The Cardiovascular System, Part I: To the Midterm and Back Again, Compiled by Ben Lawner

Dr. Khin, MBBS, PhD, MD,  8:00-9:00 am, September 23, 2002   

Your kitchen is different than the pipes found in the cardiovascular system

Endothelial cells are NOT squamous epithelial cells

Damage to endothelial cells is major problem in atherosclerosis- leads to thrombosis

Areterosclerosis: “Hardening”of the arteries

Three important diseases that are covered.

· Consider CRP testing in:
Males over 45, people at risk, people with cardiac symptoms without hyperlipidemia or hypercholesterolemia

Look for inflammatory etiology of CHD

CRP= C reactive protein, an indicator of CAD and subsequent inflammation

	DISEASES
	PATH
	S/S
	CLINIC

	Atherosclerosis
	Atheroma also called. Not a tumor, just deposition of plaque. 50% of all deaths, implicated in CVA, aneurysm, gangrene. Risk factors include HTN, DM, hypercholesterolemia, hyperhomocysteineemia. Cigarette smoking. Infection and inflammation involved. Risk related to increased low density lipoprotein. Foam cells rupture. Fibro-fatty plugs involved. Oxidized LDL. Hyperlipidemia. Weakening of blood vessel wall. Affects elastic arteries. 

Minor risk:
Sedentary life style, Oral contraceptives,Type A personality and obesity, Menopause

Diets high in animal fat

Common sites include:
Cerebral vasculature

Heart

Circle of willis

MORPH: Fatty streaks, ulcerations, jagged intimal surface, endothelial damage

On its own, it does not usually kill. Thombosis is the culprit in myocardial infarction 

ROLE OF HOMOCYSTEINE:
Abnomal methionine metabolism, folic deficiency. Homocysteine toxic to EC. Alcoholics can also have deficiency. 

HOMOCYSTEINEURIA:  (autosomal recessive/rare) 
Leads to severe ASHD.  

Homocysteinemia reduces antioagulant activity, causes increased stickiness of platelets. 

	HTN
Ischemic

sequelae

Hemodynamic disturbances

Precordial pain

Angina

Gangrene

Embolism


	Complicated plugs:
Ulceration

Calficication-indicated damage

Intraplaque hemmorhage

Endothelial cells:
Produce antithrombotic factors

Plasminogen activator

Regulation of vascular reactivity

Produce thrombotic factors

Produce vWF
Regulation of inflammation

Regulation of cell growth

DM: Cellular dysfunction, platelet deposition. Osmotic derangements. Endothelial cell dysfunction. Glycosylation traps LDL.
AGES: Advanced glycosylation end products. These trap LDLs, sequelae from diabetes. 

CVA, TIA, MI

	Monckeberg Arteriosclerosis
	Rare under 50; frequency increases with advancing age. Band like calcifications with medial of medium sized and small muscular arteries. Unrelated to atheroma but the two diseases may co-exist. Etiology unknown. Calfication seen on Xrays, no narrowing. 
	Ischemic sequelae
	Little clinical significance

	Arteriolosclerosis
	Small blood vessel occlusion. That too we will talk about. Proliferative fibromuscular and endothelial thickening of walls of small arteries/arterioles. HTN is comorbid. Two types;
HYALINE:  Diffuse pink hyaline thickening of walls of arterioles. Narrowing of lumen and elastic tissue proliferation. Elastosis. Decreased blood flow to tissues. Seen in kidneys. 
HYPERPLASTIC ALS: Concentric laminated onion skin thickening, reduplication of basement membrane and smooth muscle proliferation of arteriolar wall with luminal stenosis. Associated with fibrinoid necrosis. Necrotizing arteriolitis. Often occurs with malignant hypertension. 

Role of inflammation underestimated in acute disease. C reactive protein now emerging as a better predictor of H/A. New methodology.  Dr. Khin is quoting a cardiologist from some unknown BS university with an allopathic medical school… school began with an, “H,”or something, perhaps located in Massachussetts. 


	Ischemic sequelae
	Often follows HTN

Benign HTN: Most common, causes elastosis and hyaline thickening.

Malignant hypertension: Extremely severe, associated with hyperplastic ALS. Usually associated with diastolic over 120. Medical emergency due to kidney and end organ damage. 


	Arteritis
	Variety of inflammatory or immunologically mediated disease

PAN: Polyarteritis nodosa. Necrotizing arteritis of small to medium sized arteries throughout body. Multiple organ systems are involved. Widespread ischemic tissue injury. Lesions are sharply circumscribed. Induce thrombosis and formation of microaneurysms. Fibrinoid necrosis with neutrophil infiltration of arterial wall. Thickening, aneurysm formation. Male predominant. 


	Fever
Malaise

Weight loss

Abd pain

Melena


	May be associated with HBV.

Deposition of immune complexes may play role in pathogenesis. 



	
	ALLERGIC ARTERITIS AND GRANULOMATOSIS: Churg-Strauss disease. Granulomatous vasculitis of multiple organ systems, particularly the lungs. Similar to PAN, but with increased frequency of lung involvement. 


	Peripheral 

Eosinophelia


	Association with asthma. 

	
	WEGENER’s GRANULOMATOSIS: Necrotizing granulomas and vasculitis in upper respiratory tract, lungs, kidneys. Peak incidence in 5th decade, male predominant. 
	Mucosal
ulceration and destruction of nasal cartilage. Saddle nose deformity.
Cough
Dyspnea

Deformity
Glomerulonephritis

	Giant Cell Arteritis
	TEMPORAL ARTERITIS: Granulomatous inflammation of medium and small arteries. Cranial and temporal arteries commonly affected. Vasculitis with granuloma formation. Multinucleated giant cells, associated with thckening and fibrosis of vessel walls and luminal stenosis. 
	H/A
Fever

Anemia

MS symptoms
Sudden blindness



	
	TAKAYASU’s ARTERITIS: Granul. Inflammation of medium to large arteries. Strong predilection of aortic arch and its branches. Luminal obliteration and narrowing occurs. Mononuculear cell infiltration of wall, gran. Formation wth giant cells and medial fibrosis. 
	Ischemic sequelae in head and neck


	HTN may occur. Markedly diminished upper extremity pulses. 


Atherosclerosis, continued:

Several theories of pathogenesis.

A) reaction to injury. Endothelial injury due to hypertension, DMN, hyperlipidemia, etc. Increased permeability to plasma lipids ensues. Released PDGF stimulates smooth muscle proliferation, collagen deposition, and foam cell proliferation (development of atheroma)
B) Smooth muscle proliferation may be the initial event, or thrombogenesis the major factor. 

Endothelial cell functions:

· -Production of anti-thrombotic factors- Prostacyclins, thrombomodulins, plasminogen activator, heparin

· -Production of thrombotic factors: tissue factor, PA inhibitor, von Willebrand’s factor

· -Production of ECM: collagen, elastic, proteoglycans

· -Permeability barrier

· -Regulation of vascular reactivity and blood flow: Endothelin and ACE are vasoconstrictors, NO / EDRF / Prostacyclin are vasodilators

· -Regulation of inflammation and immunity: IL 1,6,8, adhesion molecules, HLA antigens

· -Regulation of cell growth via stimulators like PDGF, CSF, FGF. Inhibitors of cell growth include: TGF-B, Heparin

· -Oxidation of LDL 

· Injury to endothelial cells implicated in pathogenesis of atherosclerosis. (Increased LDL, adhesion of leukocytes, altered gene expression of reactive molecules) 

Hypertension engances atherogenesis via:
-mechanical stress causing direct EC injury

-HT alters EC permeability

-HT increases thickness of muscle layer of arterial wall and increases connective tissue elements

Diabetes mellitus enhances atherogenesis via:
-Primary cellular abnormalities like decreased life span and increased cellular turnover

-Platelet dysfunction correlated with increased adhesiveness and deposition

-High glucose leads to deposition of sorbitol in artery walls, osmotic derangements. 

-Glycosylation leads to AGE buildup in arterial wall and traps LDLs. Glycosylated LDL is susceptible to LDL oxidation (toxic) 

Clinical features of atherosclerosis:
-Narrowing of vessel lumen via atheroma

-Predisposition to thrombosis (occlusion or embolism)
-Weakening of cell wall leading to aneurysm formation 

Why are atheromas bad, mmkay?
-Focal and sparsely distributed and become more numerous with disease advancement

-Atheromas produce occlusive small vessel disease

-Cause weakening of vessel wall

-Extensive atheromas are friable (tendency to break apart) and can produce emboli in distal circulation

Dr. Khin Continued, September 24, 2002, 8:00 am to 9:00 am ISCHEMIC HEART DISEASE

Blood supply review: 
Arteries originate from EPICARDIUM. Ischemic changes reflective of anatomy. Muscle farthest away from blood supply toward endocardium.
Oxygen is available from blood on INSIDE of cardiac change

Muscle farthest away is most vulnerable to ischemia

· RECURRENT PATHOLOGICAL THEME: 
The role of acute plaque change in IHD is paramount. In most patients, there is an initiating event of plaque change. The plaque can fissure, rupture, or cause hemorrhage. Erosion or ulceration of the plaque can expose the thrombogenic subendothelial basement membrane to the blood. Adrenergic stimulation can enhance the occurrence of plaque change. Peak incidence of MI occurs in the morning, with a co-incident rise in sympathetic tone, blood pressure, and platelet reactivity. Peak incidence of MI is 6:00 am to 12:00 noon.  Most dangerous lesions are those that are MODERATELY stenotic (50 to 75%). These plaques have a fatty core that is more susceptible to injury. Severely stenotic lesions may actually be partially, “protected” against rupture. Some of these lipid-rich, moderately stenotic lesions may not induce anginal pain on their own. (See Robbins, pp. 553 for further on plaque change)

LAD: Interventricular septum and anterior wall of LV
RCA: Posterior wall AND INFERIOR WALL (as evidenced by changes in II, III, aVF on EKG)
CIRC: Lateral wall of left ventricle

Most MI’s will affect the LEFT ventricle, true right ventricular MI’s are very rare. 

EKG changes for true right sided pathology involve modified leads

Mentioned something about embolism:
-Recall that coronary arteries perfused during diastole
-During systole, blood flows out of heart
-Blood vessels inside myocardium closed during systole

Causes of increased myocardial oxygen demand:
Thyrotoxicosis

LVH
HTN
Exercise, sympathetic activity

Tachydysrhythmias

Holter monitoring: Used to continually monitor cardiac rhythm over 24 hour period. Identifies silent dysrhytmia. For patients complaining about palpitations / fluttering, this tool allows for persistent cardiac monitoring. 

	DISEASE
	PATH/MORPH
	S/S
	CLINICAL

	Ischemic Heart Disease
	Coronary artery disease, condition of inadequate blood supply to provide for the oxygen demands of the heart. Risk factors include older age, male gender, family hx. Modifiable risk factors include HTN, cigarette smoking, hyperlipid/hypercholesterolemia, DM, hyperhomocystinemia. 
Etiolog:y: 
Reduced coronary artery blood flow.  Major cause is atherosclerosis. Vasospasm, decreased oxygen delivery.
Pathology:
90% of MI’s are due to atheroma, already 75% occlusive. Thrombosis usually follows acute plaque change. 
	Angina, various types

Exertional dyspnea

Fatigue
Nausea

Vomiting

Diaphoresis
	Angina pectoris: Pain in the chest, paroxysmal (sudden) substernal or precordial chest pain due to myocardial ischemia. Pain radiates to left arm, neck, back. 
Stable angine: Pain of short duration induced by exertion and relieved by rest
Unstable: More severe pain, longer duration, attacks at rest.
Variant/Prinzmetal’s: Chest pain at rest, brought on by effort, associated with EKG changes, spasm. 
Silent ischemia: Abnormal EKG changes and holter monitoring. 
With angina alone, no pathologic evidence of MI but patchy myocardial fibrosis may be present which represents prior ischemic episode. 

	Chronic ischemic heart disease
	Slowly developing ischemic diesase of myocardium. May lead to insidious onset of CHF. Pathologic features consist of LV fibrosis, patchy scars, and fibrocalcific depositis may be present MV annulus and on aortic valves. 
	Similar S/S
	Angina involved

MI involved

Insidious onset of CHF

	Myocardial infarction
	Ischemia, coagulative necrosis of myocardial fibers. Loss of normal conduction and contraction. Infarction involves LV, RV infarction often occurs after extensive LV infarct. 
Hypertrophy: Dr Khin notes that massive enlargement >>15 mm wall thickness place more of an oxygen demand on the heart. LVH is a compensatory change often implicated in MI. 
Anemia: Reduced oxygen carrying capacity. 

Thrombosis on top of atheroma.

Dr. Khin also emphasized the role of “complicated plaques”in inducing MI. Plaques with superimposed thrombosis or occlusion. 

Typical sequence of events: A) Sudden change in morphology of atheromatous plaque, B) platelet adhesion, aggregation, and activation, C) thrombus evolves to occlude completely the lumen of the culprit vessel. 
	Sevee angina>20-30 mins
Crushing chest pain

Weakness
Pallor

Diaphoresis
Massive murmur with ruptured IVS

EKG changes

Isoenzyme changes
Leukocytosis in late MI
	DIAGNOSTIC PEARLS:
CK: Sensitive and specific for acute MI. Rises within 4 to 8 hours, returns to normal in 2 days. SERIAL STUDIES required for ddx.

TROPONIN-I : As sensitive and more specific than CK-MB, rises within 4 to 8, may be persistently elevated. First to rise.Troponin I is the best isotype, most specific. 
LDH/SGOT rarely used for ddx
Thromboembolic phenomena: Due to slower blood flow, necrotis tissue, sequelae from MI

Paradoxical infarction: slow occlusion of artery.  Collateral circulation occurs. The perfusing artery may get blocked and affect other areas of the heart. 

	Transmural infraction
	Infarction of full thickness of ventricular wall, > 2.5 cm. Usuall due to complicated atheroma with thrombosis. Generally more severe, associated with complete blockage of circulation. Occlusive plaques=transmural infarction 



	Subendocardial infaction
	Limited to inner one third of one half of ventricular wall, usually due to diffuse coronary atheroma without total occlusion. Usually present with an in-complete blockage of circulation. 



	Sudden cardiac death
	Unexpected death within one hour of s/s. Major cause is coronary atherosclerosis with thrombosis. Less common causes include aortic stenosis, arrythmias, myocarditis, MV prolapse, hypertrophic cardiomyopathy. V-FIB. 


· Some macro/microscopic classifications of MI:


	Macroscopic Appearance of MI
	18-24 hours


	Infarct is pale to cyanotic

	
	2-3 days
	Infarct becomes mottled and more circumscribed

	
	3-7 days post
	Necrotic area progressively more apparent with a soft, yellow-brown central area and hyperemic border. 

Myomalacia cordis: DANGER of rupture. Soft, yellow myocardium with weakened wall. 

	
	6 weeks
	Fibrous scarring

	Microscopic appearance of MI
	1-12 hrs
	Wavy myocardial fibers seen at edge of infarct, lipid droplets and cytoplasmic vacuoles in border zone viable cells. Vacuolar degeneration, myocytolysis.

	
	12-72 hrs
	Eosinophilic coagulative necrosis of infart area with neutrophil infiltration. Later macrophages engulf and remove dead myocytes

	
	7-10 days
	Granulation tissue progressively replaces necrotic tissue and ultimately a dense fibrous scar is formed


Thromboembolic phenomenon:
-Particularly in transmural infarction, you get thrombosis on inside of chambers

-Thrombosis on top of infracted area also occurs

-Mural thrombosis is non-occlusive


Some other complications:
-CHF: Congestive heart failure when >20% of LV involved. Scar area causes dyskinesis, abnormal wall movement, and decreased CO
-Tamponade: hemopericardium, expansion prevented by accumulation of blood in pericardial sac

-Ventricular rupture: 1-5% of cases within first 10 days

-Dressler’s syndrome: Fever, pericarditis, and pleural effusion developing with 2 weeks to several months post infarct

-Ventricular aneurysm: usually with a mural thrombosis in sac, late complication

-Cardiogenic shock: >40% of LV involved. Most common cause of death among hospital patients with MI. In cardiogenic shock, patients develop pulmonary edema with resultant hypotension. This shock is rapidly fatal unless reversed with inotropic agents, pressors, and other interventions

-Fibrinous pericarditis: Overlies area of infarct

Rapid tx;
Reversal of ischemic process is of prime importance; several methods available:
1) Thrombolysis: Retevase, t-PA, streptokinase, other intravascular clot busting agents admin rapidly

2) Cardiac catheterization: Rapid transport of patients to appropriate tx center (Get thee to a cath lab!) 

