estudio clinico
* Menos probabilidades de ser ingresados o necesitar UCI.
» Estancias hospitalarias mas cortas

* No diferencias en reingreso o mortalidad

B-TYPE NATRIURETIC PEPTIDE

(pg/mi)

1400
1200
1000 +
800
600
400 -

200

1

I
No
congestive
heart
failure
(N =770)

T
Dyspnea
due to
noncardiac
causes in
patients with
a history
of left
ventricular
dysfunction
(N=72)

T
Dyspnea
due to
congestive
heart failure
(N = 744)

Mueller C, Scholer A, Laule-Kilian K, et al: Use of B-type natriuretic peptide in the evaluation and managemente of acute dyspnea. N Eng J Med 350:
647-654, 2004.

/




Diagnodstico

e Pruebas de laboratorio

e PEPTIDOS NATRIURETICOS (BNP y nt-pro-BNP)
IC aguda: NTproBNP 300 pg/mL(no aguda 125) y BNP 100.
DESCARTA EL DIAGNOSTICO EN SITUACIONES DE BAJA PROBABILIDAD

Puede verse influido por distintos factores.

Increased BNP concentrations may be found in:
Age (older)
Sex (female)
Ethnicity (black)
Renal dysfunction
Myocardial infarction/acute coronary syndromes
Right-sided heart failure (cor pulmonale, acute pulmonary embolus)
High output failure (cirrhosis, septic shock)

Decreased BNP concentrations may be found in:
Obesity
Early acute heart failure (less than 1 hr)
Acute mitral regurgitation
Mitral stenosis (in the absence of right ventricular failure)
Stable NYHA Class | patients wath decreased LV ejection fraction

Medified from Maisel AS: The diagnosis of acute congestive heart failure: Role of
BNP measurements. Heart Fail Rev 8:327-334, 2003.




Diagnodstico

* Pruebas de imagen
e Radiografia de torax

Anomalia

Causas

Cardiomegalia

Hipertrofia ventricular
Hallazgos pulmonares normales
CGongestion pulmonar venosa

Edema intersticial
Derrame pleural

Lineas B de Kerley
Hiperclaridad en campos pulmonares
Infeccion pulmonar

Infiltracion pulmonar

Dilatacion de VI, VD, auriculas

Derrame pericardico

Hipertension, estenosis aortica,
miocardiopatia hipertrofica

Congestion pulmonar poco probable

Presion de llenado VI elevada
Presion de llenado VI elevada
Presiones de llenado elevadas
En caso de ser bilateral, la IC es probable

Infeccion pulmonar, cirugia o derrame maligno

Presiones linfaticas elevadas

Enfisema o embolismo pulmonar

La neumonia puede ser secundaria a la
congestion pulmonar

Enfermedad sistémica




Diagnodstico

* Pruebas de imagen
e Ecocardiografia

Insuficiencia cardiaca con disfuncion ventricular sistdlica

¢ FEVIno es un indice de contractilidad puesto que depende de: volumen, precarga y postcarga,
frecuencia cardiaca, funcion valvular...

* La FE debe medirse por el método de discos. No se recomienda calculo visual
* Dopler tisular

e Strain and strain rate

Paulus WJ, Tschope C, Sanderson JE, et al. How to diagnose diastolic heart failure: a consensus statement on the diagnosis of heart failure with

normal left ventricular ejectionnfraction by the Heart Failure and Echocardiography Associations of the European Society of Cardiology. Eur
Heart J 2007;28:2539-2550.

Lang RM, Bierig M, Devereux RB, et al. Recommendations for chamber quantification. Eur J Echocardiogr 2006;7:79-108.




Diagnodstico

* Pruebas de imagen

e Ecocardiografia

Insuficiencia cardiaca con disfuncion ventricular diastdlica

Measurement Abnormality Clinical implications

e’ Decreased (<8 cm/s septal, <|0 em/s lateral, | Delayed LV relaxation
or <9 em/s average)

Ele’ ratio® High (>15) High LV filling pressure
Low (<8) Mormal LY filling pressure

Intermediate (8—15)

Grey zone (additional parameters necessary)

Mitral inflow E/A& ratic®

‘Restrictive’ (»2)

High LV filling pressure

WYaolurme overload

‘Impaired relaxation’ (<I)

Delayed LV relaxation

Mormal LY filling pressure

Mormal (1-2)

Inconclusive (may be ‘pseudoncrmal’)

Mitral inflow during Valsalva manoeuvre

Change of the ‘pseudonormal’ to the ‘impaired
relaxation’ pattern (with a decrease in E/A
ratio =0.5)

High LV filling pressure (unmasked through Valsalva)

(A pulm—A mitral) duration

=30 ms

High LV filling pressure




Diagnodstico

Measurement

| Abnormality

‘ Clinical implications

Parameters related to systolic function

LV ejection fraction

Reduced (<50%)

LV global systolic dysfunction

LV fractional shortening

Reduced (<25%)

LV radial systolic dysfunction

LV regional function

Hypokinesis, akinesis, dyskinesis

Myocardial infarctionfischaemia
Cardiomyopathy, myocarditis

LV end-diastolic size

Increased (diameter 260 mm,>32 mm/im?,
volume =97 mLim?)

Velume overload HF likely

LV end-systolic size

Increased (diameter >45 mm/>25 mm/m?,
volume >43 mLim?)

Volume overload HF likely

LV outflow tract velocity time integral

Reduced (<15 cm)

Reduced LV stroke volume

Parameters related to diastolic funct

ion

LV diastolic dysfunction parameters

Abnormalities of the mitral inflow pattern,
tissue velocities (') or the E/e'ratio

Indicate LV diastolic dysfunction degree and suggest level of filling
pressure

Left atrial volume index

Increased (volume >34 mLim?)

