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A. Definition 
 
B. Risk factors 
 1. Sedimentary lifestyle (obesity and inactivity) 
 2. Age 
 3. Heart disease 
 4. Diabetes mellitus 
 5. Hereditary differences 
 6. Stress 
 7. HTN 
 8. Tobacco abuse 
 9. Hyperlipidemia 
 10. Poor diet 
 
C. Two types of chest pain 
 1. Stable angina 
  A. Caused by plaque that partially obstructs blood flow in 1 or more coronary arteries 
  B. Follows a predictable pattern 
  C. Usually secondary to: 
   1. Extreme emotion (excitement or stress) 
   2. Overexertion 
   3. Large meal 
   4. Smoking 
   5. Exposure to extreme hot or cold temperatures 
  D. Symptoms last 1 -5 minutes 
   1. Usually disappear after a few minutes of rest 
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C. Two types of chest pain, continued 
 
2. Acute Coronary Syndrome (ACS) 
  A. A fatty plaque inside an artery has developed a tear or break 
   1. Clots form on top of the disrupted plaque 
    A. Blood flow suddenly stops 
  B. Results in unstable angina or myocardial infarction 
  C. Pain: 
   1. More pronounced 
   2. More frequently 
   3. Last for several minutes to hours 
 
D. Symptoms 
 1. Chest pain (angina) 
  A. Fullness. aching, numbness, squeezing. pressure, burning, heaviness 
  B. Location  
   1. Center of chest 
   2. Just below center of rib cage 
   3. Left arm and/or shoulder 
   4. Abdomen 
   5. Lower jaw 
   6. Neck 
   7. Back 
 2. Related symptoms 
  A. Sweating 
  B. SOB or breathlessness 
  C. Weakness 
  D. Nausea 
  E. Dizziness or lightheadedness 
  F. Palpitations 
  G. Tachycardia 
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E. Medical Therapy 
 
 1. Beta blockers 
  A. Most effective drug for CAD patients 
  B. Relieve angina by: 
   1. Decreasing heart rate (keep HR < 70) 
   2. Decreasing contractility 
   3. Decreasing after load (by decreasing blood pressure) 
  C. Improve survival in patients with CAD 
   1. Especially after MI 
   2. Decreased LV function 
  D. Avoid in patients with: 
   1. Marked bronchospastic disease (reactive airway disease) 
   2. Severe symptomatic CHF 
   3. Bradycardia (HR < 50 bpm) 
   4. Second- or third-degree heart block 
   5. Hypotension (SBP < 90 mm Hg) 
 
 2. Long acting nitrates 
  A. Act by relieving angina by producing venodilatation which decreases wall tension 
  B. Tolerance develops with continuous exposure (need nitrate free interval) 
   1. Dose with 3xIday dosing 
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E. Medical Therapy, continued 
 
3. Calcium channel blockers 
  A. Relieve angina by: 
   1. Decreasing after load 
   2. Decreasing heart rate 
   3. Decreasing contractility 
  B. Avoid in patients with LV dysfunction 
   1. If needed: use Amlodipine 
  C. Avoid short acting Calcium channel blocker (dihydropyridines) 
   1. Increased mortality 
  
 4. Antiplatelet agents 
  A. Low dose aspirin 
  B. Prevent MI in patients with CAD 
 
 5. Cholesterol lowering medications+ 
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A. Definition 
 
 1. Structural or functional cardiac disorder that impairs the ability of the ventricle to fill with or eject blood 
 2. The inability of the heart to maintain adequate cardiac output to meet the metabolic demands of the body while still 
   maintaining normal filling pressures 

  
B. Cardiac Manifestation 
 

1. Dyspnea 
2. Fatigue 
3. Limited exercise tolerance 
4. Fluid retention 
5. Pulmonary congestion and pulmonary dedma 
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1. Prevalence 
 
 A. Increases with age 
 
  1. 3.8 to 29.4 per 1,000 in the general population 
  2. 80 per 1,000 in persons 65 to 75 years old 
  3. 190 per 1,000 in persons over the age of 75 
 
