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CONGESTIVE HEART FAILURE 

Heart failure is defined as inadequate cardiac output for the perfusion requirement so metabolizing tissues. (CO = HR x SV)

I. Clinical Manifestations:  fatigue/weakness, edema, SOB (orthopnea, paroxysmal nocturnal dyspnea, tachypnea), cough/ nocturnal cough (pink or white frothy sputum), abdominal pain (usually RUQ), constipation (venous system pressure decreases flow to GI tract), anxiety, cold extremities, wheezing

II. Positive Exam Findings/Diagnosis

A. Physical Exam:

1. CV exam:  jugular venous distension, + hepatojugular reflex, peripheral edema or ascites, cyanosis, parasternal right 

ventricular heave (next to xiphoid, L parasternal area), tachycardia, S3 gallop, S4, loud P2 (pulmonary component of S2), 

displaced apical impulse, diastolic HTN, hypotension

2. Dermatological exam:  stasis dermatitis, diaphoresis, cool extremities, 

3. Abdominal exam:  hepatomegaly, tender RUQ, pulsus alternans

4. Respiratory exam: tachypnea, pulmonary rales/ wheezing (cardiac asthma)

5. Urinary exam:  nocturia (better perfusion when pt. is lying down

B. Labs:   

1. (none of theses are specific for heart failure) respiratory alkalosis, mild azotemia, increased creatinine (severe cases), hyperbilirubinemia, check CBC, Thyroid, UA, albumin

2. ECG:  usually non-specific; T wave inversion (also in MI), BBB, atrial fibrillation

3. Chest Radiography:  pulmonary edema, cardiomegally, enlarged azygous vein

4. Echocardiography (best measurement):  decreased LV and/or RV function, hypertrophy, dilation, valve status, reduced EF
5. Angiography (invasive, but good way to measure pressure):  cardiomegaly, reduced EF, increased pulmonary wedge pressure

III. Essentially, the mechanisms of failure are restricted ventricular filling, pressure loading, volume loading, contractile impairment and arrhythmia.  (systolic dysfunction:  heart not pumping;  diastolic dysfunction:  heart not filling)
A. Restriction of ventricular filling:  mitral/tricuspid stenosis, constrictive pericarditis/tamponade, restrictive/hypertrophic cardiomyopathy, transient myocardial ischemia (diastolic dysfunction
B. Excessive pressure Loading:  aortic stenosis/coarctation, uncontrolled HTN, pulmonary stenosis/embolism ( systolic dysfunction (examples of increased afterload)

C. Excessive volume loading:  valvular regurgitation, VSD’s, PDA ( systolic dysfunction
mitral (LA, tricuspid ( RA, pulmonic  (RV, aortic ( LV , PDA (RV, PDA ( RV
D. Contractile impairment:  CAD, MI, transient ischemia, cardiomyopathy, myocarditis ( systolic dysfunction

E. Arrhythmia:  tachycardia, atrial fibrillation




Impair RV or LV filling:  atrial or ventricular arrhythmia




Impair RV or LV ejection:  ventricular arrhythmia

F. Mechanism

1.  ( EDV ( stretching of myocytes as ventricle dilates ( ( contraction of ventricle according to Starling’s Law (advantageous) ( hypertrophy of myocytes d/t (afterload ((# of sarcomeres, myofibrils) ( a shift in gene expression occurs to produce mitotic products rather than contractile products ( cell becomes useless (Contractile Impairment)
a. Often a binucleated cell is created yet the cytoplasm can’t divide.  These cells often appear in an area of AMI and 

hypertrophy

b. In athletes, hypertrophy occurs but the ejection fraction also (.  There are no binucleated cells.

c. Wall thickness does not correlate w/ pathologic state:  if the heart is both hypertrophied and dilated may have an (, ( or normal wall thickness.

2. ( Epinephrine from adrenal and ( NE form cardiac nerves( ( renal blood flow ( JG cells secrete renin(
a. ( Peripheral vasoconstriction

b. ( Aldosterone secretion from adrenal cortex ( (Na+ and H2O reabsorption

c.  Both ( blood volume and ( urine volume

3. ( Pressure in L atria ( (secretion of ANP (atrial natriuretic peptide)

G. Acidosis 

1. ( O2 ( ( ATP (respiratory)

2. ( Renal blood flow (metabolic)

3. Hb dissociation curve shifts to the right to give O2 more easily (@ 40 mm Hg- venous P Hb is 50% rather than N= 75%)

IV. Compensation occurs in response to (SV.   Therefore ( HR to initially compensate and maintain CO

A.  Compensatory mechanisms:

1. Neurohormonal activation (Lily figure 9.9) results in increases in all of the following:

NE

Epi-(-endorphins

calcitonin gene-related peptide

GH

cortisol

TNF-(
Neruokinin A

Substance P

Adrenomedullin

Endothelin

Renin activity

Angiotensin II

Aldosterone

Arginine vasopressin

Neuropeptides Y

Prostaglandins

Atrial natriuretic factor

2. Frank-Starling mechanism:  ventricular output increases (within limits) in relation to increased preload.

3.  Ventricular hypertrophy

V. Decompensation has four key factors: ( contraction, (EDV, ( CO, (ability to provide O2
A. ( Diameter of myocytes causes:

