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COGNITIVE OBJECTIVES 

Upon completion of the class, independent study materials and post-test question bank, each participant 
will independently do the following with a degree of accuracy that meets or exceeds the standards 
established for their scope of practice: 

1. Integrate complex knowledge of pulmonary anatomy, physiology, & pathophysiology to sequence 
the steps of an organized physical exam using four maneuvers of assessment (inspection, 
palpation, percussion, and auscultation) and appropriate technique for patients of all ages. 
(National EMS Education Standards) 

2. Integrate assessment findings in pts who present w/ respiratory distress to form an accurate field 
impression. This includes developing a list of differential diagnoses using higher order thinking 
and critical reasoning.  

3. Describe the signs and symptoms of compromised ventilations/inadequate gas exchange. 

4. Explain the difference between pulse oximetry and capnography monitoring and the type of 
information that can be obtained from each of them. 

5. Compare and contrast those patients who need supplemental oxygen and those that would be 
harmed by hyperoxia, giving an explanation of the risks associated with each. 

6. Select the correct oxygen delivery device and liter flow to support ventilations and oxygenation in a 
patient with ventilatory distress, impaired gas exchange or ineffective breathing patterns including 
those patients who benefit from CPAP. 

7. Compare and contrast the past medical history, risk factors, medications generally prescribed, and 
clinical presentations for patients with a cardiovascular vs. respiratory condition. 

8. Describe the techniques of a thought pulmonary assessment. 

9. Explain the physiologic etiology of normal, abnormal, and adventitious breath sounds. 

10. Recognize normal and abnormal breath sounds including the adventitious sounds of crackles, 
wheezes, pleural friction rub and stridor.  

AFFECTIVE OBJECTIVE 

11. Defend the need to complete thorough histories and physical exams on patients as indicated or 
permitted to reach an appropriate EMS impression that directs initial medical care.  
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Differentials to consider 

CARDIAC PULMONARY 
PMH 

Cardiovascular disease (CVD), CAD, MI, hypertension (HTN); 
acute coronary syndrome (ACS); heart failure (HF), 

cardiomyopathy, high cholesterol, ICD, pacemaker, dysrhythmias 
Peripheral vascular disease (PVD); valve disease 

Stroke or TIA ; diabetes; renal disease 
No Hx respiratory problem 

+ cardiac risk factors, drug abuse; alcoholism 

Asthma/COPD (emphysema, chronic bronchitis) 
Hx allergies; exposure to trigger or known allergen 

Pulmonary embolus risk factors: venous stasis, damage to 
vessels, prone to clotting (hypercoagulability) 

Pneumothorax; Pulmonary effusion; Pulmonary hypertension 
Lung cancer; Tuberculosis 

Smoking, work-related exposures 

Medications – see full chart below 
ACEIs: “prils” ; ARBs: “sartans” 

Beta blockers: “lols” ; Ca Blockers; antiarrhythmics 
Drugs for high cholesterol: “statins” 

Diuretics; Vasodilators; Anticoagulants 

Short or long-acting beta agonists 
Anticholinergics; Leukotriene modifiers 

Monoclonal antibodies; Steroids 
Methylxanthines; erectile dysfunction drugs; home oxygen 

Clinical differentials 
Fatigue; DOE to dyspnea at rest; upright, orthopnea, PND; 
frequent urination at night 

DOE to dyspnea at rest; upright, orthopnea, tripoding, use 
of accessory muscles, pursed lip breathing 

Crude bedside test for distinguishing COPD from HF is peak 
expiratory flow rate. Peak flows > 200 mL indicate a probable 
HF exacerbation. 

If patients blows 150-200 mL or less, they are probably 
having a COPD exacerbation. Pts with asthma often have 
peak flow monitors at home. 

Capnograph: square waveform Sharkfin waveform 
12 L ECG: Abnormal (acute MI, LVH, ischemia, BBB, “age-
undetermined infarct) 

P pulmonale pattern 

Differential for SOB 
S&S HF/PE AMI COPD Pneumonia 
SOB + + + + 

Cough -/+ - + / early am + 

Sputum Clear/white; frothy 
(pink) - Chronic bronchitis: 10 mL 

green or yellow sputum daily Yellow/green/rusty 

Fever - - - +/ chills 
Skin + Cold/moist + Cold/moist - +  / Hot 

JVD/Peripheral edema + (RH) - + Cor Pulmonale - 
Chest pain - +/- - +/- 

Chest pain nature - Heavy, tight - Sharp, pleuritic 

Chest pain duration - Varies;  
usually > 20 min - Gradually worsening, 

then constant 
Smoking Hx + Risk + Risk Almost always +/- 

Hx HTN + Risk + Risk - - 
Cyanosis +/- +/- +/- +/- 

Air entry to lungs Good upper/           
worse at bases Good Poor Patchy 

Wheezing +/- +/- Must have air entry to wheeze +/- patchy 

Crackles + + with HF/ 
otherwise clear + chronic bronchitis + patchy; isolated to 

infected lobes 

Hemodynamics:  
BP 

Hyper/hypodynamic 
↑ is a risk factor;  
↓ if poor CO 

↑ is a risk factor;  
↓ if poor cardiac output 

Usually unaffected; 
 ↓ if severe air trapping 

Pulsus paradoxus 

Usually unaffected 
unless dehydrated 

Pulse 
Pulse deficits if v. fast or 
v. slow HR or ectopics 

Weak w/ poor CO 

Pulse deficits if v. fast or v. 
slow HR, dysrhythmias or 

ectopics 
Tachycardia Tachycardia 

How to tell the difference when a patient presents with respiratory distress and EMS must rely on complete physical assessment? 
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Cardiac meds Respiratory meds 
Ace inhibitors (“Prils”): 
benzapril (Lotensin) 
captopril (Capoten) 
enalapril (Vasotec) 
fosinopril / monopril 
lisinopril / Prinivil / Zestril 

 
moesipril / Univasc 
perindopril / Aceon 
quinapril / Accupril 
ramipril / Altace 
trandolapril / Mavik 

