· Asthma- What is it? Incidence. Staging and related standardized tx recommendations

· Asthma is an airway disorder characterized by bronchoconstriction, inflammation, and hyperreactivity to various stimuli. Resultant symptoms include dyspnea, wheezing, chest tightness, cough, and sputum production.
· Compared with Caucasians, Blacks and Hispanics have a higher prevalence and Blacks have a higher death rate from asthma. Occupational asthma is also a major health problem. Asthma is especially common in children and older adults. Children who are exposed to allergens and airway irritants such as tobacco smoke during infancy are at high risk for development of asthma.
· Common drug regimen for treatment of moderate asthma is an inhaled corticosteroid on a regular schedule, 2 to 4 times daily and a short acting inhaled beta2 adrenergic agonist as needed for prevention or treatment of bronchoconstriction. For more severe, an inhaled corticosteroid is continued and both a short acting and a long acting beta2 agonist may be given. A leukotriene modifier may also be added to the regiment to further control symptoms and reduce the need for corticosteroids and inhaled bronchodilators.
· Two general classifications of drugs are used for asthma management: long term (prophylactic) control medications to achieve and maintain control of persistent asthma and quick relief (rescue) medications used during periods of acute symptoms and exacerbations. Specifically: bronchodilators (beta2 agonists; albuterol) and anti-inflammatory drugs (glucocorticoids (prednisone) Cromolyn 
(intal)). 
· Long Term Control
· Step 1 Mild Intermittent (symptoms 2 days/week or less or 2 nights/month or less) No daily medication needed; treat acute exacerbations with an inhaled beta2 agonist and possibly a short course of a systemic corticosteroid.
· Step 2 Mild Persistent (symptoms >2/week but <1X/day or >2 nights/month) Adults and children >5 years: low dose inhaled corticosteroid. Alternatives: cromolyn or nedocromil, a leukotriene modifier or sustained release theophylline to maintain a serum theophylline drug level of 5-15 mcg/mL. Children 5 years and younger: administer the inhaled corticosteroid by a nebulizer or metered dose inhaler with a holding chamber. Alternatives: cromolyn or a leukotriene modifier
· Step 3 Moderate Persistent (symptoms daily and >1 night/week) Adults and children >5: low to medium dose inhaled corticosteroid and a long acting beta2 agonist. Alternatives increase corticosteroid dose or continue low to medium dose of corticosteroid and add a leukotriene modifier to theophylline. Children <5 years: low dose inhaled corticosteroid and a long acting beta2 agonist or medium dose inhaled corticosteroid.
· Step 4 Severe Persistent (symptoms continual during day time hours and frequent at night) Adults and children >5: high dose inhaled corticosteroid and long acting beta2 agonist and if necessary a systemic corticosteroid. Reduce systemic corticosteroid when possible. Children <5: same as for adult as and older children. 
· Albuteral- How much is too much? When to add a second agent.

· If these drugs are overused, they lose their bronchodilating effects because the beta2 adrenergic receptors become unresponsive to stimulation. 

· Beclomethasone inhaler (inhaled glucocorticoids)

· Most effective asthma drugs available.
· Topical administration minimizes systemic absorption and adverse effects. These may substitute for or allow reduced dosage of systemic corticosteroids. 
· Adverse effects: Oropharyngeal candidiasis. Dysphonia
· Interventions: Gargle after each administration. Use a spacer.
· Instructions for proper use of albuteral (ventolin) inhaler and spacer. Lehne book.

