Heart Failure (Saunders):

Description:

1. heart failure is the inability of the heart to maintain adequate CO to meet the metabolic needs of the body b/c of impaired pumping ability

2. Diminished CO results in inadequate peripheral tissue perfusion

3. congestion of the lungs and the periphery may occur, the client may develop pulmonary edema

Classification:

1. acute heart failure occurs suddenly

2. chronic heart failure develops over time, however a client with chronic heart failure can develop an acute episode

Types of Heart Failure:

1. Right Ventricular Failure, Left Ventricular failure 

a. because the 2 ventricles of the heart represent two separate pumping systems, it is possible for one to fail alone for a short period

b. most heart failure begins with left ventricular failure and progresses to failure of both ventricles

c. acute pulmonary edema, a medical emergency, results from left ventricular failure, if it is not treated death will occur from suffocation b/c the client will drown in their own fluids

2. Forward Failure, Backward Failure

a. in forward failure and inadequate output of the affected ventricle decreases perfusion to vital organs

b. in backward failure blood backs up behind the affected ventricle causing an increased pressure in the atrium behind the affected ventricle

3. Low ouput, high output

a. in low output failure not enough cardiac output is available to meet the demands of the body

b. high output failure occurs when a condition causes the heart to work harder to meet the demands of the body

4. Systolic Failure, Diastolic failure

a. systolic failure leads to problems with contraction and ejection of blood

b. diastolic failure leads to problems with the heart relaxing and filling with blood

Compensatory Mechanisms:

1. compensatory mechanisms act to restore cardiac output to near normal levels

2. initially these mechanisms increase CO, eventually they will have a damaging effect on pump action

3. compensatory mechanisms contribute to an increase in myocardial oxygen consumption, when this occurs myocardial reserve is exhausted and clinical manifestations of heart failure develop

4. compensatory mechanisms include increased HR, improved stroke volume, arterial vasoconstriction, sodium and water retention, and myocardial hypertrophy 

Assessment:

Right Sided HF S/S: 

· dependent edema (legs and sacrum)

· JVD

· abdominal distention

· hepatomegaly

· splenomegaly

· anorexia and nausea

· weight gain

· nocturnal diuresis

· swelling of the fingers and hands

· increased BP from fluid volume excess or decreased BP from pump failure

Left Sided HF S/S:

· signs of pulmonary congestion

· dyspnea

· tachypnea

· crackles in the lungs

· dry hacking cough

· paroxysmal nocturnal dyspnea

· increased BP from fluid volume excess or decreased BP from pump failure 

** signs of left ventricular failure are evident in the pulmonary system, signs of right ventricular failure are evident in the systemic circulation 

Acute pulmonary edema:

· severe dyspnea and orthopnea

· pallor

· tachycardia

· large amounts of blood tinged frothy sputum

· wheezing or crackles on auscultation

· bubbling respirations

· acute anxiety, apprehension, restlessness

· profuse sweating

· cool clammy skin

· cyanosis

· nasal flaring

· use of accessory breathing muscles

· tachypnea

· hypocapnia, evidenced by muscle cramps, weakness, dizziness, and parathesias

· Immediate MGMT of acute episode

· place the client in a high fowlers position

· administer oxygen

· assess the client quickly including assessing lung sounds

· IV access

· prepare for the administration of a diuretic and morphine sulfate

· foley as ordered

· prepare of intubation and ventilator support if required

· document the event, actions taken, and clients response

· Following an acute episode

· encourage client to verbalize feelings about lifestyle changes as a result of the HF

· assist with identifying precipitating risk factors of heart failure and methods of eliminating these risk factors

· instruct the client in the administration of ordered meds such as digoxin, ACE inhibitors, low dose BB, vasodilators- call dr. if notice SE and advise them to avoid OTC medications, or call DR if cant medicines due to illness

· avoid large amounts of caffeine- cola, cocoa, tea, coffee, chocolate

· diet should be low sodium, low fat, low cholesterol diet

· list of potassium rich foods for potassium spilling diuretics due to risk of hypokalemia

· instruct clients about fluid restriction- advise them to spread it out during the day and suck on hard candy to reduce thirst

· balance periods of activity and rest

· advise client to avoid isometric activities which increase pressure on the heart

· DAILY WEIGHT

· report s/s of fluid retention such as edema or weight gain

ppt. notes:

Heart failure is the number one DRG in the US for admissions and readmissions

It is a clinical syndrome of decreased cardiac fxn- doesn’t always have congestions, will have to meet core measures

One or both ventricles are unable to maintain adequate output- could be systolic or diastolic- systolic HF ( work phase- ejection of blood from the ventricles, HF- unable to pump effectively), diastolic HF ( resting phase- ventricular filling, unable to relax and fill during diastole)

HF is C/B: ventricular dysfunction/ failure, reduced exercise tolerance, diminished quality of life, shortened life expectancy, also a diminished quality of life because the patient will have trouble carrying out daily tasks/ or do what they want to do due to exhaustion and tiredness

HF etiology/ epidemiology- only heart disease is increasing in frequency because people are living longer but overtime damage increases leading to HF/ ischemia, CAD and advancing age are the primary risk factors, HTN is a major risk factor, other factors include DM, smoking, sedentary lifestyle, there are high morbidity and mortality rates, people with class 3 or 4 HF are at an increased risk for sudden cardiac death

HF C/B- HTN, CAD including MI, cardiomyopathies, valve problems, inflammatory diseases

Cardiac output depends on 4 factors- Preload, Afterload, Myocardial Contractililty, HR