3) Early reperfusion prevents necrosis, beware reperfusion dysrhthmia
FYI: Current pre-hospital protocols provide for immediate treatment of myocardial infarction by paramedics. Paramedics in dade county can administer retavase (r-TPA) and elect to transport to a designated cardiac care center; a hospital capable of getting a patient to a catheterization lab within 30-60 minutes.

Dr. Kaufman, Internal Medicine/Cardiology and Ischemic Heart Disease. September 24, 2002

IHD Risk factors, review

Nonmodifiable: Age, sex, family history

Modifiable: Hypertension, hyperlipidemia, cigarette smoking, obesity, glucose intolerance

Etiology of CAD: atherosclerosis, vasoconstriction, platelet aggregation, thrombus formation

Ischemia in perspective: Angina, MI, intermediate ischemic syndromes (unstable angina), Silent cardiac disease and CHF
Majority of patients are ASYMPTOMATIC

ANGINA REVIEW:
Sensation of pain, pressure, burning, tightness. Pain typically near sternum. Occur with dyspnea and anxiety. Related to exercise, cold, stress, meals, emotion.

Duration is 30seconds to 20-30 minutes. Relived by NTG

Epigastric pain may indicate underlying cardiac disease

As people get older, respiratory symptoms may predominate like: DOE, fatigue
If you can run up two flights of stairs, you can have sex…. Dr. Kaufman

Time for angina: Longest duration is usually 30 minutes. Past 30 minutes, more concern exists over MI
If nitroglycerin is used, it usually works immediately within minutes. 

Recall that angina reslts from excessive myocardial oxygen demand or inadequate oxygen supply. CAD will decrease supply. 
Hypertrophic disease: may actually cause ejection fraction to decrease. Ventricular hypertrophy also places excess demand on the heart

Nitric oxide: vasoactive chemical that permits vaso-dilation.
Release of endothelin-1 causes vasoconstriction 

Spectrum of angina: Reviewed from vasospasm to occlusion. 
Importance of vasospasm: Angina at rest, lower threshold for angina, precipitant of acute MI? 

Bedside indications of vasospasm: rest angina, normal blood pressure during an observed episode, ECG evidence of ST elevation with chest pain
ST segment changes may be indicative for ischemia. Depression indicates ischemia. Elevation may also appear in variant angina. 
Depression diagnostic in a cardiac stress test. 
MIXED ANGINA: Form of stable angina caused by a combination of atherosclerotic lesion AND vasoconstriction. Vasoconstriction=variant

Myocardial oxygen balance throughout 24 hours:
-Most coronary events take place in the early morning hours

-Demand increases with exercise and activity, but greatest resting demand is during the waking cycle

-Circadian rhythms cause important variations in myocardial oxygen suppl.y. 

CAUSES OF ISCHEMIA/ANGINA
Outflow tract obstruction

Aortic stenosis

Hyperthyroidism  
AM Circadian patterns: Increase in PLT stickiness, increases in cortisol, increase in vascular alpha sensitivity

TOOLS FOR DIAGNOSIS: 
-History and physical

-EKG: to diagnose dysrhythmias

-Enzyme testing usually done in hospital 

-CPK/Troponin in cardiac disease
(These enzymes are usually serial, done in ER) 

-Inflammatory and acute phase reactants (C-RP often elevated in MI)

-CXR: pulmonary involvement, cardiac engorgement

-Lab studies

-Coronary arteriography: anatomy of vessels, right and left arteries visualized, look for blockage

-Ask about syncope, pain, exertional dyspnea, shortness of breath, radiation

ECHOCARDIOGRAM:
Look at  walls for thickness, irregularity, look for incompetent valves. Doppler modes of ECHO allow provider to visualize regurgitant blood flow. Dobutamine administration can differentiate between good vs. bad muscle. Will accentuate muscle movement for diagnosis. 

INDICATIONS FOR EXERCISE STRESS TESTING: 
-Evaluation of atypical chest pain

-Evaluate severity of established CAD

-BRUCE PROTOCOL: Patient walks for three minutes, every 3 mins the treadmill increases speed and incline, standardized testing protocol. 
-Patients should ideally complete a level III or stage III Bruce protocol

-Systolic blood pressure should INCREASE during testing
-Can use nuclear materials for uptake

ABNORMAL STRESS TESTING: 
-Blood pressure drops

-Exacerbation of symptoms

-Onset of ventricular arrythmia

-ST segment depression

Dr. Kaufman, Coronary Heart Disease, September 27, 2002 8:00 am-9:00 am

Diagnostic testing modalities for evaluation of CHD


	MUGA
	Mutiple gated acquisition. Measures how well heart functions as a pump, much like echo. More accurate. MUGA measures ejection with contraction. Extremely accurate for EF measurement. Be cautious with medications like Ca channel blockers if EF is under 40. Radioactive substance tags red blood cells so they can be seen when pictures are taken with gamma camera

	Holter monitor
	A portable EKG monitoring device used for the diagnosis of arrythmias. At risk patients wear this device for 24 hours or longer. The holter can be hooked up to an EKG to give a serial printout of the patient’s monitoring leads. This test is extremely useful when the patient complains of palpitations w/associated symptoms but presents with an equivocal EKG at the PMD’s office. The Holter monitor keeps track of heart beats over a long period of time

	SCIM CT
	In motion CT scan of cardiac activity

	MRI
	Sophisticated view; looks at function of heart in 3d as well as valves and walls. 

	Ultrasound
	3d, can identify abnormal growth changes. Ultrasound evaluated wall kinetics and is excellent for catching prolapse and regurgitation.

	Electron beam computed technology
	Evaluates amount of calcium around heart. If value is below 200, then it is generally acceptable. 


Recall that cocaine may induce vasospastic coronary events

Acute coronary syndromes relate to unstable angina. People go to ER complaining of CP and are admitted for 24 hour eval. Echo or stress testing is done to ensure that pt does not have coronary event. Serial enzyme studies ideal.

Indications for the exercise stress test:

-Atypical chest pain


-Eval severity of established CAD


-Evaluate tx efficacy


-Evaluate surgical results


-Guide post MI rehabilitation

Prevention:

Safety check up prior to fitness program. Treadmill initially is set at 2 or 3 mph and kept constant. Angle of treadmill is raised 3 degrees q 3 minutes. EKG, BP, RR, and other vital parameters are monitored. 

Indications for Thallium stress testing:

Abnormal ECG revealing LVH or BBB


Pain on exercise without diagnostic ECG changes


Estimate myocardium at risk


Enhance specificity for patients with high incidence of false positive tests

Contraindications for Thalliun stress testing:

Physically unable


MI impending or acute


Known ominous CAD


Unstable angina


Severe aortic stenosis


CHF- walking patients up and down hallyway is important to evaluate how well there are doing


Severe, uncontrolled HTN


Uncontrolled arryhythmias


Heart blocks other than uncomplicated first degree (PR > 0.20 ms)


Acute systemic illness

Prevention of CAD:

-Prevent premature death and enhance quality of life


-Arrest the atherosclerotic process by controlling risk factors


-Diet, exercise, smoking, BP, and even DM are modifiable


-Use of baby ASA to reduce mortality from heart attacks


-Control arrythmias with appropriate medication / revascularization

Overview of cardiac pharmacology

	DRUG
	MECH
	CLINICAL

	Nirates
	Open up blood vessels. Work via nitric oxide. Available in IV, transdermal, sublingual, variety of forms. SOME cardiologists say that NTG does not work in increasing o2 supply, others state that nirates simply reduce myocardial oxygen demand…
	Reduce preload and afterload

Dilation of epicardial sinuses

Increased collateral flow

Ameliorate vasospasm

Minimize nitrate tolerance with:
Smaller doses, less frequent doses, avoidance of long acting nitrate formations, build in nitrate-free interval

	Beta blockers
	Block cardiac B1 receptors. Drugs also function in coronary vaso-constriction. These may also decrease beta 2 stimulation of vessel dimater. Induce hypercontractility in stenotic areas in unstable angina.
	Reduce myocardial oxygen demand

Reduce hypertension

New uses in post-MI therapy

Anginal prophylaxis



	Ca2+ channel blockers
	Block calcium channels, prevent sacroplasmic release of Ca
	Prevent spasm

Reduce afterload

Decrease coronary artery resistance

Contraindicated in patients with low EF

Negative inotrope

	Nitrate side effects
	Flushing, headache, dizziness, postural hypotension, reflex tachycardia, tachyphlaxis



	Beta blocker side effects
	Bradydysrhythmias. Intensification of conduction abnormalities like AV block, depression, confusion, fatigue, impotence, bronchospasm

	Calcium channel blocker side effects
	Hypotension, dizziness, edema due to peripheral dilatation


A word about Beta and Calcium channel blocker theapy:
-Beta blockers intended effect is to inhibit rise and heart rate/contractility. This will decrease demand 

-Ca channel blockers prevent vasoconstriction at stenotic sites and improve coronary blood flow. In addition to their role in HTN, these drugs are excellent anti-arrythmics. Refer to Paneuvil’s lecture for details

-Calcium channel blockers can cause reflex sympathetic stimulation

-Beta blockers excellent at improving long term survival post mI


Major prognostic determinants in CAD:
-Degree of LV dysfunction

-Extend of actual CAD

-Objective severity of ischemia as in exercise stress test findings and tolerance

-Recent ischemic events like MI, unstable angina, SCD with resuscitation

When to do coronary angiography:
-Symptomatic patients

-Noninvasive test results that are equivocal

-Evaluation/reassurance in unexplained CP

-Document coronary artery spasm

-Evaluations for indication of bypass surgery

-Identification of high risk lesions

-Coronary angiograpgy with stenting/angioplasty is the goal in patients with acute-MI

-Abnormal resting EKG in asymptomatic patients

-Exercise ECG consistent with cardiac ischemia

Percutaneous transluminal coronary angioplasty

-Single vessel disease with proximal lesion plus medically intractable symptoms

-Important in tx of CAD to dilate narrowed arteries

-Ballon angioplasty similar


Indications for the big zipper, or CABG (Coronary Artery Bypass Graft) 

-Unacceptable angina despire maximal medical therapy

-Severe CAD refractory to stent placement, ballon angioplasty

-Severe occlusion of main coronary arteries

-Stent failure

Dr. Berger, 9:00-10:00 am, Cardiovascular Consultation, September 25, 2002

AMI’s usually preceeded by some warning or sign/CAD is preventable! Get the message. 

Acute inferior wall MI: RCA 

Diagonals come from LAD, where are posterolateal ventricular brances are

Anatomical landmarks are of vital importance. 
Supply, demand, and time are three reasons that people have heart attacks

Ischemia: Lack of oxygen due to adequate supply. Ischemia leads to infarction, oxygen deprivaion over time

Small muscle damage now picked up by sensitive enzymes

Physcian’s confidence level is imperative to patient recovery 

Time influences treatment decision: Angioplasty vs. lytic agent therapy is based upon time

Cardiac cath below is picture of occluded left main coronary artery: (LAD comes from L main) 
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Above picture indicates potential for MASSIVE anterolateral MI: almost complete  L main occlusion. 

Contractlity: How fast does the heart squeeze; important factor in myocardial oxygen consumption

Beta blockers: Diminish cardiac contractility; often used in anginal patients to decrease cardiac oxygen demand

Supply and Demand also factor heavily in myocardial oxygen consumption

Physician’s therapeutic regimen is focused on reducing door to drug time. 

Nitro is a prominent venous dilator: increased preload. Does not necessarily affect supply unless vessels are in spasm. Will reduce o2 consumption

Mortality and morbiditiy of an inferior wall MI is better because the right ventricular wall is affected in anterior wall MI.s

Right ventricular wall MI’s will severely affect preload and adversely affect contractility; thus, these MI’s have worse prognosis. 

Diagnosis of MI in emergency room: EKG, enzymes, clinical presentation

Diagnosis of MI in office: 

-Classic angina is precordial chest discomfort, radiating, relieved by rest and NTG, brought on by activity

-“Giving ground syndrome”- patients gradually leak out pertinent information about cardiac hx. Be aggressive with at-risk individuals. 
-Be wary of decreasing exercise tolerance and ability; index of suspicion related to risk factors

-Cardiologist feels that chronic angina is something that you don’t have to live with: be aggressive with management of cardiac ischemia

-Take an excellent history. Those patients with chronic angina are those that cannot be salvaged: post cath with distal vessel disease, on lots of meds. 

-Look at medication hx: increasing usage of NTG, etc. 

-Look for complications as first sign of ischemia
Moving on to complications of acute myocardial infarction:
-Complications may unfortunately emerge as presenting symptom

-Congestive heart failure: symptom, not a diagnosis. Pulmonary edema secondary to left ventricular failure. 

-Elevated BP, neck vein distention, PE, PND, tachycardia, dyspnea, cyanosis (late), arrythmia, s4 or s3 heart sound


-CHF secondary to MI due to failure of ventricular wall. Second problem is mitral regurgitation OR arrythmia

Arrythmias:

 Supraventricular or ventricular

Afib is one of the most common rhythms in myocardial infarction.
If arrythmia is in a hemodynamically stable patient, be cautious about treatment

Address the dysrhythmias by the company they keep

Patient in a-fib with congestive heart failure probably mandates treatment (afib with RVR, or rapid ventricular response)
Ventricular problems: Vtach, PVCs, V-fib

VFIB: lethal dysrhythmia, common cause of sudden cardiac death

VTACH: Can result in hemodynamically stable or unstable patient, treatment is usually aggressive

Shock in acute MI
Shock is systemic hypoperfusion

Shock involves systemic symptoms like diaphoresis, tachycardia, hypotension is late. 
Mental status is an indicator of shock, decreases with progression of hypoperfusive state

Worry about kidneys and brain: are they making urine? 
Quick example: Patient at work, develops severe chest pain. 911 comes. Morphine/diuretic IV. IV KVO, patient still having chest pain. Patient is diaphoretic, vomiting from morphine. Patient is hypotensive. Is he in shock? Patient is mentating, making urine. Why hypotension? Be wary…. May be due to fluids or narcotic overdose. Shock involves a 60% mortality. Make diagnosis prior to intervention. 
Pump failure is one of the causes of shock in acute myocardial infraction. 
Hypovolemia in an acute MI is extremely common

Anemia can be cause of shock

Acute valvular problem may produce shock

Myocardial rupture and subsequent pseudoaneurysm development may  cause shock.

Review of coronary blood supply again:


	ARTERY
	SOURCE
	AREA OF SUPPLY

	LAD, Left anterior descending
(“The Widow-Maker”) 
	From L main
	Branches of LAD are called diagonals and septal perforators. The LAD supplies most of the apex and antero-lateral wall of left ventricle. Approx 50% of blood supply.

	LCX, Left circumflex
	From L main 
	The left circumflex arteries give off obtuse marginal branches. The LCX also supplies apical and left ventricular myocardium

	RCA, Right coronary artery
	From R main
	The RCA supplies the entire right ventricular free eall, the posterobasal wall of left ventricle, and the posterior third of the ventricular septum.

	Left ventricular injury can result from right AS WELL as left coronary artery occlusion. Though the LCX and LAD (widow-maker) supply most of the LV, the basal part of the LV comes from the RCA. The septum is perfused by both RCA and LCA branches. Knowledge of coronary perfusion is essential to localization of a myocardial infarction based upon EKG findings.


