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Respiratory Agents
Respiratory agents is a term used to describe a wide variety of medicines used to relieve, treat, or prevent respiratory
diseases such as asthma, chronic bronchitis, chronic obstructive pulmonary disease (COPD), or pneumonia.
Respiratory agents are available in many different forms, such as oral tablets, oral liquids, injections or inhalations.

Types of Respiratory agents
Antihistamines
Antitussives
Bronchodilators
o Adrenergic bronchodilators
o Anticholinergic bronchodilators
o Bronchodilator combinations
o Methylxanthines
Decongestants
Expectorants
Leukotriene modifiers

Lung surfactants
Mucolytics
Respiratory inhalant products
o Inhaled anti-infectives
o Inhaled corticosteroids
o Mast cell stabilizers
Selective phosphodiesterase-4 inhibitors
Upper respiratory combinations
Miscellaneous respiratory agents

Antihistamines
Antihistamines are a class of agents that block histamine release from histamine -1 receptors and are mostly used to
treat allergies or cold and flu symptoms. The oral antihistamines can be divided into two major categories: nonselective
(first generation) and peripherally selective (second generation). Nonselective agents are commonly referred to as sedating
antihistamines, and peripherally selective agents are referred to as nonsedating antihistamines.

 Antihistamines available in KAUH :
1- Chlorphenamine (4 mg tablet, 2.5mg/5ml syrup, 10 mg ampoule).
Dosage:

Dosing: Adult
Allergic symptoms, allergic rhinitis, urticaria, pruritus:
Oral:
Immediate release: 4 mg every 4-6 hours; do not exceed 24 mg/24 hours
IM, IV, or SubQ: 5 to 20 mg once or twice daily (maximum: 40 mg/24 hours).

Dosing: Pediatric
Note: FDA does not recommend OTC use in infants and children <2 years of age due to the risk of serious and life-threatening adverse effects
(including death) and recommends to use with caution in pediatric patients ≥2 years of age (AAP 2018; FDA 2017).
Allergic symptoms, allergic rhinitis, urticaria, pruritus:
Oral:
Immediate release:
Oral liquid (2 mg/5 mL):
Children 2 to <6 years: 1 mg every 4 to 6 hours; maximum daily dose: 6 mg/day.
Children 6 to <12 years: 2 mg every 4 to 6 hours; maximum daily dose: 12 mg/day.
Children ≥12 years and Adolescents: 4 mg every 4 to 6 hours; maximum daily dose: 24 mg/day.
Tablets:
Children 6 to <12 years: 2 mg every 4 to 6 hours; maximum daily dose: 12 mg/day.
Children ≥12 years and Adolescents: 4 mg every 4 to 6 hours; maximum daily dose: 24 mg/day.

IM, IV, or SubQ :
Infants 1 month to <1 year: 0.25 mg/kg per dose.
Children 1 to <6 years: 2.5 to 5 mg per dose or 0.2 mg/kg per dose.
Children 6 to 12 years: 5 to 10 mg per dose or 0.2 mg/kg per dose.
Children >12 and Adolescents: 10 to 20 mg per dose or 0.2 mg/kg per dose.

Administration: IV
Inject slowly over at least 1 minute.

Administration: Oral
Tablets may be administered with food or water. Administer liquid formulations with an accurate measuring device; do not use a household teaspoon

Storage/Stability
Protect from light.

Preparation for Administration: Pediatric
Solution for injection (10 mg/mL ) may be diluted with NS to a final concentration of 1 mg/mL to facilitate accurate measurement and
administration in infants and small/young children.

Contraindications
Hypersensitivity to chlorpheniramine maleate or any component of the formulation; narrow-angle glaucoma; bladder neck obstruction;
symptomatic prostate hypertrophy; during acute asthmatic attacks; stenosing peptic ulcer; pyloroduodenal obstruction. Avoid use in premature
and term newborns due to possible association with SIDS.

Warnings/Precautions
May cause CNS depression, which may impair physical or mental abilities; patients must be cautioned about performing tasks which require mental
alertness (eg, operating machinery or driving).

Geriatric Considerations
Anticholinergic action may cause significant confusion, constipation, or problems voiding urine. If an antihistamine is indicated, a second
generation nonsedating antihistamine would be a more appropriate choice.

Pregnancy Considerations
Antihistamines may be used for the treatment of rhinitis, urticaria, and pruritus with rash in pregnant women. Although second generation
antihistamines may be preferred, chlorpheniramine may be used when a first generation antihistamine is needed during pregnancy. The lowest effective
dose should be used.

Breast-Feeding Considerations
Second generation antihistamines are preferred.

Adverse Reactions
Drowsiness (slight to moderate), dizziness, excitability, fatigue, headache, nervousness ,abdominal pain, diarrhea, increased appetite, nausea,
xerostomia and urinary retention

2 - Fexofenadine ( 120 mg tablet) :

Dosing: Adult
Upper respiratory allergies and Chronic idiopathic urticaria : Oral:
Twice daily formulations: 60 mg every 12 hours (maximum: 120 mg/day)
Once daily formulations: 180 mg once daily (maximum: 180 mg/day)

Dosing: Renal Impairment: Adult
GFR 10 to 50 mL/minute: Recommended dose every 12 to 24 hours.
GFR <10 mL/minute: Recommended dose every 24 hours.
Intermittent hemodialysis or peritoneal dialysis: Recommended dose every 24 hours.

Dosing: Pediatric
Allergic symptoms/rhinitis and acute, chronic spontaneous urticaria:
Children ≥12 years and Adolescents: Oral: 60 mg every 12 hours; maximum daily dose: 120 mg/day.

Once-daily formulation: Children ≥12 years and Adolescents: Oral: 180 mg once daily.
Acute, chronic spontaneous urticaria:
Children ≥6 to 11 years: Twice-daily formulations (regular tablet): Oral: 30 mg every 12 hours.

Dosing: Renal Impairment: Pediatric
- Twice-daily formulations ( regular tablet):
CrCl 10 to 50 mL/minute: 60 mg once daily.

CrCl <10 mL/minute: 30 mg once daily.
Hemodialysis: Not effectively removed by hemodialysis: 30 mg once daily.
- Once-daily formulation: There are no dosage adjustments provided in the manufacturer's labeling.

Administration: Oral
Tablet: Administer with water only; separate administration with grapefruit or other fruit juices by at least 4 hours.

Storage/Stability
Store at 20°C to 25°C

Geriatric Considerations
Once daily dosing is recommended when starting therapy in elderly patients or patients with decreased renal function.

Pregnancy Considerations
Agents other than fexofenadine are preferred for the treatment of allergic conditions, such as rhinitis, pruritus, and urticaria, in pregnant women .

Breast-Feeding Considerations
If a breastfed infant is exposed to a second generation antihistamine via breast milk, they should be monitored for irritability, jitteriness, or
drowsiness .When treatment with an antihistamine is needed in breastfeeding women, other second generation antihistamines with more
information available regarding their use in this patient population are preferred.

Adverse Reactions
Headache, vomiting.

Monitoring Parameters
Relief of symptoms

3- Loratadine ( 10 mg tablet, 5 mg/5ml syrup) .
Dosing: Adult
Allergic rhinitis or conjunctivitis: Oral: 10 mg once daily or 5 mg twice daily.
Urticaria (acute and chronic spontaneous): Oral: Initial: 10 mg once daily. If symptom control is inadequate, may increase to 10 mg twice
daily. In patients with chronic spontaneous urticaria, current guidelines state that antihistamine doses may be increased up to 4 times the
standard dose (eg, to 20 mg twice daily); however, there is limited evidence for greater efficacy with this dose of loratadine and other
antihistamines are preferred. Re-evaluate necessity for continued treatment periodically .
Dosing: Renal Impairment: Adult
CrCl 10-50 mL/minute: Recommended dose every 24 to 48 hours.
CrCl <10 mL/minute: Recommended dose every 48 hours.
Dialysis: Recommended dose every 48 hours.
Dosing: Pediatric
Allergic symptoms/hay fever and chronic spontaneous (idiopathic) urticaria:
Children ≥2 to <6 years: Oral: 5 mg ( 5 ml) once daily.
Children ≥6 years and Adolescents: 5 mg twice daily or 10 mg once daily.
Dosing: Renal Impairment: Pediatric
Children ≥2 years and Adolescents: No dosage adjustment necessary for any degree of renal impairment.
Administration: Oral
May be administered without regard to meals.
Storage/Stability
Store at 20°C to 25°C
Geriatric Considerations

Loratadine is a nonsedating antihistamine. Because of its low incidence of side effects, it seems to be a good choice in the elderly; however,
there is a wide variation in loratadine half-life reported in the elderly and this should be kept in mind when initiating dosing
Pregnancy Considerations
Loratadine may be used when a second generation antihistamine is needed. The lowest effective dose should be used.
Breast-Feeding Considerations
When treatment with an antihistamine is needed for the treatment of rhinitis and urticaria in breastfeeding women, a second generation
antihistamine, such as loratadine, is preferred.
Adverse Reactions
Headache, sedated state, drowsiness, fatigue, nervousness (children: 4%) and xerostomia.

Antitussives
Antitussives are medicines that suppress coughing, also known as cough suppressants. Antitussives are thought to work by inhibiting a
coordinating region for coughing located in the brain stem, disrupting the cough reflex arc; although the exact mechanism of action is unknown.
However, their use is not without controversy and they should only be considered for dry, irritating coughs that do not involve mucus
production. Suppressing productive or mucus-producing coughs caused by some respiratory diseases with antitussives may be hazardous. Many
viral coughs are best treated by increasing fluid intake and exposing the airways to humidity.
Many antitussives, including pholcodine, codeine, and dextromethorphan, are derived from opioids. Pholcodine and codeine may cause
drowsiness and constipation and codeine may be addictive. Dextromethorphan can increase serotonin levels and may interact with other
medicines that also increase serotonin. Benzonatate is an nonnarcotic antitussive that anesthetizes certain receptors located in the breathing
passages, reducing the urge to cough.

Although antitussives have been shown to be effective in adults, their effectiveness in children has not been established and their use in children
should be discouraged.
No preparations available in KAUH consist of antitussives alone .They are available as combination with other agents, we will talk later
about them..

Bronchodilators
Bronchodilators are drugs that dilate the breathing passages by relaxing the bronchial smooth muscle. They make breathing easier for people
with asthma or other lung conditions.
Short acting bronchodilators are used when needed for quick relief of asthma symptoms and long acting bronchodilators are used regularly to
control the symptoms of asthma.

Types of Bronchodilators
 Adrenergic bronchodilators
 Anticholinergic bronchodilators
 Bronchodilator combinations
 Methylxanthines

 Adrenergic bronchodilators
Adrenergic bronchodilators include short acting beta2-agonists such as salbutamol (albuterol), long-acting beta2-agonists (such as
salmeterol, formoterol).

 Adrenergic bronchodilators available in KAUH :
1- Salbutamol ( 2 mg tablet, metered dose inhaler(100mcg/puff) , solution for nebulizer)

Dosing: Adult
Note: Oral formulations of albuterol (eg, tablet, syrup) are not advised as they are less effective for bronchoconstriction than inhaled forms and more
likely to cause adrenergic adverse effects.
Asthma:

Acute symptom relief:
Inhalation: Note: Nebulized therapy may be preferable for patients who have more severe symptoms or who cannot effectively use an
inhaler
MDI (100 mcg/actuation): 2 inhalations every 4 to 6 hours as needed; some experts recommend up to 4 inhalations every 4 to 6 hours
for moderate to severe symptoms .
Nebulization solution: 2.5 mg every 4 to 6 hours as needed .
Acute exacerbation:
Mild to moderate exacerbations (initial home management):
Inhalation:

MDI (100 mcg/actuation): 2 to 4 inhalations every 20 minutes for 3 doses; if good response, can lengthen interval to every 3
to 4 hours as needed .
Nebulization solution: 2.5 mg every 20 minutes for 3 doses; if good response, can lengthen interval to every 3 to 4 hours as
needed .
Moderate to severe exacerbations (management in primary or acute care settings): Note: For severe exacerbations, albuterol is used in
combination with an inhaled short-acting muscarinic antagonist, and nebulized treatments are generally preferred .
Inhalation:
MDI (100 mcg/actuation): 4 to 8 inhalations every 20 minutes for 3 doses, then taper as tolerated (eg, to 2 to 4 inhalations
every 1 to 4 hours as needed) . For extremely severe exacerbations, some experts suggest up to 10 inhalations for the
initial doses . High doses are typically administered in a monitored setting.
Nebulization solution: 2.5 to 5 mg every 20 minutes for 3 doses, then taper as tolerated (eg, to 2.5 to 5 mg every 1 to 4 hours
as needed). For critically ill patients, 10 to 15 mg may be administered by continuous nebulization over 1 hour via
special apparatus .
Bronchospasm (moderate to severe) due to anaphylaxis (adjunct to epinephrine): Note: Administer epinephrine first when treating
anaphylaxis; administer albuterol for residual respiratory symptoms not responding to epinephrine. Do not use albuterol for initial or sole
treatment of anaphylaxis because albuterol does not prevent or relieve upper airway edema, hypotension, or shock .
Inhalation:
MDI (100 mcg/actuation): 2 to 3 inhalations as needed for symptom relief .
Nebulization solution: 2.5 to 5 mg; repeat as needed .
Chronic obstructive pulmonary disease:
Acute symptom relief:
Inhalation:
MDI (100 mcg/actuation): 2 inhalations every 4 to 6 hours as needed .
Nebulization solution: 2.5 mg every 4 to 6 hours as needed .

Acute exacerbation: Note: Optimal dosing not well-defined. Adjust dose according to clinical symptom resolution and tolerability . May
be combined with an inhaled short-acting muscarinic antagonist . Although similar efficacy exists among formulations, some experts
prefer nebulized therapy during severe chronic obstructive pulmonary disease exacerbations .
Inhalation:
MDI (100 mcg/actuation): 1 to 2 inhalations every 1 to 4 hours as needed . If used for more severe exacerbations, can use 4 to 8
inhalations every 1 to 4 hours as needed .
Nebulization solution: 2.5 mg every 1 to 4 hours as needed .
Hyperkalemia (alternative agent) (adjunct):
Inhalation: Nebulization solution: 10 to 20 mg via nebulization over 10 minutes .

Dosing: Pediatric
Asthma, acute exacerbation:
Emergency care/hospital:
Infants and Children:
Metered-dose inhaler: 100 mcg/actuation: Oral inhalation: Limited data available in ages <4 years: 4 to 8 puffs every 20 minutes for 3
doses then every 1 to 4 hours .
Nebulization: Limited data in ages <2 years:
Intermittent: 0.15 mg/kg/dose (minimum dose: 2.5 mg/dose) every 20 minutes for 3 doses then 0.15 to 0.3 mg/kg/dose not to
exceed 10 mg/dose every 1 to 4 hours .
Continuous nebulization: Dosing regimens variable; optimal dosage not established:
Weight based:
NIH Guidelines: 0.5 mg/kg/hour .