· Concepts of asthma medications by drug category (general)

· Anti-Inflammatory Agents
· Immunosuppressant Monoclonal Antibody
1. Omalizumab (Xolair) works by binding to the IgE, blocking receptors on the surfaces of mast cells and basophils. 
· Mast Cell Stabilizers
1. Cromolyn & Nedocromil stabilize mast cells and prevent the release of bronchoconstrictive and inflammatory substances when mast cells are confronted with allergens and other stimuli. Taken by inhalation.
· Corticosteroids:
1. Suppress the release of inflammatory mediators, block the generations of cytokines, and decrease the recruitment of airway eosinophils. Beneficial effects of suppressing airway inflammation include decreased mucus secretion, decreased edema of airway mucosa, and repair of damaged epithelium with subsequent reduction of airway reactivity. They increase the number and sensitivity of beta2 adrenergic receptors, which restores or increases the effectiveness of beta2 adrenergic bronchodilators. 
· Beclomethasone, budesonide, flunisolide, fluticasone, mometasone, triamcinolone. 
· Hydrocortisone, prednisone, and methylpredisolone are given to patients who require systemic corticosteroids. Predisone orally the other IV. 
· Leukotriene modifier drugs developed to counteract the effects of leukotrienes and are indication for long-term treatment of asthma in adults and children.
· Montelukast and Zafirlukast.
· Bronchodilators
· Adrenergics: stimulate beta2 adrenergic receptors in the smooth muscle of bronchi and bronchioles. The receptors, in turn, stimulate the enzyme cyclase to increase production of cyclic AMP. This increase produces bronchodilation.
1. Albuterol/levalbuterol: short acting beta2 adrenergic agonists
2. Formoterol/salmeterol: long acting beta2 adrenergic agonists use only for prophylaxis of acute bronchoconstriction
3. Metaproternol: relatively selective intermediate acting beta2 adrenergic agonist that may be given orally or by MDI to treat acute bronchospasm and to prevent exercise induced asthma
4. Terbutaline: relatively selective beta2, long acting bronchodilator.
· Xanthines
1. Main is theophylline. MOA unknown. Bronchodilation and inhibiting pulmonary edema by decreasing vascular permeability, increasing ability of cilia to clear mucus from airways, strengthening contractions of the diaphragm, and decreasing inflammation.
· Anticholinergics
1. Block the action of acetylcholine in bronchial smooth muscle when given by inhalation. This reduces intracellular GMP, a bronchoconstrictive substance. Ipratropium & Tiotropium
· Use of corticosteroids – Oral vs. Inhaled. MOA. Side effects. Administration, pt Ed. 

· The corticosteroid may be given IV or orally and IV administration offers no therapeutic advantage over oral administration.
· They suppress the release of inflammatory mediators, block the generations of cytokines, and decrease the recruitment of airway eosinophils. Beneficial effects of suppressing the airway inflammation include decreased mucus secretion, decreased edema of airway mucosa, and repair of damaged epithelium with subsequent reduction of airway reactivity. They increase the number of sensitivity of beta2 adrenergic receptors, which restores or increases the effectiveness of beta2 adrenergic bronchodilators. The number of beta2 receptors increases with approximately 4 hours and improved responsiveness to beta2 agonists occurs within approximately 2 hours.
· Side effects: May impair bone metabolism and predispose adults to osteoporosis by decreasing calcium deposition and increasing calcium resorption from bone, in children chronic administration of corticosteroids may retard growth. Local adverse effects (oropharyngeal candidiasis, hoarseness) can be decreased by reducing the dose, administering less often, rinsing the mouth after use, or using a spacer. These measures decrease the amount of drug deposited in the oral cavity. The inhaled drugs are well tolerated with chronic use.
· Administration: In chronic, Optimal schedule of administration are not clearly established but more frequent dosing (ie every 6 hours) may be more effective than less frequent (every 12), even if total amount is the same. Recommended inhaled corticosteroid dose is the lowest amount required to control symptoms. Common regimen for moderate asthma is an inhaled corticosteroid 2-4X daily.
· Self-administration: Follow instructions carefully. Better breathing with minimal adverse effects depends on accurate use of prescribed meds. If help is needed with MDI, consult health care provider. Use short acting bronchodilator inhalers as needed, not on a regular schedule. If desired effects are not achieved or if symptoms worsen inform prescribing physician. Do not increase dosage or frequency. Overuse increases adverse effects and deceases drug effectiveness. If taking formoterol or salmeterol, which are long acting inhaled bronchodilators do not use more often than every 12 hours. If constricted breathing occurs, use a short acting bronchodilator inhaler between doses of a long acting drug. Salmeterol dos not relieve acute shortness of breath because it takes about 20 minutes to start acting and 1-4 hours to achieve maximal bronchodilating effects. If taking an oral or inhaled corticosteroid, take on a regular schedule at approximately the same time each day. The purpose of these drugs is to relieve inflammation in the airways and prevent acute respiratory distress. They are not effective unless taken regularly. If taken oral theophylline, take fast acting preparations before meals with full glass of water at regular intervals round he clock. If GI upset occurs take with food. Take long acting preparations every 8-12 hours do not chew or crush. Take zafirlukast 1 hour before or 2 hours after a meal; montelukast and zileuton may be taken with or without food. Take montelukast in the evening or at bedtime. This provides maximum beneficial effects during the night or early morning. Use inhalers correctly: shake well immediately before each use. Remove the cap from the mouthpiece. Exhale to the end of a normal breath. With the inhaler in the upright position place the mouthpiece just inside the mouth and use the lips to form a tight seal or hold the mouthpiece approximately two-finger widths from the open mouth. While pressing down on the inhaler take a slow deep breath for 3-5 seconds hold the breath for approximately 10 seconds and exhale slowly. Wait 3-5 minutes before taking a second inhalation of the drug. Rinse the mouth with water after each use. Rinse the mouthpiece and store the inhaler away form the heat. If you have difficulty ask your provider for a spacer.
· Cromolyn

