Acute Anginal Attack


~ Nitrates – nitroglycerine or isosorbide dinitrate, given sublingually, or oral spray. 

· Side effects: headache, orthostatic hypotension, reflex tachycardia

· If no relief – give another dose after 5 mins

· After 20 mins, 3 doses and still no relief – consider MI or bad nitrates.

· Use prophylactically

· Contras: Hypotension, hypovolemia, PDE5 inhibitor

Chronic Stable Angina
~ Aspirin – 74 mg daily in all patients, unless allergic, as anti-platelet therapy, to prevent acute vascular events. 
· Side effect: dyspepsia. Treat with antacids, H2 agonists, proton pump inhibitors. Best treatment = misoprostil, a synthetic prostaglandin

· If allergic – use clopidogrel (=plavix) instead. 

~ Beta Blockers – preferred in initial therapy unless specifically contraindicated b/c reduce mortality in prior MI patients

· don’t stop intake suddenly

· dosing – 55 to 60 bpm. Can go below 50 if severe angina

· side effects: asthma, impotence, depression, hypoglycemia, unfavorable lipid profile, Raynaud phenomenon, worsening of variant angina

· Contras: variant angina

· Caution in: asthmatics, diabetics, peripheral artery disease. 

~ Calcium channel blockers – use if beta blockers are contraindicated

· Indicated for variant angina

· short acting dihydros cause adverse events, so avoid

· long acting dihydros and rate limiting agents are recommended

· no diff in major cardiac events in beta blockers vs. calcium blockers vs. ACEI vs. diuretics

· Contraindications: rate limiting agents + beta blockers. LV dysfunction (*exception = amlodipine)
~ Nitrates – Often used as combo therapy with beta blockers

· Given orally or transdermal pathes – importance of nitrate free period!!

· Remove gradually to avoid cardiac ischemia caused by dependence

· Alone, cause reflex tachycardia (and increased cardiac oxygen demand), therefore used with beta blockers or calcium agents. 

· Side effects: headache (tends to go away with continuation of treatment), orthostatic hypotension, reflex tachycardia, methemoglobinemia, cyanosis(treat with methylene blue). 

~ Statins – give to all patients until target LDL is achieved

~ ACE inhibitors – high risk patients: diabetes, renal disease, HTN, previous MI, LVSD, ≥ 55

Acute Coronary Syndromes – STEMI


~Oxygen

· may limit myocardial oxygen demand and reduce ST segment deviations

· give to all patients with SaO2 less then 90%

· can administer to anyone with STEMI during first 6 hrs. 

~ Nitroglycerin

· Particularly useful in patients with variant angina

· Indicated as vasodilator in patients with LV failure

· Given IV for ongoing ischemic discomfort, HTN control, management of pulmonary congestion

· Contras: SBP≤ 90, or 30 below baseline, severe bradycardia (≤50), tachycardia (≥`100), suspected RV infarct, PDE-5 inhibitor in past 24 hrs.
· Don’t use if hypotension limits use of beta blockers
~ Analgesics – morphine sulfate

· catecholamine surges have been implicated in plaque fissuring and thrombus propagation, and reducing the v. fib threshold

· Need sufficiently high BP to be effective – keep in mind with nitrate dosing

· Effects – reduce dyspnea in pulmonary edema, slow HR

· Side effects: hypotension (keep upright, treat with atropine if needed), respiratory depression is uncommon (treat with naloxone), nausea and vomiting (treat with phenothiazine)

~ Aspirin – 

· Should be chewed if not taken before they presented. More rapidly buccal absorbtion in non-enteric preparations. 

~ Beta Blockers 

· Avoid ones with sympathomimetic activity

· If not on fibrinolytics – favorable influence on infarct size

· If on fibrinolytics – decreased incidence of subsequent infarct and recurrent ischemia

· Give to all patients unless contraindicated

· Treat untoward block effects (like AV block) with sympathomimetic (isoproterenol)

· Contraindicatoins: cocaine-induced STEMI, bradycardia, hypotension, LV failure, peripheral hypoperfusion, shock, PR interval longer than .24 sec, 2nd or 3rd degree AV block, asthma or other reactive airway disease

~ Reperfusion – fibrinolysis and PCI

· Fibrinolysis contras: intracranial hemorrhage history, head trauma in past 3 months, uncontrolled hypertension, ischemic stroke in last 3 months. 

· If in cardiogenic shock or fibrinolysis contraindicated – give oxygen, aspirin, heparin, transfer for PCI

· Fibrinolysis has 60-70% revascularization, compared to PCI at 90-95%. PCI also has lower stroke risk. 

