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ObjectivesObjectives

Upon completion of this lecture, you should be Upon completion of this lecture, you should be 
able to: able to: 

•• Define Define asthmaasthma
•• Discuss the epidemiology of  Discuss the epidemiology of  asthmaasthma
•• Discuss the different types of  Discuss the different types of  asthma asthma 

presentationspresentations
•• Discuss the pathophysiology of  Discuss the pathophysiology of  asthmaasthma

Objectives Objectives , cont., cont.

Upon completion of this lecture, you should also Upon completion of this lecture, you should also 
be able to: be able to: 

•• Define Define Severe Acute Asthma and status Severe Acute Asthma and status 
asthmaticusasthmaticus

•• Discuss natural course of  Discuss natural course of  untreated status untreated status 
asthmaticusasthmaticus

•• Discuss Discuss the treatment for asthma and how the the treatment for asthma and how the 
treatment for Severe Acute Asthma differs from treatment for Severe Acute Asthma differs from 
that of chronic asthmathat of chronic asthma

Acute Asthma

Definition: Definition: 
•• An underlying chronic inflammatory airway An underlying chronic inflammatory airway 

disorderdisorder
•• with a deterioration condition characterized with a deterioration condition characterized 

by by 
–– sudden, spasmodic, sudden, spasmodic, 
–– reversible narrowing of the bronchial reversible narrowing of the bronchial 

airways due toairways due to
•• bronchial inflammation and bronchial inflammation and 
•• bronchial smooth muscle contraction.bronchial smooth muscle contraction.

Asthma Types

• Reactive Airway Disease (RAD)
– Atopic [allergic]
– Environmental

• RAD may occur
– de novo (new; “out of the blue”)
– exacerbation of existing, chronic RAD

• Pediatric
• COPD, with asthma

Asthma Types

911 - presentation
– First ever

• Environmental
• Atopic
• CHF

– Recurrent
• Pediatric
• COPD, with asthma

– CUPS
• P - Moderately Severe Asthma
• CU - Severe Acute Asthma
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Asthma Epidemiology

Children: Children: 
•• Serious diseaseSerious disease

–– despite continued research and the development of despite continued research and the development of 
new pharmacological agentsnew pharmacological agents

•• One of leading causes for emergency care One of leading causes for emergency care 
•• 10 % of the pediatric population 10 % of the pediatric population 
•• The most common chronic disease of childhoodThe most common chronic disease of childhood

–– missed schoolmissed school
–– considerable morbidity, disability, and even considerable morbidity, disability, and even 

mortalitymortality
•• Increasing incidenceIncreasing incidence
•• Increasing death rateIncreasing death rate

Magnitude of the Problem

•• 150 million asthmatics worldwide 150 million asthmatics worldwide 
•• Prevalence increasing in most countries Prevalence increasing in most countries 

(20 to 50% every ten years) (20 to 50% every ten years) 
•• Significant cause of school/work absence Significant cause of school/work absence 
•• Health care expenditures very high Health care expenditures very high 
•• 1 million unnecessary deaths each 1 million unnecessary deaths each 

decadedecade

Cost of IllnessCost of Illness

Direct Medical CareDirect Medical Care
•• Primary CarePrimary Care
•• MedicationsMedications
•• Prehospital CarePrehospital Care
•• Emergency Dept.Emergency Dept.
•• ICUICU

Indirect Medical CostsIndirect Medical Costs
•• Loss of SchoolLoss of School
•• Loss of WorkLoss of Work
•• Social ImpactSocial Impact

–– Loss of social capitalLoss of social capital
–– Social securitySocial security

Hospitalization Rate Changes for Asthma Hospitalization Rate Changes for Asthma 
by Ageby Age

Death Rates by Race and Death Rates by Race and 
SexSex

PathophysiologyPathophysiology

Chronic inflammatory disorder of the airwayChronic inflammatory disorder of the airway

Classical triad:Classical triad:
1. Cellular and chemical inflammation and thickening of 1. Cellular and chemical inflammation and thickening of 

the airwaythe airway
2. Increased mucus secretion2. Increased mucus secretion
3. Contraction of smooth muscle of airways3. Contraction of smooth muscle of airways