· Used prophylactically; it is ineffective in acute bronchospasm. 

· Stabilize mast cells and prevent the release of bronchoconstrictive and inflammatory substances when mast cells are confronted with allergens and other stimuli. 

· Taken by inhalation. MDI and a solution for use with a power operated nebulizer. Nasal solution also for allergic rhinitis. 

· Contraindicated in patients who are hypersensitive to the drugs. Used with caution in patients with impaired renal, hepatic function. The propellants may aggravate coronary artery disease or dysrhymias. 

· Montelukst (singulair)

· Leukotriene modifier. Improve symptoms and pulmonary function tests, decrease nighttime symptoms and decrease the use of beta2 agonist drugs. 
· Allergic rhinitis- best treatments, signs, symptoms

· Inflammatory disorder of the upper airway, lower airway and eyes.
· Symptoms: sneezing, rhinorrhea, pruritus, nasal congestion, itching. Look at turbanants, patency, drainage and ears are dull and congested.
· Oral antihistamines, intranasal glucocorticoids (best), intranasal cromolyn, sympathomimetics (Sudafed)
· Intranasal antihistamines- pt. ed, MOA, advantages, side effects

· Antihistamines are structurally related to histamine and occupy the same receptor sites as histamine, which prevents histamine from acting on target tissues. Thus the drugs are effective in inhibiting vascular permeability, edema formation, bronchoconstriction, and pruritus associated with histamine release. They do not prevent histamine release or reduce the amount released. 
· Those requiring additional drug to to relieve symptoms, these intranasal preparations for this purpose. 
· Nasal decongestants: Intranasal are often preferred for short-term use. They are rapidly effective because they come into direct contract with nasal mucosa. If used longer than the recommended 3 days or in excessive amounts, they may produce rebound nasal congestion.
· Intranasal corticosteroids

· Beclomethasone, flunisolide, and fluticasone are available in nasal solutions for treatment of allergic rhinitis
· Sympathomimetics- uses, MOA, side effects, compare oral vs. intranasal, Advantages and disadvantages of each

· OTC cold remedies- single vs multiple agent remedies. Uses, pt. ed, side effects

· Single drug formulations allow flexibility and individualization of dosage, whereas combo products may contain unneeded ingredients and are more expensive. 
· Nasal decongestants. Antihistamines are controversial to relieve cold symptoms. Antitussives (dextromethorphan, drug of choice) Authorities question effectiveness of antitussives and don’t recommend them or use in children or adults. Atrovent, anticholinergic drug, approved fro rhinorrhea. Cromolyn, oral/intranasal, seems effective in reducing symptoms and duration of common cold but not FDA approved for it. 
· “treatment of individuals with the common cold experiencing acute cough, postnasal drip, and throat clearing with a first generation antihistamine/decongestant preparation is recommended. Naproxen can also be taken to help decrease cough in this group. Newer generation nonsedating antihistamines are ineffective for reducing cough and should not be used in individuals with the common cold.
· Proper use of an inhaler