Alternate dosing: Limited data available: 0.3 mg/kg/hour has been used safely in the treatment of severe status
asthmaticus in children.
Fixed dose :Limited data available:
<20 kg: 10 mg/hour
≥20 kg: 20 mg/hour
Adolescents:
Metered-dose inhaler:100 mcg/actuation: Oral inhalation: 4 to 8 puffs every 20 minutes for up to 4 hours, then every 1 to 4 hours.
Nebulization:
NIH Guidelines:
Intermittent: 2.5 to 5 mg every 20 minutes for 3 doses then 2.5 to 10 mg every 1 to 4 hours as needed
Continuous: 10 to 15 mg/hour
Alternate dosing : Limited data available:
<20 kg: 10 mg/hour
≥20 kg: 20 mg/hour
Bronchospasm:
Metered-dose inhaler: Oral inhalation:
100 mcg/actuation:
Children 6 to 11 years:
Acute treatment: 1 inhalation; additional inhalations may be necessary every 4 to 6 hours as needed if inadequate relief;
however, patients should be advised to promptly consult health care provider or seek medical attention if no relief from
acute treatment (additional inhalations or more frequent administration is not recommended)

Maintenance (in combination with corticosteroid therapy): 1 inhalation every 4 to 6 hours as needed; maximum daily dose: 4
inhalations/day
Children ≥12 years and Adolescents:
Acute treatment: 1 to 2 inhalations; additional inhalations may be necessary every 4 to 6 hours as needed if inadequate relief;
however, patients should be advised to promptly consult health care provider or seek medical attention if no relief from
acute treatment (additional inhalations or more frequent administration is not recommended)
Maintenance (in combination with corticosteroid therapy): 1 to 2 inhalations every 4 to 6 hours as needed; maximum daily
dose: 8 inhalation/day
Nebulization: Oral inhalation:
Children ≥2 years and Adolescents:
10 to 15 kg: 1.25 mg 3 to 4 times daily
>15 kg: 2.5 mg 3 to 4 times daily
Oral: Note: Not the preferred route for treatment of asthma; inhalation via nebulization or MDI is preferred .
Immediate-release formulation (syrup, tablets):
Children 2 to 6 years: 0.1 mg/kg/dose (maximum dose: 2 mg/dose) 3 times daily; if desired response not achieved, gradually
increase dose to 0.2 mg/kg/dose (maximum dose: 4 mg/dose) 3 times daily
Children >6 and Adolescents ≤14 years: 2 mg/dose 3 to 4 times daily; if desired response not achieved, gradually increase dose;
maximum daily dose: 24 mg/day
Adolescents >14 years: 2 to 4 mg/dose 3 to 4 times daily; if desired response not achieved, gradually increase dose; maximum
daily dose: 32 mg/day
Sustained-release formulation (tablets):
Children ≥6 years: 4 mg every 12 hours; if control not achieved may gradually increase dose; maximum daily dose: 24 mg/day

Adolescents: 8 mg every 12 hours; some patients achieve control with 4 mg every 12 hours; if control not achieved may gradually
increase dose; maximum daily dose: 32 mg/day
Hyperkalemia; adjunct therapy:
Nebulization: Oral inhalation:
Weight-based dose: Infants, Children, and Adolescents: 0.3 to 0.5 mg/kg/dose administered as a rapid nebulization or via continuous
nebulization .
Fixed dose :Children ≥5 years and Adolescents:
<25 kg: 2.5 mg nebulized over 10 minutes; dose may be repeated in 2 hours if necessary
≥25 kg: 5 mg nebulized over 10 minutes; dose may be repeated in 2 hours if necessary

Administration: Inhalation
Metered-dose inhalers: Shake well before use; prime prior to first use, and whenever inhaler has not been used for >2 weeks or when it has been
dropped, by releasing 3 to 4 test sprays into the air (away from face). HFA inhalers should be cleaned with warm water at least once per
week; allow to air dry completely prior to use. A spacer device or valved holding chamber is recommended for use with metered-dose
inhalers.
Nebulization solution: Concentrated solution should be diluted prior to use; adjust nebulizer flow to deliver dosage over 5 to 15 minutes; avoid
contact of the dropper tip (multidose bottle) with any surface, including the nebulizer reservoir and associated ventilator equipment. Blowby administration is not recommended; use a mask device if patient unable to hold mouthpiece in mouth for administration. Compatibility
with other medications (eg, budesonide, fluticasone, ipratropium) in nebulizer has been reported .

Administration: Pediatric
Oral inhalation: In infants and children <4 years, a face mask with either the metered-dose inhaler or nebulizer is recommended .

Inhalation, aerosol: Metered-dose inhaler: Shake well before use; prime the inhaler prior to first use and whenever it has not been used for
>2 weeks or when it has been dropped by releasing 3 to 4 test sprays into the air away from the face. Use spacer for children <5 years
of age and consider adding a face mask for infants and children <4 years of age . HFA inhalers should be cleaned with warm water at
least once per week; allow to air dry completely prior to use.
Nebulization: Concentrated solutions (≥0.5%) should be diluted prior to use; adjust nebulizer flow to deliver dosage over 5 t o 15 minutes; avoid
contact of the dropper tip (multidose bottle) with any surface, including the nebulizer reservoir a nd associated ventilator equipment. For continuous
nebulization, the total amount of fluid delivered is determined by nebulizer delivery device; usually 25 to 30 mL per 1 hour of nebulization, protocols
may vary by institution . Blow-by administration is not recommended; use a mask device if patient is unable to hold mouthpiece in mouth for
administration. Compatibility with other medications (eg, budesonide, fluticasone, ipratropium) in nebulizer has been .

Storage/Stability
Metered-dose inhalers (HFA aerosols): Store at 20°C to 25°C (68°F to 77°F); excursions permitted to 15°C to 30°C (59°F to 86°F). Do not store
at temperature >120°F. Do not puncture. Do not use or store near heat or open flame.
Nebulization solution: Store at 2°C to 25°C (36°F to 77°F). Do not use if solution changes color or becomes cloudy. Products packaged in foil should
be used within 1 week (or according to the manufacturer's recommendations) if removed from foil pouch.
Tablet: Store at 20°C to 25°C

Preparation for Administration: Pediatric and adult
Nebulization solution: 0.5% solution: Dilute 0.25 mL (1.25 mg dose) or 0.5 mL (2.5 mg) of solution to a total of 3 mL with NS; also compatible
with cromolyn or ipratropium nebulizer solutions.

Warnings/Precautions
- Use with caution in patients with cardiovascular disease (arrhythmia, coronary insufficiency, hypertension, heart failure); beta -agonists may produce
ECG changes and/or cause elevation in blood pressure, heart rate and result in CNS stimulation/excitation. Beta 2-agonists may also increase risk of
arrhythmias.

- Beta2-agonists may increase serum glucose and aggravate preexisting diabetes and ketoacidosis.
- Use with caution in patients with glaucoma; may elevate intraocular pressure.

Pregnancy Considerations
SABA is preferred over long-acting agents when treatment for asthma is needed during pregnancy; maternal asthma symptoms should be monitored
monthly during pregnancy. If high doses are required during labor and delivery, monitoring of glucose concentrations in the newborn for 24 hours is
recommended, especially in preterm infants.

Breast-Feeding Considerations
Use of albuterol is generally considered acceptable in breastfeeding women when used in usual doses.

Adverse Reactions
Excitement (children and adolescents 2 to 14 years: 20%), nervousness (4% to 15%),tremor (5% to 38%; frequency increases with
age),bronchospasm (8% to 15%; exacerbation of underlying pulmonary disease), exacerbation of asthma (11% to 13%), pharyngitis (14%),
rhinitis (5% to 16%), upper respiratory tract infection (5% to 21%), tachycardia , increased serum glucose

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; blood pressure, heart rate; CNS stimulation; serum glucose, serum potassium, serum
creatinine; asthma symptoms; arterial or capillary blood gases (if patients condition warrants).

Patient education :
Step 1.Make sure the metal canister fits firmly in the plastic actuator. The counter should show through the window in the actuator.
To take the cap off the mouthpiece, squeeze the sides of the cap and pull out. Look inside the mouthpiece for foreign objects and take out
any you see.
Step 2.Hold the inhaler with the mouthpiece down and shake it well.
Step 3.Breathe out through your mouth and push as much air from your lungs as you can.
Step 4.Put the mouthpiece in your mouth and close your lips around it. Push the top of the metal canister firmly all the way down while
you breathe in deeply and slowly through your mouth.
Step 5.After the spray comes out, take your finger off the metal canister. After you have breathed in all the way, take the inhaler out of
your mouth and close your mouth.
Step 6.Hold your breath for about 10 seconds, or for as long as is comfortable. Breathe out slowly as long as you can.
If your healthcare provider has told you to use more sprays, wait 1 minute and shake the inhaler again. Repeat Steps 2 through Step
Put the cap back on the mouthpiece after you finish using the inhaler. Make sure it snaps firmly into place.

If used with spacer:
Step 1.Remove the cap from the bottom of your inhaler.
Step 2.Fit your inhaler into the opening at the end of the spacer.
Step 3: Shake the inhaler well for 10 seconds. Turn your head to the side and breathe out.
Step 4: Close mouth around mouthpiece of spacer. Push down on the inhaler once. Now the medicine is inside the spacer. Right away, take a
slow, deep breath. The goal is to not hear a whistling sound. If you do, this means that you’re breathing in too fast.
Step 5: Hold your breath for a count of 10. Now, slowly breathe out.
Step 6: Rinse your mouth out with water.

2- Formoterol ( Foradil ®12 mcg capsules)
Note: For asthma control, long-acting beta-2 agonists (LABAs) should be used in combination with inhaled corticosteroids and not as
monotherapy.

Dosing: Adult
Asthma: Oral inhalation: Foradil: Dry powder inhaler (capsule): Contents of 1 capsule (12 mcg) inhaled every 12 hours; in severe cases,
contents of 2 capsules (24 mcg) inhaled every 12 hours may be given (maximum: 48 mcg/day).
Chronic obstructive pulmonary disease: Oral inhalation:
Foradil: Dry powder inhaler (capsule): Contents of 1 capsule (12 mcg) or 2 capsules (24 mcg) inhaled every 12 hours (maximum dose: 48
mcg/day).

Dosing: Pediatric
Asthma, maintenance treatment:
Foradil : Dry powder inhaler: 12 mcg/inhalation:
Children ≥6 years and Adolescents ≤16 years: Oral inhalation: 12 mcg every 12 hours; maximum daily dose: 24 mcg/day.
Adolescents ≥17 years: Oral inhalation: 12 mcg every 12 hours; in severe cases, 24 mcg every 12 hours may be necessary; maximum daily
dose: 48 mcg/day.

Storage/Stability
Foradil: Store at 15°C to 25°C. Protect from heat and humidity. Capsules should always be stored in the blister and only removed immediately
before use.

Warnings/Precautions
- Use with caution in patients with cardiovascular disease (arrhythmia, coronary insufficiency, or hypertension); beta-agonists may cause elevation in
blood pressure and heart rate and result in CNS stimulation/excitation. Beta-2 agonists have been reported to produce ECG changes, such as flattening
of the T wave, prolongation of the QTc interval, and ST segment depression.
- Do not use for acute episodes of COPD. Do not initiate in patients with significantly worsening or acutely deteriorating COPD

- Beta-2 agonists may increase serum glucose and aggravate preexisting diabetes mellitus and ketoacidosis.
- Use with caution in patients with hypokalemia.

Pregnancy Considerations
Pregnant females adequately controlled on formoterol for asthma may continue therapy; if initiating treatment during pregnancy, use of an agent with
more data in pregnant females may be preferred.

Breast-Feeding Considerations
Formoterol oral inhalation is considered probably acceptable for use while breastfeeding.

Adverse Reactions
Respiratory tract infection (3% to 7%), exacerbation of asthma (ages 5 to 12 years: 5% to 6%; age >12 years: <4), bronchitis (5%), pharyngitis (3% to
4%), diarrhea (5%), nausea (5%), xerostomia (1% to 3%).

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; shortness of breath; blood pressure, heart rate; CNS stimulation; serum glucose, serum
potassium.
 Patient education :
For oral inhalation only (do not swallow capsules); administer at the same time each day.
1. Remove capsule from blister pack immediately before use.
2. Place capsule directly into capsule chamber of the Aerolizer inhaler; close inhaler and pierce capsule by pressing both blue side buttons
simultaneously once only and then release.
3. Exhale fully (do not exhale into inhaler) then close lips tightly around mouthpiece; inhale a deep breath through the mouthpiece; hold
breath for as long as possible.
4. If any powder remains in capsule, exhale and inhale again. Repeat until capsule is empty. Small pieces of gelatin may reach the mouth or
throat after inhalation (minimized by not piercing capsule more than once); if this occurs, capsule is made of edible gelatin and is not
harmful if ingested. Throw away empty capsule; do not leave in inhaler. If mouthpiece needs cleaning, wipe with a dry cloth or small
soft brush.

 Anticholinergic bronchodilators
Anticholinergic bronchodilators are used more to treat chronic obstructive pulmonary disease than to treat asthma.
Anticholinergic bronchodilators divided into short acting such as ipratropium, long-acting beta2-agonists such as tiotropium,
glycopyrronium and umeclidinium.

 Anticholinergic bronchodilators available in KAUH:
1- Ipratropium ( MDI 20 mcg/puff inhaler)

Dosing: Adult
Chronic obstructive pulmonary disease: Inhalation:
Metered-dose inhaler (MDI): 2 inhalations 4 times daily; maximum dose: 12 inhalations (204 mcg)/day.
Acute asthma (exacerbations): Moderate to severe exacerbations:
Inhalation: Note: Should be given in combination with a short-acting beta-adrenergic agonist.
MDI: 8 inhalations every 20 minutes as needed for up to 3 hours .

Dosing: Pediatric
Asthma, acute exacerbation: Note: For moderate to severe exacerbations, ipratropium may be considered if poor response to initial (SABA)
therapy during initial management in an acute care setting (eg, emergency department).
Children:
Metered-dose inhaler: 4 to 8 puffs every 20 minutes as needed for up to 3 hours
Adolescents:
Metered-dose inhaler: 8 puffs every 20 minutes as needed for up to 3 hours

Asthma, maintenance (non acute): Limited data available: Note: Evidence is lacking that ipratropium provides added benefit to beta-2
agonists in long-term control asthma therapy
Children <12 years:
Metered-dose inhaler: 1 to 2 inhalations every 6 hours; not to exceed 12 inhalations/day
Children ≥12 years and Adolescents:
Metered-dose inhaler: 2 to 3 inhalations every 6 hours; maximum daily dose: 12 inhalations/day

Administration: Inhalation
For oral inhalation; avoid spraying in eyes.
Metered-dose inhaler: Prior to initial use, prime inhaler by releasing 2 test sprays into the air; inhaler does not require shaking. If the inhaler has
not been used for >3 days, reprime. Wash mouthpiece once a week for 30 seconds in warm water only and let air dry

Administration: Pediatric
Oral Inhalation (metered-dose inhaler): Atrovent HFA: Prior to initial use, prime inhaler by releasing 2 test sprays into the air. If the inhaler has
not been used for >3 days, reprime. Avoid spraying into the eyes. Use spacer device in children <8 years; use spacer device and face mask
for children ≤4 years.