Harvey IA, September 25, 2002 10:00 am- 12:00 pm, Dr. Ron Kaufman presiding

-Simulated patient, don’t play with Harvey, don’t resuscitate Harvey, homage paid to W. Proctor Harvey and Dr. Michael at University of Miami

-Approach to cardiac examination

-Use bell for low frequency sounds, use diaphragm for high frequency sounds

-S1 begins LV systole, diastole begins with S2

-Diastole occurs when LV pressures fall below that of aortic root/closing aortic valve

-Know valvular sounds for S1 and S2

-S1 is first heart sound: aortic and pulmonary semi lunar open

-S2 is second heart sound: mitral and tricuspid open, heart is filling
-Blood flow is greatest early in  systole. 2/3 of blood ejected leaves ventricle in first 1/3 of systole

-Five most important Q’s in cardiac exam: CP, SOB, palpitations, dizziness, edema 

-Ask about background, fmhx, risk factors, social hx 

-Evaluate general appearance, venous/arterial pulse, PMI, and auscultation. PMI inclusive of heaves/thrills

-VENOUS PULSE: CVP estimation. Evaluate by inspection. Use tangential light soure and palpation of carotid artery to identify systole


-Estimate venous pulse at 35 degress or so, semi recumbent


-Normally PP is less than 7 cm


-Right sided heart failure, RVEDP can elevate


-Not responsible for individual waveforms, but be aware


-A-Y waves. A=atrial wave. Waveform goes a wave, descent, filling, y


-Giant A waves with RVH or contraction

-ARTERIAL WAVE FORM: Catheters will depict waveform accurately, but pulse may reveal information about systemic fluid overload, dysrhythmia, etc.

-PRECORDIAL MOTION: Use palm of hand, extremely sensitive. Fingers more suited to evaluating size and countour of impulse


-Assess location, size, contour


-Normally felt at L MCL, 5th ICS
-AORTIC AREA: S1-S2, timed with carotid, is S1 (ventricular systole). Aortic area is R parasternal border, 2nd ICS. S1 less intense (related to MV closure)

Loud aortic closure may be heard in hypertension. 

-PULMONARY AREA: S1-S2, L parasternal border., physiologic split of S2 heard at this area. Widens with inspiration. Atrial septal defect causes fixed split of S2.

-TRICUSPID AREA: S1-S2 also heard here, normal area for splitting. Slight difference in mitral and tricuspid closure leads to finely split S1. Tricuspid area is at the lower left sternal edge. Difficult to hear, may be a normal finding. Due to asynchronous closure of mitral and tricuspid valves.

-MITRAL VALVE/CARDIAC APEX:  This area of the heart most directly approximates mitral valve sounds. S1 is louder, as opposed to aortic area, where S1 is softer. 

S3 and S4 both occur in diastolic phase of heart. Diastolic sounds may be indicative of cardiac failure, or a normal variant in some individuals. 

S4 usually related to atrial contraction. S4 may also indicate a stiff or poorly compliant ventricle. 

Extrasystolic sounds defined:
-Ejection sound: heard in congenital aortic stenosis. Associated with doming of bicuspid valbe

-Opening snap of mitral valve may be heard in MS
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-Mid systolic clicks may be heard in MVP due to tensing of valve as it everts into LA

MURMURS:
Early systolic murmurs are mostly innocent, related to normal turbulance of flow across pulmonary outflow tract. 

Typical innocent systolic murmur involves a “whooshing”sound immediately post S1. Followed by split S2

Evaluate timing, contour, and frequency. 
Timing: phase of cardiac cycle, location in systole/diastole, duration in systole/diastole. 
Contour: crescendo, decrescendo, crescendo-descrescendo, plateau

Frequency: high, medium, or low pitched

Example: Auscultation at the aortic valve reveals a high pitched, decrescendo II/VI holosystolic murmur, non radiating

Murmur description: 

	Grade I
	Barely audible, heard in quiet room

	Grade II
	Just audible, no thrill

	Graude III
	Easily appreciated

	Grade IV
	Loud, may be associated with thrill

	Grade V
	Louder, associated with palpable thrill

	Grade VI
	Audible without aid of stethescope


Quality of murmurs: Blowing, harsh, rumbling, musical

Location of maximal intensity

Radiation

Response of murmur to intervention, changes in body position, etic. 


FOUR CLASSIC MURMURS:
Aortic stenosis: Aortic valve not fully open in systole, cres/decres, heard at base. Throughout systole

SYSTOLIC


Mitral regurgitation: Mitral valve not fully closed during systole. Pansystolic and plateau


SYSTOLIC

Aortic regurgitation: Aortic valve not fully closed in diastole, decrescendo



DIASTOLIC

Mitral stenosis: Mitral valve not fully open in diastole, alternating slound. Cres/decres murmur. 

DIASTOLIC

Dr. Thomas Paveneuil, 8:00-9:00 am, Antianginal Agents, September 26, 2002

-His questions might be easy, but he’s from Johns Hopkins and can ask some really really difficult questions.

-He trained with an extremely prominent cardiomologist

-Johns Hopkins is some sort of allopathic school in Maryland, we think

-His thesis was focused on cardiovascular disease, try not to challenge him on all things vasoactive.

-He heard from an owl who told a bird that his questions were too easy; be grateful for what you have……..

-He can, “make your life miserable.” Be ware the upset pharmacologist

-Antianginal drugs are anti-ischemic agents; used for tx symptoms. Some drugs listed below may also be implemented in the tx of Raynaud’s phenomenon

-Recall that angina is due to inefficient coronary oxygen suppl.y. This may be due to increased demand, decreased supply, exercise, etc.

-Anginal pain often due to muscle stretching/toxins

-Antianginal drugs may decrease demand or increase supply. Perhaps they evenly distribute oxygen amongst ischemic tissue

-Exact mechanism is controversial; debate exists, “nobody knows exactly what these drugs do.”

-Recumbent/decubitus angina: angina while in recumbent position

-ANGINA TX:  
With no co-existing disease, use: Ca2+ blockers, beta blockers, nitrates

With diabetes, no beta blockers

Chronic renal disease: lower useage of beta blockers
HTN: Beta blockers, calcium channel blockers, HTN

	DRUG/CLASS
	MECH
	KINETICS
	CLINICAL

	Organic nitrates

Amyl nitrate
Nitroglycerine
Isosorbide
Erythrityl
Pentaerythritol


	Relax vascular smooth muscle by their intracellular conversion to nitrite ions and then nitric oxide. In turn it activates cGMP and leads to phosphorylation of proteins that leads to dephospohrylation of the myosin light chain.  Endogenous NO formed wen L-arginine is converted to cirtullne by NO synthase. Available in 50-60 formulations, exact mechanism is debates.
Endothelium produces NO by arginine

Nitrates may assist in redistribution of blood flow

-Increases venous capacitance/relaxation

-Increase arterial resistance/relaxation

-Dilation of large veins, preload decreased

-Dilation of coronary vasculature


	Hepatic glutathione biotransforms these medicines. 

Half life varies

Decreased preload

Decreased afterload

Decreased 02 demand

At first, 02 demand goes UP due to reflex compensation. NET effect is decreased oxygen demand.


NTG SL: Peaks in 2 min, lasts 25 min

	Hemodynamically relaxes smooth muscle including arteries and veins

Help in redistribution of cardiac blood flow

Reduce cardiac oxygen demand

Arginine, used as R-gene, is used to improve exercise capacity.

Arginine converts these to NO

Headache as adverse effect

SE include weakness, flushing, tachycardia. Methemoglobinemia, syncope, orthostatic hypotension, detoxify with sodium thiosulfate. Beware of nitrate potentiation with sildenafil
Tolerance rapidly develops

Provide, “nitrate free”interval to restore sensitivity.
Wear patches 12 hours on/12 hours off
Isosorbide: Takes 15 minutes to peak
CONTRA:
Intracranial bleeding is an absolute contra
Increased intracranial pressure

Closed angle glaucoma



	Beta adrenergic blocking agents
Propanolol
Atenolol
Bisoprolol
Nadolol

Timolol
Metoprolol
-olol
	Supress activity of heart by blocking B-1 receptors. NOT useful in 

Waso-spastic disease. Reduction of blood pessure by decreasing of 

Cardiac output. ATENOLOL AND METOPROLOL are beta one 
specific. Selectivity only applies at proper dosage. Beta blockers reduce myocardial oxygen consumption via reducing Ca2+ influx. Used w/nitrates to improve exercise tolerance. 
-Used in tx of MI, tachydysrhythmia, prevention of migraines. 

-More effective in whites/young
	Decreased blood pressure

Decreased cardiac output

Useful for tachydysrhythmia

MI
Migraine
Orally active
Reduce freq and severity of anginal attacks

Propanolol: first pass in wiver metabolism
	SE:
Lethargy

Fatigue

Insomnia

Hypotension

Rebound HTN
Bronchospasm

Contraindicated in angina attacks in patients with DM/PVD

HDL and LDL decrease



	Calcium Channel Blockers

Diltiazem

Verapamil

Bepridil

Nifedipime

I. verapamil
II. Diltiazem
III. Dipenes



	Dipenes: may cause sudden death in low numbers of patients. Peripheral
effects increase as you move, “down generations.” Thus, type III
Ca blockers have the most peripheral effects. Calcium channels obviously control
entry of calcium into cell. If calcium channels blocked, then sarcoplasmic reticulum
cannot release calcium. 
Bepridil: Ca2+ antagonism and sodium antagonism. Mechanism of action is blockade of  calcium channels.

Verapamil: is a diphenyl alkyl amine. Least selective. Slows cardiac conduction velocity. Significant effects of cardiac cells. Weak vascular smooth muscle cells. 

Diltiazem: Benzothiazepine, affects cardiac and vascular smooth muscle cells. However, less pronounced cardiac effects. Useful in pts with variant angina. 
	Slow cardiac conduction
Decreased HR
Decreased cardiac oxygen demand
Diltiazem:
Useful in SVT, atrial flutter

First pass metabolism for most agents

DETAILED MECHANISM:
-Ca binds troponin. Facilitates cross bridging to attach to the thin filament and cycle, inducing muscle contraction. Relaxes muscles and dilates arterioles. 

Drugs prefer inactivated state of channel. Will be effective in ischemic/damaged cardiac myocytes. 
	Adverse effect:
Constipatioin

Dizziness

Headache

Fatigue


Contraindications:
AV/SA node  conduction problems. Vasodilation

Clinical uses:
-Angina/hx of COPD, asthma

-Prinzmetal’s angina
-Patients with B blocker intolerance
-Ischemic patients w/diabetes/PVD

	Antiplatelet/

Antithrombotic

Thrombolytic:
-TPA
-Alteplase
-Retevase
-TNK
	ASA shown to reduce mortality in patients with unstable angina and chronic
unstable angina. Irreversible PLT COX inhibitor. 
Heparin shown to reduce infraction in unstable angina.

Thrombolytics are indicated for treatment of acute MI. Fibrin specific clot lysing drugs
	Varied effects.

ASA= antiplatelet

TPA= antithrombotic
	Bleeding




Some additional information:

Nifedipine:  3rd generation Ca channel blocker. Higher affinity for vascular Ca2+ channel than cardiac calcium channels. Procardia/Adalat is used for HTN and tx of

Variant angina caused by vasospasm. NOT USED FOR DYSRHYTHMIAS
Nimodopine: Nimotop, or nimodopine, has selectivity for cerebral arterioles. Used to tx SAH as opposed to HTN. Less interactions with digoxin/warfarin
May cause sudden death in some patients
Bepridil: The test bummer, unlike other Ca2+ channel blockers. Effective Ca2+ blocking agent, inhibiting slow Ca2+ channels. Inhibits fast sodium channels and is therefore a type I anti-dysrhythmic. Used for management of chronic/stable angina pectoris. Used for patients with angina and dysrhythmias. Associated with QT prolongation and torsades.  Generic: Vascor

Dr. Maun Aung Khin, MBBS, MD, PhD, September 27, 2002 8:00-9:00 am

Rheumatic heart disease and endocarditis

	DISEASE
	MORPH/PATH

	RHD
	Results from cardiac involvement by rheumatic fever. Inflammation of connective tissues of many organs including joints, brain, blood, vessels and heart.  Occurs at a latent period of 2-5 weeks following GABHS infection. Most likely autoimmune in nature. Mainly disease of children, ages 5-15. RHD develops in 40-50% of patients with recurrent attacks of RF. Acute Rheumatic carditis is a pancarditis of all layers of heart. Non suppurative inflammation involving pericardium, myocardium, and endocardium. 

	Myocarditis
	Myocyte necrosis with development of Aschoff bodies is the pathognomonic feature of acute rheumatic carditis. Aschoff nodules found in interstitial fibrous tissues of heart, joint, tendons, and connective tissues of other organs. In the early phase, the nodule consists of only fibrinoid necrosis and inflammatory cells. Late phase: hyalinized scar. 

	Endocarditis
	Damaging sequelae of RF. Produces small warty vegetations on foci of fibrinoid necrosis, along lines of closure of valve leaflets. 

	Pericarditis
	Fibrinous pericarditis- lead to fibrous organization. 

	Chronic Rheumatic Carditis
	Refers to late effects of RF causing valvular stenosis, insufficiency, or both. MV is most affected. In decreasing frequency: MV+AV, AV only, MV+AV+TV; TV only and PV. 

	Valvular pathology
	Valve leaflets thickened, deformed by fibrosis, commisures fused and valve tissues calcified. Chordae tendinae thickened, shortened, and fused. MV becomes immobile, calcified and opening reduced to a button hole slit commonly called fish mouth appearance. 

	Secondary effects of valvular pathology
	MacCallum’s plaques: Fibrotic endocardiac thickenings in atrium.  (usually left) 

Marked LA dilatation (giant LA) in severe MS and MR
LA mural thrombi with consequent embolization phenomenon. Sometimes ball valve thrombus. 

Cor pulmonale: Severe MS or MR. PHT with brown induration of lungs leads to right sided heart failure. 

	Diagnosis of RHD
	Presence of 2 major, or one major plus 2 minor manifestations.

MAJOR: Carditis, polyarthritis, Syndeham’s chorea, erythema marginatum, subcutaneous nodiles

MINOR: Prior RF, arthritis, elevated ESR/CRP, prolonged PRI on EKG


Infective endocarditis
NHV= native heart valve infective endocarditis

IVDA=intravenous drug abuse endocarditis

PVE=prosthetic valve endocarditis


	ABE, Acute bacterial endocarditis
	Severe, rapid onset of endocardium including heart valves. Caused by virulent organisms and vegetations occur in previously normal valbes. Necrosis, ulceration, and valve perforation may occur. Death in 50 to 60%

	SBE, subacute bacterial endocarditis
	Insidious onset of s/s with low grade fever, weight loss, and flu like symptoms. Less virulent organisms. This condition mandates prophylaxis. 

	Etiology of NHV/IE
	Almost all cases of IE of native heart valves are involving streptococcus viridians and epidermidis (70%). 

	Etiology of IVDA/IE
	Causative organisms can be s. aureus, gram negative rods, fungi, HACEK: HIB, actinobacillus, cardiobacterium, kingella, eikenella. Part of oropharyngeal florda. 

	Etiology of PVE/IE
	S. aureus, s. viridians, streptococcus (per Robbins) 

	Pathogenesis
	Portal of entry: bacteremia is a pre-req for IR. Predisposing surgical or dental manipulations contribute to disease. Colon cancer and alcoholism also implicated. 
Lesions predisposing IE: CHD, ventricular septal defect, MVP, calcific stenosis of valves, cardiac surgery, indwelling catheters. 

	Morphology
	Large, friable vegetations on valves. More bulky in acute bacterial endocarditis. These consits of fibrin, inflammatory cells, mainly neutrophils, and organisms. 