Short acting beta 
agonists:  
albuterol (Proventil, Ventolin) 
bitolterol (Tornalate) 
isoetharine (Bronkosol, 
Bronkometer) 

levalbuterol (Xopenex) 
metaproterenol (Alupent, 
Metaprel) 
pirbuterol (Maxair) 
terbutaline (Brethaire, Brethine, 
Bricanyl) 

Angiotensin Receptor 
Blockers (ARBs): “Sartans” 
candesartan/Atacand 
eprosartan/Teveten 
irbesartan/Avapro 

 
losartan/Cozaar 
olmesartan/Benicar 
telmisartan/Micardis 
valsartan/Diovan 

Long-acting beta2-agonists (LABAs) 
salmeterol xinafoate (Serevent) 
formoterol (Foradil/Foradile) 

Antiarrhythmics (See chart below): Quinidine, 
procainamide, disopyramide, lidocaine, phenytoin, 
mexiletine, tocainide, flecainide, propafenone, moricizine, 
adenosine, amiodarone ibutilide, dofetilide, dronedarone, 
magnesium sulfate, digoxin 

Anticholinergics 
ipratropium bromide (Atrovent), ipratropium with albuterol, 
tiotropium (Spiriva) 

Beta Blockers “lols” 
acebutolol (Sectral) 
atenolol (Tenormin) 
betaxolol (Kerlone) 
bisoprolol (Zebeta) 
carvedilol (Coreg) 
labetalol (Normodyne, Trandate) 

metoprolol (Lopressor/Toprol) 
nadolol (Corgard) 
pembutolol 
pindolol 
propranolol (Inderal) 
timolol (Blocadren) 
sotalol (Betapace) 

Steroids: 
triamcinolone acetonide (Azmacort), beclomethasone 
(Vanceril, Beclovent, Beconase), budesonide (Pulmicort 
Turbuhaler)), budesonide with formoterol, flunisolide 
(AeroBid), fluticasone propionate (Flovent); fluticasone 
with salmeterol, mometasone. 

Ca channel blockers: 
amlodipine/Norvasc 
felodipine (Plendil) 

nicardipine (Cardene) 
verapamil (Calan, Verelan) 

MAST cell inhibitors 
cromolyn sodium (Nasalcrom, Intal; Opticrom) 
nedocromil sodium (Tilade) 

Diuretics: 
amiloride/Midamor 
bumetanide/Bumex 
chlorothiazide/Diuril/Diazide 
furosemide/Lasix 
hydrochlorothiazide/Hydrodiuril 

indapamide/Lozol 
metolazone/Zaroxolyn 
Polythiazide 
spironolactone/Aldactone 
Torsemide 
trianterene/Dyrenium 

Leukotriene modifiers: Singulair (montelukast); Accolate 
(zafirlukast); Zyflo (zileuton) 

Statin drugs for high 
cholesterol:  
atorvastatin (Lipitor) 
fluvastatin (Lescol) 
lovastatin (Mevacor) 

pravastatin (Pravachol) 
simvastatin (Zocor) 
rosuvastatin (Crestor) 

Immunomodulators: Monoclonal antibodies - 
omalizumab (Xolair) 

Vasodilators: hydralazine/Apresoline, isosorbide/Isordil, 
minoxidil/Loniten, nesiride/Natrecor, nitrates/NTG 

Methylxanthines: aminophylline 

Anticoagulants: Heparin, low molecular weight heparin, 
clopidogrel (Plavix), warfarin (Coumadin), rivaroxaban 
(Xarelto), dabigatran (Pradaxa), ASA 

Erectile dysfunction drugs – sometimes prescribed to 
treat pulmonary hypertension: Cialis and Viagra 

 

http://en.wikipedia.org/wiki/Quinidine
http://en.wikipedia.org/wiki/Procainamide
http://en.wikipedia.org/wiki/Disopyramide
http://en.wikipedia.org/wiki/Lidocaine
http://en.wikipedia.org/wiki/Phenytoin
http://en.wikipedia.org/wiki/Mexiletine
http://en.wikipedia.org/wiki/Tocainide
http://en.wikipedia.org/wiki/Flecainide
http://en.wikipedia.org/wiki/Propafenone
http://en.wikipedia.org/wiki/Moricizine
http://en.wikipedia.org/wiki/Ibutilide
http://en.wikipedia.org/wiki/Dofetilide
http://en.wikipedia.org/wiki/Dronedarone
http://www.webmd.com/drugs/drug-77881-CIALIS+Oral.aspx?drugid=77881&drugname=CIALIS+Oral
http://www.webmd.com/drugs/drug-7417-Viagra+Oral.aspx?drugid=7417&drugname=Viagra+Oral
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Guide for Severity of Asthma Attacks 
Parameter Mild Moderate Severe Resp arrest imminent 