Storage/Stability
Metered-dose inhaler: Store at 20°C to 25°C; excursions permitted to 15°C to 30°C . Exposure to temperatures >48°C may cause bursting. Do
not puncture inhaler, throw into a fire or incinerator, or use or store near heat or open flame.

Warnings/Precautions
- May cause

dizziness and blurred vision; patients must be cautioned about performing tasks which require mental alertness (eg, operating machinery

or driving).
- Use with caution in patients with narrow-angle glaucoma; may increase intraocular pressure.

- Use with caution in patients with prostatic hyperplasia or bladder neck obstruction; may cause urinary retention.

Pregnancy Considerations
Based on available information, an increased risk of adverse maternal or fetal outcomes has not been observed following use during pregnancy.

Breast-Feeding Considerations
Systemic exposure following inhalation is negligible which would limit excretion into breast milk. According to the manufacturer, the decision
to breastfeed during therapy should consider the risk of infant exposure, the benefits of breastfeeding to the infant, and the benefits of
treatment to the mother.

Adverse Reactions
Bronchitis (10% to 23%), exacerbation of chronic obstructive pulmonary disease (8% to 23%), sinusitis (1% to 11%), headache (6% to 7%),
dizziness (3%), dyspepsia (1% to 5%), nausea (4%), xerostomia (2% to 4%).

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; signs/symptoms of glaucoma; hypersensitivity reactions; urinary retention
 Patient education :
1. Remove protective cap.
2. Breathe out deeply.
3. Hold the inhaler and close lips over the mouthpiece. The arrow and the base of the container should be pointing upwards.
4. Breathe in as deeply as possible, pressing the base of the canister firmly at the same time, this releases one metered dose.
5. Hold the breath for a few seconds, then remove the mouthpiece from the mouth and breath out. The same action should be repeated for
a second inhalation.
5. Replace the protective cap after use.
6. After not using the inhaler for three days the valve has to be actuated once.

2- Tiotropium(Spiriva Handihaler® 18 mcg capsules, Spiriva® Respimat® 2.5 mcg/puff)
Dosing: Adult
Asthma: Spiriva Respimat one inhalation (2.5 mcg) once daily (maximum: 1 inhalations per 24 hours). Note: Maximum benefits may take up to 4 to 8
weeks of dosing. 5 mcg once daily has been recommended for patients with insufficient response to inhaled corticosteroid plus long-acting beta agonist
with efficacy found in adults with severe asthma .

COPD: Spiriva HandiHaler: Dry powder inhaler: Contents of 1 capsule (18 mcg) inhaled once daily using HandiHaler device. Note: To ensure
drug delivery, the contents of each capsule should be inhaled twice.
Spiriva Respimat (2.5 mcg/actuation): Soft-mist inhaler: Two inhalations (5 mcg) once daily (maximum: 2 inhalations per 24 hours).

Dosing: Pediatric
Asthma, maintenance treatment: Children ≥6 years of age and Adolescents: Spiriva Respimat (2.5 mcg/actuation): Soft-mist inhaler: Oral
inhalation: One inhalation (2.5 mcg) once daily; maximum daily dose: 1 inhalation/day.
Asthma, severely uncontrolled or acute exacerbation: Children ≥6 years and Adolescents: Inhalation: Spiriva Respimat (2.5 mcg/actuation):
Soft-mist inhaler: Oral inhalation: Two inhalations (5 mcg) once daily as add-on therapy to inhaled corticosteroids and other maintenance
therapies .
Warnings/Precautions
- Not indicated for the initial (rescue) treatment of acute episodes of bronchospasm.
- Avoid inadvertent instillation into the eyes; may dilate pupils and/or cause blurred vision.
- May cause dizziness and blurred vision; patients must be cautioned about performing tasks which require mental alertness (eg, operating
machinery or driving).
- Use with caution in patients with narrow-angle glaucoma; may increase intraocular pressure.
- Use with caution in patients with prostatic hyperplasia or bladder neck obstruction; may cause urinary retention.

Storage/Stability
Spiriva HandiHaler: Store at 25°C; excursions permitted between 15°C and 30°C. Avoid extreme temperatures and moisture. Do not store
capsules in HandiHaler device. Store capsules in the blister pack and only remove immediately before use. Once protective foil is peeled
back and/or removed, the capsule should be used immediately; if capsule is not used immediately it should be discarded.
Spiriva Respimat: Store at 20°C to 25°C; excursions are permitted between 15°C and 30°C . Avoid freezing.
Pregnancy Considerations
Although information related to tiotropium use in pregnancy is limited, use is likely acceptable. Maternal asthma symptoms should be monitored
monthly during pregnancy.
Breast-Feeding Considerations
Tiotropium oral inhalation is considered compatible with breastfeeding .
Adverse Reactions
Xerostomia (4% to 16%),pharyngitis (9% to 16%), sinusitis (3% to 11%), upper respiratory tract infection (41%).
Monitoring Parameters
FEV1, peak flow (or other pulmonary function studies); anticholinergic adverse reactions (patients with CrCl ≤50 mL/min); signs and symptoms
of narrow angle glaucoma and urinary retention
Administration: Inhalation
Spiriva HandiHaler: Dry powder inhaler: Do not swallow capsule. Administer at the same time each day. Do not remove capsule from blister
until immediately before use.

®
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 Patient education : Spiriva Handihaler 18 mcg capsules
Place capsule in the center chamber of the HandiHaler Inhaler. Must only use the HandiHaler Inhaler.
Close mouthpiece firmly until a click is heard, leaving dustcap open.
The capsule is pierced by pressing and releasing the green piercing button on the side of the HandiHaler device.
Exhale fully. Close lips tightly around mouthpiece; do not exhale into inhaler.
Tilt head slightly back and inhale (rapidly, steadily, and deeply); the capsule vibration (rattle) may be heard within the device.
Hold breath for a few seconds then repeat procedure using the same tiotropium capsule.
Throw away empty capsule by tipping into a trash can without touching it; do not leave in inhaler.
Keep capsules and inhaler dry. Discard any capsules that are exposed to air and not used immediately.

 Patient education : Spiriva® Respimat® 2.5 mcg/puff
1- Insert cartridge into the inhaler: press the gray safety catch, while pulling off the clear base. Take the cartridge out of the box and
push the narrow end of the cartridge into the inhaler. The cartridge can be pushed against a hard surface to make sure that it is
inserted all the way. About 1/8 inch of the cartridge will remain visible when the cartridge is inserted correctly. Do not remove the
cartridge once it has been inserted into the inhaler. Put the clear base back into place.
2- Prime inhaler if new or has not been used for more than 3 days : hold the inhaler upright with the orange cap closed. Turn the clear
base in the direction of the white arrows on the label until it clicks. Flip the orange cap until it snaps fully open. Point the inhaler
toward the ground. Press the dark gray button. Repeat steps 1 to 5 until a spray is visible. It will look like a vapor cloud. After you see
a visible spray; repeat steps 1 to 5 again.
3- Hold the inhaler upright with the orange cap closed. Turn the clear base in the direction of the white arrows on the label until it
clicks. Flip the orange cap until it fully snaps open. Breathe out fully (in preparation to breathe in medication). Close your lips around
the end of the mouthpiece without covering the holes on the side of the mouthpiece. While taking in a slow, deep breath through your
mouth, press the dark gray button and continue to breathe in slowly until your lungs are full. Hold your breath for 5-10 seconds, and
then breathe out. If your physician has prescribed more than one dose (puff), wait 30 seconds and repeat above. Put the cap back on.
4- Clean the mouthpiece, including the metal part inside the mouthpiece, with a damp cloth or tissue only, at least once a week. Any
minor discoloration in the mouthpiece does not affect your Spiriva Respimat inhaler.

 Bronchodilator combinations
Bronchodilator combinations are generally inhalers or inhalation devices, which contain more than one bronchodilator, or a
bronchodilator and a steroid.
Bronchodilator combinations with more than one bronchodilator usually consist of a short acting and a long acting bronchodilator. The
bronchodilators may work by different mechanisms to dilate the air passages, and makes air flow easier. Bronchodilator combinations
with a steroid and bronchodilator act more like a preventative. Steroids block the body's inflammatory response and effectively improve
lung function and reduce asthma symptoms.

 Bronchodilator combinations available in KAUH:
1- Budesonide+ formoterol (Symbicort®Turbuhaler 160mcg/ 4.5mcg )

Dosing: Adult
Note: If COPD symptoms occur in the period between doses, an inhaled, SABA should be taken for immediate relief. For acute asthma
exacerbations, budesonide/formoterol is preferred as a reliever; however, SABAs may be used. In patients presenting to primary care or acute care
facility, SABAs are recommended for the acute management of exacerbations. For both Step 1 and Step 2 mild asthma, budesonide/formoterol
may be used on an as-needed basis for control of asthma symptoms. Alternatively, a SABA as needed and daily use of low-dose inhaled
glucocorticoid for Step 2 mild asthma may be used. Both options appear equally effective in reducing the frequency and severity of exacerbations
in Step 2 mild asthma, but symptom control is somewhat better with daily inhaled glucocorticoids. The maximum dose is based on the formoterol
component; to increase the dose of the inhaled glucocorticoid component, a separate inhaler with a higher budesonide dose per inhalation must be
prescribed.
Asthma (controller/maintenance): Starting dose is based on asthma severity.

Recommended doses: Adults (18 years and older): 1-2 inhalations twice daily. Some patients may require up to a maximum of 4 inhalations
twice daily.
Asthma (maintenance and reliever therapy):
Adults (18 years and older): The recommended maintenance dose is 2 inhalations per day, given either as one inhalation in the morning and
evening or as 2 inhalations in either the morning or evening. For some patients a maintenance dose of 2 inhalations twice daily may be
appropriate. Patients should take 1 additional inhalation as needed in response to symptoms. If symptoms persist after a few minutes, an

additional inhalation should be taken. Not more than 6 inhalations should be taken on any single occasion. A total daily dose of more than 8
inhalations is not normally needed; however, a total daily dose of up to 12 inhalations could be used for a limited period. Patients using more
than 8 inhalations daily should be strongly recommended to seek medical advice. They should be reassessed and their maintenance therapy
should be reconsidered.
Chronic obstructive pulmonary disease: 2 inhalations twice daily (maximum: 2 inhalations twice daily).

Dosing: Pediatric
Asthma; maintenance treatment:
Adolescents (12-17 years): 1-2 inhalations twice daily.
Children (6 years and older): A lower strength must be used for children 6-11 years.
Asthma (maintenance and reliever therapy):
Children and adolescents under 18 years: is not recommended for children and adolescents.

Storage/Stability
Store at room temperature of 15°C to 30°C.

Contraindications
Hypersensitivity to budesonide, formoterol, or any component of the formulation; primary treatment of status asthmaticus or other acute
episodes of asthma or COPD where intensive measures are required.

Warnings/Precautions
- May cause hypercortisolism or suppression of hypothalamic-pituitary-adrenal (HPA) axis, particularly in younger children or in patients receiving
high doses for prolonged periods. HPA axis suppression may lead to adrenal crisis. Withdrawal and discontinuation of a corticosteroid should be done
slowly and carefully

- Long-term use of inhaled corticosteroids have been associated with decreases in bone mineral density. Use with caution in patients with major
risk factors for decreased bone mineral count such as prolonged immobilization, family history of osteoporosis, postmenopausal status, tobacco
use, advanced age, poor nutrition, or chronic use of drugs that can reduce bone mass.
- Local oropharyngeal Candida infections have been reported; if this occurs, treat appropriately while either continuing or interrupting (if
necessary) budesonide/formoterol therapy.
- Use with caution in patients with cardiovascular disease (arrhythmia, coronary insufficiency, or hypertension); beta agonists may cause
elevation in blood pressure, heart rate and result in CNS stimulation/excitation .
- Do not use for acute episodes of COPD. Do not initiate in patients with significantly worsening or acutely deteriorating COPD.
- Beta-2 agonists may increase serum glucose and aggravate preexisting diabetes mellitus and ketoacidosis.
- Use with caution in patients with hypokalemia.
- Use with caution in patients with cataracts and/or glaucoma; increased intraocular pressure, open-angle glaucoma, and cataracts have
occurred with prolonged use of inhaled corticosteroids. Consider routine eye exams in chronic users.

Pregnancy Considerations
Pregnant women who require an inhaled corticosteroid, such as budesonide, for control of their asthma should be counseled as to the risks and benefits
of therapy, but treatment should not be withheld because of their pregnancy.
Because of the availability of extensive human pregnancy experience, either albuterol or salmeterol would be a better choice if a pregnant woman
required an inhaled β-adrenergic bronchodilator. However, if a nonpregnant woman had a good response to inhaled formoterol, it would be
reasonable to continue her on this drug during pregnancy.

Breast-Feeding Considerations
Continued use of inhaled budesonide during breastfeeding.Maternal inhalation of formoterol probably is compatible with nursing.

Adverse Reactions
Headache (7% to 11%; children: ≥3%),nasopharyngitis (7% to 11%), upper respiratory tract infection (4% to 11%; children:
≥3%),abdominal distress (1% to 7%), oral candidiasis (1% to 6%), vomiting (1% to 3%).

Monitoring Parameters
FEV1, peak flow meter and/or other pulmonary function tests; monitor growth in pediatric patients, symptom relief, monitor for increased use if
short-acting beta2-adrenergic agonists (may be a sign of asthma or COPD deterioration); HPA axis suppression; bone mineral density; blood
pressure, heart rate; CNS stimulation; serum glucose, serum potassium.
 Patient education :
1- To “load” inhaler: remove cover and hold the inhaler in upright position then turn red grip on inhaler as far as it will move in one
direction, and turn in opposite direction as far as it will go (inhaler is “loaded” with a dose, indicated by a “click”). Prior to first use, this
procedure should be done twice; it does not need to be repeated with subsequent uses even when not used regularly.
2- To deliver the dose: place mouthpiece between teeth and close lips over mouthpiece.
3- Inhale deeply and forcefully, hold breath held for as long as they comfortably can. Remove mouthpiece prior to exhalation. Do not
exhale through inhaler. Dose is lost if patient drops, shakes, or exhales into inhaler after a dose has been loaded.
4- After use of the inhaler, patient should rinse mouth/oropharynx with water and spit out rinse solution. Do not wash inhaler with water;
clean mouthpiece using a dry wipe every 7 days.
5- When the "0" on the red background has reached the middle of the window, the inhaler should be discarded.

2- Fluticasone+ salmeterol (Seretide ®Diskus 50mcg/ 100mcg, 50mcg/250mcg, 50mcg/500mcg)
Note: Do not use to transfer patients from systemic corticosteroid therapy. Patients receiving fluticasone/salmeterol should not use additional
salmeterol or other inhaled, long-acting beta-2 agonists (LABAs) (eg, formoterol, arformoterol) for any other reason. The maximum dose is
based on the salmeterol component; to increase the dose of the inhaled glucocorticoid component, a separate inhaler with a higher fluticasone
dose per inhalation must be prescribed.