Increased LY filling pressure (past or present)
Mitral valve disease

LV mass index

Increased: >95 g/m® in women and
=115 g/m?* in men

Hypertension, aortic stenosis, hypertrophic cardiomyopathy

Parameters related to valvular function

Walvular structure and function

Valvular stenosis or regurgitation {especially
aortic stenosis and mitral regurgitation)

May be the cause of HF or a complicating factor or the result of
HF (secondary mitral regurgitation)

Assess dysfunction severity and haemodynamic consequences
Consider surgery

Other parameters

RY function (e.g. TAPSE)

Reduced (TAPSE <16 mm)

RV systolic dysfunction

Tricuspid regurgitation peak velocity

Increased (>3.4 mis)

Increased RV systolic pressure

Systolic pulmonary artery pressure

Increased (=50 mmHg)

Pulmonary hypertension likely

Inferior vena cava

Dilated, with no respiratory collapse

Increased right atrial pressure
RV dysfunction, volume overload
Pulmanary hypertension possible

Pericardium

Effusion, haemopericardium, calcification

Consider tamponade, malignancy, systemic diseases, acute or
chronic pericarditis, constrictive pericarditis




Echao CHIR Cath SPECT MDCT PET
Remodelling/dysfunction
(I EChw ++ ++4 ++ ++ ++ ++
ESY ++ +++ ++ ++ ++ ++
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Diagnodstico

e Coronariografia

e Pacientes con angina

e Evidencia de viabilidad en pruebas no invasivas

Si no hay datos: considerar el FFR

Tonino PA, De Bruyne B, Pijls NH, et al. Fractional flow reserve versus angiography for guiding percutaneous coronary intervention.

N EnglJ Med 2009;360:213-224.

e Pacientes con ICA en shock o EAP, sobre todo asociado a SCA.




Diagnodstico

e Otras pruebas

e Cateterismo derecho si sospecha de constriccion o restriccion.

e Biopsia endomiocardica

Infiltrativas y miocarditis

e Test genéticos




Suspected heart failure

/ \

Acute onset

v v

MNeon-acute onset

ECG ECG
Chest x-ray Possibly chest x-ray
- - o el -7 - o~ =
¥ 5 N A .
Echocardiography BMP/NT-pro BNP* EMP/NT-pro BMP Echocardiography
- S ra et
T &~ S
A
ECG normal ECG abnormal ECG abnormal ECG normal
and or or and
MNT-proBNP <300 pg/mL NT-proBNP 2300 pg/mL® MT-proBMP 2125 pgiml* MNT-proBNP <125 pg/mL
or or or or
BNP <100 pg/mL BNP 2100 pg/mL* BMP 235 pg/ml* BMNP <35 pg/mL

l

Heart failure unlikely*

;

Heart failure unlikeby®

If heart failure confirmed,
determine aetiologyd and
start appropriate treatment




Recommendations Class® | Level®

Investigations to consider in all patients

Transthoracic echocardiography is recommended to evaluate cardiac structure and function, including diastelic function (Section 4.1.2),
and to measure LYEF to make the diagnosis of HF, assist in planning and monitoring of treatment, and to obtain prognestic information.

A |2-ead ECG is recommended to determine heart rhythm, heart rate, QRS morphology, and QRS duration, and to detect other
relevant abnormalities (Table 5). This information also assists in planning treatment and is of prognostic importance. A completely normal
ECG makes systolic HF unlikely.

Measurement of blood chemistry (including sodium, potassium, calcium, urea/blood urea nitrogen, creatinine/estimated glomerular
filtration rate, liver enzymes and bilirubin, ferritn/TIBC) and thyroid function is recommended to

(i) Ewvaluate patient suitability for diuretic, renin—angiotensin—aldosterone antagonist, and anticoagulant therapy
(and monitor treatment)

(i) Detect reversible/treatable causes of HF (e.g hypocalcaemia, thyroid dysfunction) and co-morbidites
(e.g. iron deficiency)

(iif) Obtain prognostic information.

A complete blood count is recommended to:

(i) Detect anaemia, which may be an alternative cause of the patient’s symptoms and signs and may cause worsening of HF
(i) Obtain prognostic information.

Measurement of natriuretic peptide (BNP, NT-proBNP, or MR-proAMNP) should be considered te:

() Exclude alternative causes of dyspnoea (if the level is below the exclusion cut-point-see Figure |-HF is very
unlikely)

i) Obtain prognostic information.

A chest radiograph (X-ray) should be considered to detect/exclude certain types of lung disease, e.g. cancer (does not exclude asthma/
COPD). It may alse identify pulmonary congestion/cederna and is more useful in patients with suspected HF in the acute setting.
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Investigations to consider in selected patients

CMR imaging is recommended to evaluate cardiac structure and function, to measure LYEF and to characterize cardiac tissue, especially
in subjects with inadequate echocardiographic images or where the echocardiographic findings are inconclusive or incomplete (but
taking account of cautions/contraindications to CMR).

Coronary angiography is recommended in patients with angina pectoris, who are considered suitable for coronary revascularization, to
evaluate the coronary anatomy.

Myecardial perfusion/ischaemia imaging (echocardiography, CMR, SPECT, or PET) should be considered in patients thought to have CAD,

and who are considered suitable for coronary revascularization, to determine whether there is reversible myecardial ischaemia and
viable myocardium.

Left and right heart catheterization is recommended in patients being evaluated for heart transplantation or mechanical circulatory
support, to evaluate right and left heart function and pulmonary arterial resistance.

Exercise testing should be considered:
(i) To detect reversible myocardial ischagmia
(if) As part of the evaluation of patients for heart transplantation and mechanical eirculatory support
(i) To aid in the prescription of exercise training
(iv) To obtain prognostic information.




