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1. Classify medications used in COPD and asthma management, including SABA, LABA, anticholinergics, Inhaled 
Corticosteroids (ICS), and Anticholinergics

2. Describe the mechanisms of action for each drug class, detailing how they alleviate bronchoconstriction, reduce 
inflammation, and improve airflow

3. Differentiate between rescue and maintenance therapies, identifying which medications are used for acute 
symptom relief versus long-term control.

4. Recognize common and serious adverse effects of pulmonology medications, including tachycardia, oral thrush, and 
risk of osteoporosis with long-term corticosteroid use.

5. List contraindications and precautions for each medication class, highlighting patient populations at risk, such as 
those with cardiac arrhythmias.

6. Evaluate the role of combination therapies, such as LABA/ICS or LABA/LAMA inhalers, and discuss their benefits in 
reducing exacerbations and improving quality of life.

7. Educate patients on proper inhaler techniques and the importance of medication adherence, addressing common 
barriers and strategies to improve compliance.

Learning Objectives
Asthma and COPD Medications
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Overview of Condition Management
Asthma

Class Medications

SABA/LABA albuterol, levalbuterol, formoterol, salmeterol

Muscarinic antagonist ipratropium, tiotropium

Methylxanthines theophylline

Degranulation inhibitors cromolyn sodium, nedocromil

Antibodies omalizumab

Corticosteroids beclomethasone, budesonide, fluticasone, prednisone, prednisolone

Leukotriene modifiers montelukast, zafirlukast zileuton
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Overview of Condition Management
COPD
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Formulations
Methods for Inhalation of Asthma, COPD Medications

A, B) Metered Dose Inhalers (MDI) 
use a metered valve to deliver a 
specific amount of drug to the 
lungs in the form of a short burst 
of aerosolized medication during 
each actuation 
C, D) Dry Powder Inhalers (DPI) 
are breath-actuated, with the 
patient providing the force 
necessary to deliver the drug on 
inhalation;
E) Nebulizers use oxygen, 
compressed air, or ultrasonic 
power to convert solutions into 
small liquid aerosol droplets that 
can be inhaled into the mouth or 
nosepiece of the device.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Short Acting Beta Agonist 
(SABA)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• MDI, inhalation solutions, oral tablets
• Onset: 5-15min
• Duration: 2-4h

Formulations

Short-Acting Beta-2 Agonists (SABAs)
AlbuterolA,C, LevalbuterolA,C

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Bind β2-adrenergic receptors → conversion of ATP to cAMP → bronchial 
smooth muscle relaxation → bronchodilation

Mechanism of Action

Short-Acting Beta-2 Agonists (SABAs)
AlbuterolA,C, LevalbuterolA,C
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• Acute asthma exacerbations 
• Acute bronchospasm in COPD
• Prophylaxis for exercise-induced asthma
• Hyperkalemia
• Not to be used as routine asthma maintenance therapy

Indication

Short-Acting Beta-2 Agonists (SABAs)
AlbuterolA,C, LevalbuterolA,C
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Short-Acting Beta-2 Agonists (SABAs)

• Tachycardia 
(nonselective β-blockers > β2-selective)

• Tremor
• Hypokalemia
• Nervousness

Adverse Effects
• Hypersensitivity
• Caution in patients with 

arrhythmias, digoxin use, QT 
prolonging medications

• Beta-blockers may counteract 
their effects

Contraindications
AlbuterolA,C, LevalbuterolA,C
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Long Acting Beta-Agonist
(LABA)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• DPI, inhaled solution
• Onset: 

◦ 5min (Formoterol)
◦ 30min (Salmeterol)

• Duration: 4h to 12+ hours

Formulations

Long-Acting Beta-2 Agonists (LABAs)
SalmeterolAC, FormoterolAC, ArformoterolC, IndacaterolC, OlodaterolC, ViltanterolAC
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• Stimulate β2-adrenergic receptors → prolonged bronchial smooth muscle 
relaxation → sustained bronchodilation

• Inhibit release of hypersensitivity mediators

Mechanism of Action

Long-Acting Beta-2 Agonists (LABAs)
SalmeterolAC, FormoterolAC, ArformoterolC, IndacaterolC, OlodaterolC, ViltanterolAC