PVE lesions include valvular leaks and valve dehiscence. 
Right sided valve manifestations with IVDA due to direct injection into venous circulation. 

	Complications
	Septic emboli

Valvular injury

CHF
MR, AR, TR
Emboli to kidney, brain, spleen


Non bacterial endocarditis:
-AKA Marantic endocarditis.

-Found in patients with hypercoagulable state: prolonged illness, DIC, carcinoma, renal failure, chronic sepsis

-Small vegetations 1-5 mm, sterile, consisting of fibrin and platelets, preset along lineof valve closure

-Complications include embolization, development of infectious endocarditis

Lupus endocarditis:
-Autoimmune mediated

-Immune complex mediated valvulitis; presents with small, warty vegetations on either side of leaflets. Microscopically consists of mucoid degeneration and fibrinoid necrosis. 

Prosthetic valve complications:
-Caged ball: Starr-Edwards, Smeloff-Cutter

-Continuous PT/PTT monitoring

-Tilting disk: Bjork-Shiley, St. Jude

-MAHA is another problem with prosthetic valves; red cells damaged by passage through mechanical valve

-Xenobioprothesis: Hancck, Carpentier-Edwards

-Valves may become structurally abnormal, deteriorate

-Dehiscense: feature following valve replacement

-Patients require continual PT/PTT monitoring and lifetime anti-coagulation

tissues aroud valve become friable.

-Sarcomas often develop secondary to valve dehiscence

-Most severe complication of valve replacement is thrombosis. All patients need to be on anti-thrombotic therapy, like Heparin/Coumadin. 

Joel Spalter, MD, FACP, Infective Endocarditis, 9:00-10:00 am September 27, 2002

-Endocarditis: mostly involving gram + organisms

-Particular association between staph and endocarditis

-Does not get at heart via coronary arteries; enters through general circulation

-Predisposing factors include: brushing teeth, PERIODONTAL SURGERY, dental disease, colonoscopy

-Staph in the blood, without obvious origin, is a tipoff to possible staphylococcal endocarditis

-Endocarditis generally associated with valves that have a higher pressure across them

-Not including prophylactic valves, the order of preference is: MITRAL>AORTIC>TRICUSPID>PULMONARY
-Always consider the setting of the study. For example, IV drug abusers and prosthetic valve recipients are much more at risk for bacterial endocarditis

-Native endocarditis is generally rare 

-In US: most common etiology is MVP, most common in developing countries is RHD

-GABHS pharyngitis that is related to rheumatic fever

-GABHS now becoming resistant to macrolides ? Controversy over this point

-Different etiologies, different circumstances

-Streptococcus viridians is the most likely etiology of NATIVE VALVE endocarditis (mouth organisms/not grouped) 
-Predsposing cardiac lesions in 60-80%: Rheumatic heart disease, MVP with regurgitation, calcific aortic stenosis,…
-HACEK GROUP (Hib, Actinobacillus, cardiobacterium, Eikenella, Klinella): These bacteria will not grow out in 24-48 hours. Dr. Spalter makes the point of talking to the bacteria lab so that recovery of organism is appropriate

-Strep viridians: alpha hemolysis. When on blood plate, they don’t lyse ALL of red blood cells, only lyse some. Color is green, “verde”

-Bactermia with green strep: alpha hemolysis. Green color surrounding bacterial colonies

-Women tend to have enterococcus in vaginal area, men have enterococcus with BPH. Bactermia with enterococcus (resistant strep-type) tends to occur in different times; endocarditis with that organism tends to occur at different ages in males and females. Endothelial damage and bacteremia come together to cause the endocarditis-> condition is a sort of synergy and bad condition. 

-Group D PCN sensitive organisms, strep bovis, associated with pre-existing colonic polyps and cancer. Board question: group D strep from blood. Infective endocarditis. DO COLONOSCOPY. 
-IV drug abusers: shoot into veins. Endocarditis is right sided, associated with tricuspid. These people actually have previously normal valves. If staph is present in blood, patient might be an IV drug abuser; patient most likely has tricuspid endocarditis.  Embolic phenomena will reflect in pulmonary circulation. Septic emboli in lungs. Multiple areas of destructive pneumonia.  
***Recall that prosthetic valve endocarditis can be caused by staphylococcal organisms as well***

-Prosthetic valve endocarditis: Separaes into early and late.

EARLY: Less than 60 days after surgery, usually caused by staph epidermidis and gram negative rods. Contamination of valve at time of surgery. Organisms that cause these are ones that you pick up in hospital. S. epidermidis is usually resistant to PCN and cephalosporins.
LATE: Greater than 12 months after surgery. Mostly streptococcal, also staph epidermidis. 

Risk is approximately 1% a year. Post first year, the person is someone that will have a, “native valve that is altered.” A person more than a year out from prosthetic valve surgery has approx 1% chance a year of endocarditis. Gets endocarditis with same organisms seen in native endocarditis. 

S/S, pathogenesis: Infection, valvular lesion, local spread, distant spread, infarction, immune response

Infection: Fever, weight loss, malaise, night sweats. Care with antibiotic use prior to knowing etiology of infection. Antibiotics will cause false negative blood cultures.

Lesions on valve: Dysfunction of valve, vegetative changes. Murmurs with acute valvular regurgitation. Regurgitant valves cannot close when they should

Aortic regurgitation x ray: Big, boot shaped heart with murmur. Local extension: septal muscle abscess. Extension into conduction system. Sometimes associated with bundle branch block. 

Friable valve infection: Distant infection to brain, lung, large artery, blood vessel, retina, coronary arteries, spleen, skin: JANEWAY LESIONS
Brain: 1/3 of patients with IE will have neurologic alterations. Occurrence of acute neurologic symptoms in young patients, occurrence of stroke with fever could equal endocarditis until proven otherwise. Neurologic event in young person: Draw blood cultures. Half of these patients will display neurologic finings first, or prior to occurrence of infective endocarditis.

Immune responses to infection:
Blood: Rheumatoid factor, hypergammaglobulinemia, IgM antibody against IgG= rheumatoid factor, 
Raji cell test:: shows elevation of immune complexes, useful in diagnosis of IE
Kidney: immune complex mediated glomerulonephritis
Spleen: enlargement

Skin: Osler’s nodes-> red pulp in thenar eminence, red tips of fingers, painful and immunologic, antigen-antibody complexes

Left sided endocarditis: systemic manifestations: Janeway lesions: petechial lesions onskin. 

Embolic phenomenon: spliner hemorrhage, petechiae, conjunctival hemmorhage

DDX is enormous: malignancy, atrial myxoma, acute rheumatic fever, collagen vascular disease (SLE) Hallmark of IE is continuous bacteremia. 

Laboratory concomitants in IE: 

-Anemia of chronic diease


-Elevated erythrocyte sedimentation rate


-Azotemia


-Proteinuria/hematuria


-High level of immune complex titer

TEE: Transesophageal echocardiogram-> best for vegetative heart disease. Transducer s is located in esophagus, extremely good for ddx of bacterial disease. 

85% of time: incubation period is less than 2 weeks

Onset of s/s to diagnosis is 5 weeks

Abatement of fever post antibiotics begin < 2 weeks

Abatement of blood immune findings coincident of cure

TREATMENT: 

Prolonged, parenteral, bactericidal


Aortic endocarditis: If CHF develops with aortic regurgitation, emergency surgery is necessary; infarction often occurs due to septic thromboemboli

Surgery as tx: recurrent septic emboli, aortic valve infection with AV block and widened QRS

	IE in IVDA (Drug abusers)
	Contamination of needles
	Parenteral drug therapy

Quinolones

Aminoglycosides

	Native IE
	Congenital heart disease 
	Parenteral drug therapy

Quinolones

Aminoglycosides

	Prosthetic valve IE
	EARLY:  Direct contamination of valve from central line catheter. Resitant staph organisms implicated like s. epidermidis. 

LATE: Mostly streptococcal; staph epidermidis
	Parenteral drug therapy

Quinolones

Aminoglycosdes

	IE in patients with pre-existing colonic polyps
	Unknown etiology, but associated with group D strep bovis
	Parenteral drug therapy

Quinolones

Aminoglycosides

	Infective endocarditis prophylaxis
	Admin antibiotics prior to event. One dose usually required
	2g Amoxi ½ hour prior to sx

600 mg clindamycin in PCN allergy

Add gentamycin if enterococcus involved


PROPHYLAXIS:
-Recall groups at risk: native valvular lesions, CHD, rheumatic fever

-Prophylaxis indicated in surgical procedures with potential for infection

-Prophylaxis indicated in dental procedures

-2g of amoxicillin given prior to event

-600 mg clindamycin

-Enterococcus: add gentamycin

-Rheumatic fever prophylaxis is continuous, often for years

Dr. Maung Aung Khin, MBBS, MD, PhD, 8:00-9:00 am, October 1, 2002 VALVULAR HEART DISEASE*

-Valves provide for unidirectional flow

-Calcified and STENOTIC valves cause turbulence and retrograde blood flow

-Valves should open and shut fully

-Most valvular pathology (with the exception of IVDA/IE) occurs on the left side of the heart

-Stenotic valves, especially the aortic valve, will cause increased work of the left ventricle

-Turbulent blood flow causes murmur                                                                      

-Aortic valve closes during diastole. Recall the systolic and diastolic murmurs

-Regurgitation is synonymous with insufficiency

-Causes increased work, heart can hypertrophy

-Regurgitation, protracted, can cause heart failure

-That is a major point that you need to make a note

-Dilatation of the heart can also cause valvular separation. Valvular dilatation (myopathy), the leaflet separation will cause regurgitation

-STENOSIS: Commisural adhesions in RHD, Calcific stenosis

-MITRAL STENOSIS: Problem is mainly rheumatic heart disease

-JET LESION: Streaks of blood on inside of myocardium from chronic regurgitation 

-Examination of left ventricular outflow tract to aorta: asymmetrical hypertrophy due to severe aortic stenosis. 

TEXTBOOK DEFINITIONS:
Stenosis: failure of a valve to open completely, thereby impeding forward flow

Regurgitation: insufficiency, or incompetence. Failure of valve closure. 

	CONDITION
	PATH/MORPH
	S/S
	CLINICAL

	Aortic Stenosis

Systolic murmur
	Obstruction to left ventricular outflow during systole. Caused by valvular, subvalvular, or supravalvular obstruction. 

Calcification
Congenital bicuspid valve

RHD
Idiopathic hypertrophic subaortic stenosis (IHSS) 
Resistance to ejection produces LV pressure overload causing CONCENTRIC hypertrophy. Male predominant. 
	Syncope

Dizziness

Fatigue

Murmur

SYSTOLIC

Diminished peripheral pulse

Low ejection fraction
Chest pain 
	Surgical correction
Heart failure symptoms

Angina pectoris

Weak and delayed pulses

Reduced EF
Low arterial BP
Features of thromboembolism

	Senile Calcific Aortic Stenosis
	Congenital or acquired, most frequent condition of aortic stenosis, calcification of congenital bicuspid valve or previously normal valves, age>80. Valves fibrosed, thickened, and dystrophic calcification-> calcified masses on cusps lead to inappropriate closure. Similar s/s to above. Cusps fail to open during systole. 

	Congenital Bicuspid Aortic Valve
	Seen in approx 1-2% of population. Asymptomatic during early life. Predisposition to incompetence/regurg. Infective valvulitis may lead to regurgitation , calcification, and subsequent stenosis. 

	Aortic Regurgitation

Diastolic murmur
	Backflow of blood into LV during diastole. Major etiology:
LV volume overload

Increased LV pressure

Infective endocarditis

Syphilis

Marfan’s syndrome

RA, SLE

RHD causes fibrosis and contracture of leaflets. Calcification ensures. May cause pure incompetence (regurgitation) or associated with stenosis. 
	Mitral regurgitation (secondary)

Angina

Orthopnea

PND

Aortitis: Takayasu syndrome


	Symptoms of LV failure

Rapid diasolic runoff: collapsing or Corrigan pulse

High pitched diastolic murmur

Large systolic volume

JET LESIONS: Thickening of endocardium during systole caused by regurgitant stream of blood. 

	Mitral Regurgitation

Systolic murmur
	Severe. Abnormal flow of blood from LV to LA during systole. 
Etiology:
Perorated leaflet in IE

Mitral valve prolapse

Rheumatic endocarditis

Mitral annular calcification

Hypertrophic cardiomyopathy

Marfan’s syndrome

LV dilatation

Causes systolic murmur and thrill over apex/mitral valve area
	Sudden dyspnea

Orthopnea

PND
Pulmonary edema in acute MR
	Jet lesion due to endocardial fibrosis in LA
Enlargement and dilatation of LA
Enlargement and dilatation of RV
RV failure

Atrial fibrillation

Atrial flutter

CHF
Thromboembolism
-Enlargement of all chambers. 

	Mitral Stenosis

Diastolic murmur
	Narrowing of mitral orafice and obstruction of flow of blood from LA to LV during diastole. 

Most cases due to RHD
Other causes include LA myxoma, mitral annular calcification, and carcinoid syndrome, congenital defect

Rheumatic endocarditis causes inflammation, fibrosis, thickening, and fusion of cusps. End result is a funnel shaped calcific, stenotic, and fish-mouthed appearance. Button hole valve deformity.
	Fatigue

Dyspnea due to pulmonary congestion

Fatigue

Systemc embolization

Palpitation

Hoarseness

Ascites

Anasarca
	LA pressure increased

Hypertrophy and dilatation of LA, RV, and RA in pure MS
DURATION OF DIASTOLE CRITICAL
Caution with exercise, diastolic filling is extremely impaired with exercise and atrial fibrillation. Predisposition to sudden cardiac death
GIANT LEFT ATRIUM

	Mitral valve prolapse

No murmur unless regurgitation is present
	Common condition in young females, ECHO APPEARANCE: 
Prolapse of mitral leaflets in LA with retrograde blood flow. During systole, mitral valve is closed.

Redundant, enlarged, and floppy leaflets balloon back into LA. 
Chordae tendinae elongated due to myxomatous degeneration 

Lack of regeneration=safety

5-10% of general population

MYXOMATOUS DEGENERATION: Hallmark of this lesion is intercordal ballooning, or hooding of the mitral leaflets.  
	Occasional angina, dyspnea

Fatigue, anxiety, palpitations


	MR can be a slow onset complication, systemic thromboembolism, infective endocarditis, arrythmia

Appreciation of ejection click when valve bursts into LA. Per Dr. Khin: systolic click and late ejection murmur occurs when MR is present. If MR occurs, valve replacement is indicated. 

Changes secondary to the ballooning mitral leaflets: 

-Thickening of valve
-Linear fibrous thickening of LV endocardium

-Thickening of mural endocardium in LA

-Thrombi on atrial surface of leaflets. 


A brief synopsis/review of murmurs for your listening pleasure:
AORTIC STENOSIS: 

Coarse/blowing systolic murmur. Crescendo/decrescedo in nature, best appreciates over cardiac base parasternally. 





“LUB-SWOOSH, DUB”

AORTIC REGURGITATION:
Diastolic murmur, decrescendo, heard after S2. Diminishes in intensity prior to the next S1: “LUB-DUB, SWOOSH”

MITRAL STENOSIS:

Diastolic murmur. Opening snap often heard. Alternating in intensity throughout diastole. May be crescendo/decresendo.

MITRAL REGURGITATION:
Systolic murmur. Crescendo. Rises in pitch toward S2. Often pan-systolic, best appreciated over apex. “LUB-SWOOSH, DUB”

Dr. Maung Aung Khin, MBBS, PhD, 9:00-10:00 am, CONGESTIVE HEART FAILURE*

-Intrinsic pump failure; Weakness of ventricular contraction due to myocardial ischemia, cardiomyopathy, myocarditis, impaired compliance of myocardium (stiff or rigid ventricles) Rhythm disorders, if severe, may lead to CHF. 