Dosing: Adult
Asthma: The recommended starting dose is based on asthma severity and previous asthma therapy (including inhaled corticosteroid [ICS] dosage).
Titrate to the lowest effective dose (step down) once asthma is well controlled after 2 to 3 months .
Initial: 1 inhalation twice daily (maximum dose: 1 inhalation of fluticasone propionate 500 mcg/salmeterol 50 mcg twice daily).
Chronic obstructive pulmonary disease: 1 inhalation of fluticasone propionate 250 mcg/salmeterol 50 mcg twice daily (maximum dose: 1 inhalation
of fluticasone propionate 250 mcg/salmeterol 50 mcg twice daily) .Note: For more moderate to severe symptoms, may increase dose to 1 inhalation of
fluticasone propionate 500 mcg/salmeterol 50 mcg twice daily or switch to triple-combination therapy (eg, ICS/LABA/long-acting muscarinic
antagonists) rather than dose escalation of glucocorticoid component and increased risk of adverse effects .

Dosing: Pediatric
Asthma, maintenance treatment: Note: Initial dose is based on previous asthma therapy, current control, and risk of exacerbation. If adequate
response is not seen after 2 weeks of initial dose, increase dosage; once adequate control achieved, doses should be titrated to lowest
effective dose.
Do not administer more than 1 inhalation twice daily.
Children 4 to 11 years: Fluticasone propionate 100 mcg/salmeterol 50 mcg: Oral inhalation: 1 inhalation twice daily.
Children ≥12 years and Adolescents: Fluticasone propionate/salmeterol (100 mcg/ 50 mcg, 250 mcg/ 50 mcg, 500 mcg/ 50 mcg): 1
inhalation twice daily.

Storage/Stability
Store at 20°C to 25°C (68°F to 77°F). Store in a dry place out of direct heat or sunlight. Device should be discarded 1 month after removal from
foil pouch, or when dosing indicator reads “0” (whichever comes first); device is not reusable.

Contraindications
Hypersensitivity to fluticasone, salmeterol, or any component of the formulation; status asthmaticus; acute episodes of asthma or COPD; severe
hypersensitivity to milk proteins

Warnings/Precaution
Same as budesonide+ formoterol

Pregnancy Considerations
The new data suggest that if a nonpregnant woman has shown a good response to fluticasone, or if the agent is indicated in a pregnant woman,
the drug is compatible with pregnancy. Salmeterol : no human data—probably compatible .
Breast-Feeding Considerations
Because of the low systemic concentrations obtained with fluticasone inhalation, and the drug's poor oral bioavailability, it is doubtful if
clinically significant amounts would be ingested by a nursing infant. Salmeterol : no human data—probably compatible .

Adverse Reactions
Headache (5% to 21%),upper respiratory tract infection (16% to 27%), pneumonia (4% to 18%; higher incidence is associated with older
adults), pharyngitis (≤13%).

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; blood pressure, heart rate; CNS stimulation; glaucoma and cataracts; bone mineral
density (baseline and periodically thereafter); serum potassium (hypokalemic patients); glucose (diabetic patients); glaucoma/cataracts;

signs/symptoms of oral candidiasis; signs/symptoms of HPA axis suppression/adrenal insufficiency; growth (adolescents and children via
stadiometry).
 Patient education :
1- Open: when the inhaler is removed from the box, it will be "closed." To open it, hold the outer case in one hand and put the thumb of
your other hand on the thumb grip. Push your thumb away from you as far as it will go.
2- Slide: hold the inhaler with the mouthpiece facing you. Slide the lever away from you as far as it will go until you hear and/or feel a
click. The inhaler is now ready to use.
3- Inhale : hold the inhaler away from your mouth. Breathe out as far as is comfortable. Never breathe into your Diskus®. Put the
mouthpiece to your lips. Breathe in steadily and deeply – through the inhaler, not through your nose. Remove the inhaler from your
mouth. Hold your breath for about ten seconds, or for as long as is comfortable. Breathe out slowly.
4- Check the dose indicator: the dose indicator on top of the inhaler tells you how many doses are left. When the numbers 5 to 0
appear in red, only a few doses remain. Discard device when the dose counter reads “0”.
5- Close: to close the inhaler, put your thumb in the thumbgrip, and slide the thumbgrip back towards you, as far as it will go. When you
close the inhaler, it clicks shut. The lever automatically goes back to its starting position and is reset. It is now ready to be used again.
Do not play with the lever or move the lever more than once. Never wash the mouthpiece or any part of the inhaler – keep it dry.

3- ( Combivent® UDV Ipratropium 500mcg+ salbutamol 3mg nebulization)

Dosing: Adult
Asthma: Acute exacerbation:
Moderate to severe acute exacerbation (management in primary or acute care settings):
Inhalation: Nebulization solution: 1 vial (3 mL) every 20 minutes for 3 doses, then as needed.
Acute symptom relief:
Inhalation: Nebulization solution: 1 vial (3 mL) every 4 to 6 hours.
COPD: Nebulization solution: Initial: 1 vial (3 mL) (ipratropium bromide 0.5 mg/albuterol 2.5 mg) every 6 hours. (maximum: 6 vials [18
mL]/day).

Dosing: Pediatric
Asthma, acute exacerbation: Note: Only indicated for severe exacerbations during initial management in an acute care setting (eg, emergency
department). Ipratropium has not been shown to provide further benefit (eg, after first 24 hours) once the patient is hospitalized .
Infants and Children: Nebulization solution (ipratropium bromide 0.5 mg/albuterol 2.5 mg): Oral inhalation: 1.5 to 3 mL every 20 minutes
for 3 doses, then as needed for up to 3 hours.
Adolescents: Nebulization solution (ipratropium bromide 0.5 mg/albuterol 2.5 mg): Oral inhalation: 3 mL every 20 minutes for 3 doses,
then as needed for up to 3 hours.

Administration: Inhalation
Nebulization solution: Administer via jet nebulizer to an air compressor with an adequate air flow, equipped with a mouthpiece or face mask.

Storage/Stability:
Store below 25°C. Do not freeze. Keep vials in the outer carton in order to protect from light.Do not use if solution is discoloured.

Warnings/Precautions
- May cause dizziness and blurred vision; patients must be cautioned about performing tasks which require mental alertness (eg, operating machinery
or driving).
- Use salbutamol with caution in patients with cardiovascular disease (arrhythmia, coronary insufficiency, hypertension, HF).
- Beta-2 agonists may increase serum glucose and aggravate preexisting diabetes mellitus and ketoacidosis.
- Use with caution in patients with hypokalemia.
- Use with caution in patients with cataracts and/or glaucoma; increased intraocular pressure, open-angle glaucoma.Consider routine eye exams in
chronic users.
- Use ipratropium with caution in patients with prostatic hyperplasia or bladder neck obstruction; ipratropium may cause urinary retention.

Pregnancy Considerations
Salbutamol is compatible. Ipratropium: human data suggest low risk

Breast-Feeding Considerations
Probably Compatible

Adverse Reactions
Angina pectoris (<2%), cardiac arrhythmia (<2%), palpitations (<2%), headache (3%), dizziness (<2%), pruritus (<2%), hypokalemia
(<2%),constipation (<2%), diarrhea (<2%), xerostomia (<2%), nasopharyngitis (4%), bronchitis (3%), upper respiratory tract infection
(3%).

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; blood pressure, heart rate; CNS stimulation; serum glucose, serum potassium;
signs/symptoms of glaucoma; hypersensitivity reactions; urinary retention; shortness of breath.

4- Ipratropium + fenoterol (Atrovent ®Comp HFA MDI 20mcg/50mcg)

Dosing: Adult and children >6 years and Adolescents
Bronchospasm due to acute severe exacerbation of bronchial asthma or COPD:
Acute treatment: 2 inhalations at onset of symptoms; if symptoms not improved after 5 minutes, may administer 2 additional inhalations.
Patients should be advised to promptly consult health care provider or seek medical attention if no relief from acute treatment.
Intermittent and long-term (maintenance) treatment: 1 to 2 inhalations 3 times daily (use only as needed for asthma symptoms)
(maximum: 8 inhalations daily).

Warnings/Precautions
- Serious adverse events, including fatalities, have been associated with excessive use of inhaled sympathomimetics. Concomitant use with other
sympathomimetic amines is not recommended; closely monitor patients receiving concomitant therapy with other sympathomimetics.
- Adverse effects such as dizziness, tremor, blurred vision, and/or accommodation disorder may occur; caution patients about performing
dangerous tasks (eg, driving, operating heavy machinery).
- Fenoterol may cause hypokalemia; use caution, particularly in severe asthmatic patients receiving concomitant therapy (eg, steroids, xanthine
derivatives) capable of potentiating hypokalemia.
- Use with caution in patients with cardiovascular disease (eg, recent MI, arrhythmia, hypertension, HF, vascular disorders).
- Use with caution in patients with diabetes mellitus; beta2-agonists may increase serum glucose.
- Use with caution in patients with narrow-angle glaucoma.
- Use with caution in patients with prostatic hyperplasia or bladder neck obstruction.

Pregnancy Considerations
Use with caution.

Breast-Feeding Considerations
The manufacturer recommends caution be exercised when administered to nursing women.

Adverse Reactions
Atrial fibrillation, cardiac arrhythmia, hypertension, hypotension,dizziness, headache, hyperglycemia, hypokalemia,constipation, diarrhea,
nausea, vomiting, xerostomia ,urinary retention.

Monitoring Parameters
Spirometry (FEV, FVC); potassium
 Patient education :
1- Remove protective cap.(If the inhaler has not been used for more than three days the valve has to be actuated once).
2- Breathe out deeply. Hold the inhaler and close lips around the mouthpiece.The arrow and the base of the container should be pointing
upwards.
3- Breathe in as deeply as possible, pressing the base of the canister firmly at the same time, this releases one metered dose. Hold the
breath for a few seconds, then remove the mouthpiece from the mouth and breathe out. The same action should be repeated for a
second inhalation.
4- Replace the protective cap after use.
5- Clean the mouthpiece at least once a week.It is important to keep the mouthpiece of the inhaler clean to ensure that medicine does not
build up and block the spray.For cleaning, first take off the dust cap and remove the canister from the mouthpiece. Rinse warm water
through the mouthpiece until no medication build-up and/or dirt is visible.
After cleaning shake out the mouthpiece and let it air-dry without using any heating system. Once the mouthpiece is dry, replace the
canister and the dust cap. The container is not transparent. It is therefore not possible to see when it is empty.

 Methylxanthines
Methylxanthines are a purine-derived group of pharmacologic agents that have clinical use because of their bronchodilatory and stimulatory
effects. The methylxanthines, theophylline, and dyphylline are used in the treatment of airways obstruction caused by conditions such
as asthma, chronic bronchitis, or emphysema. Theophylline is the most well known and most commonly used methylxanthine. At low dosages, it
has an immunomodulatory, anti-inflammatory and bronchoprotective effect. Higher dosages are needed for its bronchodilator effect; however,
higher dosages are often associated with toxicity. The main role of theophylline and dyphylline is to help maintain good airway control in
chronic, persistent, airways disease.
Methylxanthines available in KAUH:
1- Aminophylline( 250mg/10 ml IV ampoule)
Note: All dosages expressed as aminophylline; use ideal body weight to calculate dose; adjust dose based on steady-state serum
concentrations.

Dosing: Adult
Reversible airflow obstruction: IV:
Loading dose:
Patients who have not received aminophylline or theophylline in the previous 24 hours: 5.7 mg/kg.
Patients who have received aminophylline or theophylline in the previous 24 hours: A loading dose should not be given
before obtaining a serum theophylline concentration. The loading dose should be calculated as follows:
Loading dose = (desired serum theophylline concentration - measured serum theophylline concentration) (Vd)
Maintenance dose: Note: Dosing presented is to achieve a target theophylline concentration of 10 mcg/mL. Lower initial doses may
be required in patients with reduced theophylline clearance. Dosage should be adjusted according to serum level measurements.

Adults ≤60 years: 0.51 mg/kg/hour; maximum dose: 1,139 mg/day unless serum levels indicate need for larger dose.
Adults >60 years: 0.38 mg/kg/hour; maximum dose: 507 mg/day unless serum levels indicate need for larger dose.
Cardiac decompensation, cor pulmonale, sepsis with multiorgan failure, and shock: 0.25 mg/kg/hour; maximum dose: 507
mg/day unless serum levels indicate need for larger dose.
Dosage adjustment based on serum theophylline concentrations: Note: Recheck serum theophylline concentration 24 hours after dosage
adjustment.
<9.9 mcg/mL: If dosage is tolerated, but symptoms are not controlled, increase infusion rate ~25%.
10 to 14.9 mcg/mL: Maintain infusion rate if dosage is tolerated and symptoms controlled. Recheck serum concentrations at 24-hour
intervals. If symptoms are not controlled and dosage is tolerated, consider adding additional medications to treatment regimen.
15 to 19.9 mcg/mL: Consider 10% dose reduction in infusion rate to improve safety margin even if dose is tolerated.
20 to 24.9 mcg/mL: Decrease infusion rate by 25% even if no adverse effects present.
25 to 30 mcg/mL: Stop infusion for 24 hours and decrease subsequent infusion rate at least 25%. If symptomatic, stop infusion and consider
whether overdose treatment is indicated.
>30 mcg/mL: Stop infusion and treat overdose; if resumed, decrease subsequent infusion rate at least 50%.
Reversal of dipyridamole- or regadenoson-induced adverse reactions (eg, angina, hypotension) during nuclear cardiac stress testing: IV:
50 to 250 mg administered over 30 to 60 seconds, repeat as necessary.

Dosing: Pediatric
Reversible airflow obstruction, acute symptoms: Note: Not recommended for the treatment of asthma exacerbations
IV: Infants, Children, and Adolescents:

Loading dose:
Patients not currently receiving aminophylline or theophylline: 5.7 mg/kg/dose
Patients currently receiving aminophylline or theophylline: A loading dose is not recommended without first obtaining a serum
theophylline concentration in patients who have received aminophylline or theophylline within the past 24 hours. The
loading dose should be calculated as follows:
Dose = (C desired – C measured) (Vd)
C desired = desired serum theophylline concentration
C measured = measured serum theophylline concentration
Maintenance dose: Continuous IV infusion: Note: Dosing presented is to achieve a target concentration of 10 mcg/mL. Lower initial
doses may be required in patients with reduced theophylline clearance. Dosage should be adjusted according to serum
concentration measurements during the first 12- to 24-hour period.
Infants 4 to 6 weeks: 1.9 mg/kg/dose every 12 hours
Infants 6 to 52 weeks: Dose (mg/kg/hour) = [(0.008 X age in weeks) + 0.21] divided by 0.79
Children 1 to <9 years: 1.01 mg/kg/hour
Children 9 to <12 years: 0.89 mg/kg/hour
Adolescents 12 to <16 years (otherwise healthy, nonsmokers): 0.63 mg/kg/hour; maximum dose: 1,139 mg/day unless serum
concentrations indicate need for larger dose
Adolescents 12 to <16 years (cigarette or marijuana smokers): 0.89 mg/kg/hour
Adolescents ≥16 years (otherwise healthy, nonsmokers): 0.51 mg/kg/hour; maximum dose: 1,139 mg/day unless serum
concentrations indicate need for larger dose
Cardiac decompensation, cor pulmonale, hepatic dysfunction, sepsis with multiorgan failure, shock: Infants, Children, and
Adolescents: Initial: 0.25 mg/kg/hour; maximum dose: 507 mg/day unless serum concentrations indicate need for larger
dose.

