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Objectives











Histamine VS Leukotriene





Functions of leukotrienes relevant to asthma pathogenesis











Compared with placebo









Compared with inhaled glucocorticoids







“Real-world” benefits









Does addition of an antileukotriene improve asthma control in a 
patient whose control is inadequate on inhaled GC alone? 







Does addition of an antileukotriene, in a patient with controlled 
asthma, allow control to be maintained despite reducing the dose of 
inhaled GC (ie, a steroid-sparing effect)?





Exercise-induced symptoms – 6 years of age and older









Montelukast:  Most widely used leukotriene-modifying agent











Adverse Effects











Neuropsychiatric Adverse Events – FDA Boxed Warning for 
information purposes

 The association was mainly explained by an excess incidence of 

anxiety and insomnia in patients exposed to montelukast… because montelukast is 

prescribed to several million patients in the US each year, a small excess risk can be 

relevant at a population level.”

 Incidence is unknown; officially in the monograph it is listed as <1%

 FDA Says… “Avoid prescribing for patients with mild symptoms, particularly those with allergic rhinitis” 

(FDA).
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Neuropsychiatric Effect is Controversial





Crossing the Blood Brain Barrier













“Nebulizer Gun”



Aerogen Ultra 





Tips from a respiratory therapist:



Tips from a respiratory therapist:









Rule of 4 – ALBUTEROL













Tips from a respiratory therapist:





Initial asthma treatment in adults and adolescents





GINA

















Overuse = 3 or more canisters per year





(SALBUTAMOL is ALBUTEROL in England)

A comparison of the onset of action of salbutamol and formoterol in reversing methacholine-induced bronchoconstriction  
Respir Med. 1998 Dec;92(12):1346-51. doi: 10.1016/s0954-6111(98)90140-8

Abstract
• This single-centre, randomized, double-blind, double-dummy four-way 

cross-over study in 24 moderately severe asthmatic patients compared the 
speed of onset of recommended doses of salbutamol (200 micrograms) 
and formoterol (12 micrograms) delivered by metered-dose inhaler in 
reversing the bronchoconstriction induced by a cumulative dose of 
methacholine to produce a 20% decrease (PD20) in forced expiratory 
volume in 1 s (FEV1)… Specific airway conductance (SGAW) and airway 
resistance (RAW) were measured… There was no significant difference 
between the maximum values of SGAW after the two drugs. Changes in 
RAW and FEV1 reflected the differences in SGAW. It was concluded that in 
methacholine-induced bronchoconstriction both formoterol and 
salbutamol have a very fast onset of action, achieving prechallenge
values of SGAW within 3 min, salbutamol being slightly faster than 
formoterol.

Albuterol and Formoterol work quickly = 3 minutes

https://www.sciencedirect.com/science/article/pii/S0954611103001392

https://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-
articulo-formoterol-vs-albuterol-administered-via-
13057765#:~:text=Background:%20Formoterol%20is%20a%20new,duration%
20of%20approximately%206%20hours.







Asthma in Children – 5 years and younger













5 and Younger



What is “Low Dose”? 



Older children – 6-11 years    ALSO   Based on symptoms





Steroid Doses in Children







Exacerbation in children: GINA (1-5 yrs)







Exacerbation in children: Australia












Exacerbation Management is on page 142





Seattle Children’s Asthma Pathway







Seattle Children’s Asthma Pathway











Seattle Children’s Asthma Pathway







COPD

Presented by,
Tom Simpson PharmD, RPh.



COPD
• Definition

• Condition persistent respiratory symptoms and airflow limitation
• due to airway and/or alveolar abnormalities usually caused by significant exposure to 

noxious particles or gases.

• Most Prevalent Risk factors:
• Smoking
• Occupational exposure
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Asthma vs COPD Summary

Primary Issue 1st Line MOA Drug Class Disease 
Life Cycle

Asthm
a

Inflammation due to 
irritant or allergen

Decrease 
inflammation

Inhaled
Corticosteroids 

(ICS)

Variable 
because 

reversible

CO
PD

Persistent airflow 
limitation associated 

chronic cough and chronic 
sputum production

Bronchodilation

Long-Acting 
Beta-2 Agonist 

(LABA)

Long-Acting 
Muscarinic 
Antagonist 

(LAMA)

Progressive 
because

irreversible



Take Home Messages

• COPD is treatable and we can change the 
natural course of the disease and preserve 
lung function.