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Asthma control (use with ICS)
• COPD maintenance therapy

Indication

Long-Acting Beta-2 Agonists (LABAs)
SalmeterolAC, FormoterolAC, ArformoterolC, IndacaterolC, OlodaterolC, ViltanterolAC
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Long-Acting Beta-2 Agonists (LABAs)

• Tachycardia
• Muscle cramps
• Headache
• Paradoxical bronchospasm

Adverse Effects
• Monotherapy in asthma 

(without ICS)
• Hypersensitivity
• Milk allergy (salmeterol, vilanterol)

• Cautions similar to SABAs

Contraindications

SalmeterolAC, FormoterolAC, ArformoterolC, IndacaterolC, OlodaterolC, ViltanterolAC
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Anticholinergics

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• DPI, MDI, Inhaled solution
• Ipratropium – short acting
• Tiotropium – longer acting

Formulations

Anticholinergics
IpratropiumC, TiotropiumC, UmeclidiniumC

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Irritants stimulate upper airway mucosa → ⊕ vagus nerve release of 
acetylcholine →  ⊕ pulmonary secretions 

• Block muscarinic (M1, M2, M3) receptors → inhibit Ach-mediated 
bronchoconstriction & mucus production

Mechanism of Action

Anticholinergics
IpratropiumC, TiotropiumC, UmeclidiniumC

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Bronchospasms in COPD
• Asthma (off-label)

Indication

Anticholinergics
IpratropiumC, TiotropiumC, UmeclidiniumC
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Anticholinergics

• Dry mouth
• Cough
• Bitter taste
• Urinary retention

Adverse Effects
• Hypersensitivity to atropine 

derivatives
• Narrow angle glaucoma
• Prostatic hypertrophy

Contraindications
IpratropiumC, TiotropiumC, UmeclidiniumC
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Methylxanthines

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Oral tablet, liquid, intravenous

Formulations

Methylxanthines
TheophyllineA,C
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• Bronchodilation: ⊖ PDE-3 & PDE-4 → ↑ cAMP → ⨁ epi & norepi release → 
bronchodilation

• Anti-inflammatory effects (mechanism unknown)
• Adenosine receptor antagonist 

◦ → ↑ Ca2+ influx (cardiac cells) → cardiac arrhythmias and seizures
◦ → ↓ Ca2+ influx (inflammatory cells) → ⊖ intracellular Ca2+ release

• Narrow therapeutic index

Mechanism of Action

Methylxanthines
TheophyllineA,C
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• Moderate and severe asthma control (rare)
• COPD (rarely used due to side effects)

Indication

Methylxanthines
TheophyllineA,C
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Methylxanthines

• Nausea
• Vomiting
• Arrhythmias
• Seizures
• Hallucinations, psychosis

Adverse Effects

• Active peptic ulcer disease
• Seizure disorders

Contraindications
TheophyllineA,C
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Inhaled Glucocorticoids
(ICS)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Powder inhalers
• Metered-dose inhalers

Formulations

Inhaled Corticosteroids
FluticasoneA, BudesonideA, BeclomethasoneA, MometasoneA, 
CiclesonideA
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• Inhibit phospholipase A2 → blocks release of arachidonic acid → Inhibit 
cytokine production (prostaglandins, leukotrienes, thromboxanes) → 
Reduce airway hyperresponsiveness

Mechanism of Action

Inhaled Corticosteroids
FluticasoneA, BudesonideA, BeclomethasoneA, MometasoneA, CiclesonideA

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Asthma control
• COPD control

Indication

Inhaled Corticosteroids
FluticasoneA, BudesonideA, BeclomethasoneA, MometasoneA, CiclesonideA
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Inhaled Corticosteroids

• Oral thrush(Candida albicans)
• Hoarseness, cough
• Adrenal suppression (high doses)

Adverse Effects
• Acute asthma attack, or status 

asthmaticus (not for rescue 
therapy)

Contraindications

FluticasoneA, BudesonideA, BeclomethasoneA, MometasoneA, CiclesonideA

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Systemic Corticosteroids

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Diffuse across cell membrane → bind GC receptors → binds elements of 
DNA →  upregulation of anti-inflammatory protein expression & 
downregulation of proinflammatory protein expression → Suppress immune 
response → Reduce airway inflammation

