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Learning Points

• What is asthma
– Physiology, epidemiology, pathology

• Asthma:
– Trigggers, Symptoms and medications

• Understand Asthma Guidelines
– Defining asthma severity, control

– Referring to asthma specialist

• Reviewing the importance of technique and compliance

• Evaluate for Co-Morbid Conditions
– Differential diagnoses

– Basic screening 



Asthma: Basic Definition

National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007. 
www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.

• Cough, wheeze, shortness of breath
• Response to bronchodilator



Asthma Epidemiology

• > 7 million children in US 

• > $9 billion medical costs

• Most severe 15-25%= 75% of costs

• Hospitalizations

– 3rd most common cause

– 6th most costly diagnosis

– ~30% of all ED visits

Akinbami, L. J., et al. Pediatrics 123 Suppl 3, S131–145 (2009).
Bloom B, et al. National Center for Health Statistics., 2012.

Roemer, M. Agency for Healthcare Research and Quality, 2011.
Keren, R. et al. Arch Pediatr Adolesc Med 166, 1155–1164 (2012).



Poverty in DC, 2006-2010



Primary Care Access, 2005Primary Care Access, 2005



Maryland ED Asthma visits
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Prevalence of Asthma among children 

Ages 0-17 in Maryland

• Lifetime asthma prevalence in 

Maryland children showed an 

increase of approximately 55.7% 

from 2001-2010

• Among children less than 18 

years of age asthma prevalence 

was 16.4% in 2010-approximately 

216,000 children

• 11.9% of children in Maryland 

currently have asthma. Over the 

past decade, these prevalence 

rates have been steadily 

increasing. 
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Airway pathology in asthma
The hallmark of asthma is chronic airway inflammation

From: Bradding, P., Walls, A.F. & Holgate, S.T. (2006). 

The role of the mast cell in the pathophysiology of asthma. 

J Allergy Clin Immunol 117, 1277–84



Airway pathology in asthma



Causes of Asthma

•Heredity

•Exposure to environmental tobacco smoke 

•RSV (Respiratory Syncytial Virus) during infancy

•Too much or not enough exposure to triggers

•Air pollution

There is no single reason for the onset of asthma



Goals of Asthma Management

• No asthma symptoms during day or night, 
including cough.  Sleep through the night.

• Best possible lung function

• No missed school or work

• No hospital or ER visits

• Few side effects from medicines

• Satisfied with asthma care



Early Warning Signs

• Cough

• Mood Changes

• Change in facial 
appearance

• Breathing changes

• Verbal complaints

• Itchy chin or neck

• Itchy, watery, or glassy 
eyes

• Runny nose

• Head stopped up

• Sneezing

• Dark Circles under eyes

• Getting out of breath

• Chest hurts



Symptoms of Asthma Flare-up

• Cough

• Wheeze

• Shortness of breath

• Chest tightness

• Retractions



Normal Daytime Breathing Rates

• 0-2 years 25-50 breaths/minute

• 2-5 years 20-30 breaths/minute

• 6-14 years 15-25 breaths/minute

• Adults 10-20 breaths/minute

15



• THINGS THAT MAKE ASTHMA WORSE

• EVERYONE IS DIFFERENT



Activators/Triggers

Cockroaches
•Control spills, food mess, and leaks
•Use baits

Dust Mites
•Use pillow and mattress covers
•Damp dust
•Wash bedding in hot water

Animal Dander
•No pets is best
•Keep pets out of sleeping area



Tobacco Smoke
•Be careful of secondhand smoke
•Wash hands, use mouthwash

Pollens and Air Pollution
•Midday = high levels
•Use air conditioning, not fans

Molds
•Clean mold with bleach solution
•Plant soil is a source
•Check outdoor, plastic toys and equipment

Activators/Triggers



Strong Odors
•Perfumes, scented candles, cleaning products

Colds and Infections
•Wash hands frequently
•Encourage yearly flu shots

Exercise
•Plan warm up activities
•Allow for pre-medication

Weather
•Sudden changes in temperature
•Cover nose and mouth in cold weather

Activators/Triggers



Controlling Asthma:  

Medications



Quick Relief Medications

Loosens your muscles & stops the wheezing

Albuterol for Nebulizer



Long-Term, Control Medications

Decrease the inflammation/swelling

Advair
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Why Control Asthma?