Dosage adjustment based on serum theophylline concentrations: Infants, Children, and Adolescents: Note: Recheck serum theophylline
concentrations in 12 hours (ages 1 month to <16 years) or 24 hours (ages ≥16 years) after IV dose; adjust dose based on the following
serum concentration results:
<9.9 mcg/mL: If tolerated, but symptoms remain, increase dose by ~25%. Recheck serum theophylline concentrations.
10 to 14.9 mcg/mL: Maintain dosage if tolerated and symptoms controlled. Recheck serum concentrations at 24-hour intervals. If symptoms
not controlled, consider additional medications for management.
15 to 19.9 mcg/mL: Consider 10% dose reduction to improve safety margin even if dose is tolerated.
20 to 24.9 mcg/mL: Decrease dose by ~25%. Recheck serum concentrations.
25 to 30 mcg/mL: Stop infusion for 12 hours (ages 1 month to <16 years) or 24 hours (ages ≥16 years) and decrease subsequent doses by at
least 25%. Recheck serum concentrations.
>30 mcg/mL: Stop dosing and treat overdose; if resumed, decrease subsequent doses by at least 50%. Recheck serum concentrations.
Dosing: Hepatic Impairment: Adult, pediatrics
IV: Initial: 0.25 mg/kg/hour; maximum dose: 507 mg/day unless serum concentrations indicate need for larger dose. Use with caution
and monitor serum theophylline concentrations frequently.

Administration: IV
For IV administration only. Loading doses should be administered IV over 30 minutes. In patients with cor pulmonale, cardiac decompensation,
hepatic impairment, patients >60 years of age, or patients taking medications that reduce theophylline clearance, the initial maintenance
infusion rate should not exceed 21 mg/hour.
For reversal of adenosine-, dipyridamole-, or regadenoson-induced adverse events during nuclear cardiac stress testing, administer IV undiluted
over 30 to 60 seconds, repeat as necessary.
Vesicant; ensure proper needle or catheter placement prior to and during IV infusion. Avoid extravasation.

Extravasation management: If extravasation occurs, stop infusion immediately and disconnect (leave needle/cannula in place); gently aspirate
extravasated solution (do NOT flush the line); initiate hyaluronidase antidote; remove needle/cannula; apply dry cold compresses; elevate
extremity.
Hyaluronidase: Intradermal or SubQ: Inject a total of 1 to 1.7 mL (15 units/mL) as five separate 0.2 to 0.3 mL injections (using a 25-gauge
needle) into area of extravasation at the leading edge in a clockwise manner .

Administration: Pediatric
IV: For IV administration only. Infusion time is based on indication:
Apnea of prematurity: Neonates: Infuse dose over 15 to 30 minutes .
Reversible airflow obstruction, acute symptoms: Infants, Children, and Adolescents: Infuse loading dose over 30 minutes.

Storage/Stability
Store at 20°C to 25°C in original carton. Protect from light. Do not use if discolored or if crystals are present.

Preparation for Administration: Pediatric
IV: May administer undiluted at 25 mg/mL or may further dilute with D5W or NS to a concentration of ≥1 mg/mL.

Warnings/Precautions
- Severe and potentially fatal theophylline toxicity may occur if reduced theophylline clearance occurs. If a patient develops signs and symptoms
of theophylline toxicity (eg, nausea or persistent, repetitive vomiting), a serum theophylline level should be measured immediately and
subsequent doses withheld.
- Use with caution in patients with cardiac arrhythmias (excluding bradyarrhythmias); use may exacerbate arrhythmias.

- Use with caution in patients with hepatic impairment (eg, cirrhosis, acute hepatitis, cholestasis); risk of severe and potentially fatal theophylline
toxicity is increased.
- Use with caution in patients with seizure disorders; use may exacerbate seizure disorder.
- Use with caution in patients with active peptic ulcer disease; use may exacerbate peptic ulcer.
-Rate of clearance is highly variable in pediatrics so select dose with caution and with frequent monitoring of concentrations (especially <1
year).
- Ethanol may decrease theophylline clearance. Monitor theophylline concentrations, particularly when alcohol consumption patterns change.
- Theophylline clearance is increased and half-life decreased by low carbohydrate/high protein diets, parenteral nutrition, and daily consumption
of charcoal-broiled beef; a high carbohydrate/low protein diet can decrease the clearance and prolong the half-life of theophylline. Avoid
extremes of dietary protein and carbohydrate intake.

Pregnancy Considerations
No published reports linking the use of theophylline with congenital defects have been located. It is considered compatible.

Breast-Feeding Considerations
Maternal use of aminophylline is considered compatible with breastfeeding .

Adverse Reactions
Headache, insomnia, irritability, restlessness, seizure,allergic skin reaction,diarrhea, nausea, vomiting.

Monitoring Parameters
Heart rate; CNS effects (insomnia, irritability); respiratory rate (COPD patients often have resting controlled respiratory rates in low 20s);
arterial or capillary blood gases (if applicable)
Theophylline levels: Serum theophylline levels should be monitored after initiation of therapy and prior to making dose increases; in the
presence of signs or symptoms of toxicity; or when a new illness, worsening of a present illness, or change in patient’s treatment regimen
that may alter theophylline clearance (eg, fever >102°F or sustained for 24 hours or more, hepatitis, or drugs that are added or
discontinued); changes in fluid balance; electrolyte concentrations, acid-base balance during prolonged therapy.

IV Loading dose: Measure serum concentrations 30 minutes after the end of an IV loading dose in patients who have not received
theophylline in the previous 24 hours to determine the need for an additional loading (serum concentration <10 mcg/mL) or to delay
starting the constant IV infusion (serum concentration >20 mcg/mL).
IV Infusion: Measure serum concentrations one half-life (eg, ~4 hours in children 1 to 9 years of age or 8 hours in nonsmoking, otherwise
healthy adults) after starting a continuous infusion, then every 12 to 24 hours for duration of infusion; measure more frequently in
acutely ill patients.
Monitor infusion site.
Reference Range
Therapeutic levels:
Children: 5 to 15 mcg/mL
Adults: 10 to 20 mcg/mL
Toxic concentration: >20 mcg/mL

2- Theophylline ( 300 mg SR Capsules)
Dosing: Adult
Note: Individualize dose based on steady-state serum concentrations; use ideal body weight to calculate dose.
Reversible airflow obstruction, chronic conditions: Oral: Note: Increase dose only if tolerated and if needed. Do not exceed maximum dose
of 400 mg/day.
24-hour formulation (capsules and tablets): Initial: 300 mg once daily; if tolerated after 3 days increase to 600 mg once daily; if doses
>600 mg are needed, titrate according to serum level measurement.

Administration: Oral
Administer each morning at approximately the same time; avoid administration at night (after the evening meal). Patients who require a high dose (ie,
≥900 mg or 13 mg/kg, whichever is less), should take medication less than 1 hour before a high-fat meal (significant increase in peak serum level and
absorption may occur). Patients should consistently take theophylline with food or in fasting state.

Storage/Stability
Capsule: Store below 25°C

Warnings/Precautions
Same as aminophylline.

Pregnancy / lactation Considerations
It is considered compatible.

Adverse Reactions
Same as aminophylline.

Monitoring Parameters
Heart rate, CNS effects (insomnia, irritability); respiratory rate; arterial or capillary blood gases (if applicable); fluid balance, electrolyte
concentrations.
Serum theophylline levels should be monitored after initiation of therapy, prior to making dose increases; in the presence of signs or symptoms
of toxicity; or when a new illness, worsening of a present illness, or change in patient's treatment regimen occur that may alter theophylline
clearance (eg, fever >102°F or sustained for 24 hours or more, hepatitis, or drugs that are added or discontinued).

Reference Range
Therapeutic levels:
Children: 5 to 15 mcg/mL
Adults: 10 to 20 mcg/mL
Toxic concentration: >20 mcg/mL

Decongestants
Decongestants are medicines that relieve congestion by reducing swelling, inflammation and mucus formation within the nasal passages or the
eye. They have no other effect on symptoms such as a runny nose or sneezing. Decongestants may be taken orally to help relieve congestion
that is affecting the nose, sinuses, and eyes or sprayed directly in the nose or instilled in the eye for a more local effect.
Decongestants differ by their duration of action, their formulation availability and their propensity for side effects. Federal regulations require
that pseudoephedrine is sold behind the pharmacy or service counter because it can be used illegally to manufacture methamphetamine.
Nasal decongestants are usually either short-acting (3 to 4 hours), such as levmetamfetamine or phenylephrine, or long-acting (8 to 12 hours)
such as xylometazoline and oxymetazoline.

Topical decongestants (such as xylometazoline or oxymetazoline) have a more rapid onset of action and stronger effect than oral decongestants.
Oral decongestants do not cause rebound congestion , but they are not as effective as topical formulations.

Decongestants available in KAUH:
- Xylometazoline (nasal drops 0.05%, 0.1%)

Dosing: Adult
Nasal congestion: Intranasal:
Drops (0.1%): Apply 2 to 3 drops in each nostril every 8 to 10 hours.

Dosing: Pediatric
Nasal congestion: Intranasal: Drops (0.05%):
For infants and children up to 6 years: 1-2 drops in each nostril, 1-3 times a day. There should be an interval of 8 to 10 hours between 2
administrations. Not more than 3 administrations per nostril per day.
Children aged 6 to 12 years: 2-4 drops in each nostril, 2-3 times a day. There should be an interval of 8 to 10 hours between 2 administrations.
Not more than 3 administrations per nostril per day.

Administration: Intranasal
Blow nose to clear nostrils before use. Tilt head slightly backward (for drops) and then apply drops into each nostril. After application drops
inhale deeply. Wipe tip of container clean after each use.

Storage/Stability
Store at room temperature.

Contraindications
Hypersensitivity to xylometazoline or any component of the formulation; patients with transphenoidal hypophysectomy or surgery exposing the
dura mater; narrow angle glaucoma; rhinitis sicca or atrophic rhinitis

Warnings/Precautions
- Rebound nasal congestion: Frequent or prolonged use may cause nasal congestion to recur or worsen. Patients are advised not to take
decongestants for more than seven consecutive days.
- Use with caution in patients with hypertension or heart disease.
- Use with caution in patients with diabetes mellitus.
- Use with caution in patients with prostatic hyperplasia and/or GU obstruction.
- If symptoms persist longer than 3 days consult health care provider. Container should not be used by more than 1 individual.

Pregnancy Considerations
Use during pregnancy is not recommended.

Breast-Feeding Considerations
The manufacturer recommends that caution be exercised when administering xylometazoline to nursing women.

Adverse Reactions
Headache, application site burning, dry nose, nasal discomfort.

Expectorants
Expectorants are ingredients that increase airway secretions by increasing the water content of the secretions which decreases their stickiness,
making them easier to cough up. Expectorants aim to make coughing up mucus easier, they do not actually stop coughing. This is important
because a productive cough should not be suppressed. Expectorants also help to relieve chest congestion that occurs because of a cold, the flu,
or allergies.
Guaifenesin is mostly used for the treatment of chesty, wet, productive or phlegmy coughs, which typically occur with a cold.
Research has shown that expectorants are not as effective as mucolytics when used to treat certain respiratory conditions such as COPD.
Expectorants will not treat an infection.
No preparations available in KAUH consist of expectorants alone .They are available as combination with other agents, we will talk
later about them.

Leukotriene modifiers (antileukotrienes, leukotriene receptor antagonists, leukotriene synthesis inhibitors)
Leukotriene modifiers may be used for the treatment of certain conditions that are associated with an allergic response.
Leukotriene modifiers include two types of agents:


Leukotriene-receptor antagonists, such as montelukast and zafirlukast, prevent leukotrienes from binding to their receptors



Leukotriene synthesis inhibitors, such as zileuton, block the enzyme, 5-lipoxygenase, which is necessary for the formation of leukotrienes.
Montelukast, zafirlukast, and zileuton may be considered for the treatment of asthma. Only montelukast is approved to treat allergic
rhinitis, allergic conjunctivitis, and allergies as well.
No Leukotriene modifiers preparations available in KAUH .

Lung surfactants
Lung surfactant makes it easier for oxygen to penetrate the lung surface lining and move into the blood. Without the lung surfactant it would be
extremely hard to breathe, and transfer of oxygen through the surface that lines the lungs would be very difficult.Natural surfactant is produced
by the fetus before they are born and their lungs are prepared to breathe properly by about 37 week gestation. In unexpected circumstances
where labor starts early or a pre-term emergency caesarean is performed, lung surfactant is given intratracheally to the premature infant to
prevent respiratory distress syndrome.

Lung surfactants available in KAUH:
1- Beractant (BOVIN LUNG EXTRACT) 25mg/ml vial)
Dosing: Pediatric
Respiratory distress treatment: Premature neonates: Limited data available in premature neonates <600 g or >1,750 g:
Endotracheal: 4 mL/kg (100 mg phospholipids/kg) as soon as possible after birth, preferably within 15 minutes; as many as 4 doses may be
administered during the first 48 hours of life, no more frequently than 6 hours apart; usually requires no more frequent dosing than
every 12 hours unless surfactant is being inactivated by an infectious process, meconium, or blood. The need for additional doses is
determined by evidence of continuing respiratory distress; if the neonate is still intubated and requiring at least 30% inspired oxygen to
maintain a PaO2 ≤80 torr.
Administration: Pediatric
Specific administration method may vary with ventilation technique.
Endotracheal/Intratracheal: Allow beractant to stand at room temperature for 20 minutes or warm in the hand for at least 8 minutes prior to
administration; artificial warming methods should NOT be used. Inspect solution to verify complete mixing of the suspension; do not
shake; if settling occurs during storage, gently swirl. Suction infant prior to administration.
Endotracheal: Administration to through endotracheal tube using a 5-French end-hole catheter: The infant should be stable before
proceeding with administration. Insert a 5-French end-hole catheter into the infant's endotracheal tube. Administer the dose in four 1
mL/kg aliquots. Each quarter-dose is instilled over 2 to 3 seconds followed by at least 30 seconds of manual ventilation or until stable;

each quarter-dose is administered with the infant in a different position; slightly downward inclination with head turned to the right,
then repeat with head turned to the left; then slightly upward inclination with head turned to the right, then repeat with head turned to
the left. Following administration of one full dose, withhold suctioning for 1 hour unless signs of significant airway obstruction.
Intratracheal: Administration method for spontaneously breathing newborns who do not require endotracheal intubation: Minimally
invasive surfactant therapy (MIST): Administration via a thin catheter (2.5- to 5-French) has been suggested as a less invasive method.
The catheter is placed between the vocal cords under direct laryngoscopy and the surfactant dose is administered over 1 to 3 minutes.
In some studies, premedication with atropine was used .
Storage/Stability
Store intact vials at 2°C to 8°C; protect from light and store vials in original carton until ready for use. Unopened, unused vials that have been
warmed to room temperature may be returned to the refrigerator within 24 hours of warming and stored for future use. Do not remove vial from
the refrigerator for >24 hours; do not warm and return to refrigerator more than once.
Warnings/Precautions
- Marked impairment of ventilation during or shortly after dosing may indicate mucous plugging of the endotracheal tube; suctioning all
neonates prior to administration may decrease chance of endotracheal tube obstruction. Replace endotracheal tube immediately if
obstruction is not removed with suctioning.
- Transient episodes of bradycardia and decreased oxygen saturation may occur. Discontinue dosing procedure and initiate measures to alleviate
the condition; may reinstitute after the patient is stable. Rales and moist breath sounds may occur; endotracheal suctioning or other remedial
action is necessary if clear-cut signs of airway obstruction are present.
- Produces rapid improvements in lung oxygenation and compliance that may require frequent adjustments to oxygen delivery and ventilator
settings; hyperoxia may occur within minutes of administration.
Adverse Reactions
Bradycardia (transient), oxygen desaturation.
Monitoring Parameters
Continuous ECG and arterial or transcutaneous measurement of systemic oxygen and carbon dioxide during administration; arterial blood gases.

