Pharm 504: Pharmacy Practice

Respiratory and Allergy Medications

Hy N Dang

February 12, 2010

Goal: To understand the use and side effects of respiratory medications and be able to educate patients.

Nine to Know:

The minimum that every pharmacist must know about drugs!

1. Brand & Generic Name

2. Mechanism of action

3. Therapeutic effect

4. Relevant pharmacokinetics and pharmacodynamics

5. Dosing by route

6. Adverse reactions and contraindications

7. Monitoring parameters

8. Drug-drug and drug food interactions

9. Comparisons between agents w/in the same class of drugs

http://www.youtube.com/watch?v=XjkCl3-PId8
Allergic Rhinitis:

What is allergic rhinitis?

· Inflammation of the nasal passage
· Mediated by IgE
Predisposing Factors:

· Genetics

· Allergen exposure

Symptoms:

· Nasal itching
· Sneezing
· Watery rhinorrhea
· Nasal congestion
· Watery Eyes
Trigger:

· Pollen from trees, grasses, weeds
· Animal dander
· Dust-mites
· Molds
Consequences:

· Malaise

· Insomnia

· Asthma (as a risk factor)

1st Generation (Traditional, Non-Selective) Antihistamines

OTC Diphenhydramine 
(Benadryl)


12.5, 25 mg

see below

OTC Chlorpheniramine 
(Chlor-trimeton)

2-4mg


combination

OTC Brompheniramine
(Bromfed, Dimetapp)

4-8mg


combination

Hydroxyzine Pam/HCl
(Vistaril, Atarax)

10, 25,50mg

tablet/capsules

Azelastine


 (Astelin, Astepro)

137mcg, 0.1-0.15%
spray

Indications
Relief of symptoms of seasonal and perennial allergic rhinitis

MOA
Competitively binds and block the effects of histamines at the H1 receptor.

Patient Info
Administration: 

Diphenhydramine has various formulations:  tablets, capsules, gelcaps, quick dissolve strips, chewtabs, fastmelt tabs, single use spoons, suspension

Onset/Duration:  

· Diphenhydramine :15min-1hour lasting 4-6 hours but can last up to 1.9 days

· Chlorpheniramine: 30 min- hour lasting 3-6 hours but can last up to 2.45 days

· Brompheniramine: 15-30 mins peaking 1-9 hours lasting 4-8 hours, maximal therapy is achieved after 3 days

· Hydroxyzine: peak 2 hours, large variation in duration of action due to active metabolite

· Azelastine:  peak plasma 2-3 hours lasting 12 hours (symptom relief )(t1/2 = 22 hours)

Cautions/Contraindications/Adverse Reactions
· Anticholinergic effects:  dry mouth, incontinence, constipation, blurred vision, tachycardia
· Causes drowsiness – wears off with continued use.
· Pregnancy Cat: B (except azelastine Cat: C)
· Still use caution in breastfeeding mothers due to anticholinergic and sedative effects. (may also reduce milk production)
· Use with caution in elderly patients (sedation, delirium)
· Use with caution with other products containing the same ingredients (esp diphenhydramine)
2nd Generation (non-sedating, selective) Antihistamines

Fexofenadine 

(Allegra)

60, 180 mg


tablet/combination

OTC Cetirizine 
(Zyrtec)

10 mg



tablet

Levocetirizine

(Xyzal)

5mg (2.5mg/5ml)

tablet (solution)

OTC Loratadine
(Claritin)

10mg



tablet

Desloratadine 

(Clarinex)

2.5, 5mg


tablet

Indications
Relief of symptoms of seasonal and perennial allergic rhinitis

MOA
Competitively binds the H1 receptor and blocks the effects of histamine peripherally

Patient Info
· Less sedating/non sedating due to being peripherally selective

· But still some sedation with some patients.