· Use inhalers correctly: shake well immediately before each use. Remove the cap from the mouthpiece. Exhale to the end of a normal breath. With the inhaler in the upright position place the mouthpiece just inside the mouth and use the lips to form a tight seal or hold the mouthpiece approximately two-finger widths from the open mouth. While pressing down on the inhaler take a slow deep breath for 3-5 seconds hold the breath for approximately 10 seconds and exhale slowly. Wait 3-5 minutes before taking a second inhalation of the drug. Rinse the mouth with water after each use. Rinse the mouthpiece and store the inhaler away form the heat. If you have difficulty ask your provider for a spacer.
· When patient reports problem with albuterol

· When patient started on maintenance therapy

· If symptoms >2/week but <1X/day or >2 nights/month
· Select inhaler for patient who has paralysis

· Common adverse effects for glucocorticoid steroids

· Effects on bones etc

· Treatment of pt with bronchospasm

· Nebulizer of albuterol

· Singulair: ½ life, max effect time, administration, indications

· Reasons for newer antihistamines vs older

· Second generation antagonists were mainly developed to produce less sedation than the first generation drugs. They cause less CNS depression because they are selective for peripheral H1 receptors and do not cross the blood brain barrier. 
· Allergic rhinitis most effective drugs to treat

· Intranasal glucocorticoids
· Adverse effects of decongestions of intranasal

· Rebound nasal swelling can occur with excessive or extended use of nasal sprays.
· Patient education of intranasal

· Use of guaifenesin, what it does

· Treats cough that is caused by colds, flu, or other conditions. Guaifenesin is an expectorant that loosens mucus in your lungs.
· Treatment of common cold

· “treatment of individuals with the common cold experiencing acute cough, postnasal drip, and throat clearing with a first generation antihistamine/decongestant preparation is recommended. Naproxen can also be taken to help decrease cough in this group. Newer generation nonsedating antihistamines are ineffective for reducing cough and should not be used in individuals with the common cold.
· Function of palate

· Alveolar type 1,2 cells

· Type I: Extremely thin Squamous cells with a thin cytoplasm and flattened nuclus that occupy about 95% of the surface area of the alveoli. They are joined to one another and to other cells by occluding junctions. These junctions form an effective barrier between the air and the components of the alveolar wall. They are not capable of regeneration.
· Type II: Secretory cells that produce the surface active agent called surfactant. These Cuboidal cells, which are found interspersed among the type I cells, tend to bulge into the air spaces. Type II are as numerous as type I but because of their different shape they cover only about 5% of the alveolar surface area. In addition to secreting surfactant, type II are the progenitor cells for type I cells. Following lung injury, they proliferate and restore both type I and type II alveolar cells. 
· Surfactant

· Reduce the surface tension at the air-epithelium interface and they modulate the immune functions of the lung. 
· Anatomy of lungs

· Right lung: 3 lobes
· Left lung: 2 lobes
· Segments, Lobules (8 for each lung)
· Physiology of lungs

· Gas exchange
· Maintain pH: 
1. Acidic: breathe faster and blow off H
2. Basic: breathe slower and retain H
· Eliminate water
· Maintain normal body temperature
1. Higher temperature- breathe faster
· Immune responses
1. Bronchoconstriction when allergic (protective measure)
· Hormone secretion
1. ACE, bradykinin
· Metabolism
1. Increased metabolism, increase respiration (release extra acid & toxins)
· Muscles of respiration

· Major muscles of inspiration
1. Diaphragm
2. External Intercostals
· Accessory muscles of expiration
1. Abdominal and internal intercostals muscles
· Accessory muscles of inspiration
1. Sternocleidomastoid and scalene muscles
· Flail chest

· A flail chest is a life-threatening medical condition that occurs when a segment of the rib cage breaks under extreme stress and becomes detached from the rest of the chest wall.
· COPD

