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1 Cardiology I Exam Notes
1.1 Cardiology Terms & Introduction
 Preload: the 20% of blood remaining in the atria at end of diastole
 80% of ventricular filling occurs before atrial kick
 increase preload by inspiration or valsalva
 Afterload: the volume of blood in the ventricles after atrial contraction
 Cardiac output: volume of blood ejected from ventricles in one minute; normally 5 L
 increased by increasing HR, contractility, or blood volume (or decreasing resistance)
 Stroke volume: volume of blood ejected with each heartbeat
 Myocardial contractility: ability of cardiac muscle to shorten with a given load
 ejection fraction: a quantification of contractility; EF = SV/EDV
 Starling’s  law: stroke volume increases as end diastolic volume increases due to greater stretch put on
walls of ventricles
 Stenosis: narrowing to forward flow
 Regurgitation (insufficiency): backward leakage while valve should
be closed
 Collaterals: normally nonfunctioning small vessels that interconnect coronary arteries
 function when blockage creates upstream pressure, forcing the collaterals open
 Heart sounds review
o S3 in CHF
o S4 in HTN
 Coronary vessel dominance: we want to identify which artery perfuses the posterior 1/3 of the
interventricular septum: is it the right coronary artery or the left circumflex (or both)?
 SA node typically supplied by the right coronary artery, but can also be left circumflex
 AV node supplied by whichever is dominant
 Coronary artery disease (CAD) (aka coronary heart disease CHD): narrowing of vessels supplying the
heart caused by atherosclerosis and/or hardening of the arteries
1.2 Pharmacology: Lipid Lowering Drugs
 Statins: act as analogues for liver cholesterol synthesis to inhibit the actions of HMG-CoA reductase →
liver upregulates LDL-R to try and draw cholesterol out of circulation
 First line medication for lower LDL!
 Can decrease LDL by 20-60%, decrease TG by 7-30%, and increase HDL by 5-15%
 doubling the does results in an additional lowering of LDL by ~6%, with HDL increase of ~10-15%
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 Proven to decrease risk of major cardiovascular events and total mortality, including CAD, MI, stroke,
and peripheral vascular disease
 Administered at bedtime, when cholesterol synthesis peaks
 Kinds:
 atorvastatin: CYP3A4 metabolism
 lovastatin: CYP3A4 metabolism
 pravastatin: less interactions = good choice for someone on many meds, urinary excretion
 rosuvastatin: less interactions = good choice for someone on many meds, biliary excretion
 simvastatin: CYP3A4 metabolism
 Contraindications: pregnancy or potential pregnancy, active or chronic liver disease, concomitant use of
CYP3A4
inhibitors
 Interactions: amiodarone, cyclosporine, macrolides, protease inhibitors, large amounts of grapefruit juice
 Side effects: elevated LFTs, myalgia (no change in CK), myopathy (CK increase), rhabdomyolysis (high
CK with organ damage)
 Monitor: LFTs (stop statin if increase to 3-5x upper limit of normal)
1.2.1 Drugs to Increase Lipoprotein Lipase Activity
 Fibric acid derivatives: stimulate PPARα, a transcription factor that promotes lipid metabolism →
increased oxidation of fatty acids and increased metabolism of fatty acids
 can reduce LDL by 5-10%, reduce TG by 20-50%, and increase HDL by 10-20%
 trials show decrease in major coronary events
 kinds:
o gemfibrozil:
o fenofibrate:
 contraindications: severe renal disease, severe hepatic disease
 side effects: dyspepsia, gallstones, myopathy
 Bile Acid Sequestrants: inhibit bile salt recycling → liver breaks down more cholesterol to make new bile
 Add to the LDL-lowering effects of statins
 reduces LDL by 15-30%, no effect on TG, mildly helps increase HDL
 Cons: requires several doses per day, concomitant drugs must be taken at a different time
 Good for persons needing only moderate LDL lowering or women considering pregnancy
 Kinds:
 cholestyramine:
 Contraindications: TG > 400 (could increase chance of pancreatitis)
 relative: TG > 200
 Side effects: constipation, GI upset, decreased absorption of other drugs
1.2.2 Drugs to Inhibit Cholesterol Absorption
Nicotinic acid (niacin): blocks the breakdown of fats needed for VLDL synthesis → shift in LDL composition
from small and dense to larger and more buoyant (less likely to deposit in arteries)
 typically used in combination with other lipid-lowering drugs
 lowers LDL by 5-25%, lowers TG by 20-50%, and increases HDL by 15-35%
 contraindications: chronic liver disease, gout
 relative: DM, hyperuricemia, PUD
 side effects: flushing (prevent with aspirin before), hyperglycemia, hyperuricemia, GI distreses,
hepatotoxicity
Ezetimibe: inhibits cholesterol absorption at the brush border of the small intestine
 can be used alone to increase LDL by 15-20%, TG decrease by 5-10%, minimal increase of HDL =
similar to bile acid sequestrant, but better tolerated
 frequently used in combination with statins
 contraindications: active liver disease
Fish Oil: used to lower TG by 20-50%, with a minor increase in LDL and HDL
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 side effects: increased risk of bleeding, diarrhea
 prescription brand name is Lovaza
1.3 Clinical Medicine: Lipids
1.3.1 Dyslipidemia
 Lipoproteins: cholesterol, triglyceride, and insoluble fat blood transporters
 Dyslipidemia: an elevation of plasma cholesterol, triglycerides, or both
 primary dyslipidemia: genetic causes
o most people with LDL > 190 have some genetic component such as:
 monogeneic familial hypercholesterolemia:
 familial defective apolipoprotein B:
 polygenic hypercholesterolemia:
o detection of these disorders needs to be done in young adulthood to prevent CAD
o usually requires a statin + a bile acid sequestrant to achieve therapeutic goals
 secondary dyslipidemia: any non-genetic cause of dyslipidemia
o diabetes
o hypothyroidism
o obstructive liver disease
o chronic renal failure
o drugs that increase LDL and decrease HDL
o diet
o sedentary lifestyle
 treat these causes first if present, then re-check LDL and establish goal based on
isk category
 switch to diet low in saturated fat and cholesterol
 ingest soluble fiber and plant stanols & sterols
 lose weight
 increase activity: reduces VLDL & LDL, raises HDL
 even as secondary prevention, exercise can reduce total mortality by 20%
but  won’t  reduce  chance  of  having  another  nonfatal  MI  
 dyslipidemia promotes atherosclerosis, with greatest risk on carotid and coronary
vasculature
1.3.2 Metabolic Syndrome:
It is a group of risk factors that occur together and increase the risk for coronary artery disease, stroke, and
type 2 diabetes.