–– AKAAKA
•• Airway hyperresponsivenessAirway hyperresponsiveness
•• BronchoconstrictionBronchoconstriction

–– Leads to dyspnea ; wheezing ; WOB )Leads to dyspnea ; wheezing ; WOB )
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PathophysiologyPathophysiology

The inflammatory component is central and The inflammatory component is central and 
causalcausal

•• Antigen [allergen] Antigen [allergen] -- antibody interaction antibody interaction 
(atopy) (atopy) 
–– Activates the production of arachidonic Activates the production of arachidonic 

acidacid
•• metabolized to vasoactive metabolized to vasoactive 

prostaglandins or prostaglandins or 
•• leukotrienesleukotrienes

PathophysiologyPathophysiology

•• Leukotrienes (1000 X more potent than histamine)Leukotrienes (1000 X more potent than histamine)
–– BronchoconstrictionBronchoconstriction
–– Mucous productionMucous production
–– InflammationInflammation

•• Infiltration of mast cells, eosinophils, Infiltration of mast cells, eosinophils, basophilsbasophils,  ,  
and lymphocytesand lymphocytes

•• Vascular leakage (permeability)Vascular leakage (permeability)
–– edemaedema

Mechanisms Underlying the Mechanisms Underlying the 
Definition of AsthmaDefinition of Asthma

Mechanics Underlying AsthmaMechanics Underlying Asthma
Airway obstruction Airway obstruction 

–– due to narrowing of bronchioles due to narrowing of bronchioles 
–– causes increased airway resistancecauses increased airway resistance
–– resulting in low forced expiratory volumes resulting in low forced expiratory volumes 

and flow ratesand flow rates
–– Obstruction causes premature closure of Obstruction causes premature closure of 

airways and air trapping.airways and air trapping.
–– blockage of airways from secretions and blockage of airways from secretions and 

wall thickening causes atelectasis which wall thickening causes atelectasis which 
leads V/ Q mismatchleads V/ Q mismatch

Mechanics Underlying AsthmaMechanics Underlying Asthma
Airway obstruction  / Airway obstruction  / Air trappingAir trapping

–– Respiratory Respiratory 
•• leads to hyperinflationleads to hyperinflation
•• Increased intrathoracic pressureIncreased intrathoracic pressure
•• increase in work of breathingincrease in work of breathing
•• may cause may cause airleaksairleaks [blow outs][blow outs]

–– pneumothorax, pneumomediastinum)pneumothorax, pneumomediastinum)
–– BPBP

•• Hypotension Hypotension 
–– due to  reduction of venous return by due to  reduction of venous return by 

increased intrathoracic pressure . increased intrathoracic pressure . 
–– can cause hypoxia and can cause hypoxia and 

decreased tissue perfusiondecreased tissue perfusion

Risk Factors for AsthmaRisk Factors for Asthma

•• Asthma occurs in families Asthma occurs in families 
•• Atopy:  The Atopy:  The strongeststrongest identifiable risk factor identifiable risk factor 

for the development of asthma for the development of asthma 
•• Allergen exposure and chemical sensitizersAllergen exposure and chemical sensitizers
•• Contributing factors may increase Contributing factors may increase 

susceptibility to development of asthma in susceptibility to development of asthma in 
predisposed individualspredisposed individuals
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Risk Factors for Asthma

•• PredispositionPredisposition
–– Atopy Atopy 

•• Causal FactorsCausal Factors
–– Indoor AllergensIndoor Allergens

•• Animal dander; mite Animal dander; mite 
and roach  allergensand roach  allergens

•• FungalFungal
–– Outdoor AllergensOutdoor Allergens

•• PollensPollens
•• FungiFungi

–– OccupationalOccupational

•• Contributing factorsContributing factors
–– Respiratory infectionsRespiratory infections
–– DietDiet
–– StressStress
–– Air pollutionAir pollution

•• OutdoorOutdoor
•• IndoorIndoor

–– SmokingSmoking
•• ActiveActive
•• PassivePassive

Common Conditions that 
Trigger Asthma
•• Respiratory infectionsRespiratory infections

