	
Module No. 7
DRUGS AFFECTING THE RESPIRATORY SYSTEM


	
LESSON OVERVIEW:
Drugs that affect the respiratory system work to keep the airways open and gases moving efﬁciently. The ﬁrst step for treatment includes reducing environmental exposure to irritants such as stopping smoking, ﬁltering allergens from the air, and avoiding exposure to known irritants and allergens. If these efforts are not sufﬁcient to prevent problems, treatment is aimed at either opening the conducting airways through muscular bronchodilation or decreasing the effects of inﬂammation on the lining of the airway.


	
LEARNING OUTCOMES:
Upon completion of this module, you will be able to:
1. Describe the therapeutic actions, indications, pharmacokinetics, contraindications, most common adverse reactions, and important drug–drug interactions associated with drugs used to treat respiratory tract disorders. 
2. Outline the nursing considerations, including important teaching points, for patients receiving drugs acting on the respiratory system.


	
POWER WORDS!


	
READINESS TEST:




	DISCUSSION
DISCUSSION: 
1. Bronchodilators – beta-antagonist, methylxanthines, anticholinergics
2. Anti-inflammatory drugs for asthma
3. Expectorants
4. Mucolytics
5. Antitussives – opioids and non-opioids
6. Antihistamine and nasal decongestants
7. Miscellaneous respiratory drugs

Outline:
I. ANTIHISTAMINE
II. DECONGESTANTS
III. TOPICAL NASAL STEROID DECONGESTANTS
IV. EXPECTORANTS
V. MUCOLYTICS
VI. ANTITUSSIVES
VII. BRONCHODILATORS
VII.A. ANTICHOLINERGIC BRONCHODILATORS
VII.B. SYMPATHOMIMETICS
VII.C. XANTHINE BRONCHODILATORS
VIII. LEUKOTRIENE RECEPTOR ANTAGONIST
IX. LUNG SURFACTANTS
X. MAST CELL STABILIZERS

I. ANTI HISTAMINE (H1 RECEPTOR ANTAGONIST)
Sample Medications
First Generation: 
· azatadine (Optimine)
· chlorpheniramine + pseudoephedrine + acetaminophen (Sinutab)
· diphenhydramine (Benadryl)
· promethazine (Phenergan)

Second Generation
· cetirizine (Zyrtec)
· desloratadine (Clarinex)
· fexofenadine (Allegra)
· loratadine (Claritin)

Indications
· allergy symptoms, allergic conjunctivitis
· seasonal and perennial allergic rhinitis
· dermographism, uncomplicated urticaria
· Angioedema; insomnia
· exercise and hyperventilation induced asthma and histamine-induced bronchoconstriction
· motion sickness

 Mechanism of Action
· blocks histamine
· anticholinergic and antipruritic effects

Contraindication
· pregnancy or lactation

Adverse Reactions
· drowsiness & sedatioin
· anticholinergic effects: dry mouth
· GI upset and nausea
· arrhythmia
· urinary hesitancy &dysuria 
·  skin eruption&itching
· headache
· thickening of bronchial    secretions, paradoxical excitation
·  hypotension, agranulocytosis

Nursing Considerations
· therapeutic effects vary from person to person
·  give the drug on an empty stomach
· auscultate breath sounds
· monitor vital signs + ECG
· report nervousness / restlessnesss, insomnia, diaphoresis, mood changes, /thirst
· monitor vision changes
· Observe signs of renal toxicity. 
· Suggest sugarless candies
· Increase humidity and push fluids
· Have the patient void before each dose
· Provide skin care
· avoid excessive dosage and to check OTC drugs for the presence of antihistamines
· avoid alcohol


II. DECONGESTANTS
A. Sympathomimetics/ Topical Congestants
· ephedrine (Pretz- D)
· phenylephrine (Afrin)
· pseudoephedrine (Chlortrimeton)
· tetrahydrazoline (Tyzine)
· xytometazoline (Otrivin)

Anticholinergic
· ipratropium bromide (Combivent)

Oral Decongestant
· pseudoephedrine (Dorcol, Decofed and others)

Mechanism of Action
· Stimulates alpha adrenergic receptors causing arterioles in the nasal passages to constrict

Indications
· Nasal congestion
· Oral decongestant: relieve the pain and congestion of otitis media

Contraindications and Cautions
· lesion or erosion
· glaucoma, HPN, DM, thyroid disease, CAD or prostate problems

Adverse Reactions 
· rebound congestion (rhinitis medicamentosa), hypertension, insomnia, anxiety, urinary retention
· local decongestants: local stinging and burning
· sympathomimetic effects

Nursing Considerations
· Limit use to 3- 5 days.
· Do not take other OTC cold or allergy preparations
· Follow manunfacturers directions for use
	a. Nasal spray
	b. Nasal Aerosol
· Monitor pulse, blood pressure and cardiac response to the drug

III. TOPICAL NASAL STEROID DECONGESTANTS
· budesonide (Pulmicort)
· beclomethasone (Beclovent)
· dexamethasone (Decadron)
· flunisolide (AeroBid)
· fluticasone (Flovent)
· triamcinolone (Azmacort)

Indications
· Seasonal allergic rhinitis 
· relieve inflammation after the removal of nasal polyps

Mechanism of Action
· Produce a direct local effect that blocks many of the complex reactions responsible for the inflammatory response

Contraindications
· acute infection

Adverse Reactions
· local burning, irritation, stinging
· dryness of the mucosa 
· headache

Nursing Considerations
· Teach the patient how to administer these drugs properly
· Clear nasal passages before using the drug
· Benefits may take 2 to 3 weeks to appear.