 Characteristics: abdominal obesity, atherogenic dyslipidemia, raised blood pressure, insulin resistance,
pro-thrombotic state (impaired fibrinolysis and endothelial dysfunction), inflammation, elevated
apolipoprotein b
 Considered to be the secondary target of overall CAD risk reduction
 Clinically identified by presence of 3+ of these factors:
 abdominal obesity (waist > 40 in for men, 35 in for women)
 triglycerides > 150
 low HDL (men < 40, women < 50)
 BP > 130/85
 fasting glucose > 110
 Treatment: weight management, increased activity, treat HTN, therapeutic aspirin, treat elevated
triglycerides or
low HDL
1.3.3 Diagnostic Methods for Dyslipidemia
 Inflammatory markers and lipid levels important for risk factor identification and modification
 Labs
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 homocysteine: blood amino acid associated with cardiac disease, stroke, and peripheral vascular
blockages
o lowered by folic acid
o can be genetic
 lipoprotein A (Lpa): inhibits thrombolysis and enhances LDL retention in arterial walls
o -elevation may or may not risk factor for cardiac disease
 apolipoprotein B: LDL component
 lipid profile: includes total cholesterol, HDL, LDL, triglycerides
o total cholesterol and HDL can be measured even if patient was not fasting
o if TG are > 400, you need to adjust results of LDL level to be accurate: corrected LDL =
total cholesterol - HDL - (TG/5)
 direct LDL (dLDL): a measure of LDL for nonfasting patients or when TG are > 400 or when
chylomicrons are present
1.3.4 Screening for Dyslipidemia
 Red flag clinical presentations: corneal arcus (cholesterol deposit in cornea) in patient under 40,
xanthomas (thickening of tendons due to cholesterol accumulation), xanthelasmas
 Lab tests
 in patients 20-35 with risk factors (DM, FH, or other cardiovascular risks), get a fasting lipid profile every
5 years
o if test is non-fasting, total cholesterol and HDL values are still valid
 in patients with no known risk factors, begin screening in men at age 35 and women at age 45
o if lipids are good, continue screening every 5 years
 in pediatric patients with high cardiovascular risk (obesity, HTN, FH), get a lipid profile between 2-10
years of age, and every 3-5 years thereafter
 For patients without known CAD or CAD equivalents, calculate 10-year risk of developing CHD using
Framingham scoring
 high risk is known CAD or having a CAD risk equivalent 20% chance of developing CAD
o when you would want to set LDL goal < 100
 moderate risk is having 2+ CAD risk factors 10-20% chance of developing CAD
o when you would want to set LDL goal < 130
 lower risk is having no or one risk factor
o when you would want to set LDL goal < 190
1.3.5 Treatment of Dyslipidemia
ATP III guidelines
 Total cholesterol
 optimal is < 200
 200-239 is borderline high
 greater than 240 is very high
 Triglycerides
 less than 150 normal
 150-199 borderline high
 200-499 high
 greater than 500 very high
 LDL: the primary target for CAD risk reduction
 otherwise healthy individuals:
o less than 100 is optimal
o 100-129 is near optimal
o 130-159 is borderline high
o 160-189 is high
o greater than 190 is very high
 HDL should be > 40

Determining a treatment plan for patients
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1. get a fasting lipid profile
a. determine patient history of CAD (or risk equivalents) and other high risks for CAD
 known CAD puts pt at a 20x greater risk for MI: includes patients with angina, history of cardiovascular
procedures
 CAD equivalents:
o diabetes
 if female diabetic, want to increase HDL to > 50
o symptomatic carotid artery disease
o peripheral arterial disease
o abdominal aortic aneurysm
 major risk factors:
o smoking
o hypertension
o low HDL (< 40)
 low HDL alone is a strong predictor for CAD
 low HDL associated with insulin resistance and related risks: high triglycerides,
obesity, inactivity
 other  causes  of  low  HDL:  smoking,  high  carb  intake,  drugs  such  as  β  blockers,  
anabolic steroids, and progesterone
o family history of premature CAD (means there is a genetic component)
o age (men > 55, women > 65)
 consider other major risk factors for CAD for which targeting will not help the end outcome, although
they will modify clinical judgment (???)
 obesity: distribution more important than BMI
o inactivity: better to be fat and fit than thin and sedentary!
o impaired fasting glucose
o elevated inflammatory markers
o homocysteine
o thrombotic abnormalities
o endothelial dysfunction
o elevated triglycerides alone are a risk factor for CAD
 contributing factors: obesity, inactivity, smoking, high alcohol, high carbs, disease
such as DM, chronic renal failure, and nephrotic syndrome, certain drugs including
β  blockers  and  estrogens,  and  genetic  disorders  
b. tailor the treatment plan for each patient:
 if lipid panel is optimal, encourage them to continue making good choices
 for patients without CAD or CAD risk equivalent, but abnormal lipids:
o usually, first you will set LDL goal to reach and aim for that
 (unless TG are > 500, then you want to address that first to prevent pancreatitis)
 (extremely low fat diet, weight management, activity, fibric acid derivative or
nicotinic acid)
 (once this is under control, then address LDL)
 if 2+ CAD risks, want to keep LDL under 130
 if 0-1 CAD risks, want to keep LDL under 160
o begin with therapeutic lifestyle changes, such as low fat diet, weight management, and
increased activity (this includes patients with suspected metabolic syndrome)
 try this for 3-6 months
o if LDL goal is not met at follow-up with just lifestyle changes, consider meds (statin, bile acid
sequestrant, or nicotinic acid)
 if 2+ CAD risks with 10-20% calculated risk, start meds with LDL > 130
 if 2+ CAD risks with < 10% calculated risk, start meds with LDL > 160
 if 0-1 CAD risks, definitely start meds with LDL > 190, and maybe sooner
 if patient is pediatric, drug therapy should begin if child is at least 8 years old
 statins are often first line therapy in peds (adjusted dosing)
o follow-up post meds:
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 if LDL goal is not met, add higher dose statin or another med (bile acid sequestrant,
nicotinic acid)
 if LDL goal is met but triglycerides are still elevated, set another goal for all non-
HDL cholesterol (should be LDL goal + 30)
 add or intensify meds to lower LDL, or add nicotinic acid or fibrate to lower
VLDL
 for CAD or CAD equivalent patients: start lifestyle changes and meds right away
 LDL goal is < 100 or < 70 if very high risk
 for isolated low HDL in CAD or CAD equivalent patients, add nicotinic acid or fibrate
 for elderly patients:
o know that cholesterol elevates progressively with age
o studies show that treating known CAD up to age 75 results in significant reductions in
cardiac morbidity and mortality
o treating elderly patients without known CAD (primary prevention) does not have much data
1.4 Pharmacology: Antihypertensives
1.4.1 Choosing Pharmacotherapy
 Think about the strength of evidence for use of a particular medication
 Consider comorbid conditions and compelling indications for more aggressive therapy
 Cross-check with current meds being taken
 Consider patient insurance and cost of copay
Diuretics: increase urine flow by inhibiting ion transport in the kidney
Thiazides: inhibit Na and Cl reabsorption in the distal convoluted tubule increased urine volume,
decreased blood volume
 drugs of choice in the treatment of primary HTN
 more effective than loop diuretics unless ClCr < 30 (loop diuretics act earlier in the nephron = more time
for them to work with reduced nephron functioning)
 are Ca sparing = can use in osteoporotic patients
 formulations:
 chlorthalidone: twice as potent as HCTZ, most evidence
 indapamide:
 hydrochlorothiazide (HCTZ)
 metolazone:
 chlorothiazide:
 contraindications: anuria, CrCl < 30, careful in gout
 side effects: hypokalemia, hyperuricemia, hyponatremia, hypercalcemia, hyperglycemia
 monitor: electrolytes, BP
Loop diuretics: block Na/K/Cl cotransporter in ascending loop of Henle decreased reabsorption of Na and
Cl increased urinary excretion, decreased blood volume
 more potent Cl reabsorption than thiazides
 commonly used to reduce pulmonary edema in CHF