 B. Hospitalizations primarily for heart failure have increased from 550,000 to 900,000 per year in the last 10 years 
 
  1. HF is the single most common cause of hospital readmissions (within six months 20-44% of the cases) 
  2. HF is the most common cause of death in hospital patients  
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A. Diastolic dysfunction 
 
  1. Normal myocardial contractility 
  2. Normal left ventricular volume 
  3. Normal EF 
  4. Impaired myocardial relaxation 
  5. Diminished early diastolic filling 
 
B. Systolic dysfunction 
 
  1. Absolute or relative impairment of myocardial contractility 
  2. Low EF 
 
C. High output heart failure 
 
  1. Bounding pulse 
  2. Wide pulse pressure 
  3. Accentuated heart sounds 
  4. Peripheral vasodilatation 
  5. Increased cardiac output 
  6. Increased EF 
  7. Moderate four chamber enlargement 
  8. High output states: 
   A. Anemia 
   B. Pregnancy 
   C. Hypothyroidism 
   D. Pheochromocytoma 
 



Heart Failure 3/31/07

Tammie Rogers, MD 5

���������������������
�������
��� ������
��

D. Low cardiac output syndrome 
 
  1. Fatigue 
  2. Loss of lean body mass 
  3. Prerenal azotemia 
  4. Peripheral vasoconstriction 
  5. Reduced left or right contractility 
 
E. Right Heart Failure 
 
  1. Dependent edema 
  2. Jugular venous distention 
  3. Right atrial enlargement 
  4. Right ventricular enlargement 
 
F. Left heart failure 
 
  1. Dyspnea 
  2. Pulmonary vascular congestion 
  3. Reduced left-sided contractility 
 
G. Biventricular failure 
 
  1. Dyspnea 
  2. Dependent edema 
  3. Jugular venous distention 
  4. Pulmonary vascular congestion 
  5. Bilateral reduced contractility 
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1. Stage A: Describes a patient at high risk for developing HF. 
 
 a. Treatments: 
  1. Treat patients with reduced EF but no symptoms of HF 
  2. Aggressively follow patients with a family history of HF 
   a. Obtain serial echos 
   b. Screen family members with echos 
  3. Modify all risk factors you can to abort or delay the progression of disease 
   a. Tell all patients with stage A to quit smoking 
   b. Treat elevated blood pressures vigorously 
   c. Make sure DM is well controlled 
   d. Treat any lipid abnormalities 
 
2. Stage B: Refers to a patient who already has ventricular dysfunction on echo, angio or another imaging study,                   
but they have no symptoms (ex: patient with previous MI). 
 
 a. Treatments: 
  1. All treatments recommended for Stage A 
  2. All patients with a history of MI should be given beta-blockers and ACE inhibitors regardless of EF  
      or the presence of HF 
  3. All patients with reduced EF and no history of MI should be given beta-blockers and ACE inhibitors 
  4. Post-MI patients with low LV EF who cannot tolerate ACE inhibitors should be given an ARB. 
  5. Patients with hemodynamically significant valvular stenosis should have valve replacement or repair. 
 
 
 
 
 
 



Heart Failure 3/31/07

Tammie Rogers, MD 6

��������������������������������
�������
��� ������
��

3. Stage C: Same description as Stage B, but now the patient has symptoms. 
 
 a. Treatments: 
  1. All treatments recommended for Stages A and B 
  2. Patients with reduced LV EF and evidence of fluid retention should be: 
   a. given diuretics 
   b. placed on salt-restricted diet 
   c. treated with an ACE inhibitor or ARB and a beta-blocker 
   d. The ACC/AHA guidelines list specific indications for: 
    1. implantable cardioverter-defibrillator therapy 
    2. cardiac resynchronization therapy 
    3. additional aldosterone antagonist therapy 
  3. Recommendations for patients with normal LV EF include: 
   a. controlling ventricular rate in patients with afib 
   b. prescribe diuretics to control pulmonary congestion and peripheral edema 
 