Mechanism of Action

Systemic Corticosteroids
Prednisone, Methylprednisolone, Dexamethasone

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Severe asthma exacerbations
• COPD exacerbations
• Rheumatologic conditions (eg, RA, severe OA)
• IBD
• Eczema
• Multiple sclerosis
• Adrenal insufficiency
• Many more

Indication

Systemic Corticosteroids
Prednisone, Methylprednisolone, Dexamethasone
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Systemic Corticosteroids

• Hyperglycemia
• Weight gain
• Osteoporosis
• Hypertension
• Behavior change (euphoria, psychosis)
• Adrenal suppression
• Impaired wound healing

Adverse Effects
• Systemic fungal infections
• Live vaccines

Contraindications

Prednisone, Methylprednisolone, Dexamethasone

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Leukotriene Modifiers

bibbidi bobbidi 
boo!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Tablets
• Once daily – Montelukast
• Twice daily – Zafirlukast
• 2-4 times a day – Zileuton

Formulations

Leukotriene Modifiers
MontelukastA, ZafirlukastA, ZileutonA
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Section 3, Component 4:  Medications 
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F I G U R E  3 – 2 2 .   L O N G - T E R M  C O N T R O L  M E D I C A T I O N S  
( C O N T I N U E D )  

Name/Products 
(Listed Alphabetically)  Indications/Mechanisms  Potential Adverse Effects 

Therapeutic Issues 
(Not All Inclusive) 

Mechanisms   Leukotriene Receptor 
Antagonists (LTRAs) 

� Leukotriene receptor 
antagonist; selective 
competitive inhibitor of 
CysLT1 receptor. 

 � May attenuate EIB in some 
patients, but less effective 
than ICS therapy (Vidal et al. 
2001). 

� Do not use LTRA + LABA as 
a substitute for ICS + LABA. 

Indications   Montelukast tablets and 
granules 

� Long-term control and 
prevention of symptoms in 
mild persistent asthma for 
patients ≥1 year of age.  
May also be used with ICS 
as combination therapy in 
moderate persistent 
asthma. 

� No specific adverse 
effects have been 
identified. 

� Rare cases of Churg-
Strauss have occurred, 
but the association is 
unclear. 

� A flat dose-response curve, 
without further benefit, if dose 
is increased above those 
recommended. 

Zafirlukast 
tablets 

� Long-term control and 
prevention of symptoms in 
mild persistent asthma for 
patients ≥7 years of age.  May 
also be used with ICS as 
combination therapy in 
moderate persistent 
asthma. 

� Postmarketing 
surveillance has reported 
cases of reversible 
hepatitis and, rarely, 
irreversible hepatic 
failure resulting in death 
and liver transplantation. 

� Administration with meals 
decreases bioavailability; 
take at least 1 hour before or 
2 hours after meals. 

� Zafirlukast is a microsomal 
P450 enzyme inhibitor that 
can inhibit the metabolism of 
warfarin.  INRs should be 
monitored during 
coadministration. 

� Patients should be warned to 
discontinue use if they 
experience signs and 
symptoms of liver dysfunction 
(right upper quadrant pain, 
pruritis, lethargy, jaundice, 
nausea), and patients’ ALTs 
should be monitored. 

5-Lipoxygenase 
Inhibitor 

Mechanisms 
� Inhibits the production of 

leukotrienes from 
arachidonic acid, both LTB4 
and the cysteinyl 
leukotrienes. 

  

  Zileuton tablets Indications 
� Long-term control and 

prevention of symptoms in 
mild persistent asthma for 
patients ≥12 years of age. 

� May be used with ICS as 
combination therapy in 
moderate persistent asthma 
in patients ≥12 years of age.

� Elevation of liver 
enzymes has been 
reported.  Limited case 
reports of reversible 
hepatitis and 
hyperbilirubinemia. 

� Zileuton is microsomal P450 
enzyme inhibitor that can 
inhibit the metabolism of 
warfarin and theophylline.  
Doses of these drugs should 
be monitored accordingly. 