IV. EXPECTORANTS
Sample Medication
· Guaifenesin (Robitussin)

Indications
· Relief of dry, unproductive cough
· Facilitation of secretion removal

 Mechanism of Action
· facilitate the excretion of fluid in the respiratory tract allowing expectoration during a cough

Adverse Reactions 
· GI symptoms( gastric upset, nausea, vomiting, anorexia epigastric pain)
· headache, dizziness or both
· mild rash,
· metallic taste drowsiness

Nursing Considerations
· Have the client call the physician if cough persists more than 7 days after the treatment is initiated
· Assess for type and frequency of cough
· Encourage oral fluid
· Avoid cigarette smoke
· Advise the use of small, frequent meals
· Advise the patient’s to avoid driving or performing dangerous


V. BRONCHODILATORS
V.A. SYMPATHOMIMETICS
· mimic the effects of the sympathetic nervous system.
· epinephrine 

 Indications 
· Bronchospasm in acute and chronic asthma and bronchitis
· Preventing exercise induced bronchospasm

Contraindications/Cautions
· cardiac disease & arrhythmias
· hyperthyroidism
· pregnancy and lactation

Adverse Effects
· GI upset
· cardiac arrhythmias & hypertension, tachycardia & palpitations
· sweating, pallor 
· anxiety, nervousness & tremors

Nursing Responsibilities 
· Respiratory rate below 12 cpm and above 24 are considered abnormal.
· Auscultate the lung fields.
· Use minimal amount needed for the shortest period of time necessary.
· For exercise-induced asthma, use it 30 to 60 minutes before exercising
· Nebulization: take small, deep breaths and hold breath for 10 seconds before slowly exhaling. 
· Provide small frequent meals and nutritional consultation if GI effects


VI. ANTITUSSIVES
Sample Medications
· codeine sulfate
· benzonatate
· dextromethorphan HBr (Robitussin)
· diphenhydramine HCl (Benadryl)

Mechanism of Action 
· Depress the cough center located in the medulla 
· benzonatate (Tessalon) anesthetize the respiratory passages, lungs and pleurae

Indication
· Relief of non-productive cough

Contraindications/ Cautions:
· abdominal or thoracic surgery
· persistent or chronic cough, asthma, COPD 
· hypersensitive to or have a history of addiction to narcotics (codeine, hydrocodone)

Adverse Reactions
· Drying effect on the mucous membranes: nausea, constipation & dry mouth;  euphoria, light-headedness & vomiting
· CNS effects:sedation & drowsiness, respiratory depression

Nursing Responsibilities
· Ensure that the drug is not taken any longer than recommended
· Coughs that persist or accompanied by high fever, rash or excessive secretions should see a doctor
· Assess the type of cough the patient has.
· Antitussives are administered orally. 
· Encourage oral fluids.
· Avoid irritants such as cigarette smoke, dust or fumes to decrease irritation of the throat.
· Take frequent sips of water, suck on sugarless candy or chew gum


VII. MUCOLYTICS
· loosens respiratory secretions

Sample medication
· Acetylcysteine (Mucomyst, Fluimucil)

Mechanism of Action
· Acetylcysteine normalizes hepatic glutathione levels and binds with a reactive hepatotoxic metabolite of acetaminophen
· Affects the mucoproteins in the respiratory secretions by splitting apart disulfide bonds

Indications
· emphysema, bronchitis, cystic fibrosis, pneumonia or tuberculosis, acute bronchopulmonary diseases & atelectasis, 
· overdosage of acetaminophen
· diagnostic bronchoscopy 
· post op in patients with tracheostomies

Contraindications
· acute cases of bronchspasm, peptic ulcer, and esophageal varices

Adverse Reactions 
· GI upset, stomatitis, nausea, vomiting
· Fever
· Rhinorrhea, bronchospasm
·  Rash

Nursing Responsibilities
· Avoid combining with other drugs in the nebulizer
· Dilute the concentrate with sterile water for injection
· Note that patient’ss receiving acetylcysteine by face mask shlould have the residue wiped off patient’s’s face with plain water
· Assess the respiratory status of the patient (lung sounds)
· Note changes in the amount and consistency of the sputum. 
· Instruct patient to dispose of tissues properly
· acetaminophen toxicity, administer the drug as soon as possible after overdose and within 24 hours.