 kinds:
 furosemide:
 bumetanide:
 torsemide:
 ethacrynic acid:
 contraindications: anuria, volume depletion
 side effects: hypokalemia, dehydration, orthostatic hypotension, photosensitivity
 monitor: electrolytes, BP, volume status
Potassium-sparing diuretics: most enhance Na excretion and retain K at the distal convoluted tubule
 not very potent alone
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 kinds:
 spironolactone: inhibits aldosterone R at the distal convoluted tubule
o side effects: gynecomastia or hirsutism because it binds nonspecifically to other steroid
receptors, hyperkalemia
 eplerenone:
o side effects: hyperkalemia
 monitor: BP, electrolytes, endocrine
1.4.2 Drugs That Interfere with the Renin-Angiotensin System
Angiotensin converting enzyme (ACE) inhibitors: prevent conversion of angiotensin I to angiotensin II Na
excretion and K retention (by decreasing aldosterone production), decreased vasoconstriction
 used in treatment of HTN and CHF
 don’t  affect  glucose  levels  
 ok  to  use  in  renal  pts  that  have  no  renal  function  left  (can’t  hurt  them  any  more)  
 kinds:
 benazepril:
 enalapril:
 lisinopril:
 contraindications: ARF, angioedema, hyperkalemia, pregnancy, bilateral renal artery stenosis
 side effects: hyperkalemia, renal failure (so stop if serum Cr increases by 30% or more), hypotension,
cough (switch to ARB)
 monitor: BP, electrolytes, renal function
Angiotensin II receptor blockers (ARBs): interfere with binding of angiotensin to its receptor effects similar
to ACE inhibitors
 ok  to  use  in  renal  pts  that  have  no  renal  function  left  (can’t  hurt  them  any  more)  
 kinds:
 irbesartan:
 losartan:
 olmesartan:
 valsartan:
 contraindications: same as ACE inhibitor
 fewer side effects: hyperkalemia, increased SCr, increased BUN, hypotension, syncope
 monitor: BP, electrolytes, renal function
Aldosterone antagonists: act on tubules to promote Na/Cl excretion and K retention
 eplerenone:
Direct renin inhibitors (DRIs): blocks conversion of angiotensinogen to angiotensin I
 contraindications: renal failure, hyperkalemia
 monitor: K, serum Cr
1.4.3 Drugs That Decrease Peripheral Vascular Resistance or Cardiac Output
Direct vasodilators
 calcium channel blockers (CCBs): inhibit entry of Ca into cells dilation of arteries, decrease in HR
decrease in afterload
 particularly useful in elderly pts
o dihydropyridine CCBs: work at the peripheral vasculature
 nifedipine: HTN and angina
 amlodipine: HTN and angina
 side effects: edema, flushing, headache, reflex tachycardia
o non-dihydropyridine CCBs: work at the heart vasculature and act as a negative chronotrope
(decrease HR) and negative inotrope (weakens force of contraction) = useful in a-fib
 verapamil: HTN, supraventricular tachycardias, unstable angina, chronic angina,
vasospastic angina
 diltiazem: same as verapamil but no unstable angina
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 side effects: constipation, conduction problems
o contraindications: heart failure
 other direct vasodilators
o hydralazine and minoxidil directly relax arterioles
o hydralazine + isosorbide used in CHF for ACE/ARB intolerance
 mechanism unclear
Sympathetic nervous system depressants
 α  and  β  blockers:  can’t  acutely  discontinue  because  this  could result in acute tachycardia
(downregulation of the system)
o α-1 blockers: dilate arteries and veins
o central  α-2 agonists: used specifically during substance withdrawal or pregnancy
 clonidine:  an  α-2 agonist that reduces central sympathetic outflow, but is associated
with increased incidence of falls = only use for refractory HTN
 methyldopa: drug of choice for HTN in pregnancy (ACEI/ARB not safe) but requires
multiple doses per day
 cautious use with known CAD
 side effects: CNS, orthostasis, peripheral edema
 monitor: HR
o β  blockers: prevent sympathetic stimulation of the heart decrease HR, decreased
contractility, decrease cardiac output, and decrease renin
 questionable role in treatment of essential HTN unless pts have heart failure or
recent MI
 strict  β-1  blockers:  use  for  asthma  or  COPD  pts  (don’t  want  to  block  bronchial  
relaxation!)
 atenolol:
 metoprolol:
 block at multiple receptors
 propranolol:  β-1  and  β-2
 labetalol:  β-1,  β-2,  α-1 blocker
 contraindications: 2
nd
or 3
rd
degree heart block, cardiogenic shock
 relative contraindications: bradycardia
 side effects: weakness, dizziness, bradycardia, sexual dysfunction, dyslipidemia,
reduced cardiac output, impotence, exercise intolerance, bronchospasm
 can  mask  signs  of  hypoglycemia  (won’t  sweat)!
 monitor: BP, HR, glucose
 


	16. Med Surg Quick  Notes
Simplenursing.com 82% or Higher on Your Next Nursing Test 16
1.5 Clinical Medicine: Hypertension
1.5.1 Hypertension Background
 leading cause of death worldwide
 75% of diabetics have HTN
 an treatable risk factor for stroke, CHF, peripheral vascular disease, aortic dissection, a-fib, kidney
failure, dementia, MI
 hypertension has greatest impact on cerebral and renal vasculature!
 pulse pressures is the difference between systolic and diastolic
 diastolic pressures rise natural until age 50 and then decreases progressively, while systolic BP rises
throughout life increase in pulse pressure
 fatality of HTN is correlated to the pulse pressure
 the larger the difference, the greater the risk for fatal MI or stroke
 HTN developed before age 50 typically involves systolic and diastolic BPs
 HTN developed after age 50 is isolated systolic HTN, due to unavoidable hardening of the large arteries
 systolic BP > 140 is considered to be a greater cardiovascular risk in this age group than high
diastolic BP
Resistant hypertension: persistence of BP > 140/90 despite treatment (and patient compliance) with full
doses or 3 or more different classes of meds (including a diuretic)
 could be pseudoresistant hypertension (white coat syndrome): chronic HTN is well controlled outside of
the office
 inadequate medical regimen for patient: not using appropriate diuretic, renal impairment, inadequate
dosing
 patient nonadherence or faulty diet: high salt, alcohol, tobacco
 exacerbating drugs: cocaine, methamphetamines, NSAIDs, other stimulants, oral contraceptives, EPO,
natural licorice, cyclosporine, tacrolimus, herbal products
 consider causes of secondary hypertension
Primary (essential) hypertension: idiopathic but with known risk factors; 95% of all cases
 risk factors affect extracellular fluid volume, heart contractility, or vascular tone:
 can have genetic defect for impaired sodium excretion
 stress, obesity, drug or substance abuse
 variable renin activity
 variable sympathetic response
 insulin resistance, diabetes
 inadequate dietary potassium and calcium
 resistant vessels
Secondary hypertension: has an identifiable, treatable cause; 5% of all cases, a result of:
 chronic renal disease: causes expanded plasma volume with peripheral vasoconstriction
 most frequent cause of secondary HTN
o and HTN can also cause CKD
 85% of CKD pts will develop secondary HTN
 would see proteinuria and elevated creatinine
 renovascular stenosis: occurs when ill-perfused kidneys (due to atherosclerosis or fibromuscular
dysplasia) release a lot of renin vasoconstriction
 stenosis due to fibromuscular dysplasia will have a knobbed appearance on cardiac cath
 a frequent cause of HNT refractory to treatment
 coarctation of the aorta: congenital abnormality causing narrowing of the aorta increased
resistance
 often accompanies bicuspid aortic valve  or  Turner’s  syndrome  
 hyperaldosteronism: usually caused by aldosterone-producing tumor or hyperplasia of the adrenals
too much Na/K reabsorption water retention
Cushing’s  syndrome: pituitary adenoma that produces ACTH lots of cortisol HTN
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 pheochromocytoma: adrenal tumor producing catecholamine
 typically 35-45 years old, no risk factors for HTN, may feel hot, flushed, anxious, or have a headache
 huge problem when undiagnosed because outpouring of catecholamines during a
surgical or radiologic procedure can lead to severe hypertensive crisis and death
Obstructive sleep apnea: tissues sensing intermittent hypoxia summon renin-angiotensin system to increase