Medical Treatment for HF- reduce preload, reduce afterload, improve contractility, control the HR

treatment is aimed at one of the 4 criteria- HF: one or both of the ventricles are unable to maintain adequate output, systolic or diastolic

systolic HF- hallmark finding is a decrease in left ventricular ejection fraction (EF<40%), C/B impaired contractile function (MI), increased afterload (HTN- systemic problem with atherosclerosis), cardiomyopathy, mechanical abnormalities (valve disease)

diastolic failure- ventricles cannot relax and fill during diastole, results in decreased stroke volume and CO, diagnosis based on the presence of pulmonary congestion HTN and ventricular hypertrophy, normal EF (60-70 %), C/B left ventricular hypertrophy from chronic HTN, aortic stenosis, hypertrophic cardiomyopathy (thick muscle aren’t fxnl)

Mixed systolic and diastolic failure- seen in disease states such as cardiomyopathy (DCM), poor EF (<35%), high pulmonary pressures, biventricular failure- both ventricles may be dilated and have poor filling and emptying capacity

compensatory mechanisms- 

baroreceptors- CA- aortic arch causes pressure changes from EPI and NOREPI that increase HR and increase contractility ( can be overdone and wear out the heart)

RASS- vasocontriction causing the heart to work harder and increase the kidney uptake of water and sodium

increased wall tension that leads to increased myocyte growth and increase the thick muscle

Afib is a primary worry with HF- enlarged atria can have clots that go anywhere leading to PE or stroke, AFib from a poor conduction system leading to a pooling of blood- lose atrial kick 

Right sided HF- caused by left sided failure most commonly, c/b lung diseases or RV MI, if the right side fails first than the left will soon follow- will have systemic symptoms- JVD, hepatomegaly, splenomegaly, vascular congestion of the GI tract, peripheral edema

Left sided HF- usually fails first, most common, left ventricular dysfunction, cause is frequently ACS or ischemic heart disease, HTN is a major risk factor, aortic valve disease is another, has pulmonary s/s r/t backup in the atrium and pulmonary system- early sign is cough and s3 heart sound, will have pulmonary congestion and edema

HF patho- decreased cardiac output- insufficient glucose and oxygen for the body and heart function, cell metabolism becomes abnormal, cardiac output below 4.0 L/min is decreased (WNL is 4-8)

Cardiac index- an index below 2.5 is considered to be diagnostic of heart failure, Dr may consider accept lower CI after cardiac surgery due to stunning- more accurate than CO

ejection fraction- can be determined by scans, echo, and a cardiac cath, some pts. may have s/s with EF of 40%, some who are stable in the disease process may only have EF 15-20%, find out EF to determine the patients capability 

remodeling- tissue around the infracted zone hypertrophies to make up for the damage, built up muscle doesn’t work as efficiently, may have fibrosis and hypertrophy 

NYHA classification for pt s/s- class 1- s/s with strong exertion, 2- s/s with normal exertion, 3- s/s with minimal exertion, 4- s/s occur with rest

classification for disease progression- ACC/ AHA, stage a- at risk, b- structural heart disease no S/S, C- Structural HD with previous or current symptoms, D- refractory symptoms- requires special interventions

Diagnostic studies- Electrolytes (K+ and magnesium for contractility (ventricular ectopi), BUN Creatinine- perfusion and renal FXN, CBC- HGB/HCT (anemia), AST/ ALT- liver fnx, right sided HF, BNP is definitive for HF, comes from atria <100= highly improbable, 100-500 HF probable, >500 HF highly probable

CXR- heart size, pulmonary vascular congestion, pleural effusions, pericardial effusions

Chapter 35 (Lewis):

Etiology: 

· CAD and Advancing age are the primary risk factors for HF

· Other factors include: HTN, DM, Cigarette smoking, obesity, high serum cholesterol

· HTN is a major contributing factor increasing the risk of HF x3

· HF may be caused by any interference with the normal mechanisms regulating CO (preload, afterload, myocardial contractility, heart rate)

· Any alteration in these factors can lead to decreased ventricular function and the resultant manifestations of HF

· Causes of Heart failure can be split into 2 categories: primary and precipitating causes 

· Primary Causes of HF: CAD (including MI), HTN (including hypertensive crisis), rheumatic heart disease, congential heart defects (e.g ventricular septal defect), pulmonary HTN, cardiomyopathy, hyperthyroidism, valvular disorders (mitral stenosis), myocarditis

· Precipitating Causes: anemia (decreased oxygen carrying capacity of the blood stimulating and increase in CO to meet tissue demands), Infection (increase in oxygen demand of tissues stimulating an increase in CO), thyrotoxicosis ( changes in the tissue metabolic rate increasing the HR and workload of the heart), hypothyroidism (indirectly predisposes to an increase in atherosclerosis, severe hypothyroidism decreases myocardial contractility), Dysrhythmias (may decrease CO and increase the worklad and o2 requirements of myocardial tissue), Bacterial Endocarditis (infection and valvular dysfxn), Pulmonary disease (e.g PE), Pagets disease, nutritional deficiencies, hypervolemia

Patho of Ventricular Failure:

· HF is classified as systolic or diastolic failure (or dysfunction), pt’s can also have a combo of both

Systolic HF:

· this results from the inability of the heart to pump blood effectively

· CB impaired contractile function (MI), increased afterload (HTN), cardiomyopathy, mechanical abnormalities

· the left ventricle in systolic dysfunction loses its ability to generate enough pressure to eject blood forward through the aorta, overtime the left ventricle becomes dilated and hyperthrophied

· HALLMARK OF SYSTOLIC HF IS A DECREASE IN THE LEFT VENTRICULAR EJECTION FRACTION