ANTICHOLINERGIC BRONCHODILATOR
Sample Medication
· ipratropium (Atrovent)

Mechanism of Action 
· Blocks or antagonizes the acetylcholine at vagal-mediated receptor sites

Indication
· Chronic Obstructive Pulmonary Disease (COPD)

Contraindications/Cautions
· Glaucoma
· Urinary bladder obstruction or prostatic hypertrophy

Adverse Effects
· Dizziness, headache, fatigue, nervousness, dry mouth, sore throat, palpitations and urinary retention

Nursing Responsibilities
· Ensure adequate hydration
· Encourage the patient’s to void before each dose of medication
· Caution the patient’s not to exceed 12 inhalations in 24 hours
· Provide small frequent meals and sugarless lozenges


XANTHINE BRONCHODILATORS
Sample Medication
· aminophylline, theophylline (Theo-dur)

Mechanism of Action 
· Direct relaxation of the smooth muscles of the bronchi and the blood vessels
· Work by directly affecting the mobilization of calcium within the cell by stimulating 2 prostaglandins
· Inhibit the release of slow reacting substance anaphylaxis

Indications
· Relief and prevention of bronchial asthma and reversible bronchospasm associated with chronic bronchitis and emphysema
· Respirations in Cheyne-Stokes respiration

Contraindications & Cautions
· GI problems, coronary disease, respiratory dysfuncion, renal or hepatic disease, alcoholism, or hyperthyroidism

Adverse Effects
· Therapeutic theophylline levels 10 to 20 mcg/ml
· Nausea, vomiting, restlessness, nervousness, tachycardia, tremors, headache, palpitations, increased respirations

Nursing Responsibilities
· Avoid xanthine-rich foods (char-broiled), coffee, cola, chocolate
· Administer oral drug with food
· Monitor patient’s’s response to the drug


INHALED STEROIDS
· beclomethasone (Beclovent and others)
· budesonide (Pulmicort)
· fluticasone (Flovent)

Action
· increase air low and faciltiate repsiration.  
· decreased swelling associated with inflammation
· promotion of beta adrenergic activity

Indication
· Asthma

Contraindications / Cautions:
· active infection of the respiratory system

Adverse Reactions
· Sore throat, hoarseness, coughing, dry mouth and pharyngeal and laryngeal fungal infections
· lesions

Nursing Considerations
· Do not administer the drug to treat an acute asthma attack or status asthmaticus
· Taper systemic steroids carefully during the transfer to inhaled steroids
· Have the patient use decongestant drops before using the inhaled steroid
· Have the patient rinse the mouth after using the inhaler
· Monitor for any sign of respiratory infection continued use of steroids during an acute infection


LEUKOTRIENE RECEPTOR ANTAGONIST
· zafirlukast (Accolate), montelukast (Singulair) 

Action
· selectively and competitively block or antagonize receptors for the production of D4 and E4 components of SRSA

Indications
· prophylaxis and chronic treatment of bronchial asthma

Contraindications and Cautions
· hepatic and renal impairment

Adverse Reactions
· headache, dizziness, myalgia
· nausea, diarrhea, abdominal pain, elevated liver enzyme concentrations, vomiting
· generalized pain, fever and myalgia

Nursing Considerations
· Administer the drug on empty stomach
· Are not to be used during an acute asthmatic attack or bronchospasm
· Caution the patient’s to take the drug continuously
· Provide appropriate safety measures
· Urge the patient to avoid OTC preparations containing aspirin which might interfere with the effectiveness of these drugs.


LUNG SURFACTANTS
· beractant (Survanta)
· calfactant (Infasurf)
· poractant (Curosurf)

Action
· are naturally occurring compounds or lipoproteins containing lipids and apoproteins that reduce the surface tension within the alveoli

Indications
· rescue treatment of infants who have developed RDS
· prophylactic treatment of infants at high risk for RDS

Adverse Reactions
· patent ductus arteriousus, hypotension, intraventricular hemorrhage
· pneumothorax, pulmonary air leak
· hyperbilirubinemia and sepsis

Nursing Considerations
· Monitor the patient continuously during administration and until stable
· Ensure proper placement of the endotracheal tube
· Suction the infant immediately before adminstration


MAST CELL STABILIZERS
· cromolyn (Intal) 
· nedocromil (Tilade, Alocril)

Action
· Prevent the release of the inflammatory and bronchoconstricting substances

Indications
· Mild to moderate bronchial asthma <12 y.o.

Contraindications
· Allergy
· Cannot be used during acute attack
· Pregnant or lactating
· cromolyn (<2 y.o); nedocromil (<12y.o)

Adverse Reactions 
· cromolyn:swollen eyes, headache, dry mucosa, nausea; nedocromil: headache, dizziness, fatigue, tearing, GI upset and cough

Nursing Considerations
· Review administration procedures with the patient periodically
· Do not discontinue the drug abruptly
· Instruct the patient to continue taking this drug even during symptom free periods
· Administer oral drug 30 minutes before meals and at bedtime
· Initiate safety precautions if dizziness and fatigue are problems with nedocromil therapy.
· Advise the patient not to wear soft contact lenses
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