M. Zacharisen



Mucus Plug



Asthma Care Plans

• Care plans can be used to determine how to help a child 
with asthma based on symptoms and/or peak flow meter 
readings.

• List asthma medications, when to take them, and how much 
to take.

• Share copies with childcare providers, school teachers and 
administration, coaches, babysitters, and anyone else caring 
for the child.
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Asthma guidelines:
NHLBI EPR-3 Guidelines



Classifying Asthma & Initiating 

Treatment

National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007.

www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.



Defining Asthma Control

National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of a

sthma—full report 2007. www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.



National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007. 
www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.

Age 0-4 Years



Classifying Asthma & Initiating 

Treatment

National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007. 

www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.



Defining Asthma Control

National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007. 
www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.



National Heart, Lung, and Blood Institute. Expert panel report 3:
guidelines for the diagnosis and management of asthma—full report 2007. 
www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.

Age 5-11 Years
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Asthma Control Questionnaires:

TRACK

C-ACT

ACT
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TRACK (Test for Respiratory and asthma 

control in Kids) <5 years of age

39



CACT (Childhood Asthma control Test)
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ACT(Asthma Control Test)
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Referral to an Asthma Specialist
ATS/ERS Recommendations

• Life-threatening asthma exacerbation

• Exacerbation requiring hospitalization

• Step 4 care or higher 
– (step 3 for children 0–4 years of age)

– Consider referral if patient requires step 3 care (step 

2 for children 0–4 years of age)

• >2 oral corticosteroids in 1 year

• Unresponsive to therapy

• Other conditions complicate asthma or 

its diagnosis 
– Sinusitis, nasal polyps, aspergillosis, severe rhinitis, 

VCD, GERD).

• Signs and symptoms atypical or 

problems in differential diagnosis

• Not meeting therapeutic goals
– After 3–6 months of treatment

• Additional diagnostic testing 

– Allergy skin testing, rhinoscopy, 

PFTs, bronchoscopy

• Considering immunotherapy

• Additional education and guidance

• Confirm history suggesting 

inhalant/ingested substance 

contributes to asthma.



Co-morbidities
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Evaluate for Co-Morbid Conditions
ERS/ATS Recommendations

CO-MORBID CONDITIONS CONDITIONS THAT MIMIC ASTHMA

Rhinosinusitis/Nasal Polyps Dysfunctional breathing

Vocal Cord Dysfunction VCD/PVCM

GE Reflux Dysfunctional swallow, Recurrent aspiration 

Obstructive Sleep Apnea Anatomical Issue
Fixed obstruction (ring/sling/mass)
Dynamic – Malacia

Obesity Cystic Fibrosis

Psychological Factors
Hyperventilation Syndrome
Anxiety, Depression

Immunologic/Immunodeficiency
Hyper-IgE Syndromes
Eosinophilic Syndromes

ETS/Smoke Exposure Primary Ciliary Dyskinesia

Medications Congenital Heart Disease

Hormonal Influence Interstitial Lung Disease



Risk factors for exacerbation of 

difficult-to-treat asthma

39 had 3 severe exacerbations/yr
136 subjects

29 had 1 severe exacerbation/yr

Brinke , et al.  Eur Respir J 2005; 26: 812.



Conclusions

1) Odds ratio (OR) associated with 3 exacerbations

a) severe sinus disease, OR 3.7

b) GERD, OR 4.9

c) URIs, OR 6.9

d) Psychological dysfunction, OR 10.8

e) Obstructive sleep apnea, OR 3.4

2) All patients with frequent exacerbations had 1/5 
while 52% had 3/5

Brinke , et al.  Eur Respir J 2005; 26: 812.