-Increased Load:
1. Increased pressure load: resistance to expulsion of blood from ventricles eg, HTN, AS. For RV: PHT, MS

2.  Increased volume load: When ventricle is required to expel more than normal volume of blood, eg. AR, MR, shunts. Also increased general circulation, eg: anemia, lung disease, thyrotoxicosis
-Example of shunt given: ventricular septal defect

-BMR increased causes increase in volume load

-PHT causes pressure overload of right ventricle

-Pressure overload for right ventricle is pulmonic stenosis (rare) and mitral stenosis. COPD is major cause of pulmonary hypertension. COPD may cause ventricular failure. 

-CONGESTIVE HEART FAILURE: Both vetricles fail. 
Some subtypes
ACUTE HEART FAILURE: Rapid onset, myocardial infarction, cardiac asthma, pulmonary edema. Arrthmia

CHRONIC HEART FAILURE: Chronic valvular diseases. Slow onset, chronic venous congestion. Rheumatic heart disease, etc
LV FAILURE: Main cause is MI, systemic hypertension, disease of AV, clinical manifestations include PE, pulmonary congestion, SOB, PND, prominent respiratory symptoms

RV FAILURE: Main cause PHD, COPD, mitral stenosis, PE. Congestion in systemic venous system. Hepatomegaly, splenomegaly, Tricuspid incompetence

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	CHF
	Acute or chronic, failure of LV and RV are present.  Myocardial hypertrophy, thickened ventricular wall, sodium and water retention by kidneys, Increased preload, increased CO (initially), increased sympathetic activity. Increased vasoconstriction

Flooding of the entire body= “not just the Mississippi river..”

Recall that increases in pressure load will cause hypertrophic myopathy and subsequent failure. Increased in volume load cause eccentric dilatation. Main causes of CHF are divived into INTRINSIC PATHOLOGY and PATHOLOGY of increased load. 
Intrinsic CHF often secondary to: CAD, myopathy, myocarditis. 
Load induced CHF results from valvular defects, HTN, shunts, anemia, and when the ventricle is required to expel more blood than usual. Virtually any type of acquired or congenital effect can cause CHF… the body’s own compensatory mechanisms are implicated in eventual failure. 
	Dyspnea

PND
Edema, ascites, pleural effusion
GIT symptoms

Nausea

Vomiting

JVD with prominent A wave
S3, S4 sounds present

Cardiomegaly
Dilatation of PA
LVH, RVH, arrythmia

Increased BUN, creatinine, cardiac enzymes
	Valvular lesions, shunts, abnormalities of ventricular walls, pericardial effusion, etc. 

Thromboembolic phenomena common

Edema

Ascites

PCWP pressure is > 18 mm Hg

->Increased IV volume

->Increased extravascular volume

->Fluid in lungs
->Fluid in other organs/periphery

	Pericarditis
	Varied, infection, non infectious, or idiopathic. Most severe type in US is constrictive pericarditis: due to neoplastic infiltration, radiotherapy, trauma, connective tissue disease , or trauma. Fibrinous pericarditis in RHD. Pericardial friction rub is pathognomonic. 
Fibrinous: Shaggy deposits (bread and butter) seen in RF, uremia, SLE
Purulent: Bacterial/fungal

Casseous necrosis: Tuberculosis

Hemorrhagic: tumor, tb, metastatic invasion
	Angina

MI symptoms
	Tamponade may occur, requiring immediate evacuation of fluid



	Pericardial effusion
	Normal pericardial sac contains 30-50 mL of blood. The accumulation of blood, fluid, or other material in the pericardial sac is called pleural effusion. If effusion accumulates rapidly, it will prevent cardiac contraction. Clinical signs include: narrowed pulse pressure (example of BP: 100/90), JVD, and shock. Venous return to heart is severely impaired. Cardiac tamponade requires immediate intervention to evacuate fluid from pericardial sac. Other complications include: pericardial adhesions and fibrinous thickening of sac. Calcification may interfere with diastolic filling, drop cardiac output, and induce a constrictive pericarditis. 

	Cardiac masses
	Hematoma on pericardium: trauma
Thrombus: 
Mural thrombus in atria or ventricles. Thrombus adherent to wall of chamber of heart of large vessel without occluding lumen. Occurs in MI or MS.

Ball valve thrombus: An unattached, spherical thrombus within cavity of atrium in LA, causes intermittent obstruction

	Tumors of the heart
	PRIMARY: 
1. Benign: fibroma, lipoma, rhabdomyoma,

2. Myxoma; most common primary tumor. Soft polypoid gelatinous mass usually in LA. Attached to septum. Consists of myxomatous fibrous tissue. May cause ball-valve obstruction. Obstructs MV blood flow. Breaks apart quite easily. Can occur in any chamger. 

3. Malignant: Primary tumors of heart are extremely rare. Mesothelioma of pericardium extremely rare. 
	SECONDARY TUMORS: 
ALL are malignant
-Direct infiltration from lung cancer, carcinoma of bronchoscope or from esophagus. 

-Metastatic tumors include melanomas, lymphomas, hepatocarcinomas, endometrial carcinoma


***Pure right sided heart failure is rare. It is most commonly due to a failure of the left ventricle. Pure right sided heart failure is seen with severe PHD: recall cor pulmonale. Pure right sided failure usually engorges portal-systemic circulation and has does not generally cause pulmonary congestion. 

Dr. Ronnie Martin, DO, FACOFP, Rheumatic Fever and Rheumatic Heart Disease, 10:00-11:00 am. October 1, 2002*

-Grrr. People have been really BAD. Do not eat. Do not drink. Do not bring pagers in. I will remove you from class. Administrators are watching you. At least remove the foodstuff from off of the tables. 

-Now, let me remove my administrator’s hat and proceed with the topic du jour, RHD/RHF

RHEUMATIC FEVER:
-Immunologically mediated, multi system inflammatory disease that effects connective tissue

-Hallmark is damage it induces to collagen and ground substance of CT
-Disease primarily involves heart, brain, joints.

-Most common cause of acquired HD worldwide. (in children and young adults)
-Recent focal outbreaks in 1980’s 1990’s. 

-Causative agent is thought to be GABHS (Group A Beta Hemolytic strep, AKA GAS) 

-Not eradicated because some cases of RF follow asymptomatic HD

-Usually associated with the PHARNIX? Pharynx. Do not get it from infantigo- IMPETIGO

-Very rare before age 3. Most common 5-15 years of age Equal male and female incidence. 20% of cases occur later in life.

-High risk groups: unsanitary conditions, military barracks, etc. Seasonal incidence in UK/US in spring

-About 3% of untreated strep may develop RF. 1/3 of RF cases follow mild asymptomatic episodes of pharyngitis. 1% of acute cases die from fulminant RF

-M-18 strains contain genes that appear to trigger the strongest immune response in humans as well as resist phagocytosis.

-Epitopes: chains of genes sequences in this strain of bacteria, are shared with human heart tissue, especially with cardiac myosin and membrane proteins

-These epitopes trigger autoimmune response that leads to damage. 

-Syndeham’s chorea: Antibodies to GAS cell membrane M proteins are found in caudate nucleus and basal ganglia of brain. Additional evidence of autoimmune mechanism. 

-Family hx are major risk factors. Much higher incidence of recurrence.

-HLA-DR tendencies associated with RF, found in family trees
-Aschoff bodies: inflammatory lesions produced by fibrodegeneration and infiltration of mononuclear cells (T and B cells.) Associated with macrophages. Nodules that are inflammatory and found in heart. Found in 40-60% of people ddx with rheumatic fever, in 100% of people that died as a result of acute RHD. 

-Aschoff nodules in proliferative stage: pathognomonic for RF. Most commonly found in septum and walls of chambers

-No single test diagnostic. Must show evidence of antecedent GABHS infection

-Onset is 10 days to 6 weeks post infection 

-Upto 1/3 of cases may be too mild to be noted and in recent outbreaks in US, could not note antecedent pathogens

-JONES CRITERIA:
Diagnosis of RF can be made by presence of 2 major or one major and two minor criteria and antecedent GABHS. 

MAJOR: 

1. Carditis: Most specific manifestation of RF. Affecting endocardium, epicardium, pericardium. Seen in 40 to 80 percent in patients with acute RF. 

Severity is variable. Produces chronic residual change. (damage). 
Almost always associated with valvulitis and dmg to valve of varying degrees. Obtain baseline EKG on all RF suspected patients.

2. Most frequent cause of MS is RF (99%). Tricuspid valve is rarely involved unless secondary. Aortic valve alone or in combination with mitral valve in 25% of cases. 

3. Myocarditis and pericarditis or RF is generally not associated with scarring and restrictive sequelae and is described as “bread and butter”pericarditis 
4. Arthritis: Most common major manifestation. Most non specific. Involves larger knee joints, elbows, wrists, ankles. Larger joints. Aspiration of joints reveals pr esence of leukocyctes and inflammatory reactions. Extremely painful. Untreated, will resolve in 2 to 3 weeks. No permanent joint deformity. Dramatic response to salycylates is hallmark of RF arthritis. Withn 24 to 48 hours, joint pains usually improve. Dosage recommended is 100 mg/kg. Goal of serum level is 20 to 25 mg%. Less response to NSAIDs and corticosteroids. Joint aspiration will reveal inflammation in the absence of infection. 

5. Syndeham’s Chorea: (St. Vitus’dance): occurs in 20% of RF patients. Resolves in 1-2 weeks without treatment. Purposeless and involuntary movements, muscle incoordination and weekness. Muscles of face/extremity most frequently involved. Disrupts handwriting. May be the ONLY symptom of RF.

MINOR: Arthralgia, fever, elevated acute phase reactants, ESR, CRP, prolonged PR interval  Delayed manifestration of RF. Unexplained chorea alone mandates further investigation- may be only diagnostic criteria. 

6. Erythema marginatum: Rare, seen in 5% of cases. Does not itch. May be mistaken for Lyme Disease. Erythematous, macular, and non pruritic rash with pale centers and rounded margins. Exacerbates with heat, associated with patients with cardiis. Usually co-incident with carditis. 

7. SQ nodules: Painless, firm, freely moveable nodules 0.5 to 2 cm found on dorsal surfaces of involved joints. Seen in patients with carditis. Rarest major manifeststion of RF.

MINOR:
Fever, arthralgia are noted in acute phase of disease. Cannot use arthralgia as a criteria if major criteria is poly-arteritis. A pimp question. Generally, temp is 101 to 102. 

Epistaxis and abdominal pain may be seen but are non specfic and not considered diagnostic. 

2. First degree AV block.
3. Tachycardia, EKG changes like tachycarda, ST segment abnormalities
4. Chest xray useful in assessing cardiac size

5. ESR and CRP elevated in acute phase of disease. Sed rates altered in anemia/CHF
6. Need to have evidence of antecedent GABHS

7. In acute RHD, only 11% of patients will have positive GAS cultures.

8. Treat 10 days with PCN at time of ddx. 

-Antecedent group A streptococcal infection: Rapid antigen testing highly specific but not highly sensitive. Confirm with TC.

-ASO and anti DNAase B titers useful for diagnosis. Confirmation of GAS.

-ASO titers rise faster and fall faster than anti-DNAase B and are generally done first

TREATMENT:
-Admit to hospital for tx

-10 day course of PCN if not allergic. EMYCIN is alernative. Cephalosporins may also be used. 

PIMPTEST: All patients with ARF should receive a course of PCN at time of diagnosis
Recall limitations of ASA- used for one month to terminate inflammatory response

-Severe valve insufficiency may require prednisone to limit valvular inflammation. Dosage is 1 to 2.5 mg/kg a day. May require steroidal therapy for 2 to 3 weeks and taper over 2 to 4 weeks. 

-TCNs, sulfonamides, SMZ/TMP, generally not effective in eradicating GAS

PREVENTION:
Long acting IM Penicillin is preferred if patient not compliant. 

Resistance to PCN has not been documented with GAS

Sulfonamides not indicated, tetracycline not indicated

In cephalosporins, there is some cross reactivity

Superior to PCN in eradication of GAS from oral pharynx?

SECONDARY PREVENTION
People who have had it have a 50% chance of recurrence

Large percentage of people are asymptomatic

GAS need not be symptomatic

Duration of secondary prevention in patients with RF is dependent on severity of disease

Patients with rheumatic carditis are at highest risk fo occurrence

PCN shot long acting 1.2 million units q 4 weeks for life?
EMYCIN 250 mg PO BID. May use sulfa drugs for prophylaxis in PCN allergic patients. 

RF with carditis and residual valve disease should receive prophy until 10 years post last episode or until at least 40 yoa

RF with carditis but NO residual valve disease receive prophy for 10 years or into adulthood. 

PROPHYLAXIS FOR PROCEDURES
-Short term antibiotic use is indicates before dental procedure: Amoxi 500 mg prior to and post procedure usually effective. 
Dr. Thomas Pavenil, PhD, 8:00-9:00 am, INOTROPIC AGENTS, October 2nd 2002*

	B adrenergic agonists

Dobutamine
Dopamine
	Increase cyclic AMP levels and increases calcium release. (and activation of protein kinase).  Dobutamine is more preferred, due to less dopaminergic effects. Less vasoconstriction with dobutamine; used for acute heart failure, short term tx of severe CHF. Catecholamine administered by intravenous infusion. Dopamine’s effects are dose dependent. Often utilized at low doses (2.5-5 mcg/kg/min) to maintain renal perfusion. Catecholamines enhance electrical instability of the heart. These drugs increase cardiac output and decrease ventricular filling pressure. 

	Phospodiesterase Inhibitors

Amrinone

Milrinone
	Increase intracellular camp. Increased intracellular Ca2+ and therefore cardiac contractility. Used with extreme caution. Short term parenteral therapy. Toxicities include nausea and vomiting. May exacerbate dysrhythmias.  

	Vasodilators

Nitroprusside (nitrate)
Nitroglycerine (nitrate)
Hydralazine (oral vasodilator) 
	Used in severe CHF. Already compromised contractile function of the heart is further exacerbated by compensatory increases in both preload and afterload. Reduce excessive prelaod and afterload. Increases venous capacitance and reduces arterial resistance. Hydralazine dilates arterioles and in patients with fatigue with low ventricular output, this is the drug of choice. 

	ACE Inhibitors

Captopril

Enalapril

Benazepril

Lisinopril
	Prolongs life in pts with heart failure. First line agent in heart failure. Non selective arteriolar and venous dilators. Superior to other vasodilatory agents. Renin catalyzes the generation of the decapeptide antiotensin 1 from angiotensinogen. Angiotensin 1 is not vasoactive but is converted to an octa peptide angiotensin II by ACE. ACEIs lower vascular resistance, venous tone, and blood pressure by reducing PVR without reflex increase of CO or contractility. ACEIs also decrease aldosterone secretion, resulting in decreased sodium and water retention. These agents significantly decreases M/M in patients with CHF. May be considered for monotherapy in patients with mild DOE who do not show s/s of volume overload. 

	Smooth muscle relaxants

Nitrates

Amlodipine

Felodpine
	Relaxation of venous blood vessels leads to decrease in cardiac preload and by increasing venous capacitance. Arterial dilators reduce systemic arteriolar resistance and decrease afterload. Commonly employed venous dilators for patients with CHF. In patients intolerant to ACEI, a combination of Isosorbide and hydralazine is often used. Amlodipene and Felodipine hava a less negative inotropic effect than other Ca2+ blockers, and are being evaluated in CHF. 

	Positive Inotropic Agents

Digitalis
Digoxin 
	Positive inotropes enhance cardiac muscle contractility and thus increase cardiac output. Cardiac glycosides exert a positive inotropic effect and increase CO. Can be extremely toxic with respect to heart and CNS. Maintain careful watch over serum blood levels.Patients of cardiac glycosides should be treated and follow up. These drugs inhibit the essential Na-K ATP ase. Enzyme is found in all body cells and digitalis is therefore referred to as a, “universal poison.” Effect is an increase in intracellular CARDIAC sodium. Cardiac force then increases as the Na/Ca2+ exchanger brings Ca2+ into cells. Increased Ca2+ release from SR leads to sustained contraction. Impaired clearance of digoxin in patients with renal impairment and dysfunction. Hypoxia will increase electrophysiologic sensitivity to digitalis. Half life approx 30 hours. Most patients continue drug for life. Takes approx 1 week for adequate digitalization. 