Breathlessness Walking 
Can lie down 

Talking infant: 
softer, shorter cry; 
difficulty feeding 

DOE; prefers sitting 

Dyspnea at rest 
Infant stops feeding 
Hunched forward 

Exhausted from work of 
breathing 

Talks in Sentences Phrases Words (Unable to speak) 

Alertness May be agitated Usually agitated Usually agitated Drowsy or confused 

Respiratory rate Increased Increased Often > 30 /minute Very rapid 

Guide to respiratory rates associated with respiratory distress in awake children 
     Age   Normal rate 
     < 2 months  < 60/minute 
     2-12 months  < 50/minute 
     1-5 years  < 40/minute 
     6-8 years  < 30/minute 

Accessory muscles & 
suprasternal retractions Usually not Usually Usually Paradoxical thoraco-

abdominal movement 

Wheeze Moderate Loud Usually loud Absence of wheeze 

Pulse rate < 100 100-120 > 120 Bradycardia 

Guide to limits of normal pulse rate in children 
     Age   Normal rate 
   Infants  2-12 months  < 160/minute 
   Preschool 1-4 years  < 120/minute 
   School age 5-8 years  < 110/minute 

Pulsus paradoxus Absent 
< 10 mmHg 

May be present 
10-25 mmHg 

Often present 
> 25 mmHg adult 
20-40 mmHg child 

Absence suggests 
respiratory muscle 

fatigue 

PEF after initial 
bronchodilator; % predicted 

or % of personal best 
Over 80% 60-80% 

< 60% predicted or personal 
best (100 L/min adults) or 

response lasts < 2 h 
Can't measure 

PaO2 room air 
and/or pCO2 

Not usually necessary 
< 45 mmHg 

> 60 mmHg and 
< 45 mmHg 

< 60 mmHg 
Poss respiratory failure Respiratory failure 

SaO2 on room air > 95% 91-95% < 90% < 90% 

 
  

ASTHMA is a chronic lung disease characterized by increased reactivity of the trachea, bronchi, and especially bronchioles to 
some stimuli which causes widespread reversible airway obstruction (but not always completely so) initiated by an inflammatory 

response in the airways resulting in airway narrowing and copious mucous production. 
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Emphysema Chronic bronchitis 

Chief complaint: Dyspnea on exertion (early stages); at rest 
(late). Severe exercise intolerance. The patient's subjective 
feeling of distress may be the most accurate indication of their 
illness severity as the other S&S may be always present. Weight 
loss and chronic fatigue from increased energy demands for 
respiration and pulmonary cachexia. 

Copious production of sputum; usually most plentiful during the 
morning, but may continue all day. 
Early disease: Dyspnea on exertion (DOE) due to airflow 
obstruction and cough with frequent infections. 
Advanced disease: Dyspnea at rest and continuous cough; 
shortness of breath (SOB). Severe exercise intolerance. 

PMH: Ask about tobacco use. Report in pack years: # of packs smoked per day times the # of years they have smoked. Medical 
problems related to smoking (emphysema, chronic bronchitis, lung cancer) usually begin after pt surpasses a 20 pack years, 
although that can vary significantly. 
Vital signs 
• BP: Usually WNL; may progress to pulsus paradoxus 
• P: Tachycardia; ECG: dysrhythmias; tall peaked P waves: "P Pulmonale" pattern 
• RR: Tachypnea 
• 1-2 word dyspnea is normal; respiratory effort is markedly increased using accessory muscles. Prolonged expiratory cycle with 

pursed lip breathing. This creates positive pressure similar to PEEP which prevents collapse of the lower airways by elevating 
intra-airway pressures allowing more gas exchange to occur and facilitates exhalation of CO2. 

• SpO2: Depends on state of disease; often decreased. Chronic hypoxemia is often severe in chronic bronchitis. 
• pCO2: Hypercapnia is common to moderate degree - results from alveolar hypoventilation with ventilation/perfusion mismatch. 

Increased carbon dioxide levels lead to ↑ ventilation. 
• Ventilatory drives: When hypercapnia becomes chronic, central chemoreceptors are depressed and peripheral 

chemoreceptors on aortic arch and carotid bodies (sensitive to ↓ O2 levels) may take over the ventilatory drive function. Only a 
small percentage of these patients switch to an oxygen dependent ventilatory drive. 

• Late in disease: Mental status changes: restlessness, impaired judgment, confusion, stupor, coma 

HEENT: Usually normal; JVD if Cor Pulmonale 
Pulmonary/CV 
• Barrel chest due to well developed accessory muscles and chronic hyperinflation of the lungs. 
• Orthopnea: Cannot lie flat, must sit up to breathe. Charted as two pillow or three pillow orthopnea. 
• Prolonged expiratory phase; suprasternal retractions 
Breath sounds:  Decreased or diminished in all lung fields 
unless infection present; then may or may not hear wheezes or 
crackles depending on the degree of air flow obstruction. 

Coarse crackles due to occlusion of the larger airways with 
mucus plugs; wheezing. 

Occasional cough with small amounts of whitish-gray mucus in 
the morning. 

Chronic cough; changes in sputum color suggest purulence or 
respiratory infection. 