· Do PCI if symptom duration is longer than 3 hours

· If less than 3 hours, do PCI unless transfer time is greater than 30 mins – then do fibrinolysis

· Do NOT do PCI 12 hours after STEMI in stable patients. 

· Do PCI after 12 hours if: CHF, hemodynamic/electrical instability, persistant ischemic symptoms. 

· Fibrinolytic therapy has greater benefit in following situations: low BP, high heart rate, diabetes, anterior MI. 

· Fibrinolysis contra: only ST depression shown on EKC, unless true posterior MI is suspected

· Facilitated PCI = performed after full dose fibrinolysis

· Good for high risk patients when PCI not immediately available, and if bleeding risk is low

· Rescue PCI = done within 12 hours of failed fibrinolysis
~ Ancillary therapy –

· If undergoing percutaneous or surgical revascularization, give UFH. 

· If at high risk for systemic emboli, give UFH with nonselective fibrinoytics (streptokinase, anistreplase, urokinase)
· Give UFH to all patients receiving alterplase, tenecteplase or reteplase. 

· Side effects: thrombocytopenia….montior platelet counts!! Use bivalirudin + streptokinase instead of heparin. 

· Can give LMWH instead of UFH in patients less than 75 who are receiving fibrinolytics, as long as no renal failure.  

· Enoxaparin + tenecteplase = best studied in those less than 75

· Aspirin – give all unless allergic

· Ticlopidine side effects: thrombotic thrombocytopenia, neutropenia. 

· Use Clopidogrel instead

· Clopidogrel + aspirin with planned PCI

· Clopidogrel contra: CABG – withhold at least 7 days to avoid bleeding problems. 

· Can give abciximab (2b3a inhibitor) +half dose teneplase if : less than 75 yrs, anterior MI, no risk factors for bleeding. 

· Can give abciximab (preferred), tirofiban, eptifatide before PCI

· If PCI NOT available – give fibrinolytics if symptoms started in last 12 hours, unless contraindicated. If symptoms began 12-24 hrs ago and ongoing symptoms, give fibrinolytics. Do not give to patients who are asymptomatic and whos symptoms started more than 24 hrs ago. 
~ ACE inhibitors – reduce reinfarct rates, decrease CHF development, good for remodeling
· Initiate quickly after hemodynamic stabilization unless specific contras and continue indefinitely. 

· Most important in elderly, and asymptomatics with depressed LV function. 

~ Statins – give indefinitely

Acute Coronary Syndromes - UA and NSTEMI


~ Oxygen – if cyanotic or respiratory distress


~ Nitrates- use for acute exacerbation
· Increase dose until effective, or until blood pressure drops. 

· Supplemental use of oxidants, like Vit C, seems to prevent tolerance

~ Beta Blockers – initial agents of choice are metoprolol, propanolol, atenolol
· Start early in absence of contras. (see contras above)

· Avoid beta blockers with smpathomimetic activity

· If COPD – start cautioudly with low doses of metoprolol

~ Morphine Sulfate

· use if symptoms recur or if nitros aren’t working, or if severe pulmonary congestion. 

· Side effects: hypotension (trendeenburg positioning, IV saline, or atropine to treat)
~  Calcium channel blockers

· Use rate limiting agents for patients with: ongoing or recurring ischemia symptoms, if unable to tolerate beta blockers or nitrates, variant angina. 
· Contras (rate limiting): pulmonary edema, severe LV dysfunction(Amlodipine =OK)

~ Thrombolytics – avoid!

~ ACE inhibitor – when HTN persists in patients despite NTG and beta blockers, if LV dysfunction, CHF or diabetes. 

~ Antiplatelet therapy

· Aspirin – Give all unless contraindicated

· Ticlopidine has been used successfully for secondary prevention of stroke and MI and for prevention of stent closure. Not used much due to side effects. 

· Clopidogrel – give asap if early non-interventional approach is planned, or anyone whos going to have a PCI and is not a bleeder. Withhold before CABG.
· Give either UFH or LMWH along with aspirin or clopidogrel. LMWH has some advantages, like the predictable pharmacokinetics, and don’t need to monitor aPTT. UFH preferred in patients likely to undergo CABG in next 24 hrs since more easily reversible. 
· Add 2b3a inhibitor to patients with continuing ischemia or other high risk features, or if PCI is planned. Can administer just prior to PCI. 

· Use Hirudin only in heparin induced thrombocytopenia and DVT prophylaxis for hip replacement surgery. 

· Use warfarin if indicated – a. fib or mechanical prosthetic heart valves

· Use early invasive strategy if no serious comorbidities and any high risk factors are present (elevated troponin, ST deviation, TIMI ≥3)

· Without any of these factors, use either early conservative or early invasive approach

· Use fibrate or niacin if HDL ≤40.