� Monitor hepatic enzymes 
(ALT). 
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• Montelukast, Zafirlukast: 
Block leukotriene D4 and E4 
receptors → Inhibits 
bronchoconstriction & 
inflammation

• Zileuton: Inhibitor of 5-
lipoxygenase → reduces 
synthesis of leukotrienes

• Duration: 12-24 hours

Mechanism of Action

Leukotriene Modifiers
MontelukastA, ZafirlukastA, ZileutonA
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• Asthma control 
• Exercise-induced bronchoconstriction (prophylaxis)
• Allergic rhinitis

Indication

Leukotriene Modifiers
MontelukastA, ZafirlukastA, ZileutonA
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Leukotriene Modifiers

• Abdominal pain (Montelukast) 
• Neuropsychiatric events – rare

◦ Aggression, hallucinations, 
irritability, SI

• Headache (Zafirlukast)
• Eosinophilic granulomatosis with 

polyangiitis (EGPA)

Adverse Effects

• Hypersensitivity
• Hepatic impairment

Contraindications
MontelukastA, ZafirlukastA, ZileutonA
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Biologic Agents

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Subcutaneous injections, every 2-4 weeks

Formulations

Monoclonal Antibodies
Omalizumab, Mepolizumab, Benralizumab
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• Omalizumab: Binds IgE → Prevents binding to receptor on mast cells, 
basophils →  reduce allergen-IgE interaction

• Mepolizumab/Benralizumab: IL-5 antagonists → Reduce eosinophilic 
inflammation

Mechanism of Action

Monoclonal Antibodies
Omalizumab, Mepolizumab, Benralizumab

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Severe allergic asthma (IgE antibody-mediated)
◦ Not controlled by ICS
◦ IgE between 30-700 IU/mL

• Chronic spontaneous urticaria
◦ Not controlled with H1 antihistamines

Indication

Monoclonal Antibodies
Omalizumab, Mepolizumab, Benralizumab

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Monoclonal Antibodies

• Injection site reactions
• Anaphylaxis (rare)
• Headache

Adverse Effects
• Hypersensitivity
• Acute bronchospasm

Contraindications

Omalizumab, Mepolizumab, Benralizumab

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Monoclonal Antibodies
Omalizumab, Mepolizumab, Benralizumab
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Phosphodiesterase-4 Inhibitors

Roflumilast

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Inhibit PDE-4 → Increase cAMP → Reduce inflammation in airways

Mechanism of Action

Phosphodiesterase-4 Inhibitors
Roflumilast
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• Severe COPD with chronic bronchitis

Indication

Phosphodiesterase-4 Inhibitors
Roflumilast

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Phosphodiesterase-4 Inhibitors

• Diarrhea
• Weight loss
• Depression
• Insomnia

Adverse Effects
• Moderate to severe liver 

impairment

Contraindications

Roflumilast
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Mast Cell Stabilizers

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Inhaled solution, nasal spray, eye drops (other conditions)
• Duration: 3-6h

Formulations

Mast Cell Stabilizers
Cromolyn sodium, Nedocromil

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Inhibit mast cell degranulation → 
Prevent release of histamine and 
inflammatory mediators

Mechanism of Action

Mast Cell Stabilizers
Cromolyn sodium, Nedocromil

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Asthma prophylaxis (rarely used)
• Allergic rhinitis

Indication

Mast Cell Stabilizers
Cromolyn sodium, Nedocromil

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Mast Cell Stabilizers

• Cough
• Throat irritation
• Unpleasant taste

Adverse Effects

• Hypersensitivity

Contraindications
Cromolyn sodium, Nedocromil
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Recap

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Condition 1st Line 
Medications

Other 
Medications Considerations

Asthma Acute Albuterol (SABA) Ipratropium (SAMA), 
Systemic Corticosteroids

Rescue inhaler; 
may cause tremors & tachycardia. 
SAMA used in severe cases.

Asthma Chronic ICS (Fluticasone, 
Budesonide) ± 
LABA (Salmeterol)

LTRA (Montelukast), 
Theophylline, LAMA 
(Tiotropium)

ICS is the mainstay; 
LABA must always be combined with ICS in 
asthma. 
Montelukast: watch for neuropsychiatric side 
effects.

COPD Acute Albuterol (SABA) + 
Ipratropium (SAMA)

Systemic Corticosteroids First-line for acute COPD exacerbations; 
combo is preferred. 
Avoid prolonged steroid use.