MONITORIZACION




Monitorizacion

e MONITORIZACION NO INVASIVA

e Constantes vitales: FC, ritmo, TA, SatO2
e Peso

e Diuresis

e Balance hidrico

e Sintomas de congestiony PVC

e Electrolitos

e BUN y creatinina

e Telemetria durante 24-48 h




Monitorizacion

e MONITORIZACION INVASIVA

o Catéter de arteria pulmonar (Swan-Ganz) (Il b B)




Monitorizacion

e MONITORIZACION INVASIVA

e Catéter de arteria pulmonar (Swan-Ganz)

e The Evaluation Study of Congestive Heart Failure and Pulmonary Artery
Catheterization Effectiveness: ESCAPE trial

No hubo diferencias en el objetivo combinado de mortalidad y
rehospitalizaciéon a los 6m.

Aumentaron los efectos adversos prematuros.

Binanay C, Califf RM, Hasselblad V et al. Evaluation study of congestive heart failure and pulmonary artery catheterization effectiveness: the ESCAPE
trial. JAMA. 2005;294(13):1625.




Monitorizacion

e MONITORIZACION INVASIVA
e Catéter de arteria pulmonar (Swan-Ganz)

e Se debe considerar en pacientes refractarios al tto médico, con
hipotension constante, no se conoce la presion de llenado de VI o van a
ser sometidos a cirugia cardiaca.

Si la hipotensidon es debida a presiones de llenado de VI bajas, deberian
reducirse los diuréticos y vasodilatadores.

Si la presidn de llenado de VI es alta considerar inotropos.

e Como parte de estudio pretransplante para conocer la presidn capilar
pulmonar.

e |nsuficiencia renal




Monitorizacion

e MONITORIZACION INVASIVA

* Presidn arterial invasiva (lla C)

e Solo debe considerarse en pacientes con IC y TAS baja a pesar de
tratamiento. —

Pressure bag

Arterial
line NAVAVAWAN

Pressure transducer &
automatic flushing system

N

Saline filled non-
compressible tubing




TRATAMIENTO




Objetivos

e Asistencia urgente

e |CC se basa en terapias que han demostrado reducir la mortalidad a
largo plazo.

e ICA:
Establecer el diagnadstico.
Identificar la causa y factores precipitantes.
Tratar las alteraciones que ponen en peligro la vida.
Iniciar los tratamientos que proporcionen un rapido alivio.

Immediate (ED/ICU/CCU)

* Treat symptoms

* Restore oxygenation

* Improve haemodynamics and organ perfusion

* Limit cardiac and renal damage

* Prevent thrombo-embolism

+ Minimize ICU length of stay




Objetivos

e Hospitalizacion

e Estabilizar al paciente y optimizar la estrategia del tratamiento.
e |niciar tratamiento farmacolodgico adecuado.

e Considerar la indicacion de dispositivos.

e Minimizar el tiempo de hospitalizacion.

Intermediate (in hospital)

* Stabilize patient and optimize treatment strategy

* Initiate and up-titrate disease-modifying pharmacological therapy

* Consider device therapy in appropriate patients

* |dentify aetiology and relevant co-morbidities




Objetivos

e Hospitalizacion

e Recomendaciones para hospitalizar

Descompensacion grave (hipotension, deterioro de la funcidn renal,
alteracién mental)

Disnea en reposo (taquipnea o Sat02<90%)

Arritmia que afecte hemodindmicamente (FARVR)

SCA
e Se debe considerar también si

Aumento de los sintomas congestivos, incluso sin disnea.
Alteracion electrolitica
Comorbilidades

Heart Failure Society of america, Lindenfld J, Albert NM, et al. HFSA 2010 Comprehensive Heart Failure Practice Guideline. J Card Fail 2010

/




Objetivos

e Manejo a largo plazo y antes del alta

Pre-discharge and long-term management

* Plan follow-up strategy

* Enrol in disease management programme, educate, and initiate
appropriate lifestyle adjustments

* Plan to up-titrate/optimize dose of disease-modifying drugs

* Ensure assessed for appropriate device therapy

* Prevent early readmission

* Improve symptoms, quality of life, and survival




s
Tratamiento farmacoldgico agudo

« OXIGENOTERAPIA (I C)

* Sihipoxemia (Sat02<90%), ya que se asocia a ‘I mortalidad a corto plazo.
e No dar si no es necesario >> vasoconstriccion >>,GC




s
Tratamiento farmacoldgico agudo

 DIURETICOS DE ASA (I B)

e ¢Cuando se dan?

En pacientes con sobrecarga de volumen.
Contraindicados si hipo TA o shock cardiogénico
Cuidado en EAo severa

e ¢COMoO?

Intravenosos

Estudio

* Bolo vs infusidon continua
» Dosis baja (igual a la previa oral) vs dosis alta (x2.5 la previa)

Felker GM, Lee KL, Bull DA, et al. Diuretic strategies in patients with acute decompensated heart failure. N Engl J Med 2011,;364: 797-805.
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Tratamiento farmacolégico agudo

e DIURETICOS DE ASA (I B)

e Efectos hemodinamicos

Diuresis>>J, volumen intravascular >> {, PVC>>., PCP.

Furosemida produce inicialmente venodilatacion pulmonar ( PG) >> {,
congestion pulmonar.

J Presiones de llenado >> Volumen eyeccién y GC, debido a
* I IMelT funcional.

» /I Distensibilidad ventricular.

» { Postcarga.