–– viralviral
–– bacterial bacterial 

•• Exercise and hyperventilation Exercise and hyperventilation 
•• Weather ChangesWeather Changes

–– Allergens Allergens 
–– Sulfur dioxide Sulfur dioxide 

•• Food, additives, drugs (ASA)Food, additives, drugs (ASA)

Status AsthmaticusStatus Asthmaticus

•• Status asthmaticus, if untreated, can Status asthmaticus, if untreated, can 
result in respiratory failure and deathresult in respiratory failure and death

•• Do not waste time in the field, while in Do not waste time in the field, while in 
route,route,

•• Albuterol 0 .15 mg/kg, every 20 minutes or Albuterol 0 .15 mg/kg, every 20 minutes or 
as continuous nebulizationas continuous nebulization

•• Ipratropium  (Atrovent) 250 mic. in 2 ml Ipratropium  (Atrovent) 250 mic. in 2 ml 
saline saline 

•• Magnesium 50 mg/kg IV , over 20 minutes Magnesium 50 mg/kg IV , over 20 minutes 
I V NS 20 cc / kgI V NS 20 cc / kg

For Status Asthmaticus For Status Asthmaticus 
IntubationIntubation ::
ConsiderConsider
•• Ketamine (1mg / kg IV)  Ketamine (1mg / kg IV)  

[ bronchodilating + sedating ] [ bronchodilating + sedating ] 
•• Avoid morphine Avoid morphine 
•• HeliumHelium--0022 mix (heliox) mix (heliox) 

( 60% helium/40% O2* )( 60% helium/40% O2* )
* therefore heliox cannot be used if child * therefore heliox cannot be used if child 
requires more than 40% Fi02requires more than 40% Fi02

Risk factors associated with Risk factors associated with 
asthma deathsasthma deaths
•• ““1,2,3  ASAP”1,2,3  ASAP”
•• 11 prior (or current) 1ntubation prior (or current) 1ntubation 

11 hospitalization / ED within 1 monthhospitalization / ED within 1 month
22 or more hospitalizations for asthma or more hospitalizations for asthma 
33 or more ED visits in past yearor more ED visits in past year

+/ or+/ or
AA LOC :  syncope, seizure LOC :  syncope, seizure 
SS teroid dependence teroid dependence 
AA ccess to health care is poor / ccess to health care is poor / 
problematicproblematic
PP sycho social problemssycho social problems

Factors Associated with NonFactors Associated with Non--
ComplianceCompliance
•• Medication Usage Medication Usage 

** Difficulties associated with inhalers Difficulties associated with inhalers 
** Complicated regimens Complicated regimens 
** Fears about, or actual side effects Fears about, or actual side effects 
** CostCost
Patient/Physician Patient/Physician 
** Misunderstanding/lack of information Misunderstanding/lack of information 
** Underestimation of severity Underestimation of severity 
** Attitudes toward ill health Attitudes toward ill health 
** Cultural factors Cultural factors 
** Poor communicationPoor communication
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SeveritySeverity SummarySummary

We have discussed : We have discussed : 

•• The definition, epidemiology, pathophysiology, The definition, epidemiology, pathophysiology, 
and types of and types of presentationspresentations of  of  asthmaasthma

•• The clinical presentation and seriousness of The clinical presentation and seriousness of 
Severe Acute Asthma and status asthmaticusSevere Acute Asthma and status asthmaticus

•• The treatment for asthmaThe treatment for asthma

Web Pages for AsthmaWeb Pages for Asthma
•• http://www.ginasthma.com/ginaslides/sld006.htmhttp://www.ginasthma.com/ginaslides/sld006.htm
•• I think that you’ll find slides # 6I think that you’ll find slides # 6--40 the most 40 the most 

helpfulhelpful

•• ReferenceReference
–– http://www.pediatriconcall.com/fordoctor/Diseaseshttp://www.pediatriconcall.com/fordoctor/Diseases

andCondition/asthma.aspandCondition/asthma.asp