COPD Chronic LAMA (Tiotropium) 
± LABA (Salmeterol)

ICS (Fluticasone) in 
severe cases, 
Roflumilast (PDE-4 
Inhibitor)

LAMA preferred for COPD;  ICS only in severe 
cases (risk of pneumonia).  Roflumilast used for 
severe COPD with chronic bronchitis.

*Refer to clinical medicine lecture and Current Medical Dx&Tx
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Choose the ONE best answer. 
 
 
41.1. A 22-year-old woman with asthma goes hiking with her friends on a cold, windy day. While hiking, she suddenly experiences 
difficulty in breathing, dry cough, and chest tightness. Which of the following drugs can provide prompt relief of her symptoms?

 
A. Inhaled fluticasone
 
B. Inhaled beclomethasone
 
C. Inhaled albuterol
 
D. Inhaled salmeterol
 
 
Correct answer = C. Inhalation of a SABA with a rapid onset, such as albuterol, usually provides quick relief of symptoms. Inhaled 
budesonide/formoterol would also be an excellent option. Although it is a LABA, formoterol has a rapid onset of action. Inclusion of the 
inhaled corticosteroid budesonide will help reduce the risk of future exacerbations. Inhaled corticosteroids such as beclomethasone and 
fluticasone are effective long-term controller medications to treat chronic airway inflammation but do not provide any immediate effect 
for bronchospasm when used as single agents. Salmeterol is a long-acting β2 agonist, and the onset of action is delayed. It should not be 
used for quick relief of symptoms.
 
 
41.2. A patient with asthma complains of increasing frequency of asthma attacks. He has been using an albuterol inhaler when he has 
symptoms. However, this is not helping him much lately, and he is suffering from daily asthma symptoms. Which of the following is the 
most appropriate for management of asthma in this patient?

 
A. Add salmeterol
 
B. Add oral prednisone
 
C. Change albuterol to budesonide/formoterol
 
D. Change albuterol to salmeterol
 
 
Correct answer = C. A patient who is inadequately controlled with inhaled albuterol needs an ICS-containing controller treatment to 
reduce symptoms and the risk of asthma exacerbation. Budesonide/formoterol is an ICS/LABA combination that can be used on as-needed 
basis or as a daily controller medication, depending on the frequency and severity of symptoms. Oral prednisone would be considered if 
the patient does not improve with addition of an ICS to the regimen and if he is having acute severe symptoms. Monotherapy with a LABA 
(salmeterol) is contraindicated in asthma. If used, salmeterol should be used with an ICS.
 
 
41.3. During a dental cleaning, a patient with asthma is noted to have white patches in his oral cavity, which can be easily scraped off. He 
states that the lesions appeared after he was started on a new inhaler for controlling his worsening asthma. Which of the following drugs 
most likely contributed to the symptoms this patient?

 
A. Beclomethasone
 
B. Cromolyn
 
C. Levalbuterol
 
D. Zileuton
 
 
Correct answer = A. Inhaled corticosteroids such as beclomethasone are associated with development of oropharyngeal candidiasis due to 
a local immunosuppressant effect. Levalbuterol, cromolyn, and zileuton are not associated with oropharyngeal candidiasis.



41.4. A 68-year-old man has COPD with moderate airway obstruction. Despite using salmeterol twice daily, he reports continued 
symptoms of shortness of breath with mild exertion. Which of the following agents is the most appropriate addition to his current 
therapy?

 
A. Systemic corticosteroids
 
B. Albuterol
 
C. Tiotropium
 
D. Roflumilast
 
 
Correct answer = C. The addition of an anticholinergic bronchodilator to the LABA salmeterol would be appropriate and provide 
additional therapeutic benefit. Systemic corticosteroids are used to treat exacerbations in patients with COPD but not recommended 
for chronic use. The addition of a SABA (albuterol) is less likely to provide additional benefit since the patient is already using 
medication with the same mechanism of action. Roflumilast is not indicated, since the patient is not reporting exacerbations and only 
has moderate airway obstruction.
 
 
41.5. A 56-year-old man is newly diagnosed with COPD. During the last year he has had two respiratory illnesses that required 
treatment with antibiotics and an inhaler. His COPD Assessment Test score is 9, and the provider categorizes the COPD as group C. 
Which of the following is the most appropriate treatment for this patient?

