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What is asthma?

Asthma is:

a chronic inflammatory condition of the airways

associated with variable/recurring symptoms 


1. Reversible airflow obstruction

2. Bronchial hyperresponsiveness

3. Underlying inflammation



Muscle constriction


Bronchial thickening 
with airway edema


Mucus production

Normal Asthma

Pathophysiology



Epidemiology



Who might have asthma?

● intermittent dyspnea

● cough (worse at night)

● wheezing

● family history of atopy



Reactive Airway Disease?
● Ambiguous term

● Usually used to mean: 

○ Asthma in a kid that was unable to do spirometry

○ I Rx an inhaler and needed to code something


● Provides false sense of security

● I'd recommend not using it

?

1. Fahy and O'Byrne. "Reactive Airways Disease" A Lazy Term of Uncertain Meaning That Should Be Abandoned. Am J Respir 
Crit Care Med. 2001. 163;822-3.



?
Patient with asthma Asthmaticvs.

That asthmatic guy



?
Patient with asthma Asthmaticvs.

Keith Murphy

(and also I happen to have asthma)



Diagnosis

Asthma is a clinical diagnosis


1. Demonstrate variable expiratory airflow 
limitation


2. Exclusion of alternatives



DDx

dysphagia/aspiration

foreign body aspiration

vocal cord dysfunction

vascular ring/sling

COPD

heart disease

endobronchial tumor

extrinsic airway

      compression

drugs (eg ACE-i)

habit cough

cystic fibrosis

laryngotracheomalaci
a

chronic rhinosinusitis



Spirometry



Spirometry



Pulmonary Function Testing

● Office spirometry

● Methacholine challenge

● Post-bronchodilator

● Exercise PFTs



FEV1

Obstruction


Mild: 65% - 80%

Moderate 50% - 64%

Severe: < 50%


Mild Obstruction



Mild Obstruction

Improved post 
bronchodilator





What about peak flows?

● Maximal amount patient can exhale after full 
inspiration


● Compare to age/sex/height controls

● Variability makes unreliable

● Easy to rig your results



Initial Visit



Follow-up Visits



Steps age 0 to 4



Steps age 5 to 11



Steps age > 12



Can we stop wheezers from developing asthma?

PEAK Trial

● n=285

● Double blind, randomized, placebo-controlled, parallel 

study


● 2-3 year-olds at high risk for developing asthma

● Question: Can we prevent asthma?

● Randomized to fluticasone vs placebo for 2 years, 

followed by 1 year without medication


No change in progression to asthma.

1. Guilbert, et al. Long-Term Inhaled Corticosteroids in Preschool Children at High Risk for Asthma. N Engl J Med. May 11, 2006. 
354;19.



PEAK Trial

1. Guilbert, et al. Long-Term Inhaled Corticosteroids in Preschool Children at High Risk for Asthma. N Engl J Med. May 11, 2006. 
354;19.

Nop
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Are there side-effects for asthma treatment?

CAMP Trial

● n=1041

● Double blind, randomized, placebo-controlled


● 5-12 year-olds with mild to moderate asthma

● Followed for 4-6 years

● Question: Worried about side effects, previously limited 

data.

● Randomized to:

○ budesonide

○ nedocromil

○ or placebo

1. Long-Term Effects of Budesonide or Nedocromil in Children with Asthma. N Engl J Med. Oct 12, 2000. 343;15.



Are there side-effects for asthma treatment?

CAMP Trial

● Results:

○ Neither budesonide, nor nedocromil improve lung 

function

○ Budesonide

■ Improves airway hyperresponsiveness

■ Provides better asthma control

■ Small, transient growth velocity reduction

1. Long-Term Effects of Budesonide or Nedocromil in Children with Asthma. N Engl J Med. Oct 12, 2000. 343;15.



CAMP Trial

1. Long-Term Effects of Budesonide or Nedocromil in Children with Asthma. N Engl J Med. Oct 12, 2000. 343;15.



CAMP Trial

1. Long-Term Effects of Budesonide or Nedocromil in Children with Asthma. N Engl J Med. Oct 12, 2000. 343;15.



So, what about that height thing?

CAMP Trial - Update

● n=943 (90.6% of inital study)

● Measured adult height

● Calculated differences across initial study groups


(budesonide, nedocromil, placebo)


Mean adult height was

1.2 cm lower in budesonide group

and 0.2 cm lower in nedrocomil group


compared to placebo

1. H. William Kelly, et al.  Effect of Inhaled Glucocorticoids in Childhood on Adult Height.  N Engl J Med. Sept 3, 2012. 
367;904-12.



CAMP Trial - Update

1. H. William Kelly, et al.  Effect of Inhaled Glucocorticoids in Childhood on Adult Height.  N Engl J Med. Sept 3, 2012. 
367;904-12.



Can we just use ICS for flares?

MIST Trial

● n=278 kids

● Ages 12 to 53 months

● Positive API, recurrent wheezing, at least one flare

● Randomized to:


Daily low-dose was not superior to intermittent high-dose 
budesonde in reducing asthma exacerbations

1. H. William Kelly, et al.  Effect of Inhaled Glucocorticoids in Childhood on Adult Height.  N Engl J Med. Sept 3, 2012. 
367;904-12.