2- Calfactant (35mg/ml vial)

Dosing: Pediatric
Respiratory distress syndrome (RDS):Premature newborns (<29 weeks gestation): Endotracheal: 3 mL/kg every 12 hours up to a total of 3
doses. In studies, repeat doses have been administered as frequently as every 6 hours for a total of up to 4 doses if the neonate was still
intubated and required at least 30% inspired oxygen. However, guidelines suggest that dosing intervals more frequent than every 12 hours
should not be necessary, unless surfactant is being inactivated by an infectious process, meconium, or blood .

Administration: Pediatric
Endotracheal tube administration: Gently swirl to redisperse suspension; do not shake; administer dosage divided into two aliquots of 1.5 mL/kg
each into the endotracheal tube; after each instillation, reposition the infant with either the right or left side dependent; administration is made
while ventilation is continued over 20 to 30 breaths for each aliquot, with small bursts timed only during the inspiratory cycles; a pause followed
by evaluation of the respiratory status and repositioning should separate the two aliquots; calfactant dosage has also been divided into four equal
aliquots and administered with repositioning in four different positions .

Storage/Stability
Do not shake. Visible flecks of the suspension and foaming under the surface are normal. Calfactant should be stored upright (3 mL vial) and
under refrigeration at 2°C to 8°C ; protect from light; document date and time removed from refrigeration. Warming before administration is not
necessary. Unopened and unused vials of calfactant that have been warmed to room temperature can be returned to refrigeration storage within
24 hours for future use. Repeated warming to room temperature should be avoided. Each single-use vial should be entered only once and the vial
with any unused material should be discarded after the initial entry.

Warnings/Precautions : same as beractant.
Adverse Reactions
Bradycardia , endotracheal tube reflux , cyanosis , airway obstruction .

Monitoring Parameters
Continuous heart rate and transcutaneous O2 saturation should be monitored during administration; frequent ABG sampling is necessary to
prevent postdosing hyperoxia and hypocarbia

Mucolytics
Mucolytics are medicines that thin mucus, making it less thick and sticky and easier to cough up. They are used to treat respiratory conditions
characterized by productive cough.
Mucolytics available in KAUH is acetylcysteine (200 mg/ml ampoule IV) , they prepare nebulization from IV dosage form .
Each ampoule has 10 ml volume with 200 mg/ml concentration.
To prepare 10 % nebulized solution:Add 20 ml NS to 10 ml ampoule(200mg/ml) .
To prepare 20 % nebulized solution: Add 10 ml NS to 10 ml ampoule(200mg/ml) .

Dosing: Adult
Adjuvant therapy in respiratory conditions:

Note: Patients should receive an aerosolized bronchodilator 10 to 15 minutes prior to dose.
Inhalation, nebulization (face mask, mouth piece, tracheostomy):Acetylcysteine 10% and 20% solution (dilute 20% solution with sodium
chloride or sterile water for inhalation); 10% solution may be used undiluted: 3 to 5 mL of 20% solution or 6 to 10 mL of 10% solution
until nebulized given 3 to 4 times/day; dosing range: 1 to 10 mL of 20% solution or 2 to 20 mL of 10% solution every 2 to 6 hours.

Dosing: Pediatric
Respiratory conditions, adjuvant therapy: Note: Patients should receive an aerosolized bronchodilator 10 to 15 minutes prior to
acetylcysteine:
Nebulized inhalation:Face mask, mouth piece, tracheostomy:
Infants: 1 to 2 mL of 20% solution (may be further diluted with sodium chloride or sterile water for inhalation) or 2 to 4 mL of
10% solution (undiluted); administer 3 to 4 times daily.
Children: 3 to 5 mL of 20% solution or 6 to 10 mL of 10% solution (undiluted); administer 3 to 4 times daily.
Adolescents: 3 to 5 mL of 20% solution or 6 to 10 mL of 10% solution (undiluted); administer 3 to 4 times daily; usual dosing
range: 20% solution: 1 to 10 mL or 10% solution: 2 to 20 mL every 2 to 6 hours.

Administration: Pediatric
Inhalation solution: May be administered by nebulization either undiluted (both 10% and 20%) or diluted in NS. Acetylcysteine solution for inhalation
is incompatible with tetracyclines, erythromycin, amphotericin B, iodized oil, chymotrypsin, trypsin, and hydrogen peroxide. Administer separately.
Intermittent aerosol treatments are commonly given when patient arises, before meals, and just before retiring at bedtime.

Storage/Stability
Solution for injection : Store intact vials at 20°C to 25°C. Following reconstitution, start using solution is stable for 24 hours at room
temperature. A color change may occur in opened vials (light pink or purple) and does not affect the safety or efficacy. Discard unused
portion.

Preparation for Administration: Adult, Pediatric
Solution for inhalation: The 20% solution may be diluted with sodium chloride or sterile water; the 10% solution may be used undiluted.

Warnings/Precautions
- Since increased bronchial secretions may develop after inhalation, percussion, postural drainage, and suctioning should follow. If bronchospasm
occurs, administer a bronchodilator; discontinue acetylcysteine if bronchospasm progresses.

Pregnancy Considerations
There is no reported human pregnancy experience after use of acetylcysteine as a mucolytic agent.

Breast-Feeding Considerations
Acetylcysteine should be nearly completely cleared 30 hours after administration; breast-feeding women may consider pumping and discarding breast
milk for 30 hours after administration.

Adverse Reactions
Anaphylactoid reaction (1% to 18%), flushing (1% to 3%), tachycardia, edema, urticaria , rash , pruritus ,vomiting ,nausea .

Respiratory inhalant products
o Inhaled anti-infectives
Inhaled anti-infectives are agents that act locally, in the lungs to treat infection. Inhaled antibiotics are used to treat bacterial
infection such as tobramycin, colistimethate and antiviral medicines treat viral infections such as zanamivir, ribavirin. These antiinfectives are inhaled either as dry powder or as a solution via a nebulizer.

Colistimethate is available in KAUH as 1000000 IU vial for IV administration and inhalation .

Dosing: Adult
Bronchiectasis, pulmonary colonization/infection with susceptible organisms in cystic fibrosis and noncystic fibrosis patients: Inhalation:
900,000 IU to 4,500,000 IU colistimethate sodium via nebulizer 1 to 2 times daily (maximum dose: 4,500,000 IU colistimethate sodium 2 times daily.
Use in addition to systemic antibiotics.

Pneumonia, hospital-acquired or ventilator-associated due to susceptible multidrug-resistant gram-negative bacilli (eg, Pseudomonas
aeruginosa, Acinetobacter spp): Note: When used for empiric treatment, use in combination with other agent(s) when appropriate
Nebulization (via ventilator circuit): 4,500,000 IU colistimethate sodium every 8 hours delivered over 60 minutes for 14 days or until
successful wean from mechanical ventilation (treatment duration range: 7 to 19 days). May consider using as an adjunct in patients
receiving IV colistin; may improve clinical outcomes.

Dosing: Pediatric
Pulmonary infection: Infants, Children, and Adolescents: Inhalation: Usual dose: 2,250,000 IU to 4,500,000 IU colistimethate sodium in 3 mL
of NS (4 mL total volume) via nebulizer twice; reported range: 900,000 IU to 4,500,000 IU /dose .

Preparation for Administration: Adult
Inhalation (via nebulizer): Reconstitute vial containing 4,500,000 IU of colistimethate sodium with NS; further dilute dose with NS to a final
concentration between 90,000 IU to 900,000 IU colistimethate sodium /ml. The nebulizer reservoir volume may also determine the final
concentration.
Mechanically ventilated patients: Dilute 4,500,000 IU colistimethate sodium with SWFI; further dilute dose with 10 mL SWFI to a final
concentration of 450,000 IU colistimethate sodium /mL.

Preparation for Administration: Pediatric
Reconstitute vial containing 4,500,000 IU of colistimethate sodium with 2 mL SWFI, resulting in a concentration of 2,250,000 IU of colistimethate
sodium /mL; further dilute dose to a total volume of 4 mL in NS.

Administration: Inhalation
Administer solution via nebulizer (vibrating plate nebulizer may be preferred) promptly following preparation. Consider use of a bronchodilator
(eg, albuterol) within 15 minutes prior to administration. If patient is on a ventilator, place medicine in a T-piece at the midinspiratory circuit of
the ventilator.

Storage/Stability
Store intact vials (prior to reconstitution) at 20°C to 25°C .Solutions for inhalation must be mixed immediately prior to administration and used within
24 hours to reduce the incidence of pulmonary toxicity.

Warnings/Precautions
- Use of inhaled colistimethate may result in bronchoconstriction. Use with caution in patients with hyperactive airways .

- Transient, reversible neurological disturbances (eg, dizziness, numbness, paresthesia, generalized pruritus, slurred speech, tingling, vertigo)
may occur. Patients must be cautioned about performing tasks which require mental alertness (eg, operating machinery or driving). Dose
reduction may reduce neurologic symptoms; monitor closely.
- Dose-dependent nephrotoxicity has been reported, generally reversible upon discontinuation of treatment. Withhold treatment if signs of renal
impairment occur during treatment.

Pregnancy Considerations
Limited human data—animal data suggest moderate risk

Breast-feeding Considerations
Limited human data—probably compatible

Adverse Reactions

Nephrotoxicity,acute renal failure ,neurotoxicity , dizziness, oral paresthesia, paresthesia, peripheral paresthesia, seizures, slurred speech,
vertigo, pruritus, skin rash, urticaria, Clostridioides difficile-associated diarrhea.

Monitoring Parameters
Serum creatinine, BUN; urine output; signs of neurotoxicity; signs of bronchospasm .

o Inhaled corticosteroids
Inhaled corticosteroids are medicines containing corticosteroids such as beclomethasone, budesonide, ciclesonide, flunisolide, fluticasone, or
mometasone in a preparation designed to be inhaled through the mouth. Inhaled corticosteroids act directly in the lungs to inhibit the
inflammatory process that causes asthma. Inhaled corticosteroids help to prevent asthma attacks and improve lung function. They may also be
used in the treatment of (COPD).Because inhaled corticosteroids deliver the medicine directly into the lungs, much smaller doses of
corticosteroid are needed to effectively control asthma symptoms compared to what would be needed if the same medication was taken orally.
This also reduces the likelihood of side effects.

Inhaled corticosteroids available in KAUH :
1- Beclomethasone (Clenil® 250mcg MDI inhaler)

Dosing: Adult
Note: Titrate to the lowest effective dose once asthma is controlled.
Low-dose therapy: 80 to 200 mcg/day
Medium-dose therapy: >200 to 400 mcg/day
High-dose therapy: >400 mcg/day

Asthma: Initial: 200 mcg twice daily. Titrate as needed depending on severity of asthma. Usual range: 400 to 1,000 mcg/day administered in 2
to 4 divided doses. May temporarily increase to 2,000 mcg/day if needed.
Chronic obstructive pulmonary disease (stable) :50 to 400 mcg daily as a component of dual or triple combination .

Dosing: Pediatric
Asthma: Maintenance therapy:
Children and Adolescents <16 years: Initial: 100 mcg twice daily; maximum: 400 mcg/day administered in 2 to 4 divided doses. Note: Inhalers
containing ≥200 mcg/inhalation are not suitable for use in children.
Adolescents ≥16 years: Initial: 200 mcg twice daily. Titrate as needed depending on severity of asthma. Usual range: 400 to 1,000 mcg/day
administered in 2 to 4 divided doses. May temporarily increase to 2,000 mcg/day if needed.

Storage/Stability
Store at 25°C , excursions are permitted between 15°C and 30°C. Do not use or store near heat or open flame; do not puncture canisters.
Exposure to temperatures above 49ºC may cause canister to burst. Never throw container into fire or incinerator.

Warnings/Precautions
- May cause hypercortisolism or suppression of hypothalamic-pituitary-adrenal (HPA) axis, particularly in younger children or in patients receiving
high doses for prolonged periods. HPA axis suppression may lead to adrenal crisis. Withdrawal and discontinuation of a corticosteroid should be done
slowly and carefully.
- Local oropharyngeal Candida albicans infections have been reported; if this occurs, treat appropriately while continuing therapy. Patients should be
instructed to rinse mouth with water without swallowing after each use.
- Long-term use of inhaled corticosteroids have been associated with decreases in bone mineral density.
- Use with caution in patients with cataracts and/or glaucoma; blurred vision, increased intraocular pressure, glaucoma, and cataracts have occurred
with prolonged use. Consider routine eye exams in chronic users.

Pregnancy Considerations
Beclomethasone is one of the preferred ICS that recommended for the treatment of asthma during pregnancy.

Breast-Feeding Considerations
Beclomethasone oral inhalation is considered compatible with breastfeeding.

Adverse Reactions
Headache (1% to 25%),pharyngitis (3% to 27%), voice disorder (4%), oral candidiasis (1% to 8%), vomiting (children: 3%), diarrhea (children:
1% to 3%), nausea (1% to 3%).

Monitoring Parameters
FEV1, peak flow, and/or other pulmonary function tests; bone mineral density; growth (adolescents and children via stadiometry);
signs/symptoms of HPA axis suppression/adrenal insufficiency; signs/symptoms of oral candidiasis; asthma symptoms; glaucoma/cataracts.