GI/GU: Hepatic congestion if Cor Pulmonale. Assess for hepato-jugular reflux. 
Clubbing of the nail beds: The fingertip will enlarge and will lose the normal angle at the nail bed. Normal nail exits bed at a 160° 
angle. Clubbing causes a 180° + angle. Seen with polycythemia and chronic hypoxemia. Etiology unclear. Thought that capillaries 
dilate in an effort to bring oxygen to tissues.  
Skin: Pink puffer: Polycythemia causes ↑ blood viscosity = ↓ 
O2 to tissues. Cyanosis is a late and unreliable sign. Need > 5 
Gm desaturated Hb or pO2 < 40 mmHg. 

Skin: Blue Bloater". If Cor Pulmonale present, patient has right 
HF with peripheral fluid retention (dependent edema) and is more 
likely to appear cyanotic. 

 



NWC EMSS CE        HF vs. Asthma: How to treat? Page 6 
March 2018 

 
Table 1 - Clinical classifications of heart failure 

New York Heart 
Association 
Functional 
classification 
Scale 

Based on the degree of effort required to cause symptoms. 
Class I: No limitation of physical activity. Asymptomatic during ordinary physical activity. 
Class II: Slight limitation of physical activity; comfortable at rest; mild symptoms (dyspnea, fatigue or chest 

pain) during ordinary activity 
Class III: Marked limitation of physical activity; comfortable at rest, but minimal activity causes symptoms 
Class IV: Severe limitation; symptoms at rest; discomfort with any physical activity; 50% 1 year mortality 

Am College of 
Cardiology 
(ACC) and 
American Heart 
Association 
(AHA) stages 

A. High risk for HF but no structural heart disease & no S&S of HF 
B. Structural heart disease but no S&S of HF (yet) 
C. Structural heart disease & past or current S&S of HF 
D. Refractory HF requiring specialized treatment strategies or hospice care 
Most patients with heart failure are in ACC/AHA stage C that corresponds with New York Heart 
Association (NYHA) class II and III heart failure. 

Systolic vs. 
diastolic 

Systolic failure is caused by an impaired ability of the heart to contract. The weakened heart is not able to pump effectively, 
resulting in an ever increasing systolic remainder of blood which ultimately increases the heart's size. The degree of failure 
may be quantified by measuring left ventricular ejection fraction. Ejection fractions < 40% signify systolic failure. 
Underlying causes of systolic heart failure include the following: 

• Coronary artery disease; Diabetes mellitus; Hypertension  
• Valvular heart disease (stenosis or regurgitant lesions)  
• Arrhythmia (supraventricular or ventricular)  
• Infections and inflammation (myocarditis); Peripartum cardiomyopathy  
• Congenital heart disease  
• Drugs (either recreational, such as alcohol and cocaine, or therapeutic drugs with cardiac side 

effects, such as doxorubicin)  
• Idiopathic cardiomyopathy  
• Rare conditions (endocrine abnormalities, rheumatologic disease, neuromuscular conditions)  

Diastolic failure is caused by an impaired ability of the heart to relax or fill as the myocardial wall becomes stiff or thickened. 
Underlying causes of diastolic heart failure include the following: 

• Coronary artery disease ; Diabetes mellitus; Hypertension  
• Valvular heart disease (aortic stenosis)  
• Hypertrophic cardiomyopathy; restrictive cardiomyopathy (amyloidosis, sarcoidosis)  
• Constrictive pericarditis  

Low output vs. 
high output 

Low-output failure is most common and is associated with a decreased cardiac output (< 4 L/min).  
The heart may function adequately at rest and only fail on exertion. This type is common with ACS, 
hypertension, and valvular disease. 
High-output failure is rare, where CO may be normal or even elevated, but cannot meet increased 
metabolic needs. Underlying causes of high-output heart failure include the following: 

• Anemia;  Systemic arteriovenous fistulas; Hyperthyroidism ; myxedema 
• Paget disease of bone;  Albright syndrome (fibrous dysplasia); Multiple myeloma  
• Pregnancy;  Glomerulonephritis; Polycythemia vera; Carcinoid syndrome  

• Cor pulmonale; Obesity;  Nutritional deficiencies (e.g., thiamine deficiency, beriberi)  

Left-sided 
versus right-
sided 

The left and right sides may fail independently resulting in different S&S. However, most patients have some degree of 
failure in both ventricles owing to excessive stress on an impaired heart. In left HF, pulmonary congestion induces symptoms 
such as dyspnea and orthopnea.  
Failure of the RV as an effective forward pump to the lungs results in ↑ pressure and congestion in the systemic venous 
circulation due to lack of forward blood flow into the Rt heart. Evidenced clinically as peripheral edema, hepatomegaly, and 
systemic venous distention. Primary right sided failure secondary to pulmonary pathology is called cor pulmonale. 
Underlying causes of right HF include the following: 

• Left ventricular failure; chronic HTN  
• Coronary artery disease (ischemia); iInfarction of R atria or ventricle 
• Pulmonary hypertension; Pulmonary valve stenosis  
• Pulmonary embolism; Chronic pulmonary disease  

HEART FAILURE is a state of impaired cardiac function (detective or not) in which the heart is unable to pump sufficient 
blood to meet the body’s metabolic demands or is able to do so only with an elevated diastolic filling pressure. 
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Table 1 - Clinical classifications of heart failure 
• Neuromuscular disease  

Backwards vs. 
forwards failure 

In backwards failure, the ventricle cannot empty adequately, leading to elevated filling pressures and 
venous congestion in the beds which empty into that side of the heart.  
Forward failure is manifested by decreased cardiac output and perfusion deficits in the tissues that receive 
blood from that side of the heart. Extreme example is cardiogenic shock. 