Algunos pacientes presentan hipoTA sintomatica por {, precarga, sobre todo
si FEVI conservada o restrictiva.
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Tratamiento farmacolégico agudo

e DIURETICOS DE ASA (I B)

e Dosis

Furosemida 20-40 mg i.v (10-20 torasemida). Considerar perfusion continua
en evidencia franca de sobrecarga de volumen (<100mg en las primeras 6
horas y de 240 en las primeras 24)

Si tratamiento cronico aumentar la dosis.

e Controlar
. .. 0O Cl
Peso, volumen, diuresis, ingesta... D_\ o
., . 1.0
Atencion a efectos secundarios: / HN 5{’
NH,
e |.Renal o}
H

o Alteraciones electroliticas
e QGota
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Tratamiento farmacolégico agudo

e DIURETICOS DE ASA (I B)

e Efectos sobre la funcion renal

NO toda insuficiencia renal se debe a diurético

|. Renal prerrenal: BUN/ creatinina >20 >>> parar diurético.
Hipoperfusion renal >>> Inotropos.

Congestion.

Evaluar otras causas: medicacidon nefrotdxica.

Si hay congestidn se debe mantener el diurético a pesar del deterioro de
la funcion renal >>> ultrafiltracion.
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Tratamiento farmacolégico agudo

e DIURETICOS DE ASA (I B)

e Respuesta inadecuada

Resistencia a diuréticos

Deplecion del volumen intravascular

Activacion neurohormonal

Captacion rebote de Na+ tras una pérdida de volumen
Hipertrofia de nefronas distales

Secrecion tubular disminuida (insuficiencia renal, AINES)
Perfusion renal reducida (bajo gasto)

Absorcion intestinal alterada de un diurético oral

Falta de cumplimiento del tratamiento con farmacos o de la dieta

(alta ingesta de sodio)
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Tratamiento farmacolégico agudo

e DIURETICOS DE ASA (I B)

e Respuesta inadecuada

¢Qué hacer?
Restringir la dosis diaria de sodio a 2g
Si hiponatremia restringir aporte hidrico

Aumentar la dosis y/o frecuencia de diurético
Proceder a la replecidon del volumen en casos de hipovolemia.
Afadir una tiazida

Rosenberg J, Gustafsson F, Galatius S, et al. Combination therapy with metolazone and loop diuretics in outpatients with refractory heart failure: an
observational study and review of the literature. Cardiovasc Drugs Ther 2005;19:301-306.
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Tratamiento farmacolégico agudo

e VASODILATADORES

e A pesar de que disminuyen la precarga y la postcarga, y aumentan
volumen de eyeccion no existe evidencia de que alivien la disnea.

e Mejoran la cogestion pulmonar sin afectar a la fraccion de eyeccion ni al
consumo miocardico de oxigeno.

e En pacientes con HTA

No dar si TAS <110mmHg

Evitar caidas bruscas de la TA>> aumentan la mortalidad en pacientes con
ICA

e Cuidado en estenosis adrtica y mitral
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Tratamiento farmacolégico agudo

e VASODILATADORES: NITRATOS (lla B)

e A dosis bajas efectos unicamente venodilatadores.

e A dosis adecuadas producen también vasodilatacion arterial por lo que
J postcarga y precarga.

Nitroglicerina i.v : iniciar con 5-10ug/min, aumentar de 5-10 ¢ 3-5min
hasta maximo 200 ug/min.

e Efectos adversos: Hipotension y cefalea.

e Tolerancia con el uso continuado.

An i.v.infusion of a nitrate should be considered in patients with pulmonary congestion/oedema and a systolic
blood pressure >1 10 mmHg, who do not have severe mitral or aortic stenosis, to reduce pulmonary capillary wedge
pressure and systemic vascular resistance. Nitrates may also relieve dyspnoea and congestion. Symptoms and blood
pressure should be monitored frequently during administration of i.v. nitrates.
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Tratamiento farmacolégico agudo

e VASODILATADORES: NITROPRUSIATO (lib B)

e Vasodilatador arterial y venoso: {, PCPy TNGC.

e En pacientes con ICA grave con aumento predominante de la postcarga
(IC hipertensiva, IAo aguda, IM aguda, rotura septal)

e Nitroprusiato i.v : iniciar con 5-10ug/min, aumentar c 5min hasta
maximo 400 ug/min (0.3 ug/kg/min con aumento hasta 5 ug/kg/min)

e Mantener PAS>90mmHg
e Debe evitarse en pacientes con insuficiencia renal o hepatica grave.

e Debe reducirse de manera paulatina para evitar el efecto rebote.

An i.v. infusion of sodium nitroprusside may be considered in patients with pulmonary congestion/oedema and a
systolic blood pressure >110 mmHg, who do not have severe mitral or aortic stenosis, to reduce pulmonary capillary
wedge pressure and systemic vascular resistance. Caution is recommended in patients with acute myocardial infarction. b
Nitroprusside may also relieve dyspnoea and congestion. Symptoms and blood pressure should be monitored
frequently during administration of i.v. nitroprusside.
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Tratamiento farmacolégico agudo

e VASODILATADORES: NESETIRIDE

e Péptido natriurético recombinante humano cerebral o de tipo B.
e Vasodilatador arterial (coronarias) y venoso.
e Reduce postcarga y precarga sin efectos inotropicos directos.

e ASCEND-HF:
Mayor tasa de hipotension arterial
No diferencias en mortalidad y rehospitalizacion a los 30 dias
Tendencia a la significacion en cuanto a reduccion de la disnea

O’Connor CM, Starling RC, Hernadez AF, et al. Effect of nesiritide in patients with acute decompensated heart failure. N Eng J Med 2011;
365:32

e Pacientes con buena TA que continuan con disnea a pesar de la terapia
habitual.

e Dosis: Bolo i.v 2mcg/Kg + infusion de 0.01 mcg/Kg/min
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Tratamiento farmacolégico agudo

Vasodilator | Dosing Main side | Other
effects
Nitroglycerine | Start with [0-20 pg/min, | Hypotension, | Tolerance on
increase up to headache continuous
200 pg/min use
Isosorbide Start with | mg/h, Hypotension, | Tolerance on
dinitrate increase up to |0 mg/h | headache continuous
use
Nitroprusside | Start with 0.3 pg/kg/min | Hypotension, | Light
and increase up to Isocyanate sensitive
5 pglkg/min toxicity
Nesiritide® Bolus 2 pglkg + Hypotension

infusion 0.01 pg/kg/min

™




Tratamiento farmacoldgico agudo

* INOTROPOS

e So6lo en pacientes con hipoTA , signos de hipoperfusion (piel fria,
sudorosa), afectacién renal o hepatica, confusién mental y evidencia de
presiones de llenado elevadas.

e Retirarlos tan pronto como sea posible.

e Pueden estabilizar al paciente como puente a medidas mas definitivas.

e Efectos adversos:
Mconsumo de O2: isquemia

™ R de arritmias >> Siempre con monitorizacion ECG continua.