Common Dosage:
· 1 tablet daily

· Dose of 2.5 mg may be adequate in pediatric populations for levocetirizine

Onset/Duration:
· Loratadine: 1-3 hours initial, 8-12 hours peak, 24-48 hours duration

· Cetirizine: 20 minutes initial, 1 hour peak, 24 hours duration

· Fexofenadine:  1 hour initial, 2-3 hours peak, 12-24 hours duration

Cautions/Contraindications/Adverse Reactions
· Headache, dry mouth, constipation, drowsiness still POSSIBLE

· Pregnancy Cat: B

Decongestants
Oral

Phenylephrine

(Sudafed PE)

Various

Combination

BTC Pseudoephedrine
(Sudafed)

30,60,120mg 

Tablet, Combination

Topical (intranasal)

Oxymetazoline 

(Afrin)


0.05%


Spray

Indications
Relief of nasal congestion due to seasonal or perennial allergic rhinitis

MOA
Mixed sympathomimetic activity.  Alpha-agonism causing vasoconstriction, mild beta-agonism activity causing bronchodilation.

Patient Info
Administration: pseudoephedrine not to be taken too close to bed time, cause restlessness



Oxymetazoline should not be used for more than 5 days

Onset/Duration: standard 30mg pseudoephedrine dose: 30 minutes to onset with 4-6 hours of duration.


Oxymetazoline: symptom relief w/in 5 minutes lasting for 12 hours

Pseudoephedrine laws:  Behind the counter with a limit of 3 grams per day and maximum of 9 grams per month.

Cautions/Contraindications/Adverse Reactions
· Use with caution in patients with high blood pressure

· Maximum use: 3-5 days with topical decongestants, longer uses causes rebound congestion (rhinitis medicametosa), need a drug free period of 7 days

· Can increase heart rate

· DO NOT USE in patients with severe coronary artery disease, severe hypertension, narrow angle glaucoma, and patients on MAOI.

· Pregnancy Cat: B

Nasal Corticosteroids
Examples:
Fluticasone 

(Flonase, Veramyst)

50mcg

Spray

Mometasone 

(Nasonex)


50mcg

Spray

Budesonide 

(Rhinocort AQ)

32mcg

Spray

Triamcinolone 
(Nasacort AQ)

55mcg

Spray

Indications

Relief of nasal symptoms associated with seasonal and perennial allergic rhinitis 

MOA
Prevent the release of inflammatory mediators in the nasal passage

Patient Info
Administration: 

· use contralateral (opposite) hand to administer the spray to decrease nosebleed frequency.

· Pump need to be ‘primed’ (after shaking well) before first use and if not used for 2 weeks

· Lean forward to prevent nasal drips

· Most effective in prevent allergy symptoms, but need to use over a period of time and need prescription

Common Dosage:  1-2 sprays in each nostril every day

Onset/Duration:  12 hours w/ full effect in 3-4 days, lasts 3-4 days after discontinued

Cautions/Contraindications/Adverse Reactions

Adverse Reactions:  

· Epistaxis (nose bleed)

· Immunosuppression

· Bad taste in mouth (due to back drip)

· Headache and restlessness (rare)

· Do not confuse nasal preps with oral inhalers

Asthma/COPD

Asthma

A chronic inflammatory disorder of the airways.  Many cells may be involved particularly mast cells, eosinophils, T-cells, macrophages, neutrophils, and epithelial cells.  The inflammation causes increased airway hyperresponsiveness to stimuli that causes bronchoconstriction leading to blocked or obstructed airways.  Clinically we consider asthma as both an acute disease and a chronic disease.  Asthma is on going for most people and prevention and allergen management is needed to deal with it long term.  But also we treat each exacerbation, episode of attack as acute.

Symptoms of Asthma
· Shortness of Breath/Dyspnea

· Wheezing

· Chest tightness

Triggers of Asthma

· Pollen

· Dust mites

· Chemicals, animal dander

· Molds

· Cold

· Exercise

www.nhlbi.nih.gov/guidelines/asthma/
COPD (Chronic Obstructive Pulmonary Disease)
Chronic disease of the airways characterized by the gradual and progressive loss of lung function.  Characteristics include increasing obstruction of the lungs and airway without or little reversibility.  Can correspond with inflammatory processes due to particles or gases.

Symptoms of COPD
· Dyspnea on exertion

· Wheezing

· Wet productive cough, sputum production

· Symptoms will progressively get worse over time

Triggers and Causes
· Gases and particles will cause episodes of exacerbation

· Respiratory diseases, genetics, irritants.