Acute vs. 
chronic 

Failure may present as an acute complication or as a chronic and progressive condition secondary to slow 
structural changes of the heart. Over 5 million Americans suffer from chronic heart failure of which about 
50% die within five years. Those who develop chronic failure will experience the same compensatory 
mechanisms as those with acute failure which help the patient to complete activities of daily living without 
continuous respiratory distress. They are usually on a host of medications to help keep them asymptomatic. 
Patient's previously diagnosed with chronic HF may decompensate due to increased exertion, too much 
salt intake, fluid imbalances, noncompliance with medication orders, sudden increases in metabolic 
demand related to fever or anemia, or an acute MI.  

Underlying causes of acute HF include: 
• Acute valvular (mitral or aortic) regurgitation  
• Myocardial infarction ; Myocarditis;  Arrhythmia  
• Drugs (e.g., cocaine, calcium channel blockers, or beta-blocker overdose); Sepsis  

S&S Chronic HF  
(Many are S&S of right sided HF (RHF) 

 Fatigue & weakness 
 Rapid or irregular heartbeat 
 Dyspnea on exertion; orthopnea 
 Exercise intolerance 
 Cough or wheezing w/ white or pink-tinged 

sputum 
 + JVD, dependent (pitting) edema (RHF) 
 S3 gallop 
 Ascites, hepatomegaly (RHF) 
 Sudden weight gain from fluid retention 
 Anorexia or nausea 
 Difficulty concentrating or deceased alertness 

S&S Acute HF 
 Sudden fluid accumulation in lungs; bilateral 

crackles or wheezes 
 Rapid or irregular heartbeat with palpitations 

or dysrhythmias, weak pulse, HTN or 
hypotension 

 Sudden severe dyspnea 
 Orthopnea, PND 
 Falling SpO2 
 Ventilatory failure possible (capnography) 
 Pink, foamy sputum possible 
 Signs of ischemia if accompanied by AMI 
 Skin: pale, gray, or cyanotic 

 

Basic problems 

• Too much fluid (hydrostatic) pressure in pulmonary vessels and tissues 
• Loss of surfactant, atelectasis & alveolar flooding 
• Impaired ventilations & gas exchange 
• ↑ myocardial workload causing ↑O2 demand  
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Risk factors/causes of HF 

Risk factors/causes  Description 

Cardiovascular disease; 
Coronary artery disease & 

myocardial infarction 

CAD is one of the most common causes of HF. CVD include history of coronary artery disease (e.g., 
heart attack, angina); stroke or transient ischemic attack (TIA); arrhythmias; or HF.  
Over time, coronary arteries narrow from atherosclerosis. Heart muscle downstream from narrowed 
arteries may be hypoperfused. It may be enough to allow the muscle to remain alive but not function 
well.  Once an MI occurs, necrotic muscle will not pump as well. 

Hypertension  

(75% of pts): Resistance from stiff or constricted blood vessels forces heart to work harder. Over time, 
the LV enlarges to compensate for the extra work. Eventually, it may become too stiff or too weak to 
pump blood effectively. Data from the Framingham Heart Study indicate that HTN is a very common 
risk factor contributing to a large proportion of HF cases (JAMA. 1996; 275:1557–1562). 

Diabetes (DM) 

Diabetes increases risk of CAD & HTN. A study of the predictors of HF among women with CAD 
found that DM was the strongest risk factor. (Circulation. 2004;110:1424–1430.) 
The prevalence of DM is ↑ among older adults with HF and is a significant independent risk factor for 
death in these pts. Mayo Clinic researchers found the odds of having DM for those first diagnosed with 
HF in 1999 was nearly 4 X higher than for those diagnosed 20 yrs earlier.(N Engl J Med. 2006;355:251–
259.) 

Select diabetes meds Avandia (rosiglitazone) and Actos (pioglitazone) have been found to increase the risk of HF. 

Dysrhythmias 
Tachycardias cause increase in cardiac workload which can cause the heart to weaken and fail. 
Bradycardias can cause hypotension and prevent coronary artery filling (MAP must be 60 or above to 
fill CA) leading to HF. 

Faulty valves 
(stenosis or regurgitant 

lesions) 

A damaged valve forces the heart to work harder to keep blood flowing in the right direction. Valves 
that leak or don’t open wide enough interfere with blood flow through the heart so it can’t pump 
properly. Over time, this can weaken the heart muscle. 

Inflammation; 
Cardiomyopathies 

Neurofibromatosis type 1; Lupus and thyroid disease can damage heart muscle. Types: Idiopathic, 
alcoholic, toxin-related (adriamycin), peripartum, postpartum, hypertrophic (heart is abnormally 
enlarged -less blood can be pumped by the LV that cannot fully relax during diastole), dilated (less 
blood can be pumped by the LV which is enlarged and weakened), tachyarrhythmia-induced.  

Myocarditis 
Inflammation of heart muscle often associated with a bacterial, viral, or syphilitic infection. Myocarditis, 
cocaine or alcohol abuse, and cardiotoxic chemotherapies are important causes of HF in younger 
patients (Kosowsky & Kobayashi, 2002). 