Inotropic agents are NOT recommended unless the patient is hypotensive (systolic blood pressure <85 mmHg),
hypoperfused, or shocked because of safety concerns (atrial and ventricular arrhythmias, myocardial ischaemia,and death).
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Tratamiento farmacoldgico agudo

min

Bolus Infusion rate
Dobutamine No 2-20 pglkg/min (B+)
Dopamine No <3 pglkg/min: renal
effect (6+)
3-5 pglkg/min;
inotropic (+)
>5 pglkg/min: (B+),
vasopressor (ot+)
Milrinone 25-75 pglkg over 1020 | 0.375-0.75 pglkg/min
min
Enoximone 0.5-1.0 mg/kg over 5-10 | 5-20 pg/kg/min

Levosimedan®

12 pglkg over 10 min

0.1 pg/kg/min, which

(optional)” can be decreased to
0.05 or increased to
0.2 pglkg/min
Norepinephrine No 0.2-1.0 pg/kg/min

Epinephrine

Bolus: | mg can be given
iv. during resuscitation,
repeated every 3-5 min

0.05-0.5 pg/kg/min

™
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Tratamiento farmacolégico agudo

e INOTROPOS: DOBUTAMINA (lla C)

e Receptores Bl-adrenérgicos: efectos cronotrdpicos e ionotropicos
positivos dependientes de dosis.

MVE y GC. { R periféricay PCP.

e Dosis inicial 2-3 ug/kg/min hasta 15-20 ug/kg/min.

Taquifilaxia por desensibilizacidon del receptor (24-48h).
e Tto concominante con BB: dosis mayores para alcanzar efecto.
e Precisa retirada paulatina.

An i.v.infusion of an inotrope (e.g. dobutamine) should be considered in patients with hypotension (systolic blood
pressure <85 mmHg) and/or hypoperfusion to increase cardiac output, increase blood pressure, and improve
peripheral perfusion. The ECG should be monitored continuously because inotropic agents can cause arrhythmias and
myocardial ischaemia.

™
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e INOTROPOS: MILRINONA (Il b C). Enoximona

Inhibidor de la fosfodiesterasa (degrada el AMPc: aumenta inotropia,
cronotropia y relaja el musculo liso vascular)

e | Rvasc periférica y postcarga. T GC.

e Dosis inicial 50 ug/kg en 10’ y mantenimiento 0.375-0.750 ug/kg/min.

OMTIMIZE-HF (Outcomes of a Prospective Trial of Intravenous
Milrinone for Exacerbations of Chronic Heart Failure)

Aumentos significativos de hipoTA mantenida y nuevas arritmias ventriculares

Andlisis no programado en subgrupo: mayor mortalidad en pacientes con IC de
origen isquémico.

Cuffe MS, Califf RM, Adams KF Jr, et al. Short-term intravenous milrinone for acute exacerbation of chronic heart failure: a rondomized
controlled trial. JAMA 2002; 287:1541

An i.v. infusion of levosimendan (or a phosphodiesterase inhibitor) may be considered to reverse the effect of

beta-blockade if beta-blockade is thought to be contributing to hypoperfusion. The ECG should be monitored

continuously because inotropic agents can cause arrhythmias and myocardial ischaemia, and, as these agents are also
K vasodilators, blood pressure should be monitored carefully.

1]3]
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e INOTROPOS: LEVOSIMENDAN (Il b C)

e Sensibilizacion al Ca++ de los miofilamentos cardiacos mediante la
union a troponina Cy la activacion de canales de K+ del m. liso.

e |Inotropo y vasodilatador periférico.

e PDEI

e Boloinicial de 12ug/kg en 10 minutos (no si TAS<100) seguido de
perfusidon continua de 0'05-0'2ug/kg/min durante 24 horas.

e Metabolito con vida media de 80 horas.

An i.v. infusion of levosimendan (or a phosphodiesterase inhibitor) may be considered to reverse the effect of
beta-blockade if beta-blockade is thought to be contributing to hypoperfusion. The ECG should be monitored
continuously because inotropic agents can cause arrhythmias and myocardial ischaemia, and, as these agents are also
vasodilators, blood pressure should be monitored carefully.

I1b
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e INOTROPOS: LEVOSIMENDAN (Il b C)

e LIDO: Levosimedan vs dobutamina
Objetivo 12: Mejoria hemodinamica (TGC 30% y  PCP 25%){ {

En pacientes con IC sistdlica, levosimendan consiguié una mejoria
hemodinamica.

Menor mortalidad a 180dias.

Follath F, Cleland JG, Just H, et al. Efficacy and safety of intravenous levosimendan compared with dobutamine in severe low-output
heart failure (the LIDO study): a randomised double-blind trial. Lancet 360:196-202, 2002.

e REVIVE-II: Levosimendan vs placebo
Mejora significativa en estado clinico, BNP seriado y estancia hospitalaria.
Mas hipoTA, FA y ectopia ventricular.
Aumento no significativo de muertes a los 14 y 90 dias.