Rhinosinusitis



Rhinosinusitis



Rhinosinusitis (Allergic, 

Nonallergic, Infectious) and 

Asthma
Incidence and Association

1. Rhinitis  linked to sinusitis 
(rhinosinusitis) and to nasal polyps –

all of which are co-morbid conditions of 

asthma

2. Prevalence substantially higher than that 
in general population, ranges from 60%- 80%.

Hamouda S, et al. Allergic rhinitis in children with

asthma: a questionnaire-based study. Clin Exp Allergy 2008; 38: 761–766.

Masuda S, et al. High prevalence and young onset of

allergic rhinitis in children 

with bronchial asthma. Pediatr Allergy Immunol 2008; 19: 517–522.



Rhinosinusitis (Allergic, Nonallergic, 

Infectious) and Asthma

Incidence and Association

3. Allergic rhinitis can be a precursor of asthma

4. Deterioration of rhinitis symptoms negatively 
impacts bronchial responsiveness and conversely 
adequate management of rhinitis improves asthma

5. Chronic sinus disease may be linked to severe 
asthma

Bachert C et al.  In:  Middleton 7th ed. 
Allergy:  Principles and

Practice, p 991



Rhinosinusitis (Allergic, Nonallergic, 

Infectious) and Asthma

Incidence and Association

6. Nasal corticosteroids was significantly 

associated with less ED tx and 

hospitalizations (adjusted OR 0.75 (95% CI 

0.62–0.91) and 0.56 (95% CI 0.42–0.76), 

7. Controlling infectious sinusitis may 

decrease asthma medication needs

Moss MH et al. In:  Middleton 6th ed.  

Allergy:  Principles and Practice, 2003, p 1225
Hamouda S, et al. Allergic rhinitis in children with

asthma: a questionnaire-based study

. Clin Exp Allergy 2008; 38: 761–766.



Asthma and Sleep 

Apnea



Asthma and Sleep Apnea

Obstructive Sleep Apnea is:

1. Complete or partial 
collapse of the upper 
airways during sleep with 
cessation of breathing 
despite respiratory effort

2.  Coexistent daytime 
somnolence.



Asthma and Sleep Apnea
Symptoms  - Children

1. The caregiver reports snoring and/or labored or obstructed 
breathing during sleep.

2. The caregiver observes at least one of the following:  

- Paradoxical inward rib cage motion during   

inspiration movement arousals

- Diaphoresis

- Neck hyperextension during sleep

- Excessive daytime sleepiness, hyperactivity, or    

aggressive behavior

- Slow rate of growth

- Morning headaches

- Secondary enuresis

Staevska MP, Baraniuk JN.  Rhinitis and Sleep Apnea.   
In:  Baraniuk J, Shusterman D (eds). 

Nonallergic Rhinitis,   2007, Informa Healthcare, New York, 449-472



Asthma and Sleep Apnea

1. Risk of sleep apnea increases with 
nasal obstruction, large adenoids 
and tonsils, and elongated face.

2. Rhinitis appears to increase the 
risk of obstructive sleep apnea.

3. Many other risk factors associated 
with sleep apnea include  obesity, 

gastroesophageal reflux, 

endocrine problems, and others.



Asthma and Obesity
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Gastroesophageal 

Reflux Disease 

(GERD)



Symptoms of GERD in Childhood

• Regurgitation especially after 
eating

• Signs of esophagitis (irritability, 
arching, choking, 

gagging, feeding aversion)

Symptoms resolve in most by 12-
24 mo

• Older children abdominal and 
chest discomfort

• Also, stridor, obstructive apnea, 
or lower airway disease



Prevalence of pediatric Asthma and 

GERD

• Prevelence of asthma in 1,980 children with 

GERD to 7,920 controls without GERD.

• Dx asthma in GERD was twice prevalence of 

controls (13.2% versus. 6.8%; p,0.0001)

El Serag HB, et al. Extraesophageal associations of 

gastroesophageal reflux disease in children

without neurologic defects. Gastroenterology 2001; 121: 

1294–1299.