Drugs 

Injury from toxic effects of alcohol, recreational drugs (cocaine), some drugs used for chemotherapy or 
therapeutic drugs with cardiac side effects, such as doxorubicin); and drugs that alter cardiac function 
(the toxic effects of certain drug overdoses [beta or calcium blockers] can be reversed if identified 
early). 

Congenital heart defects Increase risk of heart disease which can lead to failure. 

Kidney conditions Any renal disease the leads to HTN can also lead to fluid retention and HF 

Hyperkinetic states Anemia, arteriovenous fistula, thyroid disease, Beri-beri 

Others 
Acute papillary muscle dysfunction, ruptured chordae tendinae, acute aortic insufficiency, prosthetic 
valve dysfunction, ruptured septum; Rare conditions (endocrine abnormalities, rheumatologic 
disease, neuromuscular conditions) 

Secondary causes 
Cardiac tamponade, pulmonary embolism (causes acute RV failure), atrial myxomata (benign primary 
tumor covered by thrombus formation arising from the lining of the atria; may simulate mitral or 
tricuspid stenosis), superior vena cava syndrome. 
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Singh Vaughan Williams classification system of antidysrhythmic agents 
The Singh Vaughan Williams classification, introduced in 1970, is based on the work of Bramah N. Singh in his doctoral 
thesis at Oxford where Vaughan Williams was his advisor and on subsequent work by Singh and his colleagues in the 
United States. Its dependence on primary drug mechanism is one of the limitations since many antiarrhythmic agents 
have multiple actions. Example: Amiodarone has effects consistent with all of the first four classes. Another limitation is 
the lack of consideration for the effects of drug metabolites. Procainamide, a class Ia agent, has a metabolite, N-acetyl 
procainamide (NAPA, with a class III action. Originally, drugs such as digoxin and adenosine – important antiarrhythmic 
agents – were not included This has since been rectified by the inclusion of class V. 

Class I agents interfere with the sodium (Na+) channel 
Class II agents are anti-sympathetic nervous system agents. Most agents in this class are beta blockers. 
Class III agents affect potassium (K+) efflux 
Class IV agents affect calcium channels and the AV node 
Class V agents work by other or unknown mechanisms 
 

Class Known as Examples Mechanism Clinical uses  

Ia 
Fast-channel 
blockers-affect 
QRS complex 

Quinidine 
Procainamide 
Disopyramide 

(Na+) channel blocker 
(intermediate 
association/dissociation) 

• Ventricular arrhythmias 
• Prevention of paroxysmal recurrent atrial 

fibrillation (triggered by vagal overactivity) 
• Procainamide in Wolff-Parkinson-White 

syndrome 

Ib- Do not 
affect QRS 
complex 

 

Lidocaine 
Phenytoin 
Mexiletine 
Tocainide 

(Na+) channel block (fast 
association/dissociation) 

• Treatment and prevention during and 
immediately after myocardial infarction, 
though this practice is now discouraged 
given the increased risk of asystole 

• Ventricular tachycardia 
• Atrial fibrillation 

Ic  
Flecainide 
Propafenone 
Moricizine 

(Na+) channel block (slow 
association/dissociation) 

• Prevents paroxysmal atrial fibrillation (AF) 
• Treats recurrent tachyarrhythmias of 

abnormal conduction system. 
• Contraindicated immediately post-MI 

II Beta-blockers 

Propranolol 
Esmolol 
Timolol 
Metoprolol 
Atenolol 
Bisoprolol 

Beta blocking 
Propranolol also shows some 
class I action 

• Decrease myocardial infarction mortality 
• Prevent recurrence of tachyarrhythmias 

III  

Amiodarone 
Sotalol 
Ibutilide 
Dofetilide 
Dronedarone 
E-4031 

K+ channel blocker  
Sotalol is also a beta blocker[2] 
Amiodarone has Class I, II, and III 
activity 

• Wolff-Parkinson-White syndrome 
• (sotalol:) ventricular tachycardias and AF  
• (Ibutilide:) atrial flutter and AF  

IV Slow-channel 
blockers 

Verapamil 
Diltiazem Ca2+ channel blocker • Prevent recurrence of PSVT 

• Reduce ventricular rate in pts with AF  

V  

Adenosine 
Digoxin 
Magnesium 
sulfate 

Work by other mechanisms (Direct 
nodal inhibition, replace deficient 
electrolyte) 

Used in supraventricular arrhythmias, 
especially in heart failure with AF, 
contraindicated in ventricular arrhythmias.  
Magnesium used in Torsades de Pointe. 