Randomized multicenter evaluation of intravenous levosimendan efficacy versus placebo in the short-term treatment of decompensated heart
failure
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e INOTROPOS: LEVOSIMENDAN (Il b C) 1

] DB-K\*
e SURVIVE .

-"é' - o Propertiond Hazards £ =40
£
& pz2{ | — Levamendan

Objetivo 12: Mortalidad a 180 d. =t

o 3 &0 el 120 160 18D
Time Since Stert of Study Dnug Infusion, d
. . . oo . Mo 3t Fisk i
No diferencias significativas. Levosimencn - s64 608 538 25 P

Disminucién de la mortalidad del 14% a 31 dias y 28% a los 5: efecto
beneficioso inicial?

Beneficio en pacientes tratados cronicamente con betablogueantes.

Limitaciones: analisis post hoc. Subgrupos no preespecificados.

Alexandre Mebazaa; Markku S. Nieminen; Milton Packer; et al. Survival of patients with acute heart failure in need of intravenous inotropic
support trial JAMA. 2007;297(17):1883-1891




e
Tratamiento farmacolégico agudo

e VASOPRESORES: DOPAMINA (Il b C)

e Precursor de la sintesis de NorA e inhibidor de su captacion.
e Efecto dosis dependiente: inotropo- vasopresor

< 3 ug/kg/min: efecto renal (6+): vasodilatador arterias renales.
3-5 pg/kg/min: inotrépico (B+).

> 5 pg/kg/min: (B+), vasopresor (a+): vasoconstriccion periférica y pulmonar.

e Frecuentemente se usan dosis bajas de dopamina con dosis altas de
dobutamina.

A vasopressor (e.g. dopamine or norepinephrine) may be considered in patients who have cardiogenic shock, despite
treatment with an inotrope, to increase blood pressure and vital organ perfusion.The ECG should be monitored as

these agents can cause arrhythmias and/or myocardial ischaemia. Intra-arterial blood pressure measurement should
be considered.

1]3]




e
Tratamiento farmacolégico agudo

e VASOPRESORES: NORADRENALINA (il b C)

e Actua sobre los receptores alfa incrementando las resistencias
periféricas.

* Dosisde 0’2 a 1 ug/kg/min

e Solo si tras inotrdpicos y fluidoterapia persiste TAS<90 y signos de
hipoperfusion.

e El uso de la adrenalina queda restringido al ambito de |la parada
cardiaca. Util en corazones trasplantados (denervados)

A vasopressor (e.g. dopamine or norepinephrine) may be considered in patients who have cardiogenic shock, despite
treatment with an inotrope, to increase blood pressure and vital organ perfusion.The ECG should be monitored as
these agents can cause arrhythmias and/or myocardial ischaemia. Intra-arterial blood pressure measurement should
be considered.

1]3]




Tratamiento farmacolégico agudo

e MORFINA

e @ ansiedad y trabajo respiratorio asociado a disnea.

Venodilatadores: |, precarga.

J SNS.
e Depresor ventilatorio.

e Estudios restrospectivos: 1M fc de ventilacién mecanica y mortalidad.

Sosnowski MA. Review article: lack of effect of opiates in the treatment of acute cardiogenic pulmonary oedema. Emerg Med Australas 20058;
20:384

Peacock WF, Hollander JE, Diercks DB, et al. Morphine and outcomes in acute decompensated heart failure: an ADHERE analysis. Emerg Med J 2008;
25:205.

An i.v. opiate (along with an antiemetic) should be considered in patients with ischaemic chest pain to relieve this
symptom (and improve breathlessness).Alertness and ventilatory effort should be monitored frequently after lla
administration because opiates can depress respiration.

/




e
Tratamiento farmacolégico agudo

e BETABLOQUEANTES???

e Pacientes con tto cronico, ICA leve sin hipotension ni hipoperfusion

Continuar con el tratamiento si lo tolera.

COMET, OPTIMIZE-HF: analisis retrospectivos: El abandono se asocio a
aumento de mortalidad.

e Pacientes con tto cronico, ICA moderada-severa o hipoTA

Disminuir la dosis en la primera fase.
Si necesidad de inotropos: abandonar.

e Pacientes que no recibian tto.
No iniciar en la fase precoz
Antes de el alta

DEBEN CONTINUAR CON LOS BB DURANTE EL INGRESO A NO SER QUE HAYA HIPOTA O SHOCK
CARDIOGENICO.




4 ™
Tratamiento farmacoldgico agudo

e PROFILAXIS DETVP

e Se debe anticoagular con dosis profilacticas de HBPM

e TOLVAPTAN

¢ Hiponatremia resistente




Manejo de las arritmias

e MANEJO DE ARRITMIAS
e Fibrilacion auricular

ICA puede precipitar FA por aumento de presiones
FA puede causar IC, sobre todo si RVR
El tratamiento de la IC enlentece la FC y puede incluso revertir.
Se prefiere control de frecuencia porque en ICA es comun la recurrencia
» BBy AC pueden tener efectos inotrdpicos negativos
» Usar farmacos de vida media corta: ESMOLOL o DILTIAZEM
Control del ritmo si:
» Hipotension o shock cardiogénico
* FA causa de EAP
* No respuesta al tratamiento de EAP.

e Taquicardia ventricular: CVE




Manejo de las arritmias

Patients with AF and a rapid ventricular rate

Patients should be fully anticoagulated (e.g. with i.v. heparin), if not already anticoagulated and with no contraindication
to anticoagulation, as soon as AF is detected to reduce the risk of systemic arterial embolism and stroke.

Electrical cardioversion is recommended in patients haemodynamically compromised by AF and in whom urgent
restoration of sinus rhythm is required to improve the patient’s clinical condition rapidly.