	Beta-adrenoreceptor blockers

Bisoprolol

Carvedilol

Metoprolol
	May be considered dangerous in patients with CHF because they may precipitate acute decompensation. Many patients respond favorably. Slowing of cardiac conduction rate and contraction velocity could improve cardiac output in patients with myopathies and acute dysfunction. Reduces mortality in patients with stable class II and class III heart failure. Coreg (carvedilol) is often used for management of patients post coronary artery bypass graft (CABG). Exact mechanism unknown but several theories. Labetalol NOT used in CHF, has more alpha than beta action. Therefore, Cavedilol is preferred. 

1) Attenuation of adverse effects of catecholamines

2) Up regulation of beta blockers

3) Decreased HR

4) Reduced remodeling due to inhibition of catecholamine mediated mitogenesis

	Nesiritide

BMP

Natricor
	IV preparation of human B type natriuretic peptide. Naturally occurring hormone produced in ventricles of heart. It is NOT ANP. Improves symptoms of CHF like fatigue, dyspnea. Endogenous hormone which causes natriuresis, diuresis, vasodilation. The effects of BNP may be more potent and last longer than ANP. 

	Glucagon
	Increases adenylate cyclase activity. 

	Epinepherine
	Used in acute failure and shock

	Ca2+ receptor antagonists
	Norvasc- is under investigation for its use as an anti-heart failure drug. 


Digitalis toxicity, signs and symptoms, and review: 
-Common electrophysiological manifestations are ectopic beasts, first degree A/V block

-Slow ventricular response in atrial fibrillation

-Acid base abnormalities

-Hyperkalemia: reduces myocardial concentration of digoxin

-Hypokalemia: increases myocardial concentration of digoxin

Many drugs increase plasma concentration of digoxin, including:  verapamil, quinidine, amiodarone, K+ sparing diuretics, corticosteroids

Alterations in magnesium, calcium, thyroid status, renal function, respiratory status, and heart function can alter sensitivity to the glycosides

Ca2+ receptor antagonists usually preferred over digoxin when treating arrhythmias involving a rapid ventricular response

A few more words about heart failure:
-Fundamental defect is a decrease in contractility. CHF occurs when h 
A) INCREASE CO, B) REDUCE BLOOD VOLUME, C) REDUCE AFTERLOAD
eart is no longer able to pump blood. 

-Elevated end diastolic volume and pressure in ventricles

-Increased atrial volume and pressure

-Decreased CO

-Decreased renal pressure and flow

-Sodium retention, cardiac hypertrophy, and dilation

Three major approaches are: Some physiologic responses in CHF: 
-Increased adrenergic activity: Baroreceptors sense a decrease in BP and trigger beta receptors in the heart. The heart rate increase, as does myocardial oxygen consumption. Alpha one receptors cause vasoconstriction and increase cardiac preload. Afterload is also increased.

-Retention of fluid: The reduction in CO decreases blood flow to the kidney. The renin-angiotensin-aldosterone system is activated, and peripheral resistance increases. Blood volume increases with sodium retention, and the heart cannot cope with the  increased load. Edema ensures, and myocardial work load increases.

-Hypertrophy of muscle: The heart increases in size and the muscle tissue dilates. Initially, the stretching of myocardial fibers providers for better CO, but decompensation is inevitable. Inadequacy of cardiac output is termed diastolic heart failure. 

Dr.  Paneuvil, 9:00-10:00 am, Anti-hyperlipidemic agents, October 2, 2002*

Statins: inhibit HMG-Coa reductase, the key enzyme in biosynthesis of cholesterol

Pancreatitis can occur with untreated hypertriglyceridemia. 

Apolipoprotien B: Plasma protein that has been identified as a vehicle that transports cholesterol into artery wall.

Cholesterol: synthesized from dietary and endogenous sources (27 carbons linked together) 
Hyperlipidemia: elevation in plasma proteins of any lipoprotein sources

Hyperlipemia: Conditions that involve increased levels of triglycerides in plasma

HMG-COA reductase: Enzyme involved in the rate limiting step of cholesterol biosynthesis

Cholesterol found in all cell membranes, steroid hormones, and vitamin D. 

Review of lipids: 

Chylomicrons:
Triglyceride rich, formed in intestine, carry dietary glyceride. TGs and cholesterol are absorbed from the gut into lymphatics as chylomicrons. Triglycerides are removed from the chylomicrons in extrahepatic tissues through a pathway involving hydrolysis by the lipoprotein lipase system. 


VLDL:
Very Low Density Lipoprotiens. Manufactured in the liver, provides means of export of triglycerides to periphery. Precursors of LDL. Triglycerides
(VLDL) are hydrolyzed by LPL yielding free fatty acids for storage in adipose tissue and for oxidation in tissues such as cardiac and skeletal muscle.
Resulting depletion of triglycerides produces remands called intermediate density lipoproteins (IDLs). Some IDLs are endocytoses by liver and the
rest are converted to LDL by further removal of triglyceride by the liver.


LDL:
Required by all animals for membrane formation. Each cell contains receptors that bind LDLs for receptor mediated endocytosis. 

HDL:
Reserve cholesterol transporters. Being cholesterol from cell and tissues in periphery to liver. (Re-uptake.) Low HDL levels (hypoalphalipoproteinemia)
place patients at risk for CVD. 


Drugs are not recommended during pregnancy (generally) or in children under 18 yoa. 

Dietary control is absolutely key to maintaining healthy lipoprotein levels even when patients are on medication therapy. 

Nicotinic acid:

Not nicotinamide, Regular release niacin and nicotinic acid only. Niacin reduces total serum cholesterol, LDL, VLDL, and triglycerides



Increases lipoprotein lipase activity in liver. Other mechanisms include inhibition of free fatty acid release from adipose tissue and



liver. Niacin has inhibitory action on lipolytic hormones. Nicotinic acid elevates total HDL by an unknown mechanism, but it is 





Associated with an increase in serum level of Apo A-1 and lipoprotein A-1. Women have a greater hypolipidemic respose to niacin



than men at similar doses. (Decreased hepatic synth, inhibition of FFA release, increase in LPL activity). Also acts on peripheral



circulation. Produces dilation of cutaneous blood vessels in face, neck, and chest. Causes pruritis. Abnormal liver fxn and gout



are other side effects. Treats hypertriglyceridemia and hypolipoprotienemia. Absolute contra: BLEEDING (affects Vitamin K),




Hepatic dz, peptic ulcer disease, rhabdomyolysis. 

	Drug
	Mech
	Kinetics
	Clinical

	Bile acid sequestering resin

Cholestyramine

Colestipol
	DOC during pregnancy due to lack of systemic absorption. Agents covalently bind anions, including bile acids. Cholestyramine resin releases chloride and combines with bile acids to form insoluble/non absorbable complexes that are excreted in the feces.   Interference with the enterohepatic reuptake of bile acids may actually stimulate the HMG-COA reductase pathway. Plasma cholesterol levels do not rise, however, because newly formed cholesterol is shunted into the bile acid synthesis pathway. Given orally, decreases plasma cholesterol. Absolute contraindications include: biliary cirrhosis, obstruction, cholelithiasis, GI obstruction, coagulopathy (these drugs bind witamin K), and PKU. Possible induction of a hyperchloremic acidosis. 

	Bile acid sequestrants

Cholestyramine
Colestipol


	These are chloride salts of basic anion exchange resins. Gritty powders that are mixed with juice and taken BID. May cause interference with other drug absorption. 
	Oral
	Constipation

Caution with other drugs: stagger administration

Hyperchloremic acidosis is a very rare side effect.

	HMG COA reductase inhibitor
Lipitor

Pravachol

Mevacor
”STATIN”
	Structural analogues of HMG-Coa. Now made synthetically. Decrease LDL-C by lowering hepatic contribution of cholesterol for VLDL and therefore LDL formation. Increase LDL receptor synthesis by lowering intracellular choleserol levels. These agents, again, will reduce LDL and total cholesterol. Others will actually increase HDL as well.
	Oral

Metabolized by liver
	Rarely, toxicity to skeletal muscles include myositis may occur. Rhabdomyolysis occurs with renal dysfunction. Hepatic dysfunction reported. SGOT/SGPT parameters are measured to monitor hepatic compromise. Major toxicity is tissue damage with elevation of enzymes of liver and muscle. Category X in pregnancy. 

	Fibric Acid derivatives
	Fibric acid derivatives useful in reducing serum TGL levels in patients with high levels of VLDL. Reduces LDL and cholesterol. 

	Gemfibrozil

Fibric acid derivative
	Inhibits peripheral lipolysis and to decrease hepatic extraction of free fatty acids. Decreases hepatic TGL production. Inhibits synthesis and increases clearance of apo-B, the carrier molecule for VLDL. Accelerates turnover and removal of cholesterol from the liver. Clinical experience with drug is limited.

	Clofibrate, 
Fibric acid derivative
	Seldom used because it has not been shown to reduce cardiovascular events. Long term studies show clofibrate to increase mortality because of non cardiovascular causes such as GI and hepatobiliary malignancy / pancreatitis. Fallen out of favor. 

	Fenofibrate,

Fibric acid derivative
	Many anti-lipid effects are mediated by activation of peroxisome proliferator activator receptors. (PPAR’s). These receptors function to alter transcription of lipoprotein metabolism genes. Modulation of apolipoprotein genes alters he binding of lipoproteins to cellular receptors and the interaction of lipoproteins with enzymes. Induces LPL and decreases hepatic production of apolipoprotien CIII via PPAR activity. Plasma catabolism and clearance of triglyceride rich particles is enhanced. Fatty acid oxidation enchanced. Marked reduction in triglyceride and VDL levels. 
CX: Hepatic disease, renal failure, breast feeding, cihrrosis, cholelithiasis. 

Adverse: Well tolerated, with rare GI sequelae


Dr. Dennis Hanney, DO, Congestive Heart Failure, 10:00-11:00 am, October 2, 2002*

CHF: Syndrome characterized by cardiac dysfunction, reduced exercise tolerance, impaired quality of life, reduced life expectancy.

-#1 reason for people over 60 to be admitted to the hospital

-CHF is about filling and contracting appropriately. 

-Conditioning improves heart and slows your heart rate. Resting HR of 25 in an extremely fit army boxer

-Pericardits, muscle myopathy will impair contracture and filling

-High output heart failure: heart pumps adequately but cannot keep up with increased cardiac oxygen demand. Majority is low cardiac output failure (pulm congestion, impaired EF, reduced exercise tolerance) 
-Reason for increasing CHF incidence:
A) Improved management of IHD, PTCA, CABG
B) Improved arrythmia management

C) Improved management of HTN
D) Improved management of CHD

E) Aging of population
- Single most effective management tool for recurrent CHF: Coronary Artery Bypass Graft Surgery (CABG) 

-Natural hx of diseases altered significantly via medication

-Most important prognostic indicator is: EJECTION FRACTION 

-Low Efs associated with poor prognosis; normal EF approx 75%

-Starling curves shifts to right in CHF, based on ventricular EDV vs. ventricular performance

-Maintenance of LV volume important for cardiac function

-NEUROHORMONAL ACTIVATION IN HEART FAILURE:
When you encounter/sustain myocardial injury, the sympathetic nervous system is activated.

Renin-angiotensin system activated, outpouring of catecholamines occur

Catecholaminergic cascade is poor for elderly people in nursing homes

Increases in blood pressure will increase thickness of LV
Peripheral vasoconstriction and hemodynamic alterations occur secondary to injury

Progressive worsening of LV function ensues

BP=CO x PVR: With increasing PVR, the myocardium will hypertrophy. It is a deleterious compensatory mechanism. 

Goal of treatment is to block further progression of CHF or prevention of its onset
DIAGNOSIS is the five finger approach:
A) HX, B) Physical examination, C) EKG, D) Chest Xray, E) Echocardiogram
Echocardiogram provides info about wall movement and EF. Doppler flow echo can gauge blood flow. 

Important historical parameters: Fatigue , dyspnea, and chest pain. Obtain detailed hx of PND, orthopnea, etc. 

Physical examination findings: JVD, hepatomegaly, ascites, edema, chest rales, murmur, S3 gallop (fluid is building up/backing up) 

S3 finding is pathologic in elderly people or patients with ischemic heart disease. Extremely poor prognostic indicator. 

Electrocardiogram: Reflects disease. Common screening test. LVH is common in HTN. Q waves appear, Loss of R wave, repolarization abnormalities, and atrial fib/dysrhythmias. Loss of R wave progression is typical of previous anterior wall MI. 

Echocardiogram: Info about passive and active relaxation. Valvular anatomy and LV wall thickness. 

Laboratory data: Anemia, check electrolytes (Mg+, K+), SMAC, etc. 

Systolic VS diastolic function:
-First physiologic sign of IHD is an alteration of diastolic function in the form of increasing LV end diastolic pressure. 

-Acute MI: most commonly missed lethal diagnosis in hospital

Classification of CHD
· Class I:
No restrictions in activity. Ordinary physical activity doesn’t produce s/s

· Class II:
Slight restriction of ordinary activity. Ordinary PE causes symptoms

· Class III:Marked restrictions. Less than ordinary PE causes s/s

· Class IV: Symptomatic at rest, unable to carry on any PE without discomfort. 

Dr. Hanney, DO, CONGESTIVE HEART FAILURE TREATMENT, 11:00 am-12:00 pm October 2nd, 2002*

TREATMENT:
Treat precipitating causes
Control myocardial ischemia
HTN should be controlled

Fluid status controlled / optimized
Cardiac rhythm optimized
-For example, in atrial fibrillation atrial kick is virtually eliminated. Ventricular filling is exceedingly impaired. A-fib with heart disease should be corrected. Various means exist for rhythm stabilization.

-Acute stabilization:  Cardioversion, IV amiodarone, covert, diltiazem

-Chronic stabilization: oral meds, digoxin, etc. 

NON PHARMACOLOGIC TREATMENT: 
-Salt restriction

-Activity restriction

-Patient educatiopn

-Exercise prescription

Teach the heart failure patient to step on bathroom scale and write weight down. When weight goes up >4#, take an extra dose of diuretics! Prevents re-admission. 

#1 reason for loss of BP control is non-compliance diet/medication

-STOOPID: Smoking cigarettes, taking phen-phen/dietary supplements, metabolife, ripped fuel…

PHARMACOLOGIC TREATMENT:
-Diuretics: Thiazides and loop diuretics (reduce swelling in ankles and feet, lessen pulmonary edema- do not change hx of disease)
-Vasodilators: ACEI and nitrates: (ACE inhibitors prevent the R-A-S cascade and ameliorate effects of catecholamines)

-Digitalis (Reduce symptoms- has been shown to reduce rate of re-hospitalization) 
-Beta Blockers 

-Aldactone (Aldosterone antagonist- part of the R-A-S. As little as one pill 25 mg EOD reduces mortality) 
-Aldactone is an aldosterone antagonist, used to inhibit the Renin-Angiotensis-Aldosterone axis

Goals of diuresis:







Beta Blocker Therapy goals:
-Control Na/H20 retention







-Raises EF (paradoxic, but an excellent benefit) 

-Minimize s/s of edema







-Cardioprotection

-Increase cardiac performance, decreases circulatory overload



-Lessen palpitations and cardiac awareness

Considerations:








-Antihypertensive
-Electrolyte depletion (K+ sparing)






Beta Blocker Considerations:
-Dehydration and volume contractions





-Side effects (fatigue, depression, low cardiac output) 


-Pre renal azotemia







-Worsening CHF


Vasodilaors: (Ace Inhibitors/Nitrates/ARB’s) 




-Heart block


-Reduce preload and afterload






Diuretic therapy:

-Increase cardiac output







-Thiazides/loop diuretics in particular, lessen symptoms


-Lessen fatigue and dyspne   






-Reduce edema, do not change natural hx of disease


Considerations:








-Increase cardiac performance by decreasing circ overload


-Side effects (syncope)







-Be vigilant and guard against hypokalemia


-Renal and electrolye aberrations.