1. ( Capillary density 

2. ( Distance to center of myocyte (( capillary diffusion)-yet the enlarged myocytes require more O2 ( impaired mitochondrial function

B. ( Flow in coronary arteries d/t ( SV ( hypoxia (FORWARD FLOW DEFICIT)

C. ( Blood volume adds further workload on the heart

1. ( Workload is a stimulus for cells to divide

2. Gene expression is altered for division and away from contractile protein production (see above)

D. Other factors: ( deposition of fibrous tissue (( elasticity), ( adrenergic drive, ( Ca2+ availability, microcirculatory spasm, apoptosis

VI. LEFT HEART FAILURE 
A. Principle causes (in order of prevalence)

1. Ischemic Heart Disease usually d/t CAD/AS but also d/t CO poisoning, severe anemia

2. Essential HTN

3. Valve disease:  usually mitral or aortic (left heart > right heart)

4. Other myocardial disease:  viral endocarditis, cardiomyopathies, etc.

B. Forward Flow Deficits

-Decompensated LV ((EDV/(SV ( (CO ( hypoxia

1. Heart:  AMI

2. Brain:  hippocampus > cerebellum > caudate and putamen > cerebral cortex:  hypoxic encephalopathy

     (
            (
                          (
                   ( memory           ( motor         spontaneous activity       




     coordination

3. Kidney (medulla, LOH, CD):  Acute tubular necrosis ( oligouria ( polyuria ( anuria (quick transitions)

C. Backward Deficits

1. Pulmonary Congestion:  blood in LA can’t enter LV ( ( volume/P in LA ( back P into the pulmonary capillaries (pulmonary congestion) ( fluid enters pulmonary IS ( ( P in pulmonary IS ( fluid escapes into alveoli (pulmonary edema) 

Sn:  rales and gurgles 

a.  Nerve receptors (J receptors) activated ( simulation of vagus n.

i. Inspiration not completed before expiration begins (SOB, dyspnea)

ii. When lying, ( venous return to RA ( (RV volume ( (volume in pulmonary a.

-Severity detected by # of pillows pt req. to avoid dyspnea (orthopnea)

-Paroxysmal nocturnal dyspnea:  extreme dyspnea bordering on suffocation

b. Iron containing proteins from edema fluid and Hgb from RBCs are phagocytosed by macrophages( converted to hemosidderin ( siderophages (heart failure cells)

D. Clinical Manifestation

1.
Cardiac findings:  hypertrophied, dilated LV, enlarged LA w/ resultant atrial fibrillation (may potentiate thrombus 

formation), tachycardia, loud P2, S 3 gallop ( + S4)

2. Sx:  SOB, dyspnea, orthopnea, fatigue, paroxysmal nocturnal dyspnea

3. Sn:  diaphoresis, tachypnea, pulmonary rales/ wheezes

VII. RIGHT HEART FAILURE (fig 9.6, table 9.2 Lily)  (wt. may exceed 800 g or 3 x N)

A. Causes

1. LHF:  back up from pulmonary congestion ( afterload of RV

2. Cor Pulmonale:  1( LU disease causes ( pulmonary capillary P ( ( afterload of RV

B. Forward Deficits

1. Lungs:  cyanosis, 

a. ( RR

b. ( CO2 ( Respiratory acidosis

c. Pulmonary vascular disease, longstanding bronchitis, emphysema

C. Backward Deficits: 

Visible Sn/Sx:  jugular vein distension, peripheral edema

1. Liver -backflow deficit from RA into IVC into hepatic vein ( chronic passive congestion ( infarction (Nutmeg liver 

        (centrilobular necrosis) ( cirrhosis d/t cardiac failure

a. Cirrhosis:  acute inflammation ( regeneration and repair

i.   Nodular necrosis

ii.  Basement membrane determines formation of scar tissue or repair

b. Portal hypertension  (Hx of portal hypertension then LV signs appear ( LV failure)

1( LV disease or RHF ( portal vein congestion  (Sn:  hemorrhoids, umbilical veins dilated, ascites, and esophageal varices

2. Spleen (hepatomegally)

a. Hemolysis ( extramedulary hematopoiesis

b. Portal vein congestion ( splenic vein congestion 

c. Liver disease (primary)-hepatomegally causes a bleeding disorder d/t platelet sequestration