Electrical cardioversion or pharmacological cardioversion with amiodarone should be considered in patients when
a decision is made to restore sinus rhythm non-urgently (‘rhythm control’ strategy). This strategy should only be
employed in patients with a first episode of AF of <48 h duration (or in patients with no evidence of left atrial
appendage thrombus on TOE).

Intravenous administration of a cardiac glycoside should be considered for rapid control of the ventricular rate.

Dronedarone is not recommended because of safety concerns (increased risk of hospital admission for cardiovascular
causes and an increased risk of premature death), particularly in patients with an EF <40%.

Class | antiarrhythmic agents are not recommended because of safety concerns (increased risk of premature death),
particularly in patients with LV systolic dysfunction.

Patients with severe bradycardia or heart block
Pacing is recommended in patients haemodynamically compromised by severe bradycardia or heart block to improve

the patient’s clinical condition. -




Algoritmo dco-tto

Simultaneously
assess for

Urgent
action
if present

Suspected acute heart failure

I

History/examination

(including blood pressure and respiratory rate)

Chest X-ray

Echocardiogram or NP (or both)

Blood chemistry

ECG

Oxygen saturation

Full blood count

I

Ventilation/
systemic
cxygenation
inadequate’

I
¥

T

« ETT and
invasive
ventilation

I I

Life-threatening Blood pressure
arrhythmia/ <B5 mmHg
Er‘a#caﬁm?" or shock®

| |
¥ ¥
* Electrical * Inotrope/
cardioversio VASOPressop

* Mechanical
circulatory
support

(e.g. IABP)

+ Pacing

I

Acute
coronary
syndrome?

I
¥

* Coronary
reperfusion

* Antithrombetic
therapy

I

Acute
mechanical
causelsevere
valvular disease®

I
¥

Echocardiography
* Surpies

percutaneous
intervention




Acute pulmonary cedemal/congestion

l

Intravenous bolus
|

oflnoE diuretic

|

Hypoxaemia® TE—Sh Oxygen’
L Mo _ |
Severe anxiety/distress L Consider i.v. opiate*
L Mo |

Measure systolic blood pressure

|
! : }

SBP <85 mmHg or shock® 5BP 85-110 mmHg SBP =110 mmHg

| | '

No additional therapy until
response assessed’

Add non-vasodilating inotrope® Consider vasodilator (e.g. NTGF)

| | |
b

Yes

Adequate response ———»  Continue present treatment'?
to treatment?®

,LNo




Yes

Adequate response ——»  Continue present treatment'’
to treatment!?

LN-:}

Re-evaluation of patient’s clinical status'!

l ' '

No Mo
SBP <85 mmHg” — Sp0, <90% — Urine output <20 mL/h'
l Yes l Yes l Yes

* Stop vasodilator » Oxygen’ + Bladder catheterization to confirm
* Stop beta-blocker if hypoperfused + Consider NIV" * Increase dose of diuretic or use
» Consider non-vasodilating inotrope » Consider ETT and combination of diuretics”

or vasopressor’ invasive ventilation'® » Consider low-dose dopamine'®
» Consider right-heart catheterization" + Consider right-heart catheterization"
+ Consider mechanical circulatory » Consider ultrafiltration'®

support'*

-
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Tratamiento tras la estabilizacion

™

e |ECA, BBy antagonistas de receptor
mineralocorticoide

e /MFEVIintroducir tan pronto como la PA'y
la funcién renal permitan.

e Plan de titular la dosis.

e Digoxina

e Puede utilizarse para control de FC en FA,
sobre todo si no se ha podido subir la dosis
de BB.

e Beneficio sintomatico y disminucion del
riesgo de rehospitalizacion en pacientes
con FEVI <45%.

Digoxin

Class®

Recommendations

An ACE inhibitor is
recommended, in addition to

a beta-blocker, for all patients
with an_EF <40% to reduce the
risk of HF hospitalization and
the risk of premature death.

A beta-blocker is
recommended, in addition to
an ACE inhibitor (or ARB if
ACE inhibitor not tolerated),
for all patients with an EF
<40% to reduce the risk of HF
hospitalization and the risk of
premature death.

May be considered to reduce the risk of HF hospitalzation in patients in sinus rhythm with an EF <45% who are
unable to tolerate a beta-blocker (ivabradine is an akternative in patients with a heart rate 270 bp.m.). Patients should |1l
also receive an ACE inhibitor (or ARB) and an MRA (or ARB).

May be considered to reduce the risk of HF hospitalization in patients with an EF <45% and persisting symptoms

(NYHA class I1-V) despite treatment with a beta-blocker, ACE inhibitor (or ARB), and an MRA (or ARB). b

An MRA is recommended

for all patients with persisting
symptoms (NYHA class

[I-V) and an EF £35%, despite
treatment with an ACE
inhibitor (or an ARB if an ACE
inhibitor is not tolerated) and
a beta-blocker, to reduce the
risk of HF hospitalization and
the risk of premature death.

Level®




Terapias no farmacologicas

e VMNI

e Jpostcarga VI, { trabajo respiratorio. Mejoria en hipercapnia.

Metaanalisis: {, mortalidad e intubacidon

Metaanalisis: NO reduce la necesidad de IOT ni la mortalidad a la largo
plazo con respecto a tto convencional.

Gray A, Goodacre S, Newby DE, et al. Noninvasive ventilation in acute cardiogenic pulmonary edema. N Engl J Med 2008;359: 142—-151.

Contraindicaciones:
Hipotensidn
Riesgo de aspiracion.
Posibilidad de neumotdrax (cuidado en EPOC)
Bajo nivel de consciencia

PEEP: poco beneficio adicional
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Terapias no farmacologicas

e VMNI

e Noninvasive positive pressure ventilation (NPPV)

Assist control (AC) is the most common mode chosen by clinicians who want
a guaranteed minimal minute ventilation.