-Prerenal azotemia: excessive dehydration by diuretics can

Digitalis therapy goals:







cause buildup of these nitrogenous waste products. 

-Inprove heart’s pumping performance, + inotrope




-Common SE is leg pain secondary to volume contraction

-Increase cardiac output and organ perfusion








-Reduce fatigue, dyspnea, edema


Digitalis therapy considerations:

-Stabilization of atrial fibrillation in CHF patient

-Toxicity and arrythmias


-Drug interactions


-Serum digoxin levels


-Modest benefit, significant risk 

CONSENSUS STATEMENT 1999: All patients with stable class II or III HF due to left ventricular systolic dysfunction should receive a beta blocker unless they have a contraindication to its use or have been shown to be unable to tolerate treatment with the drug; beta blockers are generally used together with diuretics and ACEI.

Dr. Kathleen Khin, MD, MBBS, DCP, PATHOLOGY OF MYOPATHY, 8:00-9:00 am, October 3, 2002*

Cardiomyopathy df: Disorder of the heart muscle in the absence of ischemic, hypertensive, valvular, pericardial, or congential mechanisms of myocardial disease. 

1) Primary: Otherwise known as idiopathic. Cause unknown

2) Secondary: damage due to any number of causes
-Chemical toxicity from alcohol, cobalt (beer drinker’s disease), infections, immunulogically mediated
-Neuromuscular disease like Friedrich’s Ataxia, muscular dystrophy

-Storage disorders like Pompe disease, Fabry’s disease
-Pregnancy: peripartum and postpartum conditions
-Neoplastic or infiltrative disease processes

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	Dilated cardiomyopathy

(Primarily systolic impairment per Robbins) 
	Four chamber dilatation with combined dysfunction of systole and diastole. May be viral, toxic, idiopathic, beriberi, amyloid, Iron.
Poor contractility of heart due to stretched cardiac myocytes. Interstitial fibrosis and atrophy also occur. Pregancy associated DCM is a special form, multifactorial :attributed to volume overload, metabolic derangement, misunderstood. 
Heart is usually heavy, large, and flabby. Histiologic abnormalities are NONSPECIFIC and are not reflective of prognosis. 
	Insidious onset of CHF

Systolic murmur of MR, TR

Ventricular arrythmias

Heart block
LVH
ST-T abnormalities

Hypokinesis of wall 
Thrombi formation in dilated chambers
	Pulmonary rales
JVD
Signs of CHF
Dyspnea

Only 25% of patients survive > 5 years. Death due to CHF, embolism
Ejection fraction <40%
Progressive cardiac failure characterizes DCM
Most common cause of CM, usually idiopathic

	Hypertrophic 
Cardiomyopathy

(Primarily diastolic impairment)
	Ventricular hypertrophy and cardiomegaly WITHOUT dilatation. Usually in young adults. Marked cardiomegaly/hypertrophy of ventricular wall and septum. Marked thickening of IVS. LVOT narrowed, thickened MV leaflets, dilated left atrium. Myocyte disarray and diffuse fibrosis. Characterized by abnormal diastolic filling.  Heart is heavy, muscular, and hypercontracting.
-May have genetic component
-Myocyte hypertrophy vs. atrophy in DCM

3 subtypes:
Hypertrophic obstructive cardiomyopathy
Idiopathic hypertrophic subaortic stenosis
Asymmetric septal hypertrophy
	Dyspnea

PHT

Prominent “A” wave in JVP tracing
Atrial fibrillation
Q waves in inferior EKG leads (II, III, avF)

Thickened ventricular walls
Systolic anterior motion of MV
	Palpitation, syncope, and dizziness occur due to reduced LV output. 
EF is typically 50-80%

Familiar disease
Clinical pearls:
Harsh systolic ejection murmur
Anginal pain is frequent
Common cause of sudden death in young athletes
Tx:
Surgical reduction of LV
Medical therapy to induce ventricular relaxation



	Restrictive 

Cardiomyopathy
	Disease state of impairment of ventriclar filling due to an endocardial or myocardial disease. Cavity of LV is diminished in infiltrative diseases and endocardial fibrosis. LA enlarged, MR may be present. Primary decrease in ventricular compliance. Systolic functioning og LV sometimes unaffected. Ventricles may be of normal size with firm myocardium. Fibrinous tissue markedly reduces compliance of affected chambers. Causes include: amyloidosis, sarcoidosis, metastatic tumir, inborn metabolic errors. 
	Signs consistent with R sided CHF
Hepatomegaly

Ascites

Edema
Low QRS voltage
LV cavity is decreased, thickened endocardium
Pericardial effusion and thrombus
	Endomyocardial fibrosis: ventricular subendocardial fibrosis causing RCM, the condition similar to carcinoid heart disease. Children and young adults in AFRICA.

Loeffler’s Endocarditis: Endomyocardial fibrosis characterized by eosinophilic infiltration of multiple organs. Peripheral eosinophelia. 
Endocardial fibroelastosis: Marked fibroelastic thickening of endocardium with cardiomegaly. Mostly in kids <2 yoa. Associated with AS/MS. Death due to CHF and embolization. 

EF typically 45-90%

	Myocarditis
	Inflammation of the myocardium with associated fibrosis. Viral infection is most common cause. Coxsackie, echo, influenza viruses. Other causes include microbiologic agents like bacteria, trypanosome (chagas disease), drug allergies, SLE, sarcoidosis, giant cell myocarditis. Macroscopic appearance is pale, flabby myocardium with 4 chamber dilatation and diffuse hemorrhagic mottling. Mural thrombus may be present. Interstitial edema occurs with mononuclear cell infiltrate and foci of fibrosis. Myofiber degeneration and necrosis vary from minimal to markes.
	Arrythmia
SCD (vfib)
CHF s/s may occur 
	Acute viral myocarditis can occur in several common viral infections. Most significant is the Coxsackie B virus. May lead to debilitating loss of cardiac function. 

May progress into:
DCM
Arrythmias
CHF


A few words about the Jugular Venous Pulse and Associated Waveforms: 
-Patient should be lying comfortably. JVP examined effectively by shining a light tangentially across neck. Examine pts with heart disease at a 45 degree angle. Higher inclinations often required in patients with elevated pressures. Examiner can gain clues about level of venous pressure and the type of venous wave pattern. Estimation of JV pressure :
Upper limit of normal is 4 cm above sternal angle, approx equal to CVP of 9 cm H20 

The height of the oscillating top of the distended proximal portion of the internal jugular vein should be determined. 

When neck veins collapse in a subject breathing normally in a horizontal position, the CVP is abnormal. (subnormal)

Positive abdominal/jugular reflex: 
Apply firm pressure to periumbilical region for 10 to 30 seconds with patient breathing quietly while jugular veins are observed
Increase resp excursions or straining is to be avoided.
Normally, the JVP rises less than 3 cm of H20 and only transiently while pressure is continually applied
+ abdominal jugular reflux suggests an elevated PCWP (congested lungs) 
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Dr. Sultan Ahmned, MBBS, MD, FACIP, PA-C, PhD, DILATED CARDIOMYOPATHY, October 3rd, 2002 9:00-10:00 am*
-Dilated cardiomyopathy: enlargement of the heart muscle

-Non specific ST abnormalities on EKG / possibly low voltage QRS complexes as well
-Cineangiogram shows regurgitation of blood back into LA. 

-S3: extra heart sound caused by rapid ventricular filling

-S4: atrial kick to ventricle, caused by atrical pre-excitation

 -Dilated cardiomyopathy: stretching of muscles also causes pulling apart of mitral valve leaflets, thus productive of a murmur (MITRAL REGURGITATION)
-More blood is given to ventricle due to enlarged atrium; contributes to pathology of S3

-Lung function will decrease secondary to LA dysfunction, eventual PHT
GENERAL CONSIDERATIONS:
CHF- Dyspnea, Left ventricular dilation and systolic dysfunction are essential for diagnosis

Causes: idiopathic, alcoholic, myocarditis, postpartum, doxorubicin, endocrinopathies, hyperthyroidism

PND: Paroxysmal nocturnal dyspnea, only occurs usually to heart failure.

Viruses causing pericarditis probably exert their effects via immunologic mechanisms: Cocksackie, echinovirus, adenovirus

Doxorubicin: Chemotherapeutic agent, implicated in myopathic disease process

Per Dr. Ahmed: MR murmur in DCM may be best heard at the left sternal border and may NOT radiate to axilla

Normally, aortic and pulmonary valves with radiate sounds to the neck. This may not be the case with pathological enlargement of valve. 

TREATMENT CONSIDERATIONS:
-Discontinue alcohol

-Treat underlying endocrine causes (Pheochromocytoma) 

-CHF treatment

-Chronic anticoagulation therapy

APRICAL ULTRASOUND VIEW:
The apical Doppler provides an inverted view of the heart. In cardiomyopathy, the left ventricular wall is somewhat akinetic. Mural thrombus also present on leaflet of mitral valve. 

S/S OF DILATED CARDIOMYOPATHY:
-Syncope, dysrhythmia, atrial fibrillation, sudden onset on athletes after extraordinary exertion

PHYSICAL EXAMINATION FINDINGS OF DILATED CARDIOMYOPATHY:
-Loud systolic murmur increases with upright posture of valsalva’s maneuver

-S4 on auscultation, S3 gallop

-Triple apical impulse: prominent atrial filling, early and late systolic impulses

-Bisferiens carotid pulse

-Non radiating murmur, mitral regurgitation

HYPERTROPHIC CARDIOMYOPATHY PEARLS: 
1, 2, 3, and 4 diagnosis- by Dr. W. Proctor Harvey 

One: find a quick pulse: “Flip” Pulse is rapid, quick rise

Two: Look for aortic regurgitation: aortic diastolic murmur

Three: Find systolic murmur (co-incidence with mitral regurgitation) 

Four: The patient squatting, the murmur becomes fainter; standing gets louder 

HCM: The murmur varies with body position; louder when standing

Qucik Rise/Flip is also known as Corrigan’s Pulse or Waterhammer Pulse Causes:
-AR, MR, VSD, PDA, HCM: Note that the diastolic murmurs are productive of the Corrigan pulse

DIAGNOSIS OF HYPERTROPHIC CARDIOMYOPATHY
ECG shows evidence of LVH and possible evidence of MI (Q Waves? Pseudo MI findings)
Echocardiogram reveals asymmetric LVH. Systolic anterior motion of MV. Small, hypercontractile LV. Delayed relaxation and filling of left ventricle during diastole. Doppler ultrasound will reveal mitral regurgitation. Doppler is simply color-enhanced ultrasound which helps clinician to visualize cardiac blood flow

TREATMENT OF HYPERTROPHIC CARDIOMYOPAHY:
Ca2+ channel blocker / Beta blocker

Automatic implantable cardiac defibrillatior

Surgical excision

Dual chamber pacing

Careful with strenuous exercise

RESTRICTIVE CARDIOMYOPATHY:
Something restricts contraction/relaxation phase of ventricle. Impaired diastolic filling with PRESERVED contractice function.

Frequent causes include: Amyloid deposition, Loffler’s syndrome (eosinophilia), Sarcoidosis, Hemochromatosis, Carcinoid syndrome, scleroderma, Chagas Disease)

Dr. Panavelil, October 3, 2002, 10:00 am-12:00pm DIURETICS and POTASSIUM SPARING*

-Water absorbed at prox tubule and descending loop of Henle

-Thick ascending loop is impermeable to H20

-Sodium is also reabsorbed in thick ascending loop of Henle (Loop diuretics work here) 35% absorption
-Some agents can block reabsorption of sodium from distal convoluted loop (thiazide diuretics) 10% absorption

-No drugs work as ADH antagonists in the distal collecting tubule (Aldosterone inhibitors and K+ sparing diuretics work here) 

-Several categories of drugs work; classified according to chemical composition and site of action

-Osmotic diuretics block resorption of H20 in descending loop of Henle (Mannitol) 
Diuretic breaking:
Renal compensatory mechanisms. designed to bring Na excretion in balance with Na intake. The kidney will:
1) Activate the SNS

2) Activate the R-A-A axis

3) Decreases arterial blood pressure which reduces pressure Naturesis

4) Renal cell hypertrophy

5) Increased expression of transporter genes (ADH)

6) Alterations in ANP / decrease in ANP? 

Diuretics (with the exception of osmotic diuretics) work on electrolyte balance (effect excretion of Na+ and some anions) 

	DRUG
	MECH/ADVERSE
	KINETICS
	CLINICAL/SE

	Thiazide diuretics

-thiazide

-Indapamide
-Metolazone
-Chlorthalidone
	Sulfonamide derivatives and are structurally related to cabonic anhydrase inhibitors. Affect salt transport in the distal convoluted tubule. Differ in potency, not in efficacy. Block the Na/Cl co-transporter on the luminal side. Thus, thiazides act on luminal side.(by acid secretory mechanisms). These drugs inhibit NaCl transport in early segment of distal convoluted tubule. 

ADVERSE EFFECTS:
Hypokalemia: Activation of RAA system decreases IV volume. Caution with patients of digitalis

Hyperuricemia: Serum uric acid increase. Predisposition to gouty crisis. 

Volume depletion: Orthostatic hypotension, as will many diuretics. 

Cross reactivity with other sulfonamides

HypoK, HypoNa, HypoCl, HypoMg

Hyperglycemia


	Thiazides generally do not work in patients with renal comprimise

-Orally bioavailable

-Wide range of half lives

-Secreted by organic secretory system of kidney

-Chlorothiazide, the prototype, must be given in relatively large doses and is orally active. Capable of decreasing severe edema of CHF/cirrhosis with minimal SE

-Drugs are not affected by and DO NOT affect acid/base status. 
	Increase of excretion of Na/Cl

Loss of K+
Decreased urinary Ca2+ excretion: By promoting Na/Ca exchange, thiazide diuretics decrease Ca2+ content by promoting re-absorption of Ca2+. Loop diuretics, conversely, increase urinary Ca2+ content. 

Uric acid excretion is reduced by chronic thiazide administration

Magnesium deficiency reported with long term use

Reduced PVR: With continued therapy, volume recovery takes place. Hypotensive effects from relaxation of arteriolar smooth muscle. 

CLINICAL APPLICATIONS:

-Good monotherapy for mild HTN
-Decrease edema in CHF states

-Decrease edema assoc with nephrotic states

-Hypercalciurea (for use in patients with Ca2+ urolithiasis) 
-Nephrogenic diabetes insipidus: Produce hyperosmolar urine due to volume contraction, leading to increased reabsorption at prox tubule. Thiazides can “substitute” for ADH. 



	HCTZ
	More potent, lower required dose. Efficacy similar to its parent drug, chlorothiazide. 

	Metolazone
thiazide-analogue
	Thiazide-like diuretic that has its major effects in the DISTAL CONVOLUTED TUBULE. More potent than the thiazides. Useful for Na+ excretion in advanced renal failure. 

	Indapamide

Thiazide-analogue
	Fat soluble, non thiazide. Used in HTN at low doses. In advanced renal failure, it is used for additional diuresis in combination with the loop drugs. Less likely to accumulate in patients with renal failure. 



	Carbonic Anhydrase Inhibitors

Acetazolamide

Dichlorphenamide

Methazolamide

Dorzolamide

-amides


	Enzyme is present in many nephron sites, including luminal and basolateral membranes. Predominant site is the luminal side of the proximal tubule where it catalyzes dehydration of H2CO3. Net effect mediated by CA is the transport of NAHC03 from tubular lumen to interstitial space. Thus, Inhibitors of CA block NaHC03 resorption. Causes alkalanization of urine. (elevation of urine pH). Will keep drugs that are weak bases in the blood. Loss of Hco3 causes a hyperchloremic metabolic acidosis, diminished bicarbonate, and decrease in blood pH. 