Cochrane Data Base Review of 
GERD Treatment for Asthma in 

Adults and Children (2006)

• 12 randomized controlled trials of Rx for GERD in adults 
and children

• Interventions included proton pump inhibitors (6), H2 
receptor  antagonists (5), surgery and conservative 
management (1)

• Anti-reflux Rx did not consistently improve lung function, 
asthma symptoms, nocturnal asthma and medication 
use

• Conclusion:  No overall improvement but subgroups may 
gain benefit; albuterol use may be decreased



Vocal Cord Dysfunction 

(VCD)



Vocal Cord Dysfunction (VCD)

• Paradoxical adduction (closure) of the vocal cords/ 
folds during inspiration and/or early expiration

• Episodic laryngeal dysfunction triggered by irritant 
exposures or can occur spontaneously with 
variable clinical manifestations: chronic cough, 
frequent throat-clearing, choking episodes

• Masquarades as asthma; exercise–induced 
asthma, or complicates asthma

-Mikita JA, et al., All Asthma Proc 2006;27:411.
-Bahrainwala AH, et al., Curr Opin Pulm Med 2001;7:8.

-Byrd RP, et al., Postgrad Med 2000;108:37.
-Balkissoon R, In: Nonallergic Rhinitis, Baraniuk JN, Shusterman D 

(eds): Informa Healthcare USA, Inc., New York, pp. 411, 2007.



VCD

Diagnostic Criteria

• Clinical symptoms and patient 

history

• Laryngoscopic evidence of 

abnormal vocal cord movement 

during breathing

• Spirometry findings of an abnormal 

flow volume loop (usually the 

inspiratory loop) or lack of airway 

hyperactivity.

Posterior

Anterior



Vocal Cord Dysfunction (VCD)

95 subjects with VCD

a. Misdiagnosed with asthma for average 

of 4.8 yrs

b.  42 had VCD alone

c.  53 had VCD with asthma

d.  28% had been intubated

Newman AB et al. 

Am J Resp Crit Care Med 1995;152:1382



Psychosocial  

Problems



Psychosocial Problems

• Stress is linked to many diseases – asthma is no 

exception

• Stress shown to exacerbate inflammatory 

diseases 

• Stress may alter immune system in direction of 

Th2 response

Murali, R et al. Psychological Stress and 

Its Relationship to Cytokines, Stress and 

Immunity, 2007



Psychosocial Problems

• 781 subjects aged 11-17 yrs with asthma vs. 

matched non-asthmatics

• 16.3% of the children with asthma met the

(DSM)-IV criteria for one or more anxiety or 

depressive disorders compared with 8.6% of

those without asthma (p,0.01).

Chen E, et al. Symptom perception in

childhood asthma: the role of anxiety and 

asthma severity. Health Psychol 2006; 25: 

389–395.



Psychosocial Problems
• Higher trait anxiety associated with increased 

perception of asthma symptoms

• Over perception and blunted perception of 

asthma sx play a rolein poor asthma control

• Depression particularly dangerous – especially 

for severe asthma

-Guilbert T et al. In  Middleton 7th ed.  
Allergy:  Principles and Practice, 2009, pp 1319-1343 

-Wright RJ et al.  Am J Respir Crit Care Med 2002;165:358-365
-Sandberg S et al.  Lancet 2000;356:982-987



Psychosocial Problems

• In adults, increasing levels of depression 

associated with increased:

ED visits, hospitalizations, urgent care visits 

• In children, negative affect scores are related to 

asthma symptom scores in a dose-dependent 

fashion

Mancuso CA Effects of depressive symptoms on health-

related quality of life in asthma patients. J Gen Intern 

Med 2000; 15: 301–310.

Eisner MD, Katz PP, Lactao G, et al. Impact of 

depressive symptoms on adult asthma



Co-morbidities and Asthma



Conclusions

• Asthma is perhaps the most treatable of all chronic diseases.

• Understanding asthma guidelines, teaching of technique and 
ensuring compliance with medications is critical to asthma 
management

• Validated asthma scoring questionnaires can assist with control 
and management.

• Refer, Refer, Refer

• For optimal outcomes, co-existing and co-morbid conditions 
must be identified and appropriately treated.  