4. Stage D: Refers to HF that is refractory to best medical therapy 
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Table 1. New York Heart Association functional class scale/stages of heart failure 

 
 

NYHA functional class 
 

 

Stage of heart failure 
 

I. No symptoms of chest pain, fatigue, shortness of breath, or 
palpitations with exercise of activity 
 

 

A. At high risk for developing heart failure (preheart failure) 

II. Symptoms with ordinary exertion B. Structural heart disease and systolic left ventricular dysfunction by 
asymptomatic 
 

III. Symptoms with less than ordinary exertion C. Systolic dysfunction; currently has symptoms or has history of prior 
symptoms 
 

IV. Symptoms as rest D. End-stage/advanced systolic dysfunction 
 

 

Note: Functional class waxes and wanes over time as symptoms interfere with exercise tolerance. Stages of heart failure are progressive: 
once a person has advanced to the next state, they cannot go backwards. 
 

 



Heart Failure 3/31/07

Tammie Rogers, MD 7

Figure 1. Stages in the development of heart failure/recommended therapy by stage. FHx CN indicates family history of cardiomyopathy; ACEI angiotensin
converting enzyme inhibitors; and ARB, angiotensin receptor blocker.
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1. The dynamics of SHF is a result of the abnormally exuberant neurohumoral responses to  (which occur as a reaction to reduced LV 
function): 
 a. Heart failure 
 b. Altered pulmonary mechanics 
 c. Altered cardiac muscle physiology 
 d. Abnormal peripheral vascular resistance 
 e. Endothelial Function 
 
2. Chronic SHF - is a systemic disorder that produced both localized and generalized symptoms in various proportions. 
 
3. Symptom overview: 
 
 a. The two most common symptoms of HF: 
  1. Fatigue and Dyspnea 
   a. Both are derived from the same pathophysiology 
   b. One may be more distressing than the other in different individuals 
   c. Both become more severe with activity 
   d. Fatigue will occur with: 
    1. Deconditioning 
    2. Cardiac cachexia 
    3. Metabolic aberrations from reduced tissue perfusion 
   e. Dyspnea is generally due to altered pulmonary mechanics and lung compliance or stiffness 
   f. Many symptoms are due to increased pulmonary filling pressures: 
    1. Dyspnea 
    2. Orthopnea 
    3. Paroxysmal nocturnal dyspnea 
    4. Trepopnea (inability to lie in the left lateral position) 
 b. Pain is a very important symptom in advanced SHF 
  1. It is second only to dyspnea in those dying from heart failure 
  2. It is the MAJOR problem in 10% of those dying from HF. 
 c. Depression is a very important problem in advanced heart disease 
  1. Its prevalence directly relates to the 
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1. Symptom burden increases as patients near the end of life. 
a. During the 3-6 months prior to death 35% of  patients experienced dyspnea and 20% experienced pain 

(SUPPORT population) 
b. During the last 3 days prior to death 60% of  patients experienced dyspnea and 40% experienced pain 

(SUPPORT population) 
 

2. Dyspnea 
a. Multidimensional perception 

1. Sensation 
2. Affect 
3. Cognition 
4. Cultural 
5. Psychological 
6. Treatment options: 

a. Calm environment 
b. Treat anxiety 
c. Treat depression 
d. Limit sympathetic arousal (e.g.:  avoid B-agonist bronchodilators) 

 
b. Reversible causes: 

1. Pleural effusions – treat if burden warranted 
2. PND – administer po or transdermal nitrates 

 
c. Nonpharmacologic interventions 

1. Fan directed on the face 
2. Supplemental oxygen may be helpful in patients with hypoxic symptoms 
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2. Dyspnea, Continued 
 

d. Patients with Stage D Heart Failure or those on Hospice: 
1. Start oral morphine at a dose of 2.5-5.0 mg every 4 hours and titrate upward slowly. (Some patients  
 require relatively high doses) 

a.  Morphine may provide cardiovascular benefits that stem from its sympatholytic effect on the             
hyperadrenergic state that occurs in advanced systolic HF. 