· Increased alpha 1 vs. decreased alpha 1 (decreased usually show symptoms earlier)
· COPD moves in but gets stuck in the flap, tissue gets in the way so air can’t get through, it’s really the body protecting itself
· COPD actually changes in the tissues they’re not just inflamed and full of mucus.
1. Dyspnea, activity intolerance, don’t wake up feeling rested, almost always have BIPAP, or CPAP or O2 at night, wheezing, need to quick smoking.
· Risk Factors:
1. Susceptibility genes
2. Exposure to inhaled particles: smoking (active/passive), occupation, indoor air pollution, outdoor pollution, female gender, age, respiratory infections, poor lung growth and development, oxidative stress, poor nutrition, low socioeconomic status, comorbidities. When not a smoker, usually long history of chronic allergies, and usually still lived with a smoker.
· Chronic bronchitis + emphysema =COPD
· Emphysema: abnormal permanent enlargement of the gas exchange airways accompanied by destruction of alveolar walls without obvious fibrosis
1. Loss of elastic recoil
2. Centriacinar emphysema: The respiratory bronchiole (proximal and central part of the acinus) has expanded. The distal acinus or alveoli are unchanged. Occurs more commonly in the upper lobes.
3. Panacinar emphysema: The entire respiratory lobule, from respiratory bronchiole to alveoli, has expanded. Occurs more commonly in the lower lobes (especially basal segments) and in the anterior margins of the lungs.
4. “restless, wiry” thinner, little change in chest wall, not the mucus as with COPD, eventually becomes COPD, end up with lung cancer a lot.
· Chronic bronchitis: hypersecretion of mucus and chronic productive cough that lasts for at least 3 months of the year and for at least 2 consecutive years
1. Inspired irritants increase mucus production and the size and number of mucous glands
2. The mucus is thicker than normal
3. History of obstructive asthma (gluco & dilators), changes on x-ray, collapse alveoli, change in chest wall, complain constantly coughing up thick green mucus. This person is exhausted, mucus, decreased basal metabolic rate
· Pneumothorax

· Collapsed Lung
1. Open Pneumothorax
2. Tension pneumothorax: 1 lung causes the other to collapse too
3. Spontaneous pneumothorax: Don’t know why, most likely young male history of asthma
4. Secondary pneumothorax: occurred because had to bypass surgery tumor removed
· Normal changes in aging

· Loss of elastic recoil (general tidal volume will go down)
· Stiffening of the chest wall
· Alterations in gas exchange
· Increases in flow resistance (ACE inhibitors)
· Signs, symptoms based on sputum

· Method of breathing in newborn vs. adult

· Babies are belly breathers so if you see them breathing in the chest that’s a problem
· Adults are seen in the stomach if it’s a problem
· Hyperventilation/nebulizer

· Hyperventilation leads to respiratory alkalosis
· Respiratory acidosis/alkalosis

1. Acidic: breathe faster and blow off H
2. Basic: breathe slower and retain H
· Pulmonary hypertension

· Pulmonary circulation has a lower pressure than systemic (18 mmHg). Only 1/3 of vessels are filled with blood at any given time.
· Pulmonary hypertension: 25 mmHg or higher. Almost always leads back to hypoxia.
· Pores of Kohn (ducts)

· Permit air to pass through the septa from alveolus to alveolus. Collateral ventilation and even air distribution.
· Hydrogen

· Clubbing may/not mean

· New onset check RBC etc.
· 60% of people with clubbing its idiopathic
· other 40% of people its lungs, vascular, metabolic, eating disorder
· If it’s seen in beginning stages of respiratory problems, its progression can be an indicator it’s not being well managed
· Salmeterol long acting beta2 in advair, associations with adverse of advair

· Advair is fluticasone/salmeterol
· Black box warning that initiating salmeterol in individuals with significantly worsening or acutely deteriorating asthma may be life threatening.
· Albuterol with becalmetozone (patient instruction)

· Use albuterol 1st, wait 10 minutes then get more glucocorticoid 