· Respiratory infections

BUT the number ONE CAUSE of COPD is:

SMOKING!

http://www.goldcopd.com/

Short Acting B2 Agonist Oral Inhalers

Albuterol

(Proair, Ventolin, Proventil)
90mcg/puff

HFA Inhaler

Levalbuterol

(Xopenex)



45mcg/puff

HFA Inhaler

Nebulizers:

Albuterol

generic solutions for nebulizers

Levalbuterol

(Xopenex)
solutions for nebulizers

Indications
Reversal of asthma exacerbations and prophylaxis for exercised-induced asthma.

MOA
Direct acting sympathomimetic causing bronchodilation via binding to B2 receptors.

Patient Info

· Also called: RESCUE INHALERS

· Every asthma/COPD patient should have a short acting inhaler available to them

· Prime inhalers if new or if have not been used for more than 7 days

· Each manufacturer has their own recommendation for the number of pumps needed to prime their inhaler.

· Keep inhaler at room temperature and shake before use

· Remind patient to keep ‘rescue’ inhaler with at all times.

Usual Dosage:  HFA inhaler:  1-2 puffs by mouth every 4-6 hours as needed
Onset/Duration: 

· Rescue: 3-5 minutes onset lasting for 3-4 hours

Cautions/Contraindications/Adverse Reactions

· Dry mouth

· “Caffeine-like effects”

· Caution in patients on antihypertensive medications, coronary heart disease, and diabetes (can cause transient increase in blood glucose levels)

Long Acting B2 Agonists Oral Inhalers

Salmeterol


(Serevent)


50mcg/capsule

Inh powder

Formoterol


(Foradil)


12mcg/capsule

Inh powder

Salmeterol/Fluticasone
(Advair Diskus)

varies


Inh powder

Indications
Long term maintenance treatment of asthma

MOA
Direct acting sympathomimetic causing bronchodilation via binding to B2 receptors.

Patient Info

· RINSE MOUTH AFTER EACH USE with combo products containing steroids.

· DO NOT SWALLOW CAPSULES (Foradil)

Usual Dosage:  Long Acting Inhaler: 1 puff once to twice daily

Onset/Duration:  >1 week for full effect of long acting B2 agonist

Cautions/Contraindications/Adverse Reactions

· Black Box Warning:  Long-acting beta2-adrenergic agonists may increase the risk of asthma-related death. Therefore, when treating patients with asthma long-acting beta2-adrenergic agonists should only be used as additional therapy for patients not adequately controlled on other asthma-controller medications (e.g., low- to medium-dose inhaled corticosteroids) or whose disease severity clearly warrants initiation of treatment with 2 maintenance therapies.

· For chronic asthma/COPD patient also need to be on an anti-inflammatory medication (orally inhaled corticosteroid)

· Caution in patients on antihypertensive medications, coronary heart disease, and diabetes (can cause transient increase in blood glucose levels)

Corticosteroid Oral Inhalers

Fluticasone

(Flovent)

44,110,220 mcg/puff

HFA Inhaler

Budesonide

(Pulmicort)

90,180,200 mcg/puff

Flexhaler*

Beclomethasone
(Qvar)


40,80 mcg/puff

Aerosol Inhaler

Triamcinolone

(Azmacort)
discontinued as of Dec31 2009 due to CFC restrictions

*these corticosteroids are also available as nebulizing solutions

Indications
Maintenance treatment of asthma and prevention of asthma/COPD exacerbations.

MOA

Prevent the release of inflammatory mediators (histamine, leukotrienes, cytokines, prostaglandins) via inhibition of multiple cell types such as mast cells, macrophages, etc.

Patient Info
Administration:

· Prime inhaler before first use and after prolonged non-use
· RINSE MOUTH AFTER EACH USE! (prevent oral thrush)
· DO NOT discontinue use without consultation with clinician
· Do not mix up with nasal inhalers
Usual Dosage:  1 puff by mouth twice daily (Q12H)

Onset/Duration: ~1-2 weeks. Need to use regularly for maximum effect.