BP
Hypertensive urgency: severe elevation of blood pressure with no evidence of progressive target organ
damage or dysfunction
 no raised intracranial pressure
 occurs when pts have known HTN but have been noncompliant with meds or diet, or regimen was
inadequate
 clinical presentation: BPs usually > 220/110, with severe headache, SOB, evidence of stable or no
target organ damage
 need to lower BP slowly over several  hours:  laβlol,  clonidine,  captopril  
 lowering too much too fast could cause dramatic drop in pressures cerebral hypoperfusion and
infarct
Hypertensive emergency: acute, severe elevation of BP with evidence of rapidly progressing target organ
damage
 clinical presentation: BPs usually > 220/140, SOB, chest pain, altered mental status, weakness,
dysarthria
 target organ damage presenting as MI, acute CHF with pulmonary edema, renal failure,
encephalopathy, intracranial hemorrhage, eclampsia (with pregnancy), aortic dissection
 if seeing papilledema on funduscopic exam, think malignant hypertension
o most common in young adults with prior renal disease, black males, pregnancy, or collagen
vascular disease
 treatment requires immediate and gradual reduction of BP but not to normal parameters, only to <
160/110
 10% decrease in 1
st
hour followed by 15% decrease in next 3-12 hours
 requires use of IV meds:
o for vasodilation: sodium nitroprusside, nicardipine, fenoldopam, nitroglycerin, enalaprilat,
clevidipine, furosemide
o adrenergic  blockers:  laβlol,  esmolol,  phentolamine  
1.5.2 Screening for HTN
USPSTF strongly recommends screening for all adults, at a minimum of every 2 years
1.5.3 Diagnosing HTN
JNC7 HTN guidelines:
 Normal BP: <120/<80
 Pre-HTN: 120/80 - 139/89
 HTN stage I: 140/90 - 159/99
 HTN stage II: >160/>100
HTN = repeatedly elevated pressures >140/90
 should be based on 2+ readings that are at least 1 week apart
 may want to treat high risk individuals at a lower threshold (130/80)
 ex. diabetics, CKD, cardiovascular disease, cerebrovascular disease, LVHs
 cautiously treat isolated systolic HTN in the elderly
 indapamide +/- perindopril a good route to go
 in pregnancy can only use certain meds: methyldopa,  laβlol,  hydralazine,  nifedipine  
Assess target organ damage: neurologic, ophthalmic, cardiovascular, renal, vascular
 labs: UA for proteinuria, blood chemistry (creatinine, glucose, K, Na), lipid profile, EKG to look for VH
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 Assess cardiovascular risk
 black patients have greater risk of complications from untreated HTN
 Detect rarer, secondary causes of HTN
1.5.4 Management of HTN
Lifestyle modification: weight loss and DASH diet has the greatest effect
Meds: most single meds will only lower BP by 10-20 points, so pt will probably need multiple
 otherwise healthy individuals
 prehypertension should start with lifestyle changes
 stage I HTN usually start with a thiazide diuretic
 stage II HTN 2 drug regimen with one being a thiazide
 high cardiovascular disease risk groups require tighter control (BP goal < 130/80), and intervention with
drugs begins at the prehypertensive stage: CHF, CAD, CKD, DM, post MI, post stroke
 classes of anti-HTN meds with additive effect against comorbid diseases
o CHF:  diuretic,  β  blocker,  ACE  inhibitor,  ARB,  aldosterone  antagonist  
o CAD:  β  blocker,  ACE  inhibitor, Ca channel blocker, diuretic
o MI:  β  blocker,  ACE  inhibitor,  aldosterone  antagonist  
o diabetics:  β  blocker,  ACE  inhibitor,  diuretic,  ARB  
o CKD: ACE inhibitor, ARB
o stroke: ACE inhibitor, diuretic
1.6 Pharmacology: Ischemic Heart Disease
1.6.1 CAD
Pharmacologic goal is to reduce the myocardial oxygen demand/
 β  blockers  reduce  HR  and  contractility  
 Ca channel blockers reduce systemic vascular resistance and decrease contractility
 nitrates cause venous dilation decrease preload decrease oxygen demand
 antithrombotics like aspirin prevent clots in the coronary arteries
1.6.2 Antiplatelet Drugs
ADP-R antagonists:
Kinds:
 aspirin:
 clopidogrel:
ticagrelor:
 side effects: dyspnea, brady arrhythmias
 preasugrel:
Glycoprotein IIb/IIIa-R antagonists: prevent platelet aggregation by blocking the binding of fibrinogen and
vWF to the glycoprotein-R on platelet surfaces
Kinds:
 abciximab: only if PCI planned
 side effects: bleeding, thrombocytopenia, allergic reaction, hypotension
 eptifibatide: renal dosing available
 side effects: bleeding, hypotension
 tirofiban: renal dosing available, may be less effective than abciximab during PCI
Thrombolytic Drugs: activate plasminogen fibrinolysis
Kinds:
 alteplase
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 reteplase:
 tenecteplase:
Nitrates: dilate blood vessels to reduce cardiac preload and reduce vessel resistance decreased end
diastolic volume decreased stress on myocardial walls decreased oxygen demand by the myocardium
Kinds:
 isosorbide dinitrate: oral long-acting
 isosorbide mononitrate: oral ong-acting
 nitroglycerin: PRN or chronic, spray, ointment, patch, paste, or oral
 drug of choice for relieving acute coronary spasm causing angina
Side effects: headaches, postural hypotension, flushing, dizziness, reflex tachycardia.
1.7 Clinical Medicine: Ischemic Heart Disease
1.7.1 Diagnostic Methods Background for Ischemia
Procedures: myocardial ischemia workup
1. first, do a resting EKG
a. after that:
 normal resting EGK consider doing a stress test (exercise tolerance test): EKG on a
treadmill
o -keep in mind contraindications for any exercise testing
 absolute: acute MI in last 48 hours, refractory unstable angina, arrhythmias
causing hemodynamic issues, symptomatic/severe aortic stenosis,
uncontrolled/symptomatic CHF, acute PE, acute myocarditis or pericarditis,
acute aortic dissection
 relative: LCA stenosis, moderate stenotic valvular disease, severe HTN, electrolyte
abnormalities, hypertrophic cardiomyopathy, tachy/brady arrhythmias, 2
nd
or 3
rd
degree AV block
o if  patient  can’t  exercise,  consider  doing  a  pharmacologic stress test: agent injected to
simulate exercise
 dobutamine will stimulate increased cardiac contractility and systemic
vasoconstriction
 contraindications: BP > 180/120, history of v-tach or a-fib, MI in last 3 days,
aortic  stenosis,  recent  β  blocker  
 adenosine and persantine: increase flow in non-diseased coronary arteries = can
better visualize blocked areas when using contrast
 adenosine contraindications:  COPD,  asthma,  emphysema,  recent  β  
blocker, recent theophylline, recent caffeine
 persantine contraindications: asthma, emphysema, severe COPD, resting
systolic  BP  <  100,  LCA  disease,  unstable  angina,  acute  MI,  recent  β  
blocker, recent theophylline, recent caffeine
 hold  the  β  blockers  before  the  test!  want  to  be  able  to  achieve  HR  
 other  drugs  that  can  blunt  BP  or  HR:  digoxin,  β-adrenergic blocking agents,
vasodilators
 interpretation of stress test:
 ST changes without angina 70% chance of significant CAD
 ST changes with angina 90% chance of significant CAD
 bottom line: the greater the ST changes, the greater the chance of CAD
 a systolic BP drop > 10 points BAD NEWS BEARS, indicative of severe
disease  that  can’t  be  compensated  for  by  raising BP
 ***remember that false positives are common on stress tests
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o if resting EKG is abnormal do an exercise echo (real exercise or pharmacologically
induced) or nuclear stress test or cardiac stress MRI
 stress echocardiography: evaluates cardiac blood flow indirectly by assessing effect
of exercise on myocardial wall motion
 movement interpretation depends on the reader performing the echo
 sensitivity and specificity affected by presence of baseline wall movement
abnormality, poor imaging windows, adequacy of exercise, and presence of
bundle branch blocks
 highly specific
 nuclear stress test: imaging using radioactive tracers used to look for ischemia and
infarcts
 highly sensitive
 cardiac stress MRI: radiofrequency waves and magnetic fields used to generate
detailed images of the heart
 adenosine is the only agent used for cardiac MRI
 excellent choice for valvular disease, ischemia, aortic abnormalities,
congenital abnormalities
 costly!