· Use statins if LDL≥100. 

Heart Failure – Stage A = high risk for developing HF

~ Control any HTN, lipid disorders, modifiable risk factors, ventricular rates if tachyarrythmic, treat any thyroid disorders, evaluate for development of HF, non-invasive eval if strong family history of cardiomyopathy or receiving cardiotoxic interventions. 


~ ACEI or ARBs if history of atherosclerosis, diabetes, or HTN with cardiovascular risk factors. 

Heart Failure – Stage B = LV dysfunction but so far asymptomatic


~ All stage A still apply


~ beta blockers and ACEI if recent or remote MI


~ beta blockers if history of MI, with reduced LVEF


~ ACEI if reduced EF, regardless of previous MI


~ ARB if post-MI and intolerant to ACEI and low LVEF


~ ACEI or ARBs if HTN and LVH

 
~ ARBs if low EF and intolerant of ACEI


~ ICD if ischemic or nonischemic cardiomyopathy, 40 days post MI, LVEF of 40% or less, 

functional class 1 on chronic medical therapy, good outcome stats in one year. 


~ Dig is indicated only if patient is in a. fib. 


~ Consider surgery if severe valvular disease even if ventricular function is impaired. 


~ Digoxin contras: low EF, sinus rhythm, no history of HF symptoms

~ Don’t use nutritional supplements


~ Calcium channel blockers may be harmful if: asymptomatic with low LVEF and no HF 

symptoms after MI

Heart Failure – Stage C = LV dysfunction with current/prior symptoms


~ Contraindicated: Antiarrythmics, Calcium channel blockers (except amlodipine), NSAIDs

~ Usually use combo of: diuretic, beta blocker, ACEI, dig



-diuretic first – achieve good fluid state



- next, add BB and ACEI – more favorable long term prognosis



- finally, add dig to reduce symptoms, enhance exercise tolerance

~  Diuretics and salt restriction if reduced LVEF, current or prior HF symptoms and fluid retention

· loop diuretics preferred for most HF patients, but thiazides are better for hypertensive

· good because very fast acting. 

· Dosing = very important. Too low = fluid retention, decreased response to ACEI and beta blockers. Too high = risk of hypotension

· If electrolyte balances are seen – treat them but don’t stop diuretic

· Avoid hypokalemia, or can lead to arrhythmia, especially if also taking dig.

~  ACEI for all unless contraindicated

· More favorable cardiac remodeling with ACE inhibitors than ARBs. This is diminished by concurrent administration of kinin antagonists. 

· Long term benefits can be abolished by concurrent aspirin, which knocks out kinin mediated prostaglandin synthesis. (NOT a contraindication though)

· Avoid occurrence of sodium retention or depletion because changes can exaggerate side effects. 

· Side effects: hypotension, dizziness, hyperkalemia, cough, rare life-threatening angioedema

· Contra: prior angioedema

~ beta blockers (bisoprolol, carvedilol, metoprolol) for all unless contraindicated
· always stabilize fluid FIRST, then give beta blocker

· initiation can cause fluid retention, so monitor this…if it happens, increase diuretic, but don’t stop taking the beta blocker

· can minimize hypotension side effect by giving beta blocker and ACEI at diff times of day


~ ARBs if ACEI intolerant



- same side effects except cough and angioedema. 


~ Add aldosterone antagonist if moderate to severe HF symptoms, reduced LVEF, who can be 


carefully monitored for potassium and renal function(minimize risk of hyperkalemia)

· avoid NSAIDs if on spironolactone

· avoid 3 way cambo of ACEI, ARB and spironolactone, to avoid hyperkalemia

· Stop taking during diarrhea or while loop diuretic is stopped. 

~ Dig can be beneficial if low LVEF to decrease hospitalizations for HF, regardless of any other heart problems (arrythmias, etc)

- side effects, mainly seen with excess dosage: arrythmias, GI symptoms, neurological complaints

~ hydralizine + nitrate if persistant symptoms even though taking beta blocker and ACEI, or if 


can’t be given ACEI or ARB. 

~ Can add ARB if consistenly symptomatic and already on conventional therapy


~ ACEI + ARB + aldosterone antagonist is not recommended. 


~ calcium channel blockers not indicated

Heart Failure – Stage D = refractory end stage


~ control HTN


~ nitrates and beta blockers for angina, along with diuretics


~ revascularization if both HF and angina


~ anticoagulants if a fib or previous thromboembolic event


~ beta blocker if HF and a fib – amiodarone if beta blockers aren’t tolderated


~ beta blockade unless contraindicated, to reduce sudden death


~ ICD +/- amiodarone if history of sudden death, v fib, or hemodynamically destabilizing v tach. 