ADVERSE/ SE:
Bone marrow depression, allergy, skin toxicity. Bone marrow depression because these agents are sulfonamide derivatives. 
	Given orally once a day. Elimination is renal. 
	· Treatment for edema of heart failure

· Reduces elevated intraocular pressure of open angle glaucoma

· Used in epilepsy to reduce severity and magnitude of seizures

· Used in acute mountain sickness (weakness, breathlessness, dizziness, and nausea, PE, are all characteristics) Given prophylactically as well

· Used in tx of metabolic alkalosis

· Used in familial hypokalemic periodic paralysis. Mechanism might be induction of metabolic acidosis.

DO NOT USE IN PATIENTS WITH CIRRHOSIS- MAY CAUSE HEPATiC ENCEPHALOPATHY

	High Ceiling/Loop Diuretics

Furosemide (Lasix)
Bumetanide (Bumex)
Tosemide
Ethacrynic acid
-amides are sulfonamide derivatives

	Work in thick ascending loop of henle. Generate powerful diuresis. Unique pump exists in the loop: called the sodium/K+/2 CL symporter. Loop diuretics inhibit the coupled ionic symport in at the luminal surface. Extremely efficacious. The moment the pump is blocked, the paracellular absorption of Mg and Ca is reduced. Ascending limb accounts for 25-30% of filtered NaCl

ADVERSE/SE:
-Abnormalities of fluid and electrolyte balance

-Hypokalemia

-Ototoxicity with aminoglycosides (Ethacrynic) 

-Hypocalcemia

-Hyperuricemia

-Hypovolemia, skin rashes, K+ depletion

-May increase plasma LDL/triglycrides
	Loop diuretics still function in luminal side in spite of poor renal function. DOC for failed therapy with thiazide diuretics. 

Short acting diuresis occurring over 4 hours following dosage
	Loop diuretics INCREASE Ca2+ content of urine (cause increased elimination of urine) Thiazide diuretics decrease Ca2+ content of urine, 

· Decrease renal vascular resistance

· Increase renal blood flow

· In acute pulmonary edema of CHF

· Treating hypercalcemia

· Edema of nephrotic syndrome

· Edema of cirrhosis

Many drug interactions: 
-Aminoglycosides, anticoagulants, sulfonyureas, NSAIDS, cisplatin, probenecid, thiazide diuretics



	K+ sparing diuretics

Spironolactone
Amiloride
Eplerenone
(aldosterone inhibitor)
	Antagonizes aldosterone at the cortical collecting tubule and late distal tubule. K+ sparing diuretics act in the collecting tubule to inhibit Na+ resorption, K+ secretion, and H+ secretion. Used when aldosterone is present in excess. Major use of K+ sparing diuretics is in HTN. Closely monitor K+ levels. Inhibition occurs by direct pharmacological antagonism of mineralocorticoid receptors. Synthetic aldosterone antagonist/competes with aldosterone at receptor sites. Without sufficient ADH levels present (ADDISON’s), NO DIURESIS ENSURES
	Absorbed orally and is highly protein bound

Rapidly converted to active metabolism, canrenone. Induces CYP-450.


	Diuretc: low efficacy in mobilizing Na+ from the body. Causes K+ retention. Often given in combo with thiazide or loop diuretic. 
Used in primary hyperaldosteronism

Used in hepatic cirrhosis
ADVERSE EFFECTS:
May cause life threatening hyperkalemia/ arrythmia. Hyperchloremic metabolic acidosis, ARF, kidney stones, gynecomastia, adverse CNS effects like lethargy, ataxia, headache, mental confusion 

	Osmotic diuretics

Mannitol
	Work in proximal convoluted tubule and in thin descending loop. Keeps water in the collecting system. Pharmacologically inert. Agents get freely filtered at glomerulus, undergo limited reabsorption at renal tube. 
Markedly decreases the delivery of Na and H20 out of the loop of Henle. Not generally useful in conditions of Na retention. Maintain urine flow following acute toxic ingestion of substances capable of producing ARF. 
	Parenteral administration
	Used in tx of increased intracranial pressure

Used in acute care settings



	K+ supplements

KDur

Kacre

Klor-con
	Necessary for patients at risk for depletion.  Potassium is a major intracellular cation. IC is approx 150-160 mEQ. Recommended for patients with potential for depletion. Recommended intake is 40-50 mEQ/day. Also recommended for patients with reduced GI intake. K+ is taken into cells via a process involving dextrose, insulin, oxygen. Transport maintains a high gradient across cell membranes. For your memory banks: Repolarization occurs when K+ flows out of cell via its own channel.
	Oral 

Concentration of K+ in GI tract is 2-3 times that of plasma. Almost all dietary K+ is eventually resorbed. Fecal elimination of K+ is insignificant.
	Indicated for patients on diuretics or with reduced dietary intake. 

Maintain adequate serum K+ levels




REVIEW QUESTIONS, From Notes and Dr. Kathleen Khin’s Lecture: 

1) Which cardiomyopathy involves four chamber dilatation? 
2) Is systolic, diastolic, or systolic and diastolic function implicated in DCM?
3) Narrowing of the left ventricular outflow tract is seen in which CM?
4) People are advised to avoid strenuous physical exercise in which CM?
5) Name the HCM subtypes:
6) What storage disorders cause secondary cardiomyopathy?
7) Heart failure is seen in all 3 types of CM? T/F
8) T/F Chronic alcoholism can lead to cardiomyopathy? Which type of CM is most likely seen in an alcoholic?
9) Amyloidosis is seen in which CM subtype?
10) What type of infection is the most common cause of myocarditis in the United States? 



QUESTIONS FROM READING ASSIGNMENT:

I. Hypertrophic Cardiomyopathy, A Systemic Review
-Most common genetic disease, inherited as autosomal dominant
-HCM is the preferred name, since IHSS and HOCM imply obstructive pathology that may/may not be present. LVOT is not inevitable in HCM
-B myosin heavy chain gene is implicated in HCM

-Clinical diagnosis of HCM is made by: 2 dimensional echo, auscultation, family history, new symptoms, abnormal EKG pattern
-EKG pattern may reveal left ventricular hypertrophy

-2D echo may show enlarged LV without dilatation

-Auscultation of murmur during routine physical examination 

-Again most patients, per article, do not have LVOT obstruction.Bifid arterial pulse and loud systolic heart murmur often limited to patients WITH LVOT

-Normal wall thickness is less than 12 mm. Enlargement in HCM varies widely. 

-Mild (physiologic) enlargement often seen in athletes, greater than 13 mm

-Morphologic expression is usually completed at physical maturity; screening of pre-adolescent patients via EKG is of questionable value

-Doppler US may precede the appearance of hypertrophy

-Small subset of patients (5%) progress into “burned out HCM,” where the cardiac muscle resembles dilated cardiomyopathy. Systolic dysfunction progresses into irreversible heart failure

-LVH can appear at virtually any age and increase/decrease dramatically throughout life

-Cellular components (established from autopsies) include: disorganized and hypertrophied myocytes, bizarre shaped cells, multiple IC connections, chaotic myocyte alignment, cellular disarray, abnormal intramural circulation,  alterations of microvasculature

-Ischemia frequently occurs in patients with a natural hx of HCM

-Cellular pathology predispose patients to arrhythmia. 

-Sudden death is most common mode of demise and most devastating/unpredictable. If death sudden death was predictable, then it probably would NOT be sudden, hmm?

-Clinical course of disease is viewed in terms of subtypes

-Sudden death is associated with the following markers: 

1. Prior cardiac arrest/spontaneous sustained vtach

2. Family history of premature HCM related death


3. Exertional syncope or near syncope as a result of arrhythmia

4. Prolonged bursts of vtach on Holter monitor

5. HYPOTENSIVE BP response to exercise
-Implantable cardioverter-defibrillator is most appropriate for high risk patients

-Afib is most common sustained arrhythmia in HCM, paroxysmal AF responsible (possibly) for acute decompensation 

-Congestive symptoms largely a result of diastolic dysfunction due to impaired LV relaxation, increased chamber stiffness, compromised LA systolic function 

-Patients developing severe s/s of CHF associated with systolic dysfunction will eventually require alternative tx with diuretics, vasodilators, and digitalis

-Venticular septal myomectomy is the “surgical gold standard” for patients with drug-refractory symptoms

-Alternatives to sx do exist in the form of chronic dual  chamber pacing and alcohol-septal ablation 

II. Pointers on the Art of Auscultation
-Prominent V wave (of jugular venous waveform) may indicate tricuspid insufficiency

-Wide pulse pressure indicative of aortic insufficiency

-Slow rising pulse may indicate aortic stenosis

-Presence of palpable thrill indicates murmur of grade III or more

-Diminished first heart sound common with lengthened PR
-Split and fixed S2 may indicate Atrial Septal Defect

-S3, S4 best heard when stethoscope is placed over L or R ventricular impulse. Use bell

-S3 is usually abnormal after ages 35-40

-Normal S4 occurs in older population, reflecting age related decrease in LV compliance

-Left sided murmurs tend to decrease with inspiration

-MS: prominent S1, opening snap that is widely distributed. Localized, mid-diastolic and low pitched murmur is typical. Place bell of stethoscope over LV impulse when patient is in L lateral decubitus. 

-MR: Holosystolic murmur at cardiac apex, radiating to axilla. High frequency, may be associated with S3. 
-MVP: Mid to late systolic clicks followed by a late systolic murmur.  Squatting softens the murmur of MVP .

-Calficic aortic stenosis: Midsystolic murmur that has a pure frequency at apex and an impure frequency at R base. Radiates to neck. 
-AR: Early diastolic, high frequency murmur that is difficult to detect. Soft, high pitched decrescendo murmur. Apply diaphragm of stethoscope to mid L sternal border. Have patient lean forward and exhale. 

-TS: Tricuspid murmur is presystolic, increases in loudness during inspiration. Murmur localized to lower left sternal edge. 

-HCM: Sustained LV impulse, loud S4, apical murmur. Midsystolic murmur. Standing makes murmur SOFTER. 

III. Clinical Consensus on CHF: Clinical Challenge of Heart Failure 
HF: Caracterized by dyspnea, fatigue, compromised functional status

Late HF: Severe cardiogenic shock and PE
Patients with MI may present in extremis 

Variety of terminology: 
Left sided HF: pulmonary symptoms with absence of venous congestion

Right sided HF: Systemic s/s without pulmonary symptoms. + Hepatojugular reflex, + JVD,  + edema

HF: Fundamental abnormality is impaired LV contractility

Normal EF is 60%, systolic dysfunction is an EF no greater than 40%

In diastolic failure, EF may be preserved but with an abnormal diastolic pressure/volume relationship

Many etiologies including: injury, ischemia, autoimmune assault, arrythmogenic stress

Compensatory hormone activation is beneficial and PROBLEMATIC:
-When cardiac output goes down, the SNS activates and increases NE levels. RAAS activated, elevated angiotensin II and aldosterone levels. 

-The heart can counter-regulate the hormonal stress via BNP and ANP secretion 

-RAAS promotes salt and water retention

Cardiogenic shock is characterized by acute myocardial infarction, pulmonary edema, and hypotension 

-BNP level is markedly elevated

-CXR shows edematous lungs

-PE is typically a manifestation of the downward CHF spiral. 

-Due to improvements in care, several people may not present in the acute decompensated phase. Patients who are meticulously compliant with medications and fluid intake may experience a, “low output” syndrome. 

-Low output syndrome: fatigue, SOB, limitation of activity, IV volume depletion, DOE, nausea, malaise

Severe hypertension with wheezing and peripheral vasoconstriction suggest acute HF even in a patient with confirmed COPD. 

EKG is of value in heart failure: screen for arrhythmia, electrolyte imbalances, abnormal Q waves, evidence of hypertrophy

-ABG routinely are not necessary but obtain serum cardiac markers, electrolytes

-BNP emerging as a new, useful tool for CHF diagnosis. Very specific in patients with Hx of heart failure. This hormone is stored by ventricles and secreted in response to volume overload. Correlates with classes of heart failure. Severe elevations in BNP are co-incident with severe CHF states. 

-BNP also being researched as a predictor of mortality

-Serial BNP levels correlate with effectiveness of therapy and pulmonary capillary wedge pressure

IV. Choice of Revascularization stratergy in patients with CAD:
Complicated article comparing angioplasty with CABG. Authors make several notes:
-PTCA and CABG five year survival rates are similar

-Patients undergoing PTCA often require repeat catheterizations due to re-obstruction

-CABG appears to be more efficient in eliminating symptoms

-PTCA has improved to the point where “rescue” CABG is less likely. With the advent of stents, invasive cardiologists are better able to manage complicated lesions

-PTCA may be procedure of choice for patients with limited vessel disease or specific lesions

-CABG improvements of note include: the use of arterial conduits and “off pump” surgery

-Long term anginal relief is dependent upon adherence to medicine regiments, reduction of lipd levels

-Cost differences in PTCA vs. CABG also complex. PTCA is initially less expensive, but patients may require repeat procedures

V. CRP as a Predictor/Indicator of Disease

-Role of inflammation in ASHD cannot be underestimated (see page 1)
-Article emphasized endothelial cell dysfunction and macrophage/leukocyte role in AMI and plaque formation

-The inflammatory-cell “cap” over a plaque protects the body from the highly PRO coagulant ingredients. Cap rupture and subsequent plaque breakdown precedes AMI.

-High sensitivity hs-CRP has potential to be a consistent and reproducible assay. 
-Hs-CRP associated with cardiovascular risk. Baseling hs-CRP is a prowerful predictor of future cardiovascular events

-Each standard deviation of CRP was associated with an overall 19% increase in the risk of futurte CHD according to one study

-CRP correlation with disease persists even after adjustment for risk factors

-Baseline CRP elevations associated with prediction of sudden cardiac death

-CRP also adds value: predictive capacity of CRP persists even after accounting for established risk factors

-Article also talked about the role of lipid management and inflammation

-HMG-Coa reductase inhibitors appear to have anti-thrombotic and cardioprotective properties.

-HMG-Coa reductase inhibitors may even modulate immune function

-Article encourages development of reliable hs-CRP for widespread testing, “hs-CRP meets criteria as a promising novel risk marker and may become an important tool for the routine assessment of risk for those with both preclinical and clinical vascular disease.” 

Wigger’s Diagram of the heart:�Atrial contraction starts at A


Ventricular systole starts at B


Semilunar valves open at point C (aortic and pulmonary, associated with S1)�At point B, mitral and tricuspid valves close�E is diastole, shutting of semilunar valve closure


S1 correlates with peak of QRS, systolic onset


S2 occurs after T wave, diastolic sound











Figure 4-5 Top, Normal jugular venous pulse: the jugular v wave is built up during systole, and its height reflects the rate of filling and the elasticity of the right atrium. Between the bottom of the y descent (y trough) and beginning of the a wave is the period of relatively slow filling of the "atrioventricle" or diastasis period. The wave built up during diastasis is the H wave. The H wave height also reflects the stiffness of the right atrium. S1 and S2 refer to the first and second heart sounds, respectively. Center, As the degree of tricuspid regurgitation (TR) increases, the x descent is increasingly encroached upon. With severe TR, no x descent is seen, and the jugular pulse wave is said to be "ventricularized." Bottom, Black broken line=normal jugular venous pulse and sinus rhythm; red continuous line=after development of atrial fibrillation. The dominant descent in atrial fibrillation is almost always the y descent; that is, it has the superficial appearance of the pulse wave of TR. (From Constant J: Bedside Cardiology. 4th ed. Boston, Little, Brown & Co, 1994, pp 81 and 89.)








PAGE  
37