 contraindications: gunshot wound, shrapnel, metal prosthesis, or other
source of metal, obesity, claustrophobia
b. if needed cardiac catheterization: gold standard for imaging, utilizes radiation and
contrast
 can put in stent during same procedure
 left heart route goes in through femoral or radial artery
o allows for assessment of LV function: EF, left ventricular end diastolic pressure
o assessment of aortic & mitral valves
o assess for wall movement abnormality or LVH
o assessment of coronary anatomy
o can allow for imaging of abdominal aorta, renal arteries, iliac arteries
 right heart route goes through femoral vein into vena cava
o can assess RV pressures & pulmonary HTN
o assess for shunts or congenital abnormalities
o assess for valvular abnormalities
o assess for constrictive or restrictive pericarditis
Procedures: STEMI or NSTEMI
1. EKG
a. plain-style echocardiography (obviously no exercise with it) or other imaging
b. primary percutaneous coronary intervention (aka PCI or angioplasty): mechanically
widening obstructed arteries using a stent
 can be done during cardiac catheterization
c. coronary artery bypass grafting (CABG): arteries or veins harvested from elsewhere in
the patient are grafted to areas of blockage to allow blood flow to circumvent the
obstructed area
Lab monitoring for ACS drug treatment
 monitor UFH with PTT
 monitor LMWH therapy with anti-factor Xa test
 can’t  monitor fondaparinux
 if using warfarin, monitor INR
Cardiac labs:
 creatinine phospokinase (CK): found in skeletal muscle throughout the body
 shows up in 1-6 hours, peaks in12, lasts up to 1.5 days
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 takes time to do the complete assay
 includes components of muscle, cardiac, and brain tissue
 CK-MM: skeletal muscle specific creatinine kinase, elevated in trauma or crush injury
o will also be elevated after running a marathon or lifting weights
 CK-MB: cardiac specific creatinine kinase, elevated in MI
o can now test directly for
o helpful to know because EKG will not always detect MI when cardiac enzymes will show
elevation
 CK-BB: brain specific creatinine kinase, elevated in stroke
o shows up in 3-12 hours, peaks at 1 day, lasts 2-3 days
 troponin T (tnT): cardiac specific damage marker
 will include all cardiac damage, including damage from defibrillation, arrhythmias, cardiac procedures,
CHF, myocarditis, vasospasms, cardiomyopathies
 elevation begins within an hour of the infarct occurring (first marker to show)
 drawn serially to see progression of MI
 remains elevated for 5-14 days after MI = helpful for pts who waited to get treatment or had minimal
symptoms
o problem: it is falsely elevated in renal disease due to decreased clearance
 aspartate aminotransferase (AST): nonspecific liver enzyme
 lactate dehydrogenase (LDH): found in all cell injury states = nonspecific
 shows up in 10 hours, peaks at 1-2 days, lasts 10-14 days
 myoglobin: nonspecific marker of muscle necrosis
 shows up in 1-4 hours, peaks at 6-7, lasts up to 1 day
 now is typically replaced by troponin tests
 brain natriuretic peptide (BNP): secreted from ventricles stressed by CHF
 levels can vary individually = use it as a gauge, not a specific or sensitive test
 falsely elevated in renal failure
 levels rise with age
 C reactive protein (CRP): a nonspecific acute phase inflammatory protein
 elevated a few days PRIOR to MI
 can be elevated chronically with inflammation-prone individuals (hormone therapy, tobacco)
 levels are artificially lowered by statins, niacin, fibrates, moderate alcohol, aspirin, exercise,
weight loss
 a more specific and sensitive version of the test is hsCRP
1.7.2 Coronary Artery Disease
Pathophysiology
 affects large and medium arteries
 characterized by endothelial dysfunction, vascular inflammation, lipid/cholesterol/Ca/cellular debris
buildup in vessel wall
 can also cause electrical problems
 begins in childhood with lipid deposition and inflammation
 inflammatory events: LDL oxidation, infection, toxins (nicotine), hyperglycemia, increased homocysteine
o oxidized LDL impairs vasodilation continual vasoconstriction
 inflamed vessel wall attracts sticky LDL as well as macrophages
 progression of plaques influenced by risk factors
 can become calcified
 risks promoting atherosclerosis: age, gender (women protected by estrogen), FH, sedentary
lifestyle, tobacco, HTN, diabetes or insulin resistance (causes greater atherosclerosis),
hyperlipidemia
o smoking has greatest effect on carotid and peripheral vasculature
o diabetics are considered to be at the risk of CAD that a normal person who has already had
one MI is at
 diabetics have accelerated atherosclerosis with many small plaques scattered
throughout vs a non-diabetic who has a few, large, isolated blockages
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 diabetes has greatest effect on coronary vasculature
 diabetics are at greater risk of CHF or death after having an MI, bypass, or stent
 acute MI is from a plaque deposit that has suddenly burst activation of body clotting system
ischemia
 MI can also happen from progressive narrowing of vessels
o slow process formation of collaterals progressive angina
Classification of CAD to normalize between providers:
 class I: no limitations or symptoms with normal activity
 class II: slight limitations and normal activity results in symptoms
 class III: marked limitation and minimal activity results in symptoms
 class IV: symptoms present with minimal activity and at rest
Causes of Chest Pain: must determine true cardiac chest pain vs non-cardiac chest pain
 stable angina: chest pain with activity or stress
 unstable angina: chest pain at rest
Pain with determined cardiac origin = must be some kind of coronary ischemia
 atherosclerosis, occlusion caused by vasospasm (cocaine, methamphetamines, stimulants), coronary
artery dissection from blunt trauma, congenital abnormalities, aortic stenosis, hypertrophic
cardiomyopathy, coronary thrombus or embolus (missed warfarin dose?), acute aortic dissection
Pain with non-cardiac origin
 costochondritis is reproducible on palpation
 intercostal shingles
 cervical or thoracic spine disease, including thoracic outlet syndrome
 GI: peptic ulcer disease, GERD, chronic cholecystitis
 pulm: PE, pneumonia, pneumothorax
1.7.3 CAD Presentations
Angina pectoris: stable angina; deep pressure-like pain in substernal region that may radiate to neck or jaw
following physical exertion or emotional stress
 transient, 2-30 minutes only
 remits with rest or sublingual nitroglycerin
 usually as a result of chronic coronary atherosclerosis
 clinical presentation: SOB, elevated BP, S4+, arterial bruits, abnormal funduscopic exam (papilledema,
AV nicking, cotton wool, corneal arcus (bluish rim around iris)), xanthelasma or xanthelomas, CHF from
transient LV dysfunction, murmurs (during ischemic event only from transient papillary muscle
dysfunction)
 “typical”  pain  symptoms  more  common  in  middle-aged men, and may be absent in women, elderly, and
diabetics
o elderly: weakness, SOB, alt ment
o women: anxiety
o diabetics: SOB
 investigation:
 EKG between angina might be normal or may show Qs from prior MI, LBBB, RBBB, fascicular
blocks
 EKG during angina may show ST depression (from the angina) or elevation (from injury incurred), or T