MIST Trial

1. H. William Kelly, et al.  Effect of Inhaled Glucocorticoids in Childhood on Adult Height.  N Engl J Med. Sept 3, 2012. 
367;904-12.



Is daily better than intermittent?

Cochrane Review (2012)

● Looked at 6 trials: 4 pediatric, 2 adult

● n=1211


Daily ICS had a slightly better

● peak flow (2.5%)

● symptom-free days (0.15 days)

● more beta agonist use (0.12 puffs per day)


No difference in:

● Quality of life, FEV1, hospitalizations, ER visits

1. Chauhan, et al. intermittent vs daily inhaled corticosteroid for persistent asthma in adults and children. Cochrane review. 
2012.



MDI (metered dose inhalers)

Drug runs out before propellant !



DPI (dry powder inhalers)



Nebulizers



My asthma medication isn't working.

● Doesn't feel sick in between flares

● Secondary gain

● Too expensive

● Doesn't understand when to use medications

● Using inhaler/nebulizer incorrectly

● Concerned about side-effects

● Can't feel the medication working

● Doesn't have asthma (not everything that wheezes is asthma)

● Needs a higher dose

1. ,Rubin, et al.  What Does It Mean When A Patient Says, "My Asthma Medication is Not Working?" Chest 2004: 126;9742-81.



Nebulizers are better than inhalers, right?

● n=123

● Ages 1 to 24 months old

● Large hospital in Santiago, Chile

● Presenting to ED with mild to moderate wheezing

● Randomized trial

○ MDI-S (metered dose inhaler + spacer + mask)

○ Nebulizer


● Both groups received salbumatol

● Compared admissions, asthma scores


The children responded faster to MDI-S

1. Rubilar, et al.  Randomized Trial of Salbutamol via Metered-Dose Inhaler with Spacer Versus Nebulizer for Acute Wheezing in 
Children Less Than 2 Years of Age. Pediatric Pulmonary. 2000. 29:264-9.
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Nebulizers are better than inhalers, right?

1. Rubilar, et al.  Randomized Trial of Salbutamol via Metered-Dose Inhaler with Spacer Versus Nebulizer for Acute Wheezing in 
Children Less Than 2 Years of Age. Pediatric Pulmonary. 2000. 29:264-9.



Well that's just one small trial...

1. Castro-Rodriguez, et al. Beta-agonists through metered-dose inhaler with valved holding chamber vs nebulizer for acute 
exacerbatin of wheezing or asthma in children under 5 years of age: a systematic review with meta-analysis. J Pediatr. 
2004;145:172-7.

● Meta-analysis

● 6 trials, n=433

● Includes Rubilar trial

● All looked at MDI+VHC vs nebulizer



Well that's just one small trial...

1. Castro-Rodriguez, et al. Beta-agonists through metered-dose inhaler with valved holding chamber vs nebulizer for acute 
exacerbatin of wheezing or asthma in children under 5 years of age: a systematic review with meta-analysis. J Pediatr. 
2004;145:172-7.



Well that's just one small trial...

1. Dolovich, et al. Device Selection and Outcomes of Aerosol Therapy: Evidence-based Guidelines. Chest. Jan 2005.

● Meta-analysis

● Looked at 59 RCTs

● Adults and kids

● Clinic and acute care/emergency care



1. Dolovich, et al. Device Selection and Outcomes of Aerosol Therapy: Evidence-based Guidelines. Chest. Jan 2005.

Nebulizer better           Holding chamber better

Symptom scores



Cigarette Smoking

● Second hand smoke exposure is associated 
with worse asthma outcomes (increases risk for 
hospital admission)


● Oral steroids don't work as well when you 
smoke


● In utero exposure to a mom who smokes 
causes decreased lung function in children 
(particularly small airways)

1. Eisner, et al. Directly measured second hand smoke exposure and asthma health outcomes. Thorax 2005. 60:814-21.

2. Chaudhuryi, et al. Cigarette smoking impairs the therapeutic response to oral corticosteroids in chronic asthma. Am J Resp 
Crit Care Med. 2003. 168: 1308-11

3. Gilliland, et al. Maternal smoking during pregnancy, environmental tobacco smoke exposure and childhood lung function. 
Thorax. 2000. 55:271-6.



HEPA filter in bedroom

● Reduces burdeon of 
particles in the air


● eg cat dander

● Multiple studies have 

shown no effect on 
asthma symptoms (eg 
no change in FEV1)



HEPA filter in bedroom

● RCT

● n=100, ages 6-12

● Control


○ nothing x1 year, then same as 
intervention group


● Intervention: 

○ Home education

○ Cockroach and rodent extermination

○ Mattress and pillow encasings

○ HEPA filter

1. Eggleston, et al. Home environmental intervention in inner-city asthma: a randomized controlled clinical trial. Ann Allergy 
Asthma Immunol. 2005;95:518-24.



HEPA filter in bedroom

1. Eggleston, et al. Home environmental intervention in inner-city asthma: a randomized controlled clinical trial. Ann Allergy 
Asthma Immunol. 2005;95:518-24.

Fewer particles Improved symptoms



Goals of Treatment

● Keep kids active (can do everything other kids can)

● Minimize missed school/work days

● Improve persistent symptoms

● Reduce frequency of exacerbations



Access this talk again at:


http://keithmurphy.org/talks
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