Pressure support ventilation (PSV) is the most common mode chosen by
clinicians who want to maximize patient comfort and synchrony.

Continuous positive airway pressure (CPAP) is often used for patients with
acute respiratory failure due to cardiogenic pulmonary edema.

Bilevel positive airway pressure (BPAP) delivers both inspiratory positive
airway pressure (IPAP) and expiratory positive airway pressure (EPAP).

Proportional assist ventilation (PAV) delivers an inspiratory pressure that is
proportional to patient effort. Specifically, it is determined by patient-
generated volume and flow. PAV provides automatic synchrony between the
patient and the ventilatory cycle.




Terapias no farmacologicas

e Baldn de contrapulsacion intraadrtico

e Dispositivo de asistencia circulatoria mas sencillo utilizado en pacientes
hemodinamicamente inestables.

e Efectos hemodinamicos
™ TAD en un 30%>>Aumenta perfusion coronaria
Aumenta la tensién arterial media
Disminuye la frecuencia cardiaca(20%)
Disminuye la PCP

Aumenta el gato cardiaco (sobre todo en IM aguda o territorio de isquemia
grande)
4 TAS en un 20%

J Postcarga durante la contraccion ventricular: reduce el consumo 02
miocardico




Terapias no farmacologicas

e Baldn de contrapulsacion intraadrtico

e |Indicado en shock cardiogénico debido a:

IAM, problemas mecanicos, miocarditis grave.

e También indicado en:

Insuficiencia cardiaca refractaria como puente a otros
dispositivos de asistencia.

EAO severa que va a someterse a recambio valvular

mm
Hg
o

DIASTOLIC AUGAMENTATION
T CORONARY PERFUSION

120

00

UNASSISTED ADATIC
END DIASTOLIC
FRESELURE

ASSISTED AORTIC EMD
ol D SEi
Sjauw KD, Engstrom AE, Vis MM et al. A systematic review and meta-analysis of intra-aortic balloon pump
therapy in ST-elevation myocardial infarction: should we change the guidelines? Eur Heart 2009; 30




Terapias no farmacologicas

* Dispositivos de asistencia ventricular

Bridge to Use of MCS in patients with drug-refractory acute
decision (BTD): | circulatory collapse and at immediate risk of death
to sustain life until a full clinical evaluation can be
completed and additional therapeutic options can

be evaluated,
Bridge to Use of MCS to improve end-organ function in
candidacy (BTC): | order to make an ineligible patient eligible for
transplantation.
Bridge to Use of MCS to keep a patient at high risk of death
transplantation | before transplantation alive until a donor organ
(BTT): becomes available.
Bridge to Use of MCS to keep patient alive until intrinsic
recovery (BTR): | cardiac function recovers sufficiently to remove MCS.
Destination Long-term use of MCS as an alternative to
therapy (DT): transplantation in patients with end-stage heart

failure ineligible for transplantation.




Terapias no farmacologicas

* Dispositivos de asistencia ventricular
e Pacientes candidatos

Patients with >2 months of severe symptoms despite optimal medical
and device therapy and more than one of the following:

* LVEF <25% and, if measured, peak VO, < 12 mL/kg/min

* 23 HF hospitalizations in previous 12 months without an obvious
precipitating cause

* Dependence on i.v. inotropic therapy

* Progressive end-organ dysfunction (worsening renal and/or
hepatic function) due to reduced perfusion and not to inadequate
ventricular filling pressure (PCWP 220 mm Hg and
SBP <80-90 mmHg or ClI 2 Limin/m?)

* Deteriorating right ventricular function




Terapias no farmacologicas

e Ultrafiltracion y hemofiltracion
e Permite ajuste de liquidos sin actuar sobre los electrolitos
e Indicada en aquellos casos que no responden a diurético

e UNLOAD trial
Mayor pérdida de peso a las 48h
Menos tasa de rehospitalizacion a 90 dias

No diferencias en la creatinina

Rogers HL, Marshasll J, Bock J, et al. A randomized, controlled trial of the renal effects of ultrafiltration as compared to furosemide in
patientes with acute decompensated heart failure. J Card Fail 2008; 14:1.




Terapias no farmacologicas

e Ultrafiltracion y hemofiltracion

e Conveccion: Movimiento de solutos a través de una membrana
semipermeable por un gradiente de presion hidrostatica.

Retiene las moléculas mayores al tamafo del poro.

Las de tamaio menor pasan en una tasa proporcional a su concentracion NO modifica la
concentracion

[100mm g | | 2ommrg |
) —— ==l2])
=120 § =
| PTM=80mmHg |




Terapias no farmacologicas

e Ultrafiltracion y hemofiltracion
Terapias de reemplazo continuo: Ttos convectivos

e  Hemofiltracidon venovenosa continua (HFVVC)

» Gradiente P entre 2 venas para hacer pasar la sangre a
través de una membrana para extraer liquido, electrolitos y
solutos, no ligados a proteinas.

» La sangre es movida por una bomba generando tasas de
ultrafiltracion de 1-4L /hora: 12-36 L /dia : Liquido de
reposicion




Terapias no farmacologicas

e Ultrafiltracion y hemofiltracion
Terapias de reemplazo continuo: Ttos convectivos

o  Ultrafiltracion lenta continua (SCUF)

Bomba para flujo de sangre lento a 100mL/min.
Tasas de ultrafiltracion de 100-300 mL/h

Indicada en sobrecarga de volumen sin alteraciones en la
concentracion de solutos

Menor vigilancia




Terapias no farmacologicas

o Ultrafiltracion y hemofiltracion

Wy W

Fig. 3. Sch of the

| circuit for the bicartificial kidney consisting of a synthetic

hemofilter and the RAD cartridge.
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