wave inversion (from the ischemia)
 labs:
o CK, CKMB, troponin should be negative
o elevated cholesterol, high glucose
 CXR: may be normal or show evidence of CHF or arterial calcifications
 stress test:
o development of typical angina + ST changes is highly indicative of CAD
 no ST changes = 70% chance
 BP drop during exercise means severe blockage
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o no angina? ST segment changes might still be significant for CAD
 treatment
 work on risk factors
 meds: daily aspirin,  clopidogrel,  β  blocker,  ACE  inhibitor,  nitrates  PRN,  statins  
 stent or bypass if necessary
Acute coronary syndrome: includes STEMI, NSTEMI, or unstable angina
 typically from acute plaque rupture followed by thrombus
 can also have MI from cocaine overdose (causes vasoconstriction or makes myocardium
hypermetabolic), or chronic cocaine use (causes cardiac arrhythmias) -in  this  case,  give  a  β  blocker  
 clinical presentation:
 acute MI: new, sudden chest pain, jaw, neck, throat, scapular, or arm pain, dyspnea on exertion,
nausea, vomiting, diaphoresis, fatigue, hypo or HTN, tachy or bradycardia, S3+ and/or S4+, signs of
CHF, systolic murmurs (may hear ventricular septal defect murmur from heart blown due to high
pressure)
o will also hear a friction rub on day 2-3
 -unstable angina: chest pain is now with greater frequency, severity, with less activity, or at rest
o pain is refractory to nitroglycerin
 investigation
o EKG likely to show inverted T waves (ischemia) and ST depression or elevation
o labs: cardiac enzymes will tell you if it is unstable angina vs NSTEMI
 MI will cause myocyte death positive labs
 initial treatment for suspected STEMI or NSTEMI
1. antiplatelet therapy: give aspirin and clopidogrel
o prasugrel can be used in place of clopidogrel if PCI is planned (may have better
outcome) but avoid in active bleeding, planned CABG, over age 75, prior stroke or TIA
o ticagrelor can be used in place of clopidogrel with or without PCI (may have better
outcome) but avoid in active bleeding or history of ICH
a. initiate anticoagulant therapy
o no PCI needed or expected: UF heparin or enoxaparin (LMWH) best
 fondaparinux (factor Xa inhibitor) good for patients with increased bleeding
risk
 warfarin only used for certain indications (mechanical valve, pulmonary embolism,
atrial fibrillation) due to increased bleeding risk
 continue for duration of hospital stay
o planned PCI: UF heparin or enoxaparin best
 bivalirudin can also be used with heparin allergy
 but  can’t  give  bivalirudin  if  any  lytics  were  given!
 stop after PCI procedure
b. when to give glycoprotein IIB/IIIA antiplatelet drugs: abciximab, eptifibatide, or tirofiban
o STEMI: yes if PCI planned
 then stop after PCI procedure
o NSTEMI: yes if PCI or other diagnostic catheterization planned
c. regain perfusion
o best choice is PCI if available, but must be done within 3 hours of chest pain onset
o PCI unavailable (and for STEMI only) initiate fibrinolytic therapy: streptokinase, alteplase,
reteplase, or tenecteplase
 estimate risk of intracranial hemorrhage before giving
 lytic contraindications: prior hemorrhagic CVA, ischemic CVA in last 3 months,
active internal bleeding, known intracranial neoplasm, suspected aortic
dissection, most recent chest pain > 12 hours ago, cerebral arteriovenous
malformation
 relative: BP > 180/110, lumbar or other noncompressible puncture, CPR >
10 min, pregnancy, menstruation, trauma in last 2-4 weeks, major surgery
in last 3 weeks
d. determine bypass vs angioplasty during PCI imaging
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o bypass or angioplasty:
 if only 2 vessels have blockage but proximal LAD is involved
o bypass only:
 if LCA blockage > 50-75%
 if 3 vessels have blockage and EF is < 50%
 if EF is > 50%, still consider doing bypass if the angina was severe, with
prior MI, or with resting EKG changes
 if only 1-2 vessels have blockage but EF is < 50% with ischemia occurring at low
exercise
o angioplasty has a questionable outcome for 3 vessel blockage
e. other interventions: give oxygen, monitor serial EKGs and cardiac enzymes
o half of STEMI deaths occur within 1 hour of event from ventricular fibrillation
 meds to continue at home after ACS event (STEMI/NSTEMI or unstable angina)
 clopidogrel 2-4 weeks to 1 year
o 1 year if stent was placed
 daily aspirin
 statins
 ACE inhibitor (or ARB if ACEI intolerant)
 β-blocker (slowly titrate off if patient has LV failure),
 try Ca channel blocker if unsuccessful
 nitrates PRN or continuously (but no mortality benefit)
 prognosis
 complications: arrhythmias, CHF, right ventricle infarction, ventricular ruptures, mural thrombi (thrombi
adhered to vessel walls), stroke, pericarditis, angina
Sudden cardiac death: unexpected and nontraumatic death in stable patients who die within 1 hour after
onset of symptoms
 cause: ventricular tachycardia, acute ischemia or infarction
 rarely, congenital deformities, pulmonary HTN, neoplasm, sarcoid/amyloid, vasculitides, LVH,
conduction disorder
Prinzmetal’s  angina  (variant  angina  or  vasospastic  angina): angina at rest caused by vasospasms of coronary
arteries, with no correlation to stress or exertion
 sites of spasm (typically RCA) frequently adjacent to plaques
 EKG shows ST elevations
 only affects women less than 50!
 may  be  associated  with  migraines,  Reynaud’s  
 treatment: pt must refrain from all stimulants and certain medications that can aggravate the spasms
 give  certain  prescriptions  to  alleviate:  nitrates,  Ca  channel  blockers,  β  blockers  
 possible complications: acute MI, v-tach, v-fib, sudden cardiac death
1.8 Pharmacology & Clinical Medicine: Heart Failure
1.8.1 Congestive Heart Failure Background
Congestive heart failure: impairment of the ventricle to fill with or eject blood
 as inadequate cardiac output occurs, all organ systems are affected by reduced nutrients and oxygen
 body tries to compensate
o increase ventricular filling during diastole increased stroke volume
o norepinephrine release increased cardiac contractility
o myocardial remodeling (slow): after acute event causing dead tissue there is dilation of L
ventricle and scar formation over damaged area
 gets body through the acute event but eventually stiff area of scar tissue with
improper ventricular relaxation during diastole
 ***results in an eventual DECLINE in heart function
 reverse cardiac remodeling with ACE inhibitors
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 can have low or high cardiac output CHF
 most CHF is of the low output variety, due to:
o pumping against high vascular resistance
 impaired filling of stiff ventricles
 rarely CHF can result in high cardiac output
 but each stroke volume will be low
 chronic activation of sympathetics and renin-angiotensin-aldosterone system leads to decreased
response (and vasodilation)???
 cardiac remodeling occurs
 patients are chronically volume overloaded
 high metabolic demands can result in CHF of the high output variety!
o ex. hyperthyroidism, anemia, AV fistulas, vitamin B1 deficiency, liver disease, multiple
myeloma,  Paget’s  disease,  polycythemia  vera,  sickle  cell,  tachycardia,  morbid  obesity,  
carcinoid, acromegaly, severe psoriasis = treat underlying cause to treat the CHF!