 
For more information see: http://en.wikipedia.org/wiki/Antiarrhythmic_agent 

http://en.wikipedia.org/wiki/Amiodarone
http://en.wikipedia.org/wiki/Procainamide
http://en.wikipedia.org/wiki/N-acetyl_procainamide
http://en.wikipedia.org/wiki/N-acetyl_procainamide
http://en.wikipedia.org/wiki/Digoxin
http://en.wikipedia.org/wiki/Adenosine
http://en.wikipedia.org/wiki/Sodium
http://en.wikipedia.org/wiki/Sympathetic_nervous_system
http://en.wikipedia.org/wiki/Beta_blockers
http://en.wikipedia.org/wiki/Potassium
http://en.wikipedia.org/wiki/Calcium
http://en.wikipedia.org/wiki/AV_node
http://en.wikipedia.org/wiki/Quinidine
http://en.wikipedia.org/wiki/Procainamide
http://en.wikipedia.org/wiki/Disopyramide
http://en.wikipedia.org/wiki/Sodium_channel
http://en.wikipedia.org/wiki/Ventricular_arrhythmia
http://en.wikipedia.org/wiki/Recurrent_atrial_fibrillation
http://en.wikipedia.org/wiki/Recurrent_atrial_fibrillation
http://en.wikipedia.org/wiki/Vagus_nerve
http://en.wikipedia.org/wiki/Wolff-Parkinson-White_syndrome
http://en.wikipedia.org/wiki/Wolff-Parkinson-White_syndrome
http://en.wikipedia.org/wiki/Lidocaine
http://en.wikipedia.org/wiki/Phenytoin
http://en.wikipedia.org/wiki/Mexiletine
http://en.wikipedia.org/wiki/Tocainide
http://en.wikipedia.org/wiki/Sodium_channel
http://en.wikipedia.org/wiki/Myocardial_infarction
http://en.wikipedia.org/wiki/Asystole
http://en.wikipedia.org/wiki/Ventricular_tachycardia
http://en.wikipedia.org/wiki/Atrial_fibrillation
http://en.wikipedia.org/wiki/Flecainide
http://en.wikipedia.org/wiki/Propafenone
http://en.wikipedia.org/wiki/Moricizine
http://en.wikipedia.org/wiki/Sodium_channel
http://en.wikipedia.org/wiki/Paroxysmal_atrial_fibrillation
http://en.wikipedia.org/w/index.php?title=Recurrent_tachyarrhythmias&action=edit&redlink=1
http://en.wikipedia.org/wiki/Electrical_conduction_system_of_the_heart
http://en.wikipedia.org/wiki/Propranolol
http://en.wikipedia.org/wiki/Esmolol
http://en.wikipedia.org/wiki/Timolol
http://en.wikipedia.org/wiki/Metoprolol
http://en.wikipedia.org/wiki/Atenolol
http://en.wikipedia.org/wiki/Bisoprolol
http://en.wikipedia.org/wiki/Beta_blocker
http://en.wikipedia.org/wiki/Myocardial_infarction
http://en.wikipedia.org/wiki/Tachyarrhythmia
http://en.wikipedia.org/wiki/Amiodarone
http://en.wikipedia.org/wiki/Sotalol
http://en.wikipedia.org/wiki/Ibutilide
http://en.wikipedia.org/wiki/Dofetilide
http://en.wikipedia.org/wiki/Dronedarone
http://en.wikipedia.org/wiki/E-4031
http://en.wikipedia.org/wiki/Potassium_channel_blocker
http://en.wikipedia.org/wiki/Sotalol
http://en.wikipedia.org/wiki/Beta_blocker
http://en.wikipedia.org/wiki/Beta_blocker
http://en.wikipedia.org/wiki/Amiodarone
http://en.wikipedia.org/wiki/Wolff-Parkinson-White_syndrome
http://en.wikipedia.org/wiki/Ventricular_tachycardias
http://en.wikipedia.org/wiki/Atrial_flutter
http://en.wikipedia.org/wiki/Verapamil
http://en.wikipedia.org/wiki/Diltiazem
http://en.wikipedia.org/wiki/Calcium_channel_blocker
http://en.wikipedia.org/wiki/Ventricular_rate
http://en.wikipedia.org/wiki/Adenosine
http://en.wikipedia.org/wiki/Digoxin
http://en.wikipedia.org/wiki/Magnesium_Sulfate
http://en.wikipedia.org/wiki/Magnesium_Sulfate
http://en.wikipedia.org/wiki/Antiarrhythmic_agent
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NOREPINEPHRINE 

Generic name Norepinephrine bitartrate 

Brand names Levophed 

Classification 
Alpha adrenergic agonist: catecholamine, synthesized, stored, and released from sympathetic 
neurons: 
Differs from epinephrine by the absence of a methyl group on the nitrogen atom. 

Actions Vasopressor:- acts on α1 and α2 adrenergic receptors to cause vasoconstriction and an increase in 
peripheral vascular resistance. 
Beta 1 stimulant: + inotrope;  ↑HR & CO; dilates coronary arteries 

Indications  Patients with severe hypotension (MAP < 60) (Cardiogenic shock) 
 Pressor agent used to treat patients in vasodilatory shock states such as septic and 

neurogenic shock, while showing fewer adverse side-effects compared to dopamine  
 Safety and effectiveness in peds pts has not been proven. Call OLMC prior to giving 
 Pregnancy: May have adverse effects on fetus, call OLMC 

Contraindications 
Hypovolemic shock 
Do not give NaHCO3 in IV line containing norepinephrine 

How supplied Supplied in sterile aqueous solution in the form of the bitartrate salt to be administered by 
intravenous infusion following dilution 

Dose and route 

Given IVPB into a large vein (antecubital) 
Add 4 mg (4 mL) of Levophed (1 amp) to 1,000 mL D5W or NS.  
Concentration: 4 mcg/mL 
Adult: Initial dose: 8 mcg/min (2 mL/min), adjust upwards in 2 mcg/min (0.5 mL/min) 
increments to max of 20 mcg/min to reach/maintain SBP 90 (MAP ≥ 65). 
OR 0.03 mg IVP with caution per OLMC 
Septic shock may need higher doses.  
Maintenance after target BP reached: 2 to 4 mcg/min (0.5 mL to 1 mL/min) 
Avoid Hypertension: Because of the potency of Levophed and because of varying response 
to pressor substances, the possibility always exists that dangerously high blood pressure 
may be produced with overdoses of this pressor agent. Retake BP every 2 min from time 
drug is started until desired BP reached, then every 5 minutes. 
 infusion site frequently for patency. Avoid extravasation – inform hospital ASAP if it occurs. 
Peds: 1 mcg/kg/min IVPB); increase in increments of 0.5 mcg/kg/ min to a max dose of 2 
mcg/kg/min titrated to SBP > 70 + (2X Age). 