1. Treat morphine related nausea with low doses of sublingual haloperidol. 
 

2. Sustained-release morphine may be used in patients with class IV symptoms (do not remit with rest) or 
with severe class III symptoms that occur with minimal exertion 
 
3. Immediate-release morphine may be used for sudden-onset symptoms and exacerbations. 

a. Hydromorphone and methodone she be used in the presence of renal insufficiency. 
 

4. Continuous morphine infusions may be administered to patients with intractable dyspnea. 
   

5. Benzodiazepines or barbiturates may be administered to patients to manage severe terminal dyspnea 
accompanied by agitation or delirium that is not controlled by morphine.  
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3.  Pain 
 a.  Found in 80% of patients with endstage heart failure 
 b.  Causes:  
  1.  Ischemia 
   a.  Treat with nitrates and opiods 
  2.  OA 
   a.  Avoid NSAIDS (especially in patients with impaired renal function) 
    1.  Caused further decompensation 
     a.  Especially in the elderly and pts on diuretics 
4.  Reduced functional status 
 a.  Decreased quality of life 
 
5. Depression 
 a.  Affects 70% of pts hospitalized with heart failure 
 b.  Undertreated  
 c.  Use SSRI  
  a.  Not tricyclics (increase norepinephrine levels 
   1.  Causing increased arrythmias and posternal hypotension 
 

Table 2. Comparison of palliative care cancer patients and 
systolic heart failure patients 

Symptoms Palliative care/cancer 
(percent) 

Heart failure 
(percent 

Reduced Ambulation 71 65 
Psychological distress 61 41 

Pain 49 37 
Fatigue 77 82 
Dyspnea 49 55 – 83 
Cough 26 44 

Lack of libido 21 42 
Documented support 

Physical 83 60 
Social 43 30 

Psychological 52 28 
Adapted from Anderson H, Ward C, Eardley A, et al.:The concerns of patients under palliative care and a  
heart failure clinic are not being met. Palliat Med. 2001; 15(4): 279-286 
 
 
 

Table 3. Heart failure symptom burden in the final weeks of life 
 

Symptom Percent 
Pain 78 
Dyspnea 61 
Low mood 59 
Insomnia 45 
Anxiety 30 
Anorexia 37 
Constipation 32 
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A. Pulmonary rales 
 1. Absent at presentation in 80% of HF due to compensatory mechanisms that increase pulmonary lymphatic flow 
 
B. Peripheral edema 
 1. Presence is relatively insensitive to elevated central venous pressures 
  A. Occurs in only 25% of those with volume overload 
 
C. Edema 
 1. Caused by multiple factors: 
  A. Increased renal sodium resorption 
  B. Reduced lymphatic drainage from lower extremities 
  C. Low serum albumin levels 
 
D. Elevated left ventricular pressures 
 1. Associate with: 
  A. Increased jugular venous pressures 
   1. The most important physical finding of fluid overload in HF 
    a. Measured from the sternal angle 
    b. When elevated - independent risk factor for death 
  B. Orthopnea 
  C. Hepatojugular reflux 
 
E. Coolness of forearms and legs (better than hands and feet) 
 1. Predict reduced cardiac output and reduced tissue perfusion 
 2. Pulsus alternans 
  A. Signifies a severely compensated heart and reduced cardiac output 
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F. Narrow pulse pressure 
 1. Low output and/or volume overload 
 
G. Acities/abdominal edema 
 
H. Dull lung bases (suggestive of pleural effusions) 
 
I.  Liver enlarged, pulsatile, and tender 
 
J. Ventricular arrhythmias 
 1. Secondary to dispersion of normal electrical conduction through a nonhomogeneously  diseased Myocardium 
 
K. Cardiac murmurs 
 
L. Abnormal or change in heart sound (S3, S4) 
 
M. CXR 
 1. Heart enlarged 
 2. Pulmonary edema 
 
N. EKG 
 1. Arrythmia 
 2. Myocardial infarction 
 
0. Echocardiogram 
 1. Reduced EF 
 2. HV disease 
 3. Heart size 
 4. Heart muscle Function 
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1. B-type natriuretic peptide (BNP) 
 