~ antiplatelet agents to prevent MI and death if underlying CAD


~ Dig to control HR if HF and a. fib


~ Revascularization if HF and CAD but no angina


~ restore sinus rhythm by cardioversion if HF and a fib

~ amiodarone to prevent sudden death if HF and asymptomatic v. arrhythmia. 


~ anticoagulation can be given regardless of previous thromboembolic event. 

Heart failure with preserved systolic function


~ control HTN and ventricular rate if a fib. 


~ diuretics to control pulmonary congestion and edema


~ revascularization if CAD in whom myocardial ischemia effects diastolic function


~ restore sinus rhythm if a fib. 


~ beta blockers, ACEI, ARBs or Calcium antagonists can be used in patients with controlled HTN 


to minimize HF symptoms


~ Dig to minimize HF symptoms

Heart failure – acute decompensation with pulmonary congestion


~ oxygen to get SaO2 above 90%


~ no dig!


~ morphine sulfate


~ ACEI unless hypotensive. 


~ nitrates unless hypotensive


~ diuretic if volume overloaded


~ beta blocker before discharge for secondary prevention. 


~ long term aldosterone blockade for post-STEMI patients without significant renal dysfunction or 

hyperkalemia who are already receiving ACEI, have LVEF less than 40, and have either 

symptomatic HF or diabetes. 


~ echo to estimate LV and RV function and exclude mechanical problems. 


~ no acute beta blockers or calcium channel blockers to STEMI patients with frank CF with 

pulmonary congestion, or signs of low output. Beta blockers are however recommended before upon leaving the hospital for secondary prevention of cardiac events.
Hypertension


~ Diastolic HTN prevails under the age of 50, and then systolic takes over. 


~ Lifestyle changes: weight loss, diet, physical activity, alcohol intake limited. 


~ Pharmacological treatment

· reducing SBP is much more difficult than reducing DBP. 

· Combination therapy is the rule

· Thiazide type diuretics = preferred initial treatment

· Side effects: hypokalemia, increased uric acid, sexual dysfunction

~ Multidrug combos are good because: fewer side effect due to lowered individual doses, simpler treatment regimen, may cost less than individuals

~ Use aspirin ONLY once BP is stable. 

~ Ischemic heart disease

· don’t want coronary DBP to be too low, or may be at risk for stroke. 

~ Stable Angina and silent ischemia

· initiate therapy with a beta blocker. 
· Also treat with antiplatelet agents and lipid lowering agents. 

· If not working – use CCBs. 

· If still not controlled, use nitrates. 

~ Heart Failure

· ACEI, beta blockers and diuretics

· Stage A – risk factor management and maybe ACEI’s

· Stage B – ACEI’s and BBs

· Stage C – ACEI and BB, aldosterone antagonist, loop diuretics to control volume retention…but no evidence that diuretics will help disease progression. 

· Stage D – may also require inotropic drugs, implantable defibrillators, pacemakers, etc. 

· Aldosterone antagonists are good for patients with severe LV dysfunction, but must limit use to those with ok kidney function. 

~ Diabetes

· thiazides are very useful, though small concern that they might increase hypoglycemia

· ACEI are also good to use in these patients

· Use ACEI + ARB for those with diabetes and chronic kidney disease – delay GFR deterioration and worsening of albuminuria. 

· BBs ok as multidrug therapy if needed. 

· CCBs can also be used in combo therapies. 

~ CVD

· risk of complications increases with increased BP. 

· If majorly hypertensive, lower BP slowly, if only a little, don’t lower!

· HBP is a contraindication for the use of tPA, so monitor closely if using these agents. 

~ LVH
· best therapy is ACEI, least is beta blockers. 

~ PAD

· antihypertensives will not relieve symptoms and do not improve symptoms. BBs may even increase frequency of claudication symptoms

~ Elderly

· weight loss and sodium restriction are particularly beneficial

· avoid alcohol, stay physically active

~ Orthostatic hypotension

· present when supine to standing BP is greater than20 systolic or 10 diastolic

~ Resistant hypertension

· failure to achieve goal BP in patients taking 3 drug regimen, including diuretic

· can be caused by NSAIDs

~ Women

· ACEI and ARBs are contraindicated in pregnant or breast feeding women. 

· Methyldopa and BBs are known to be safe

· Withdraw treatment during pregnancy unless needed for target organ damage, uncontrollable BP. Monitor and reinstitute if BP exceeds 150/100

· ALL hypertensives are secreted into breast milk. OK to breastfeed as long as not on ARBs or ACEIs. 