Common causes:
 ischemic cardiomyopathy: when blockage in artery causes hypoxic tissue that will eventually impact the
pumping of the heart
 valvular cardiomyopathy: dysfunctional valves, including regurgitation or stenosis
 hypertensive cardiomyopathy: stiffened walls as a result of hypertension
 frequently results in diastolic congestive heart failure:
Less common causes of CHF:
 myocardial disease:
 dilated cardiomyopathy:
 hypertrophic cardiomyopathy:
 restrictive cardiomyopathy: when scarring of the pericardium restricts heart movement
 myocarditis: infectious, toxic, or idiopathic
 pericardial disease:
 typically due to viral infection
 results in stabbing chest pain that is better with leaning forward
 pericarditis:
 pericardial effusion/tamponade:
 pericardial constriction:
Classification
Stages of CHF:
 stage A: at high risk but no known disease yet = treat early to prevent symptoms
 -use an ACE inhibitor
 -HTN, CAD, DM, FH of cardiomyopathy
 -work in quitting smoking, increasing activity, limiting alcohol
 stage B: asymptomatic disease
 add  a  β-blocker to the treatment regimen
 previous MI, LV systolic dysfunction, asymptomatic valvular disease
 stage C: prior or current symptoms = symptomatic heart failure
 add a diuretic or digoxin or device
 reduce salt intake
 known structural heart disease, SOB, fatigue, reduced exercise tolerance
 stage D: advanced symptoms or refractory to treatment = end stage with marked symptoms at
rest
 stage where people get placed on heart transplant list
 add positive inotrope or device to regimen
Functional classification of CHF (similar to CAD):
 class I: no symptoms
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 class II: symptoms with moderate exertion
 class III: symptoms with minimal activity or ADLs
 class IV: symptoms at rest
Risk factors for development of CHF: age, HTN, tobacco, DM, obesity
 -substance abuse is a risk due to constant stimulation of heart from amphetamines
 -alcoholism because associated cirrhosis may cause R sided heart failure
 -common CHF precipitators: CAD, MI, valvular disease, congenital heart disease, HTN (diastolic
dysfunction), viral infection, pregnancy, idiopathic
CHF symptoms: dyspnea on exertion or at rest, paroxysmal nocturnal dyspnea, orthopnea, lower extremity,
abdominal, or sacral edema (3
rd
spacing of extra fluid around heart), palpitations, weakness, anorexia
 comorbid symptoms: chest pain, palpitations, fatigue, syncope
 presenting symptoms are often only with exertion
 exercise results in inadequate cardiac output is not perfusing tissues, so resps are increased to
compensate
 exercise increases heart rate, so ventricles have less time to fill
1.8.2 CHF Diagnostic Methods
Echocardiography: ultrasound used to provide information about structure, anatomy, and physiology of the
heart
 no ionizing radiation generated
 inexpensive
 quality  of  the  image  depends  on  the  operator’s  skill,  patient’s  body  type,  presence  of  barrel  chesting  and  
other chest wall anatomy
 diagnostic utility:
 assessing cardiac structure size and function
o LVH
o LV dysfunction: ischemia
o valves: morphology and mobility
o pericardium
o wall motion abnormalities: regional vs global
o contractilities
o congenital abnormalities
 estimate ejection fraction
o very important post-MI
 assessing cardiac masses
 measuring RV and pulmonary pressures
 collapse of vena cava is normal and indicates normal central venous pressure
o won’t  collapse if pressures are high
 assessing murmurs: diastolic and cardiac
 evaluating syncope
 pre-op screening for clots before ablation of irritable foci causing arrhythmias
 assessing cardiac sources of emboli: looking for patent foramen ovale or atrial septal defect
o biggest risk in having a communication between sides of the heart is that you lose the
filtering property of having all blood flow through the lungs, so that emboli are able to move
from the right side of the heart to the left
o can use saline contrast to do a bubble study: + if bubbles seen in both sides of the heart
 assessing pericardial effusion, pulmonary embolism, pulmonary hypertension
 transthoracic echiocardiography: standard echo, done over chest wall
 transesophageal echiocardiography: more helpful in viewing posterior structures of the heart but more
invasive
 quality not compromised by obesity or pulmonary disease
 helpful in assessing for suspected endocarditis and subsequent valvular damage
 improved visualization of vegetations, thrombi, masses, or left atrial appendage clot (most likely source
of CVA/TIA)
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EKG
 many CHF patients will have LVH
 end stage CHF results in low voltage due to electricity going through greater muscle mass?
 evidence of ischemia or prior infarction (Q waves)
Cardiac biomarkers if suspecting ischemic etiology
 CK/MB
 Troponin
Cardiac cath in acute CHF with unstable angina or MI
 do left ventriculogram to evaluate LV function, calculate EF, assess wall motion, and to look for mitral
regurgitation
 do an arch shot to assess for aortic regurgitation or aortic defects
 do coronary angiography to assess for blockages
Chest X-ray with PA and lateral views
 look at size and shape of cardiac silhouette for cardiomegaly
 Kerley B lines: sharp, linear densities from interlobular interstitial edema
o pathognomonic for CHF!
 look for pleural effusions
 commonly caused by left sided CHF
o effusions will be transudative, small-med sized, and free-flowing
BNP levels
1.8.3 Developing a CHF Treatment Plan
1. History and physical exam for presenting symptoms assess risk category
 Vitals: O2, weight loss, BP, HR
 Inspection: pallor, cyanosis, cool or moist skin, use of accessory muscles
 Lungs
o if L sided failure crackles, rales, possible wheezes, dullness at base of lungs, frothy or
pink sputum
o if R sided failure mostly clear lungs with dullness at the bases
 CV/PV
o diminished or bounding pulses
o JVP reflects right atrial pressure elevations
 hepatojugular reflux (press on liver to watch excess fluid increase JVP)
o if L sided failure S3 or S4, mitral regurgitation
o if R sided failure right sided S3 or S4, tricuspid regurgitation,
 S2 sound (made of A2 and P2) is normally dominated by closure of the aortic valve
(A2), but because pressures are high on the R side you will also hear a loud
pulmonic valve closure (P2)
 Abdomen
o hepatomegaly
o pulsatile, tender liver
o ascites
 Extremities
o edema
a. Investigation
 EKG & labs to assess etiology
 Echo to assess EF
 Cardiac cath to rule out ischemia and assess valves and pressures
b. Pharmacologic treatment - -Start appropriate drug therapy for acute vs chronic disease (red =
proven mortality benefit)
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o treatment goal is to decrease cardiac workload, control excess fluid, and increase
contractility -reduce cardiac workload
 ACE inhibitors or ARBs (-pril or -sartan): vasodilate reduced peripheral resistance
& reduced BP reduced afterload and preload
 won’t  change  HR  or  cardiac  output  
 will aid in diuresis
 hydralazine + isosorbide dinitrate: found to be most beneficial to black men as
an add-on  therapy  to  those  already  on  β-blockers and ACE inhibitors that are
still symptomatic
 decreased mortality, increased EF, improved exercise tolerance
 requires frequent dosing
 side effects: GI, headache
 β  blockers  reduce sympathetic stimulation
 warning: can reduce cardiac output, cause bradycardia
 dihydropyridine Ca channel blockers
 for hyponatremic patients, you can use a vasopressin antagonist
(tolvaptan), because it does not interfere with electrolyte balance, but it
costs lots of $$$
o control excess fluid
 diuretics (thiazide, loop, or K sparing): should not be used alone
 if renal function is impaired, use a loop diuretic
 if  one  dose  isn’t  working,  up  it  or  add  a  second,  or  try  IV  infusion  
o idea of sequential nephron block: start with a loop diuretic then work
sequentially down the nephron to target more distal
parts
 -aldosterone antagonists (spironolactone, eplerenone)
o increase contractility
 digitalis: improves contractility and cardiac output by inhibiting Na/K ATPase and
enhancing release of Ca from SR
 reduces plasma norepinephrine, renin, and aldosterone
 low therapeutic index due to toxicity= only add if pt is persistently
symptomatic on other drugs
 lots of drug interactions
 won’t  distribute  into  fat  tissue  =  don’t  increase  dose for obese pts
 inotropes are last-resort or short-term only (life-limiting)
 for end stage CHF waiting for transplant
 for exacerbation, nonperfusion, or hypotension
o statins?