  A. Synthesized and released from the ventricular myocardium by patients with moderate to advanced CHF in 
  response to an increase in end-diastolic pressures and volume overload 
   
  B. Helpful in determining whether dyspnea is cardiac or no cardiac in origin 
   
  C. Predicts outcome (rehospitalization and mortality) after an episode of acute 
  decompensation 
   
  D. Predicts sudden cardiac death 
   
  E. Elevated in: 
   1. Systolic and diastolic dysfunction 
   2. LV hypertrophy with diastolic abnormalities 
   3. Pulmonary embolism 
   4. Cor pulmonale 
   5. Renal insufficiency 
   6. Aging 
   
  F. Levels 
   1. BNP < 100 (HF unlikely) 
   2. BNP of 100 to 500 (clinical judgment is needed to determine the cause) 
   3. BNP > 500 (HF likely) 
   4. Relative risk of death from HF increases by 35% for each 100 pg/ml rise in BNP 
   5. In 1 study a BNP > 700 correlated with a risk of death 
    a. 31% in 1 month 
    b. 93% in 6 months 
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2. Renal insufficiency (increased BUN and creatinine) 
 
  A. Occurs in 20% to 50% of patients with HF 
   1. Secondary to low cardiac output 
  B. Cardiorenal syndrome (HF complicated by RI) 
   1. Increased risk of all-cause morality 
   2. Adverse prognostic implications 
    a. As creatinine clearance declines there is increase in: 
     1. Arrhythmic death 
     2. Pump failure death 
     3. Hospitalization for HF 
 
3. Elevated liver function values 
  A. Hepatic congestion resulting from right ventricular dysfunction 
 
4. Anemia 
  A. Cardiomyopathy 
  B. Increased mortality 
 
5. Abnormal TSH 
  A. Cardiomyopathy 
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* McKee PA, Castelli WP, McNamara PM, Kannel WB. The natural history of congestive heart failure: the Framingham study.  
N Engl J Med 1971; 285(26): 1441-1446 

 
** Carlson KJ, Lee DC, Goroll AH, Leahy M, Johnson RA. An analysis of physicians’ reasons for prescribing long term digitalis therapy in outpatients.  
J Chronic Dis 1985; 38(9): 733-739 

 
 

 

 

CHF DIAGNOSIS CLINICAL VALIDATION CRITERIA (CHART R EVIEW) 
 

CRITERION 1 Framingham* (2 major or 1 major + 2 minor) 
 Major: PND, orthopnia, neck vein distension, elevated JVP, rales, cardiomegaly 

(radiographic), pulmonary edema, S3, +ve HJR 
 Minor: edema, nocturnal cough, dyspnea, hepatomegaly, pleural effusion, tachycardia, 

weight loss in response to diuretics 
CRITERION 2 Carlson score** (8-12 definite, 5-7 possible, 4 or less unlikely) 
 History: rest dyspnea, orthopnea, PND, dyspnea on exertion 
 Physical exam: increased heart rate, elevated JVP, crackles, wheeze, S3 
 Radiographic: alveolar pulmonary edema, interstitial pulmonary edema, bilateral 

pleural effusions, cardiothoracic ratio >0.50, upper zone vascular redistribution. 
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Heart Failure 
 
A. Diastolic Heart Failure (Right-sided HF) 
 1. Causes: 
  A. Hypertension 
  B. Hypertrophic cardiomyopathy 
  C. Familial cardiomyopathy 
  D. CAD 
 
 2. Pathophysiology 
  A. Abnormalities of the LV in the relaxation phase (diastole) 
  B. The heart chambers are too stiff and cannot relax enough to fill with blood  
  C. Right side of the heart does not function properly 
   1. Blood flow slows causing a build up of fluid in the veins (edema) 
 
 3. Signs and symptoms: 
  A. Absence of displaced apex 
  B. S4 gallop (resistance to filling) 
  C. Accumulation of fluid: first in the feet, next in the ankles and legs, and finally in the abdomen 
  D. Enlargement of the liver 
  E. Weight gain - because of salt and water retention 
  F. Loss of muscle mass 
  G. Depressed appetite 
 