 Patient education :
Step 1.Make sure the metal canister fits firmly in the plastic actuator. The counter should show through the window in the actuator.
To take the cap off the mouthpiece, squeeze the sides of the cap and pull out. Look inside the mouthpiece for foreign objects and take out
any you see.
Step 2.Hold the inhaler with the mouthpiece down and shake it well. Prime canister by spraying once into the air prior to initial use or if not
in use for >3 days.
Step 3. Exhale fully prior to bringing inhaler to mouth.
Step 4.Put the mouthpiece in your mouth and close your lips around it. Push the top of the metal canister firmly all the way down while
you breathe in deeply and slowly through your mouth.
Step 5.After the spray comes out, take your finger off the metal canister. After you have breathed in all the way, take the inhaler out of
your mouth and close your mouth.
Step 6.Hold your breath for about 5-10 seconds, or for as long as is comfortable. Breathe out slowly as long as you can. If a second
dose is required, wait 30 seconds in between doses. A spacer should be used in all patients <16 years or in patients ≥16 years who require total
daily doses of 1,000 mcg or more.
Step 7: Put the cap back on the mouthpiece after you finish using the inhaler. Make sure it snaps firmly into place. Rinse
mouth/oropharynx with water and spit out rinse solution.

2- Budesonide (Pulmicort 500mcg /ml suspension for nebulization )
Note: Titrate to lowest effective dose once asthma is stable.
Low-dose therapy: 180 to 400 mcg/day.
Medium-dose therapy: >400 to 800 mcg/day.
High-dose therapy: >800 mcg/day.
Asthma: Initial: 1 to 2 mg twice daily; dose may be increased if needed.
Chronic obstructive pulmonary disease (acute exacerbation) : 2 mg every 6 hours .
Chronic obstructive pulmonary disease (stable) : 0.2, 0.25, or 0.5 mg/mL/day (nebulization suspension) as a component of dual or triple
combination therapy .

Dosing: Pediatric
Children ≤4 years: "Low" dose: 0.25 to 0.5 mg/day."Medium" dose: >0.5 to 1 mg/day."High" dose: >1 mg/day.
Children 5 to 11 years:"Low" dose: 0.5 mg/day."Medium" dose: 1 mg/day."High" dose: 2 mg/day.
Children ≤5 years:"Low" dose: 500 mcg/day.Children 6 to 11 years:"Low" dose: 250 to 500 mcg/day."Medium" dose: >500 to 1,000 mcg/day.
"High" dose: >1,000 mcg/day.
Asthma, maintenance therapy:

Infants ≥3 months and Children: Initial: 0.25 to 0.5 mg twice daily; may increase to 1 mg twice daily.
Adolescents: Initial: 1 to 2 mg twice daily; further dose increases may be necessary.

Administration: Inhalation
Shake well before using; do not swallow suspension. Use with jet nebulizer connected to an air compressor; administer with mouthpiece or facemask.
Do not use ultrasonic nebulizer. Compatibility with other medications (eg, albuterol, ipratropium) in nebulizer has been reported; also refer
to institution-specific policies. Rinse mouth with water (without swallowing) following each treatment; wash face if using face mask.

Storage/Stability
Store upright at 20°C to 25°C . Keep in aluminum package to protect from light until ready for use. Do not refrigerate or freeze. Once aluminum
package is opened, unused suspension should be used within 2 weeks. Continue to protect unopened ampules from light in foil envelope.

Warnings/Precautions
Same as beclomethasone .

Pregnancy Considerations
ICS are recommended for the treatment of asthma during pregnancy .Budesonide is one of the preferred agents.

Breast-Feeding Considerations
Budesonide inhalation is considered compatible with breastfeeding.

Adverse Reactions
Otitis media (suspension: 12%), Respiratory infection (suspension: 38), rhinitis (5% to 12%),dyspepsia (≥5%), nausea (2% to ≥5%), gastroenteritis
(suspension: 5%), diarrhea (suspension: 4%), candidiasis (suspension: 4% to 5%)

Monitoring Parameters
Same as beclomethasone.

3- Fluticasone (flixotide® evohaler 125 mcg / puff)

Dosing: Adult
Note: Dosing based on previous asthma therapy and asthma severity. May increase dose after 2 weeks of therapy in patients who are not
adequately controlled.
Low-dose therapy: 88 to 250 mcg/day.
Medium-dose therapy: >250 to 500 mcg/day.
High-dose therapy: >500 mcg/day.
Asthma: 88 mcg twice daily; maximum: 880 mcg twice daily.
Chronic obstructive pulmonary disease (stable) : 50 to 500 mcg/day as a component of dual or triple combination .

Dosing: Pediatric
Note: Initial dose is based on previous asthma therapy, current control, and risk of exacerbation. If adequate response is not seen after 2 weeks
of initial dosage, increase dosage; once adequate control achieved, doses should be titrated to the lowest effective dose.
"Low" dose: Infants and Children ≤4 years: 176 mcg/day. Children 5 to 11 years: 88 to 176 mcg/day. Children ≥12 years and Adolescents: 88 to
264 mcg/day.
"Medium" dose: Infants and Children ≤11 years: >176 to 352 mcg/day. Children ≥12 years and Adolescents: >264 to 440 mcg/day.
"High" dose: Infants and Children ≤11 years: >352 mcg/day. Children ≥12 years and Adolescents: >440 mcg/day.
Asthma, maintenance therapy:
Children 4 to 11 years: 88 mcg twice daily.
Children ≥12 years and Adolescents: Initial: 88 mcg twice daily; may start doses above 88 mcg twice daily in poorly-controlled patients or in
those who previously required higher doses of inhaled corticosteroids; maximum dose: 880 mcg twice daily.

Storage/Stability
Store between 20°C and 25°C. Discard device when the dose counter reads "000." Store with mouthpiece down. Do not expose to temperatures greater
than 48.8°C . Do not puncture or incinerate.

Warnings/Precautions
Same as beclomethasone .

Pregnancy Considerations
Fluticasone oral inhalation is considered compatible for use during pregnancy.

Breast-Feeding Considerations
Fluticasone oral inhalation is considered compatible with breastfeeding.

Adverse Reactions
Fatigue (≤16%), malaise (≤16%), headache (5% to 14%),oral candidiasis (2% to 31%),arthralgia (17%), musculoskeletal pain (3% to 12%),
sinusitis (≤33%), upper respiratory tract infection (6% to 31%), throat irritation (≤22%), nasal congestion (16%), rhinitis (3% to 13%), voice
disorder (≤9%), dizziness (<3%),skin rash (8%), pruritus (6%),nausea and vomiting (8% to 9%).

Monitoring Parameters
Same as beclomethasone.

 Patient education :
Step 1.Make sure the metal canister fits firmly in the plastic actuator. The counter should show through the window in the actuator.
To take the cap off the mouthpiece, squeeze the sides of the cap and pull out. Look inside the mouthpiece for foreign objects and take out
any you see.
Step 2.Hold the inhaler with the mouthpiece down and shake it well. Prime canister by spraying once into the air prior to initial use or if not
in use for >7 days. To prime the first time, release 4 sprays into air.
Step 3. Exhale fully prior to bringing inhaler to mouth.

Step 4.Put the mouthpiece in your mouth and close your lips around it. Push the top of the metal canister firmly all the way down while
you breathe in deeply and slowly through your mouth.
Step 5.After the spray comes out, take your finger off the metal canister. After you have breathed in all the way, take the inhaler out of
your mouth and close your mouth.
Step 6.Hold your breath for about 5-10 seconds, or for as long as is comfortable. Breathe out slowly as long as you can. If a second
dose is required, wait 30 seconds in between doses.
Step 7: Put the cap back on the mouthpiece after you finish using the inhaler. Make sure it snaps firmly into place. Rinse
mouth/oropharynx with water and spit out rinse solution.
Clean the inhaler at least once weekly; use a cotton swab dampened with water to clean circular opening of the metal canister and wipe the
inside of the mouthpiece with a tissue dampened with water. The use of a spacer may be recommended in certain patient populations (eg,
young children, elderly).

4- Fluticasone propionate (50 mcg / puff nasal spray)

Dosing: Adult
Allergic rhinitis:100 mcg( 2 puffs) into each nostril once daily, increased to bid as necessary.
Nasal polyps: 200 mcg into each nostril 1-2 times daily for at least 4-6 wk.

Dosing: Pediatric
4-11 year: 50 mcg into each nostril once daily, increased to bid if necessary. ≥16 year: Same as adult dose.

Storage/Stability
Store between 2° and 30°C . Protect from freezing temperatures and direct sunlight.. Contents under pressure. Do not puncture or incinerate. Do
not store at temperatures above 120°F.

Warnings/Precautions
- Withdrawal and discontinuation of a corticosteroid should be done slowly and carefully. May cause hypercortisolism or suppression of hypothalamicpituitary-adrenal (HPA) axis, particularly in younger children or in patients receiving high doses for prolonged periods.
-A void use in patients with recent nasal septal ulcers, nasal surgery, or nasal trauma until healing has occurred.
- Nasal septal perforation, nasal ulceration, nasal erosion, epistaxis, and localized Candida albicans infections of the nose and/or pharynx may occur.
- Monitor patients periodically for adverse nasal effects; discontinuation of therapy may be necessary if an infection occurs; discontinue therapy if
nasal septal perforation occurs.
- Do not use in untreated localized infection involving the nasal mucosa; concurrent antimicrobial therapy should be administered if bacterial infection
of the sinuses is suspected/confirmed.
- Use with caution in patients with cataracts and/or glaucoma; increased intraocular pressure, open-angle glaucoma, and cataracts have occurred with
prolonged use. Consider routine eye exams in long-term users or in patients who report visual changes.

Pregnancy Considerations
Use of intranasal fluticasone is likely acceptable for the treatment of allergic rhinitis during pregnancy.

Breast-Feeding Considerations
Use of intranasal fluticasone is considered compatible with breastfeeding.

Adverse Reactions
Headache (4% to 16%),body pain (1% to 3%), dizziness (1% to 3%), generalized ache (1% to 3%),weight gain (1% to <3%),nausea and
vomiting (3% to 5%), abdominal pain (1% to 3%), diarrhea (1% to 3%), abdominal distress (1% to <3%),local irritation (nose: 4% to
6%),epistaxis (6% to 12%), nasal mucosa ulcer (3% to 8%; includes nasal septal ulceration), pharyngitis (3% to 8%), nasopharyngitis (8%),
nasal congestion (6%).

 Patient education :
123456-

Shake bottle gently before using.
Gently blow your nose.
Sit down and tilt your head forward slightly.
Place the tip of the spray container into the nose.
Using a finger from your other hand, press against the opposite nostril to close it off.
Breathe gently through the open nostril and squeeze the spray container. If you are using more than 1 spray, wait for 1 to 2 minutes
between sprays.
7- After using the medicine, rinse the tip of the spray unit in hot water and dry with a clean tissue to prevent contamination.

o Mast cell stabilizers
Mast cell stabilizers are medicines that prevent the release of histamine and other powerful chemical mediators from mast cells. Mast cells are
involved in allergic rhinitis, allergic conjunctivitis, anaphylaxis, asthma, autoimmune diseases, eczema, itch, and reproductive disorders. The
mast cell stabilizers cromolyn and nedocromil work by blocking a calcium channel that is essential for mast cell degranulation .Mast cell
stabilizers may be used to prevent asthma and symptoms of seasonal or chronic allergic rhinitis.
No mast cell stabilizers available in KAUH .

Selective phosphodiesterase-4 inhibitors
Selective phosphodiesterase-4 inhibitors increase (cAMP) levels, resulting in a broad spectrum of anti-inflammatory effects in almost all
inflammatory cells. Selective phosphodiesterase-4 inhibitors are used in the treatment of severe (COPD) to reduce the risk of COPD
exacerbations. They are not bronchodilators and therefore not indicated for the relief of acute bronchospasm. An example of selective
phosphodiesterase-4 inhibitors is roflumilast.
Roflumilast not available in KAUH

Upper respiratory combinations
Upper respiratory combinations are products that may contain one or more medicines, which relieve cough, act as decongestants or relieve
allergy or hay fever symptoms.
Upper respiratory combinations available in KAUH:
1- Cough mixture ( NoCough ® ) (Guaifenesin 100 mg / pseudoephedrine 20 mg / dextromethorphan 5mg)

Cough mixture ( NoCough ® ) (Guaifenesin 100 mg / pseudoephedrine 30 mg / dextromethorphan 5mg)

Dosing: Adult
Cough and upper respiratory tract symptoms:
10 ml spoonful 3-4 times /day. Don't exceed 4 doses in 24 hours.

Dosing: Pediatric
6-12 years: 5 ml spoonful 3-4 times /day. Don't exceed 4 doses in 24 hours.
<6 years is contraindicated.

Administration:
Oral: Administer without regard to food. Administer oral liquid and suspension with an accurate measuring device (eg, calibrated oral syringe,
measuring cup); do not use a household teaspoon (over dosage may occur).

Storage/Stability
Store at room temperature.

Adverse Reactions
Dizziness ,anxiety, nausea, stomach pain, vomiting, trouble sleeping

Warnings/Precautions
- Underlying cause of cough should be determined prior to prescribing.

-If symptoms don’t improve within 7 days or accompanied by fever. Consult doctor.
- Use with caution in patients with cardiovascular disease (including hypertension and ischemic heart disease).
- Use with caution in patients with diabetes mellitus.
- Use with caution in patients with increased intraocular pressure or glaucoma.
-Use with caution in patients with prostatic hyperplasia and/or GU obstruction.
- Use with caution in patients with a breathing problem or chronic cough that occurs with smoking, asthma, emphysema, or chronic bronchitis
or a cough accompanied with too much mucus.

Pregnancy Considerations
Not recommended.

Breast-Feeding Considerations
Probably Compatible.

2- Dextromethorphan 5mg /phenylephrine 2.5 mg

(Riva-D® syrup )

Dosing: Pediatric
Cough and nasal congestion:
<4 years is contraindicated.
4-6 years: 5 ml spoonful 4 times /day. Don't exceed 6 doses in 24 hours.
6-12 years: 10 ml 4 times /day. Don't exceed 6 doses in 24 hours.

Administration:
Use enclosed dosing cup to administer; do not use other devices.

Storage/Stability
Store at controlled room temperature of 20°C to 25°C

Warnings/Precautions
- Patients with hypertension, thyroid disease, diabetes mellitus, prostatic hyperplasia, or cardiovascular disease should consult health care
provider prior to use.
- Patients with chronic cough (associated with asthma, COPD or smoking) and/or productive cough (eg, copious amounts of phlegm) should be
evaluated by a healthcare provider prior to use.
- Notify health care provider if symptoms do not improve within 7 days or are accompanied by fever, rash, or persistent headache. Discontinue
and contact health care provider if nervousness, dizziness, or sleeplessness occur.

Pregnancy Considerations
Not recommended.

Breast-Feeding Considerations
Probably Compatible.

Miscellaneous respiratory agents
Omalizumab (Xolair® 150 mg vial)

Dosing: Adult
Note: When treating patients for both asthma and nasal polyps, base dosing on the primary diagnosis for which omalizumab is prescribed.
Asthma: SubQ: Dose and frequency based on body weight and pretreatment total IgE serum levels. Dosing should be adjusted during therapy for
significant changes in body weight. Dosing should not be adjusted based on total IgE levels taken during treatment or <1 year following interruption of
therapy. If therapy has been interrupted for ≥1 year, total IgE levels may be re-evaluated for dosage determination.