• The goal is NOT to make the patient breath 
better for 2-4 hours; short acting is for 
rescue only.

• Long-acting bronchodilators in symptomatic 
patients.

• Combination is better than 1+1 (synergy)
• Anticholinergic opens the proximal airway to 

get the beta-agonist further down into the 
distal airway

• Long-acting bronchodilators
• Start soon
• Start strong
• No need to de-escalate (only steroids)

• Improve symptoms
• Decrease exacerbations
• Potentially decrease mortality*

• Steroids if eosinophils are high
• Inflammation
• Asthma
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COPD

• For patients with features of both asthma and COPD:
• TREAT AS ASTHMA

• Inhaled steroid therapy is important to reduce the risk of severe exacerbations and death (asthma).

• COPD:
•Initial treatment: 

• LAMA and/or LABA
• with as-needed SABA

• Add ICS for patients with:   (sick)
• Hospitalizations
• > 2 exacerbations/year requiring oral steroids
• blood eosinophils >300/mcL



How do we know it’s COPD?

• Not everyone who smokes gets COPD.
• Not every cough is COPD.
• This is obstruction and we figure that out 

with:

• We need to start suspecting this in patients 
less than 60 years of age.

•Spirometry
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Forced spirometry showing the 
presence of a post-bronchodilator 
FEV1/FVC < 0.7 is mandatory 
to establish the diagnosis of 
COPD

Less than 70%
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Two Steps for COPD Assessment

•Step 1:   Use one of the scoring tools to grade a patient’s COPD

• mMRC
• CAT

•Step 2: Determine severity of COPD based on exacerbations (per year) and symptoms

Together this gives you a “GROUP” that guides medication therapy.
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Initial pharmacological treatment. mMRC: modified Medical Research Dyspnoea Questionnaire. CAT: COPD Assessment Test. LAMA: long-acting 
anti-muscarinic antagonist; LABA: long-acting β2 receptor agonist; ICS: inhaled corticosteroid; eos: eosinophils





Appropriate use of inhalers is 
essential

• Because inhaled therapy is the 
cornerstone of COPD 
treatment, the appropriate use 
of these devices (irrespective 
of the molecule(s) contained in 
them) is essential to optimize 
their therapeutic effect.



Bronchodilators



Combination 
Bronchodilators

LABA+LAMA

SABA+SAMA
Combivent or DuoNeb



Short-acting 
bronchodilators



LAMA



LABA
Perforomist / formoterol Brovana / arformoterol

Severvent / salmeterol Striverdi / olodaterol



LAMA + LABA

Duaklir
aclidinium / formoterol
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Initial pharmacological treatment. mMRC: modified Medical Research Dyspnoea Questionnaire. CAT: COPD Assessment Test. LAMA: long-acting 
anti-muscarinic antagonist; LABA: long-acting β2 receptor agonist; ICS: inhaled corticosteroid; eos: eosinophils



Follow-up pharmacological treatment

• GOLD 2023 continues to recommend that follow-up treatment be 
based on:

Dyspnea and exacerbations

Critical to check inhaler technique
Consider switching inhaler devices or molecules
Escalate to LABA+LAMA
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Roflumilast (Daliresp):
PDE4 inhibitor
anti-inflammatory not a bronchodilator
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Skipping:
Management Cycle
Non-Pharmacologic Management of COPD
Prescription of Supplemental Oxygen to COPD Patients
Management of the hospitalized patient
Management with COVID-19
Surgical therapy



Summary
• COPD is common. Environmental 

factors other than smoking can 
contribute to COPD.

• COPD can start early in life. 
Spirometry can identify young 
adults.

• Smoking cessation, long-term 
oxygen therapy, non-invasive 
positive pressure ventilation, and 
lung volume reduction surgery 
have now been shown to reduce 
mortality.



Thank you







Albuterol 
alone is 
discouraged

• Overuse of SABA = dispensing 3 or more
canisters per year (200/doses canister).

• Equals average use of – more than 
daily

• Associated with an increased risk of 
severe exacerbations and, in one study, 
increased mortality, even in patients also 
taking ICS-containing treatment.

GINA 2023 page 72



Chirality and Advertising











Formoterol & Arfomoterol (LABA)
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