 
A. Formoterol/glycopyrrolate
 
B. Indacaterol
 
C. Salmeterol/fluticasone
 
D. Tiotropium
 
 
Correct answer = D. A LAMA (tiotropium) is the preferred treatment for COPD group C. Patients in group C have a lower COPD 
symptom burden but are at higher risk of future exacerbations. Monotherapy with a LABA (indacaterol) could be considered for 
patients in group A or B. A combination of LABA/LAMA (formoterol/glycopyrrolate) could be a next step if the patient does not 
respond to tiotropium. A LABA/ICS combination (salmeterol/fluticasone) is recommended for certain patients in group D (for example, 
those with higher eosinophil counts).
 
 
41.6. Which of the following therapeutic options for COPD acts by inhibiting phosphodiesterase-4?

 
A. Dupilumab
 
B. Roflumilast
 
C. Salmeterol
 
D. Tiotropium
 
 
Correct answer = B. Roflumilast is a PDE-4 inhibitor. Dupilumab is a monoclonal antibody against interleukin-4 (IL-4) and 
interleukin-13 (IL-13). It is indicated for the treatment of asthma. Salmeterol is a long-acting β2-adrenergic agonist (LABA), and 
tiotropium is a long-acting muscarinic antagonist (LAMA).



 
 
41.7. A 32-year-old man with a history of opioid addiction presents with cough due to a viral upper respiratory system infection. 
Which of the following treatments is appropriate symptomatic treatment of cough in this patient?

 
A. Guaifenesin/dextromethorphan
 
B. Guaifenesin/codeine
 
C. Benzonatate
 
D. Montelukast
 
 
Correct answer = C. Benzonatate suppresses the cough reflex through peripheral action and has no abuse potential. 
Dextromethorphan, an opioid derivative, and codeine, an opioid, both have abuse potential. Montelukast is not indicated for cough 
suppression.
 
 
41.8. A patient complains of chest tightness and difficulty breathing after taking aspirin or other NSAIDs. Examination reveals nasal 
polyps and increased eosinophils on differential white blood cell count. Which of the following drugs would be most appropriate to 
control his symptoms?

 
A. Albuterol
 
B. Oxymetazoline
 
C. Roflumilast
 
D. Zileuton
 
 
Correct answer = D. The patient suffers from aspirin-exacerbated respiratory disease (AERD). Zileuton, an antileukotriene drug, is 
the most appropriate choice to control his symptoms, which are secondary to excess leukotriene production following administration 
of NSAIDs. Albuterol is a short-acting β2-adrenergic agonist (SABA) used to relieve symptoms of an acute asthma attack. 
Roflumilast is an agent for treatment of COPD, and oxymetazoline is a nasal decongestant used for short-term management of 
symptoms of allergic rhinitis.
 
 
41.9. Which category of allergic rhinitis medications is most likely to be associated with rhinitis medicamentosa (rebound nasal 
congestion) with prolonged use?

 
A. Intranasal corticosteroid
 
B. Intranasal decongestant
 
C. Leukotriene antagonist
 
D. Oral antihistamine
 
 
Correct answer = B. Intranasal decongestants should be used no longer than 3 days due to the risk of rebound nasal congestion 
(rhinitis medicamentosa). For this reason, the α-adrenergic agents should not be used in the long-term treatment of allergic rhinitis. 
The other agents may be used as chronic therapies.
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41.10. A 25-year-old woman complains of symptoms of allergic rhinitis, including excessive sneezing and itchy and runny nose. Which of the 
following medications would be most useful in this case?

 
A. Cromolyn
 
B. Fluticasone
 
C. Ipratropium
 
D. Montelukast
 
 
Correct answer = B. Intranasal corticosteroids such as fluticasone are the most effective therapy for symptoms of allergic rhinitis. 
Symptoms can also be prevented with H1 receptor antagonists. Cromolyn is a mast cell stabilizer. Intranasal cromolyn can be used to 
prevent attacks of allergic rhinitis, although it is not as effective as corticosteroids. Ipratropium is useful to reduce rhinorrhea (runny 
nose), but it does not help with sneezing. Montelukast is a less effective agent in the treatment of allergic rhinitis.
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