Pretreatment serum IgE ≥30 to 100 units/mL:
30 to 90 kg: 150 mg every 4 weeks
>90 to 150 kg: 300 mg every 4 weeks
Pretreatment serum IgE >100 to 200 units/mL:
30 to 90 kg: 300 mg every 4 weeks
>90 to 150 kg: 225 mg every 2 weeks
Pretreatment serum IgE >200 to 300 units/mL:
30 to 60 kg: 300 mg every 4 weeks
>60 to 90 kg: 225 mg every 2 weeks
>90 to 150 kg: 300 mg every 2 weeks
Pretreatment serum IgE >300 to 400 units/mL:
30 to 70 kg: 225 mg every 2 weeks
>70 to 90 kg: 300 mg every 2 weeks
>90 kg: Do not administer dose

Pretreatment serum IgE >400 to 500 units/mL:
30 to 70 kg: 300 mg every 2 weeks
>70 to 90 kg: 375 mg every 2 weeks
>90 kg: Do not administer dose
Pretreatment serum IgE >500 to 600 units/mL:
30 to 60 kg: 300 mg every 2 weeks
>60 to 70 kg: 375 mg every 2 weeks
>70 kg: Do not administer dose
Pretreatment serum IgE >600 to 700 units/mL:
30 to 60 kg: 375 mg every 2 weeks
>60 kg: Do not administer dose
Nasal polyps: SubQ: Dose and frequency based on body weight and pretreatment total IgE serum levels. Dosing should be adjusted during therapy
for significant changes in body weight. Dosing should not be adjusted based on total IgE levels taken during treatment or <1 year following
interruption of therapy. If therapy has been interrupted for ≥1 year, total IgE levels may be reevaluated for dosage determination.

Pretreatment serum IgE ≥30 to 100 units/mL:
30 to 40 kg: 75 mg every 4 weeks.
>40 to 90 kg: 150 mg every 4 weeks.
>90 to 150 kg: 300 mg every 4 weeks.
Pretreatment serum IgE >100 to 200 units/mL:
30 to 40 kg: 150 mg every 4 weeks.

>40 to 90 kg: 300 mg every 4 weeks.
>90 to 125 kg: 450 mg every 4 weeks.
>125 to 150 kg: 600 mg every 4 weeks.
Pretreatment serum IgE >200 to 300 units/mL:
30 to 40 kg: 225 mg every 4 weeks.
>40 to 60 kg: 300 mg every 4 weeks.
>60 to 90 kg: 450 mg every 4 weeks.
>90 to 125 kg: 600 mg every 4 weeks.
>125 to 150 kg: 375 mg every 2 weeks.
Pretreatment serum IgE >300 to 400 units/mL:
30 to 40 kg: 300 mg every 4 weeks.
>40 to 70 kg: 450 mg every 4 weeks.
>70 to 90 kg: 600 mg every 4 weeks.
>90 to 125 kg: 450 mg every 2 weeks.
>125 to 150 kg: 525 mg every 2 weeks.
Pretreatment serum IgE >400 to 500 units/mL:
30 to 50 kg: 450 mg every 4 weeks.
>50 to 70 kg: 600 mg every 4 weeks.
>70 to 90 kg: 375 mg every 2 weeks.
>90 to 125 kg: 525 mg every 2 weeks.
>125 to 150 kg: 600 mg every 2 weeks.

Pretreatment serum IgE >500 to 600 units/mL:
30 to 40 kg: 450 mg every 4 weeks.
>40 to 60 kg: 600 mg every 4 weeks.
>60 to 70 kg: 375 mg every 2 weeks.
>70 to 90 kg: 450 mg every 2 weeks.
>90 to 125 kg: 600 mg every 2 weeks.
>125 kg: Do not administer dose.
Pretreatment serum IgE >600 to 700 units/mL:
30 to 40 kg: 450 mg every 4 weeks.
>40 to 50 kg: 600 mg every 4 weeks.
>50 to 60 kg: 375 mg every 2 weeks.
>60 to 80 kg: 450 mg every 2 weeks.
>80 to 90 kg: 525 mg every 2 weeks.
>90 kg: Do not administer dose.
Pretreatment serum IgE >700 to 800 units/mL:
30 to 40 kg: 300 mg every 2 weeks.
>40 to 50 kg: 375 mg every 2 weeks.
>50 to 70 kg: 450 mg every 2 weeks.
>70 to 80 kg: 525 mg every 2 weeks.
>80 to 90 kg: 600 mg every 2 weeks.
>90 kg: Do not administer dose.

Pretreatment serum IgE >800 to 900 units/mL:
30 to 40 kg: 300 mg every 2 weeks.
>40 to 50 kg: 375 mg every 2 weeks.
>50 to 60 kg: 450 mg every 2 weeks.
>60 to 70 kg: 525 mg every 2 weeks.
>70 to 80 kg: 600 mg every 2 weeks.
>80 kg: Do not administer dose.
Pretreatment serum IgE >900 to 1,000 units/mL:
30 to 40 kg: 375 mg every 2 weeks.
>40 to 50 kg: 450 mg every 2 weeks.
>50 to 60 kg: 525 mg every 2 weeks.
>60 to 70 kg: 600 mg every 2 weeks.
>70 kg: Do not administer dose.
Pretreatment serum IgE >1,000 to 1,100 units/mL:
30 to 40 kg: 375 mg every 2 weeks.
>40 to 50 kg: 450 mg every 2 weeks.
>50 to 60 kg: 600 mg every 2 weeks.
>60 kg: Do not administer dose.
Pretreatment serum IgE >1,100 to 1,200 units/mL:
30 to 40 kg: 450 mg every 2 weeks.
>40 to 50 kg: 525 mg every 2 weeks.

>50 to 60 kg: 600 mg every 2 weeks.
>60 kg: Do not administer dose.
Pretreatment serum IgE >1,200 to 1,300 units/mL:
30 to 40 kg: 450 mg every 2 weeks.
>40 to 50 kg: 525 mg every 2 weeks.
>50 kg: Do not administer dose.
Pretreatment serum IgE >1,300 to 1,500 units/mL:
30 to 40 kg: 525 mg every 2 weeks.
>40 to 50 kg: 600 mg every 2 weeks.
>50 kg: Do not administer dose.

Dosing: Pediatric
Asthma: Children ≥6 to <12 years: SubQ:

Pretreatment serum IgE ≥30 to 100 units/mL:
20 to 40 kg: 75 mg every 4 weeks
>40 to 90 kg: 150 mg every 4 weeks
>90 to 150 kg: 300 mg every 4 weeks
Pretreatment serum IgE >100 to 200 units/mL:
20 to 40 kg: 150 mg every 4 weeks
>40 to 90 kg: 300 mg every 4 weeks
>90 to 125 kg: 225 mg every 2 weeks
>125 to 150 kg: 300 mg every 2 weeks

Pretreatment serum IgE >200 to 300 units/mL:
20 to 30 kg: 150 mg every 4 weeks
>30 to 40 kg: 225 mg every 4 weeks
>40 to 60 kg: 300 mg every 4 weeks
>60 to 90 kg: 225 mg every 2 weeks
>90 to 125 kg: 300 mg every 2 weeks
>125 to 150 kg: 375 mg every 2 weeks
Pretreatment serum IgE >300 to 400 units/mL:
20 to 30 kg: 225 mg every 4 weeks
>30 to 40 kg: 300 mg every 4 weeks
>40 to 70 kg: 225 mg every 2 weeks
>70 to 90 kg: 300 mg every 2 weeks
>90 kg: Do not administer dose
Pretreatment serum IgE >400 to 500 units/mL:
20 to 25 kg: 225 mg every 4 weeks
>25 to 30 kg: 300 mg every 4 weeks
>30 to 50 kg: 225 mg every 2 weeks
>50 to 70 kg: 300 mg every 2 weeks
>70 to 90 kg: 375 mg every 2 weeks
>90 kg: Do not administer dose
Pretreatment serum IgE >500 to 600 units/mL:

20 to 30 kg: 300 mg every 4 weeks
>30 to 40 kg: 225 mg every 2 weeks
>40 to 60 kg: 300 mg every 2 weeks
>60 to 70 kg: 375 mg every 2 weeks
>70 kg: Do not administer dose
Pretreatment serum IgE >600 to 700 units/mL:
20 to 25 kg: 300 mg every 4 weeks
>25 to 40 kg: 225 mg every 2 weeks
>40 to 50 kg: 300 mg every 2 weeks
>50 to 60 kg: 375 mg every 2 weeks
>60 kg: Do not administer dose
Pretreatment serum IgE >700 to 900 units/mL:
20 to 30 kg: 225 mg every 2 weeks
>30 to 40 kg: 300 mg every 2 weeks
>40 to 50 kg: 375 mg every 2 weeks
>50 kg: Do not administer dose
Pretreatment serum IgE >900 to 1,100 units/mL:
20 to 25 kg: 225 mg every 2 weeks
>25 to 30 kg: 300 mg every 2 weeks
>30 to 40 kg: 375 mg every 2 weeks
>40 kg: Do not administer dose

Pretreatment serum IgE >1,100 to 1,200 units/mL:
20 to 30 kg: 300 mg every 2 weeks
>30 kg: Do not administer dose
Pretreatment serum IgE >1,200 to 1,300 units/mL:
20 to 25 kg: 300 mg every 2 weeks
>25 to 30 kg: 375 mg every 2 weeks
>30 kg: Do not administer dose
Children ≥12 years and Adolescents: SubQ:
Pretreatment serum IgE ≥30 to 100 units/mL:
30 to 90 kg: 150 mg every 4 weeks
>90 to 150 kg: 300 mg every 4 weeks
Pretreatment serum IgE >100 to 200 units/mL:
30 to 90 kg: 300 mg every 4 weeks
>90 to 150 kg: 225 mg every 2 weeks
Pretreatment serum IgE >200 to 300 units/mL:
30 to 60 kg: 300 mg every 4 weeks
>60 to 90 kg: 225 mg every 2 weeks
>90 to 150 kg: 300 mg every 2 weeks
Pretreatment serum IgE >300 to 400 units/mL:
30 to 70 kg: 225 mg every 2 weeks
>70 to 90 kg: 300 mg every 2 weeks

>90 kg: Do not administer dose
Pretreatment serum IgE >400 to 500 units/mL:
30 to 70 kg: 300 mg every 2 weeks
>70 to 90 kg: 375 mg every 2 weeks
>90 kg: Do not administer dose
Pretreatment serum IgE >500 to 600 units/mL:
30 to 60 kg: 300 mg every 2 weeks
>60 to 70 kg: 375 mg every 2 weeks
>70 kg: Do not administer dose
Pretreatment serum IgE >600 to 700 units/mL:
30 to 60 kg: 375 mg every 2 weeks
>60 kg: Do not administer dose

Administration: Subcutaneous
For SQ injection only; doses >150 mg should be divided over >1 injection site (eg, 225 or 300 mg administered as 2 injections, 375 or 450 mg
administered as 3 injections, 525 or 600 mg administered as 4 injections); each injection site should be separated by ≥1 inch. Administer
into clean skin in the abdomen (avoiding areas within 2 inches of navel) and the front and middle of thighs; health care provider/caregiver
may also administer in the upper arm. Do not inject into moles, scars, bruises, tender areas, or broken skin. Injections may take 5 to 10
seconds to administer (solution is slightly viscous). Observe patient for 2 hours after the first 3 injections and 30 minutes after subsequent
injections or in accordance with individual institution policies and procedures.

Storage/Stability
Vial: Prior to reconstitution, store under refrigeration at 2°C to 8°C in original carton; product may be shipped at room temperature. Following
reconstitution, protect from direct sunlight. May be stored for up to 8 hours if refrigerated or 4 hours if stored at room temperature ≤30°C .

Preparation for Administration: Adult
SubQ: Vial (150 mg): Reconstitute using SWFI only; add SWFI 1.4 mL to upright vial using a 1-inch, 18-gauge needle on a 3 mL syringe and
swirl gently for ~1 minute to evenly wet the powder; do not shake. Then gently swirl the upright vial for 5 to 10 seconds approximately every 5
minutes until dissolved; generally takes 15 to 20 minutes to dissolve completely. If it takes >20 minutes to dissolve completely, continue to swirl
the upright vial for 5 to 10 seconds every 5 minutes until no gel-like particles are visible in the solution; do not use if contents are not completely
dissolved after 40 minutes. After reconstitution, solution is somewhat viscous and will appear clear or slightly opalescent. It is acceptable if there
are a few small bubbles or foam around edge of vial. Invert the vial for 15 seconds so the solution drains toward the stopper. Remove all of the
solution by inserting a new 3 mL syringe with a 1-inch, 18-gauge needle into the inverted vial. Replace the 18-gauge needle with a 25-gauge
needle for subcutaneous injection and expel any air or bubbles. Vial contains overfill; expel excess solution to obtain the resulting dose of 150
mg/1.2 mL or 75 mg/0.6 mL.

Warnings/Precautions
- Cerebrovascular events, including transient ischemic attack and ischemic stroke, have been reported.
- Reports of a constellation of symptoms including fever, arthritis or arthralgia, rash, and lymphadenopathy have been reported with
postmarketing use (symptoms resemble those seen in patients experiencing serum sickness, although circulating immune complexes or a
skin biopsy consistent with a Type III hypersensitivity reaction were not seen with these cases). Onset of symptoms generally occurred 1 to
5 days following the first or subsequent doses. Discontinue therapy in any patient reporting this constellation of signs/symptoms.
- Hypersensitivity/anaphylactoid reactions: Approximately 60% to 70% of cases reported occur within the first 3 doses; time to onset was within
2 hours for ~75% of cases; an epinephrine autoinjector should be prescribed for all patients receiving omalizumab. Discontinue therapy
following any severe reaction.
- Therapy has not been shown to alleviate acute asthma exacerbations; do not use to treat acute bronchospasm, status asthmaticus, or other
allergic conditions.

- Use with caution and monitor patients at high risk for parasitic (helminth) infections; risk of infection may be increased; appropriate duration
of continued monitoring following therapy discontinuation has not been established.
- Gradually taper systemic or inhaled corticosteroid therapy; do not discontinue corticosteroids abruptly following initiation of omalizumab
therapy. The combined use of omalizumab and corticosteroids in patients with chronic idiopathic urticaria has not been evaluated.

Pregnancy Considerations
Use of omalizumab in pregnancy may be considered when conventional therapies are insufficient.

Breast-Feeding Considerations
Omalizumab is considered possibly acceptable in for use in breastfeeding women.

Adverse Reactions
Injection site reaction (asthma: 45%, severe 12%; chronic idiopathic urticaria and nasal polyps: 3% to 5%; may include bleeding, bruising,
burning, erythema, induration, inflammation, mass, pain, pruritus, stinging, swelling, warmth, urticaria),headache (children, adolescents,
and adults: 3% to 12%),peripheral edema (≥2%), upper abdominal pain.

Monitoring Parameters
Anaphylactic/hypersensitivity reactions , baseline serum total IgE; FEV1, peak flow, and/or other pulmonary function tests; monitor for signs of
infection.

References:
-lexicomp.
-Products Leaflets.
- Formulary in KAUH.