 4. More likely found in elderly females 
 5. High rate of coexistence in patients with hypertension and atrial fibrillation 
 6. EF Normal (> 60%) 
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B. Systolic Heart Failure (Left-sided HF) 
 1. Causes: 
  A. Ischemic 
   1. Myocardial infarction 
   2. CAD (2/3 pts have CAD) 
   3. Diabetes mellitus 
  B. Nonischemic 
   1. Alcohol or cocaine abuse 
   2. Familial predisposed 
   3. Idiopathic 
   4. Primary and secondary valvular dysfunction 
   5. Thyroid disease 
   6. Viral infections - myocarditis 
 
 2. Pathophysiology 
  A. Impairment of the LV when it contracts during systole 
  B. The heart fails to pump out all of the blood that enters the chamber 
  C. Left side of the heart is not working properly causing fluid to back up into the lungs causing congestion 
  producing SOB and fatigue 
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B. Systolic Heart Failure (Left-sided HF), Continued 
  
 3. Signs and symptoms: 
  A. Apical impulse out in the axilla 
  B. Mitral valve regurg murmur 
  C. S3 gallop 
  D. SOB 
  E. Fatigue, tired and weak (unable to perform activities) 
  F. PND (difficulty breathing at night, sometimes causing awakening) 
  G. DOE 
  H. Asthma-like wheezing 
  I. Dry hacking cough that worsens with lying down (improves with sitting or standing) 
   1. Progresses - production of pinkish froth, sensation of bubbling in the lungs 
    A. Sensation of drowning 
  J. Pale clammy, or blue tinged skin 
  K. Decreased appetite and indigestion 
  L. Chest pain 
  M. Irregular pulse 
  N. Restlessness and confusion 
 
 4. EF decreased (<40%) 
 
C. Systolic = Diastolic 
 
 1. Mortality 
  
 2. Rate of hospitalization 
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1. Determining prognosis 
a. Mortality 

1. Class I symptoms – 5%-10% per year 
2. Class IV symptoms – 40%-50% per year 

b. Functional status – strong predictor (tend to decline over the 3 month prior to death) 
c. LVEF predicts outcome in moderate HF (value decreases in advanced HF with class III or IV symptoms 

and low LVEF) 
d. Patients wth the combination of: 

1. BUN > 43mg/dl  
2. Systolic BP <115 mm Hg  
3. Serum creatinine >2.75 mg/dl  

a. Experience 22% in-hospital mortality compared to 2% for those 
 without these impairments 

e. Cardiac cachexia (wasting of muscle, fat, bone, and myocardium itself) is defined as loss of more than 
7.5% of pervious normal weight. 

1. Independent risk factor for mortality in HF 
f. Central sleep apnea is prevalent in 25%-40% of HF patients. 

1. It worsens sympathetic activation and increases mortality 
g. Depression is a risk factor for HF and associated with: 

1. Functional decline 
2. Increased mortality 

h. Serum B-type natriuretic peptide (BNP) 
1. Correlates with symptoms and functional capacity 
2. The relative risk of death from HF increases by approximately 35% for each 100pg/ml rise in 

BNP 
a. Study example using predischarge BNP: 

1. BNP >700 correlated with risk of death of 31% in 1 month and 93% in 6 months. 
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1. Determining prognosis 
a. Seattle Heart Failure Model  