Caution/Contraindication/Adverse Reactions

· Headache

· Secondary pneumonia

· Cough/Sore throat, oral thrush

· Caution: in patients with current respiratory infection, concurrent oral steroid use (increased side effects), narrow angle glaucoma, lactose intolerance (formulated with lactose).

· High dose steroids (esp oral) over long term can effect bone density so appropriate vitamin D and calcium therapy is recommended.

Anticholinergic Bronchodilators
Ipratropium


(Atrovent)

0.02,0.03,0.06%
Inhalation powder

Tiotropium


(Spiriva)

18mcg/capsule

Inhalation powder
Ipratropium/Albuterol

(Combivent)

103mcg/18mcg
Aerosol Inhaler

Indications
Maintenance treatment for bronchospasm due to COPD, emphysema, and bronchitis.

MOA
Bronchodilation by competitive blockade of muscarinic cholinergic receptors and decreasing secretions in the respiratory passages.

Patient Info

· DO NOT SWALLOW CAPSULE (Spiriva)

· Patient with compromised lung function may not be able to fully inhale the powder

Usual Dosage:  ipratropium four times daily, tiotropium once daily.

Onset/Duration:  

· Onset 15-45 minutes

· Ipratropium lasts 4-5 hours

· Tiotropium lasts >24 hours

· NOT A RESCUE INHALER!

Cautions/Contraindications/Adverse Reactions

· Anticholinergic effects:
· Dry mouth
· Urinary retention
· Constipation
· Blurred vision
· Decreased sweating
· Confusion
· Tachycardia
· Prevent anticholinergic effects by using the minimum effective dose, increase water intake, use saline eye lubricant etc.
· Caution: in patients allergic to soy beans, or peanuts.  Excipients may contain these products. (Ipratropium, Combivent)
Other Agents
Singulair (montelukast) – Leukotriene receptor antagonist (10 mg tablet,  4, 5 mg chewtabs) 

Indications: maintenance and prophylaxis treatment of asthma, relief of symptoms of allergic rhinitis

MOA prevent inflammatory process mediated by leukotrienes by blocking leukotriene action at the receptor level

Patient Info 

· Take at night

· Onset 3-4 hours, duration 24 hours

· Adverse Rxn: dizziness, drowsiness, aggressive behavior, suicidal thoughts

· NOT a rescue medication but rather for maintenance

· Contains phenylalanine (inform patients esp. phenylketonurics)

Oral Corticosteroids

Prednisone (Deltasone)  - glucocorticosteroid

Use in respiratory:  temporary decrease in inflammation during asthma/COPD exacerbations

Patient Info
· Usually a taper (tapering protocol depends on practitioner). Some doesn’t use a taper. Bursts ok for up to 10 days w/o tapering

· Short term use

· Long term can cause Cushing’s syndrome

· To be taken in the morning (or at least away from bed time)

· Can cause : restlessness, immunosuppression, nervousness, nausea/vomiting (take w/ food)

Review:

	Rescue Medications
	Maintenance (prophylactic)

	Short acting Beta-2 agonist (Albuterol)
	Corticosteroids, Long acting Beta-2 agonist, leukotriene  receptor antagonist

	Used PRN (or scheduled)
	Used Daily

	Will feel effect at time of administration
	Will not feel effect at time of administration

	If patient use >1 inhaler in a month, this may indicate overuse. If pt is using proper technique, they should see the doctor for additional treatment.
	Use even if pt is asymptomatic- max relief will be achieved if used appropriately


· If a patient has 2 different inhalers (a maintenance/long-acting medication and a rescue/short-acting medication), the rescue inhaler should be used first, then use the maintenance inhaler. WHY?

· If the patient refills his albuterol inhaler too early, what does that indicate and what should you do?

· Inhalers require proper technique to be effective (which will be discussed in lab.
 Use even if pt is asymptomatic- max relief will be achieved if used appropriately

Preferred agents for asthma:

                        Class                                                                             examples

	β-2 agonist (PRN or scheduled)
	albuterol

	Inhaled corticosteroid
	Fluticasone (Flovent), beclomethasone (Qvar)

	Long acting β -2 agonist
	Salmeterol and fluticasone (Advair)

	Leukotriene receptor antagonist
	Montelukast (Singulair)
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