***Pharmacist says: avoid in all CHF patients: antiarrhythmic drugs, non-dihydropyridine Ca channel
blockers, NSAIDs
o but Sherrie says:
 can consider antiarrhythmics (mismatch between size of R/L heart can lead to
asynchronous beating)
 anticoagulative therapy (controversial)
 low EF consider warfarin
 ATP III recommends giving aspirin to reduce prothrombic state
c. Non-pharmacologic treatment:
 behavioral modification
o avoidance of salt, alcohol, other CHF exacerbators
o exercise to make body more efficient at a given workload, to lose weight, and to prepare for
transplant
 devices
o automatic implantable cardioverter defibrillators (AICD):
 for those with EF < 35%
 proven mortality benefit
o intra-aortic balloon pump (IABP):
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 temporary measure for acute CHF in hospital
o left ventricular assist device (LVAD): internal or external device to decrease residual volume
in L ventricle and increase cardiac output
 a bridge therapy while waiting for heart transplant
o ultrafiltration/hemofiltration: basically dialysis to remove fluid overload
 transplant
 work on reduction of risk factors V.) Prognosis
o diet and prescription noncompliance are a major cause of hospital readmission for CHF
1.8.4 Specific CHF Presentations and Treatments
Systolic heart failure: problem with contraction, heart does not squeeze well, and cardiac output is
insufficient
 EF < 55%
 causes:
 most commonly ischemic heart disease and/or MI
 long-standing HTN causes stiffening of heart wall (a diastolic problem) but will eventually wear out the
pump of the heart = becomes a systolic problem
 valvular heart disease: because greatest pressures are on left side of heart, valvular disease on left side
is more symptomatic than on right side
 idiopathic (viral infection?)
 myocarditis
 toxins: alcohol, cocaine, hyperthyroidism, lead
 overwhelming illness or sepsis
 DM
 investigation: Echo for LV & reduced EF & dilation, EKG for LVH signs, CXR for cardiomegaly and/or
pulmonary edema, BNP levels
Diastolic heart failure: heart does not relax enough elevated filling pressures high pressure gradient
which causes water portion of blood to diffuse across heart and into tissues edema
 EF > 55%
 preserved pumping ability, but heart will eventually wear out and EF will decline
 most common in older females with HTN
 causes: HTN L ventricular hypertrophy, acute ischemia, restrictive cardiomyopathy (amyloid, ESRD
on dialysis, sarcoid), DM
 diastolic dysfunction naturally increases with age
 investigation: Echo for LVH, EKG for LVH signs, CXR for pulmonary edema, BNP levels
Systolic/diastolic heart failure can coexist!
 ex. ischemic heart disease
o MI causes dead tissue with loss of contracting myocardium = systolic compenent
o scarring from MI cause reduced compliance of ventricle = diastolic component
Right-sided CHF
 -causes:
 -most common cause is left sided heart failure: L side of heart is damaged so everything backs up into
the lungs and right side of the heart
 -congenital heart lesion such as atrial septal defect
 -tricuspid or pulmonic valve disease
 -pulmonary disease such as COPD, interstitial lung disease, pulmonary emboli
 -pulmonary HTN means pressures feeding lungs are high transfer of the pressure to the heart
 -always due to an underlying problem
Acute (flash) pulmonary edema: rapid fluid accumulation in the air spaces and parenchyma of the lungs
 causes: MI, acute valvular lesion, HTN, end stage valvular disease, severe systemic illness, pulmonary
embolism
 presentation: tachypnea, tachycardia, HTN (or hypo if grave), hypoxia, crackles
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 treatment: IV diuretics, nitrates, inotropes, pressors, ACE/ARB or hydralazine + nitrate, morphine,
antiarrhythmics, oxygen
 DON’T  give β  blockers  in  acute  phase  
Acute heart failure (overt)
 causes: massive MI, tachyarrhythmias, infective endocarditis with valve rupture
 presentation: severe SOB, rales, hypoxia, cyanosis, pallor, chest pain, tachycardia or bradycardia,
hyper or hypotensive (BAD if hypo), cool skin, diaphoresis, tachypnea, respiratory distress, poor mental
status
Decompensated heart failure: decompensation of a chronic or acute heart failure; patient is clinically
deteriorating and requires early and aggressive therapy
 symptoms: new or worsening of existing symptoms, dyspnea, fatigue, edema, new murmurs
findings consistent with worsening LV function
 patients  are  “cold  and  wet”  =  cold  due  to  hypoperfusion,  wet  due  to  pulmonary  congestion  and  volume  
overload
 investigation: EKG, Echo, CXR
 loop diuretics
 oxygen
 morphine to depress respirations
 nitroglycerin or nitroprusside (if HTN) to vasodilate and reduce preload and afterload without reducing
contractility
 inotropes
o pos inotrope to stimulate forceful heart contractions (dobutamine or milrinone)
 dobutamine for patients in shock with low BP
 synthetic BNP (brain natriuretic peptide) for vasodilation to decrease preload
o huge $$$ for similar results to nitroglycerine or furosemide
 ACE or ARB
 DON’T  give  β-blocker!
 mechanical interventions if necessary
 figure out and treat underlying cause! (ex. thyroid, anemia)
1.9 Pharmacology & Clinical Medicine: Arrhythmias
1.9.1 Electrical Problems of the Heart
 Symptoms: palpitations, racing heart, dizziness, syncope
 Comorbid precipitators: CAD, MI, congenital malformations, CHF
1.9.2 Antiarrhythmic Drugs
 Na channel blockers: block Na entry into cell during depolarization prolonged refractory period, and
suppress automaticity of the Purkinje and His fibers
 class IA drugs useful for treatment of atrial and ventricular arrythmias
 class IB drugs are used for ventricular arrhythmias
 Β  blockers  slow  conduction  through  SA  and  AV  nodes  and  increase  refractory  period  
 good for treating tachyarrhythmias from excess sympathetic activity
 K channel blockers prolong repolarization
 good for treating intractable ventricular arrhythmias
 Ca channel blockers slow conduction through AV node and increase AV refractory period
 stop arrythmias requiring AV conduction
 


	31. Med Surg Quick  Notes
Simplenursing.com 82% or Higher on Your Next Nursing Test 31
 Others: adenosine, digoxin
1.10 Clinical Medicine: Cardiovascular Disease Prevention
Primary prevention: treat risk factors to prevent development of disease
 7 biggest risk factors
 can’t  prevent  age,  family  history,  or  gender  
 can prevent modifiable risks: hyperlipidemia, hypertension, diabetes, smoking
o often coexist with other big risk factors
o Framingham risk is used to help decided whether or not to treat primary hyperlipidemia
 ATP III recommends focus on lowering LDL
 other modifiable risk factors: obesity, inactivity, CKD, metabolic syndrome, high alcohol
Secondary prevention: treat established disease to prevent recurrence or debilitation
 known cardiovascular disease = treat cholesterol regardless of numbers
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