Precautions Use with extreme caution in patients receiving monoamine oxidase inhibitors (MAOI) or 
antidepressants of the triptyline or imipramine types, because severe, prolonged 
hypertension may result. 
Watch rate of flow constantly, patient should never be left unattended while receiving 
Levophed. Headache may be a symptom of hypertension due to overdosage. At high doses, 
and especially when combined with other vasopressors, it can lead to limb ischemia and limb 
death  
Site of Infusion: Whenever possible, give into a large vein, particularly an antecubital vein 
because, the risk of necrosis of the overlying skin from prolonged vasoconstriction is 
apparently very slight.  
Extravasation: Check infusion frequently for free flow. Take care to avoid extravasation into 
the tissues, as local necrosis might ensue due to the vasoconstrictive action of the drug. 
Blanching along the course of the infused vein, sometimes without obvious extravasation, 
has been attributed to vasa vasorum constriction with increased permeability of the vein wall, 
permitting some leakage. 
This also may progress on rare occasions to superficial slough, particularly during infusion 
into leg veins in elderly patients or in those suffering from vascular disease.  

http://en.wikipedia.org/wiki/Neurogenic_shock
http://en.wikipedia.org/wiki/Dopamine
http://en.wikipedia.org/wiki/Ischemia
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Side effects Body As A Whole: Ischemic injury due to potent vasoconstrictor action and tissue hypoxia. 
CV: Severe HTN; tachycardia. arrhythmias; severe peripheral and visceral vasoconstriction, ↓ 
renal perfusion and urine output, poor systemic blood flow despite “normal” BP, tissue hypoxia, 
and lactic acidosis. Bradycardia may result as a reflex response to a rise in BP 

CNS: Anxiety, confusion, transient HA (if HTN results), tremor 

Resp: Dyspnea with or w/o respiratory difficulty 

Skin: Sweating, extravasation necrosis at injection site. 
 
Prolonged administration of any potent vasopressor may result in plasma volume depletion 
which should be continuously corrected by appropriate fluid and electrolyte replacement 
therapy. If plasma volumes are not corrected, hypotension may recur when Levophed is 
discontinued, or BP may be maintained at the risk of severe peripheral and visceral 
vasoconstriction (e.g., decreased renal perfusion) with subsequent tissue hypoxia and lactic 
acidosis and possible ischemic injury. Gangrene of extremities has been rarely reported. 

Overdoses or conventional doses in hypersensitive persons (e.g., hyperthyroid patients) 
cause severe hypertension with violent headache, photophobia, stabbing retrosternal pain, 
pallor, intense sweating, and vomiting. 
 

Antidote for 
extravasation ischemia 

for use by hospitals 

IMPORTANT ― To prevent sloughing and necrosis in areas in which extravasation has taken 
place, the area should be infiltrated as soon as possible with 10 mL to 15 mL of saline 
solution containing from 5 mg to 10 mg of Regitine® (brand of phentolamine), an adrenergic 
blocking agent. A syringe with a fine hypodermic needle should be used, with the solution 
being infiltrated liberally throughout the area, which is easily identified by its cold, hard, and 
pallid appearance. Sympathetic blockade with phentolamine causes immediate and 
conspicuous local hyperemic changes if the area is infiltrated within 12 hours. Therefore, 
phentolamine should be given as soon as possible after the extravasation is noted. 

 

Equipment Needed: 
1. Medication 
2. 1 L bag of 0.9 NS 
3. Label to assure no confusion with mainline bag of NS  
4. Sharpie to label bag 
5. Macrodrip tubing 
6. 5 mL syringe 
7. Needle for insertion of medication into bag 
8. Chlorhexidine wipe 
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75% of patients only received one dose of fentanyl 
 

 
 
Fentanyl data review from July and August of 2017 in which 452 incidents were analyzed from 20 out of 24 agencies 
reporting data with the goal to re-evaluate in June or July 2018. 
  

Take Home Points 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We are not administering the allotted amount of fentanyl to help 
adequately reduce patient’s pain 

 

Provider Based Process Improvement: What are we looking at currently? 
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• Average starting pain level was 8.56 /10 with 10 being the most frequent recorded 
• Average ending pain level was 6.25 /10 with 8 being the most frequent recorded 
• Average drop in pain level was 2.33 points 
• Average drop in pain was 2.7 for IV administration while it was only 1.9 for IN administration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pain should be reduced to a tolerable level (4-6), 
We are close to meeting these thresholds and will continue to monitor. 
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Reducing pain has shown more effective  
when given IV than IN. 

If a line can be started, pain relief is more likely to be reported. 


	Kleinschmidt, P. (2011). Chronic obstructive pulmonary disease and emphysema. Accessed on line: www.medscape.com, Updated: Jan 4, 2011.
	nicardipine (Cardene)
	verapamil (Calan, Verelan)
	felodipine (Plendil)