3. Kidney  

a.   Portal vein congestion ( renal vein congestion ( acute tubular necrosis

b.   Decreased flow ( anasarca, ascites

4. Brain

a.  Hypoxia from congestion of cerebral veins (backup of jugular- distended, and SVC)

D. Clinical Manifestations


1.
Sx:  fatigue, abdominal discomfort (RUQ), chronic bronchitis, emphysema


2.
Sn:  (JVP, hepatomegaly, peripheral edema, and pulmonary vascular disease

VIII. Treatments

A. Look for the cause with addressing the symptoms:

Heavy metal toxicity


Hyperthyroidism


Anemia


HTN, CAD, valvular 



Disease


Fluid or sodium overload


Malnutrition


Kidney disease


Pulmonary embolism, 


Cardiac myxoma

Naturopathic Treatments:  


Patients on a diuretic such as Lasix are often also treated with digoxin.  Thus, potassium and magnesium both become deficient intracellularly.  Administration of magnesium alone will induce hypokalemia due to stimulation of the Na/K ATPase.  Thus, potassium and magnesium should be administered concurrently.  Raised BUN indicates decreased clearance and is iatrogenic (pre-renal azotemia) rather than an indication of renal failure as raised creatinine is (meat will affect a creatinine test). CHF has a 90% mortality over 10 years

· Dietary Factors:  The diet should be low in sodium.  CHF patients may have multiple nutritional deficiencies secondary to increased requirements, malabsorption (resulting form bowel-wall edema) and medical therapy (loop diuretics may deplete magnesium, potassium, thiamine and other nutrients; digoxin may deplete magnesium).  A nutrient dense diet, combined with a comprehensive supplement program, may improve cardiac function and enhance overall health.  

· Activity:  bed rest during acute phase, head elevated; increase activity gradually as tolerated

· Anti-edema/ embolism stockings

· Supplemental oxygen

· Diuretics

· Arrhythmia reduction:  Mg, Ca, K, Digitalis p., Strophanthus, Urginia maritima, Taurine

· Cardiotonic/Inotopic:  CoQ10, Taurine, Carnitine, L-arginine, Crataegus oxycantha, Coleus forskholli, Digitalis purpurea, Strophanthus, Urginia m., Testosterone?

Optimal clotting:  vit. E, GBE, Bromelain, vitamin C, (-3 FA’s, eliminate sucrose
	CoQ 10
	30-300 mg/day depending on severity
	

	L-carnitine
	· 300 mg/ tid

· 1 g/ bid

Gaby:  500 mg bid to tid
	· uncontrolled trial:  resulted in clinical improvement

· double-blind study:   resulted in possible benefit

	Taurine
	· 4 g/day for 3-31 days

· 2 g tid

Gaby:  2-4 g/day, divided doses
	· Produced marked clinical improvement in 5 of 7 patients.  

· double-blind study: significantly more effective than placebo by various subjective and objective criteria.

	Magnesium
	IV or IM or as part of Meyer’s cocktail without calcium, once per week for 6 weeks in stable cases, then as needed.  Follow with oral, 300-600 mg/day
	See magnesium discussion above.  Do not include calcium in the IV therapy. Oral magnesium can be helpful, but parenteral therapy is considerably more effective. Oral magnesium may help sustain the improvement following successful parenteral therapy.

	L-arginine
	5.6-12.6 g/day for 6 weeks

Gaby:  3-9 g/day in divided doses, ic or cc
	double-blind study:  significantly improve functional capacity compared with placebo

	Thiamine
	200 mg/day for 6 wk.
	Uncontrolled study:  22% increase in LV ejection faction after treatment .  Inconsistent results in other trials

	Crataegus oxycantha
	standardized to 1.8% vitexin-4’-rhamnoside, 100-250 mg bid to tid; solid extract of flowers, leaves and berries ¼ tsp bid
	Bill Mitchell recomends ½ tsp solid extract 3-4 times daily.

	High potency multiple vitamin/ mineral
	Reduce the dose of the above nutrients to account for the levels in the multiple.
	


B. Conventional Treatments

1.
During acute heart failure, most patients will require hospitalization.  

2.
Pharmaceutical therapy:

a. Sympathomimetic amines (dopamine, dobutamine):  acute stage, severe cases

b. Reduce afterload:

i. Diuretics/ ACE inhibitors:  acute or chronic stage

ii. Vasodilators

c. Improve contractility:  inotropes

d. Slow rate:  inotropes

e. Anticoagulants:  if heart function is compromised w/ uncoordinated filling or valvular dysfunction then they are at the risk of a CVA

2. Procedures

a.
Cardioversion: controlled shock, occurs at R wave, to correct an arrhythmia (defibrillation:  uncoordinated electrical 


activity in the heart)

a. Pacemaker

b. Intra Aortic Balloon Pump

c. Valvuloplasty

d. Cardiomyoplasty

e. Heart Transplant