1. For outpatients 
2. Provides estimates of 1-,2-,3-year survival as well as mean life expectancy (data input to Web-

based calculator) 
a. www.SeattleHeartFailureModel.org 

3. Not useful for hospitalized patients, those with significant comorbidities, or preserved systolic 
function 

 
b. Enhanced Feedback for Effective Cardiac Treatment (EFFECT) Model 

1. For hospitalized patients 
2. This model stratifies patients into four groups at progressive risk for death at 30 days and 1 year 

a. Variables include:  
1. patient age 
2. respiratory rate 
3. systolic blood pressure 
4. blood urea nitrogen 
5. serum sodium 
6. presence or absence of cerebrovascular disease 
7. dementia 
8. COPD 
9. hepatic cirrhosis 
10. cancer 
11. anemia (hemoglobin <10 g/dl) 

b. Prognosis is independent of LV function data 
(Usuable for SHF and DHF) 

c. Web-based calculator:  (www.ccort.ca/CHFriskmodel.asp) 
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2. Other factors that reduce life expectancy in heart failure: 
 

a. Cardiac cachexia (wasting of muscle, fat, bone and myocardium itself) 
1.  Loss of more that 7.5% previous normal weight 

   2.  Independent risk factor 
 
  b.  Central sleep apnea 
   1.  Present in 25% - 40% of heart failure patients 
   2.  Worsens sympathetic activity 
   3.  Increased mortality in heart failure 
 
  c.  Depression 
   1.  Associated with functional decline 
   2.  Associated with increased mortality 
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A. Multiple factors predict mortality 
  
 B. The heart failure prognostic markers are: 
  1. New York Heart Association Functional Class IV 
  2. Decline in six-minute walking test 
  3. Presentation of hypo perfusion and volume overload 
  4. Depression 
  5. Cachexia 
  6. Multiple admissions 
  7. No identifiable reversible cause 
  8. Failure to respond to optimal therapy 
  9. Serum sodium <138 mmol/ml 
  10. Heart rate > 100 bpm 
  11. Creatinine > 2.0 mg/dl 
  12. Functionally dependent 
  13. Age > 70 
  14. Serious comorbidities 
  15. Syncope 
  16. Frequent firing of an ICD 
  17. Cerebral embolization 
  18. Sustained, elevated serum BNP level 
  19. Elevated serum cytokine levels 
  20. Elevated serum norepinephrine 
  21. Elevated serum cortical renin levels 
  22. Known cardiomyopathy 
  23. Left ventricular chamber volume 
  24. Cardiorenal syndrome 
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A. Diuretics 
 1. Diuresis is the 1ST step in treatment 
 
B. ACE inhibitors 
 1. Reduce mortality and HF admissions 
 2. Block the renin-angiotensin system by inhibiting production of Angiotensin II 
 3. Promote vasodilation 
 4. Promote after load reduction 
 5. Prevent ventricular remodeling 
 6. Reduce sympathetically activity 
 7. Use with care with patients with: 
  A. SBP < 80 
  B. Creatinine > 3mg per dl 
  C. Presence of bilateral renal artery stenosis 
  D. Serum potassium 5.5 mmol/l 
 
C. Angiotensin-receptor blockers (ARBs) 
 1. Reduce mortality and HF admissions 
 2. Block the action of Angiotensin II at its final receptor site 
 
D. Beta blockers 
 1. Reduce mortality 
 2. Decrease myocardial wall stress 
 3. Decrease ventricular remodeling 
 4. Afterload reduction 
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E. Spironolactone 
 1. For patients with moderate to severe HF 
 2. Should not be given when potassium is elevated or renal dysfunction is present 
 
F. Hydralazine plus isosobide dinitrate 
 1. Reduce mortality 
 
G. Digoxin 
 1. Effective in relieving symptoms of heart failure in the absence of dysrhythmias 
 2. Reduces mortality and HF admissions 
 
H. Morphine 
 1. Reduces dyspnea associated with CHF 
 2. Dilates palmary vasculature 
 
I. Cautions 
 1. Discontinuations of certain meds (digoxin, beta-blockers, ACE) increases symptom of 
 heart failure 
  
 2. Tricyclic antidepressants - do not use 
  A. Negative inatropic effect 
  B. Proarrhythmic 
  
 3. Phenothiazines (esp. thioridazine) 
  A. Lengthen Qtc interval 
  B. Increase the risk for ventricular tachyarrhythmias 
 
 4. Nonsteroidal anti-inflammatory drugs 
  A. Blunt the benefits of diuretics 
  B. Blunt the benefits of ACEI 
 
 


