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Learning Objectives

ǐReview what is Asthma 

ǐDefine what is Status 
Asthmaticus/Acute Severe 
Asthma

ǐDescribe conventional 
asthma treatments

ǐDescribe the utilized of 
Ventilator Graphics in the 
treatment and recognition of 
severe Asthma

ǐReview alternative therapies 
utilization to manage severe 
Asthma



What is Asthma
ǐChronic inflammatory disease of the airways-

hyperresponsive airways

ǐAcute and chronic airway inflammation

ǐAirway remodeling ïpermanent airway changes

ǐUp to 10% of people in the U.S. are affected

ǐIncreased by 60% in the past 20 years

ǐ~10% of patients with asthma will require 

corticosteroid tx, and ED visit or hospitalization 

once/yr.



Causes of Asthma 
Exacerbations

ǐRespiratory infection

ǐExposure to allergens

ǐAir pollutants

ǐExposure to tobacco smoke

ǐExercise

ǐChanges in weather/cold-air exposure

ǐNon-compliance with control 
medications



Clinical Presentation of 
Asthma

ǐInspiratory and expiratory wheezes or 

diminished breath sounds(ominous 

sign)

ǐTachypnea

ǐCough

ǐChest tightness

ǐIncreased secretions

ǐAccessory muscle use

ǐIncreased anxiety



What is different in Acute 
Severe Asthma?

ǐDoesnôt respond to initial bronchodilator treatment
ǐRR > 30

ǐSignificant accessory muscle use/retractions

ǐConfusion/fatigue

ǐAbsent breath sounds/minimal air movement

ǐPEF 25-50% predicted

ǐParadoxical breathing pattern

ǐRefractory hypercapnia

ǐWorsening hypoxemia

ǐCan progress to respiratory failure and cardiac arrest



Patient Presentation



Differential Diagnosis

ǐCOPD

ǐCHF

ǐPneumonia

ǐPulmonary embolism

ǐPneumothorax

ǐAllergic response 



Acute Severe Asthma

Bronchospasm

Airway Inflammation

Hyperinflation, 
V/Q Mismatch

Increased secretions/  mucus 
plugging

Respiratory Failure

Can gradually worsen or can be an acute severe attack



Hyperinflation on CXR

(Respiratory Care Library, Lehigh Valley Health Network)



Risk Factors for Death 
from Asthma

ǐHistory of severe exacerbation

ǐ2 or more asthma-related hospitalizations in 1 year

ǐMore than 3 visits to the ED for asthma

ǐUse of more than 2 rescue inhaler canisters in 1 month

ǐResident of inner city or low socioeconomic class

ǐIllegal drug use

ǐMedical or psychiatric comorbidities



Standard Treatments

ǐNebulized bronchodilators ïɓ2 agonists, 

muscarinic antagonists 

ǐSystemic Corticosteroids

ǐHydration ïhyperventilation-related dehydration

ǐOxygen therapy

ǐHeliox

ǐMechanical ventilation



Goals with Mechanical 
Ventilation

ǐVolume control modes preferred - PIPs 
will be high due to elevated resistance

ǐKeep plateau pressures < 30 cmH20

ǐSet appropriate high-pressure limit to 
deliver adequate tidal volume

ǐLow RR 6 to 10

ǐI:E Ratio 1:4 or 1:5

ǐAdequate sedation for vent synchrony ï
may need paralytic



Gas Distribution in Alveoli

Leatherman, 2013, Mechanical Ventilation for Severe Asthma

End exhalation

Positive-pressure 
breath



Auto-PEEP Measurements



Auto-PEEP Measurements

ǐAdvantages

ωtrend values

ωest. of airway 

obstruction

ωeasily performed

ǐDisadvantages

ωunder-estimate

ωcan lead to more 

air-trapping

ωventilator 

limitations

ωincorrect 

interpretation 



Potential Complications

ǐPneumothorax

ǐPneumomediastum

ǐMucus plugging

ǐCardiac ïstress cardiomyopathy

ǐHypotension ïhyperinflation can decrease 
venous return

ǐLactic acidosis
ωProduction of lactate from accessory muscle use

ωHigh doses of albuterol

ǐAnoxia ïcerebral anoxia =most common cause 
of death in status asthmaticus patients



Hemodynamic Instability

Air Trapping

Increased pulmonary vascular resistance

Decreased venous return

Reduced cardiac output

Hemodynamic Instability



Pulse Paradoxes 

BP varies  more than 10 mm/hg between inspiration and exhalation
Reflective of airway obstruction and air trapping

inspiration

exhalation





Classification of Life-threatening 
Asthma

ǐGradual deterioration over an extended 

period

ωoften associated with an infection

ǐA mild attack that turns into a severe attack 

(asphyxia asthma)

ωoften associated with an event or reaction

ωcan occur with any asthmatic!!!!!





GradualOnset Sudden Onset

Course Days Hours-asphyxic

Incidence 10-33% 45-88%

Airway pathology Mucus plugging None

Inflammatory cell Eosinophil Neutrophil 

Response to treatment Slow Quicker

Hospitalization
course

Long Short

Prevention Possible Underdetermined?

Phenotypes of Acute Severe Asthma



Hospitalization ICU Admission

Duration and severity of  symptoms Drowsy or confused

Severity of airflow Paradoxical thoraco-abdominial
movement

Severity of priorexacerbations Absence of wheezing

Medication utilization at time of 
exacerbation

Bradycardia

Access to medical care and 
medications

PEPR<25%

Presenceof psychiatric illness SpO2<90%

Home support and conditions Pulsusparadoxus

Important Considerations of Hospitalization vs. ICU Admission





Flatten Diagrams 



22 yr. old
Status



Treatment of Life-Threatening Asthma



Using Ventilator
Graphics



Continuous Beta-agonist Therapy

Continuous nebulization with 
SABA, albuterol 10ï25 mg per 
hour or 0.5ï1mg per kg per 
hour



Side Effects

ǐTachycardia

ǐHyperkalemia

ǐTachyphylaxis   

ǐTremor (may be difficult to see in 

patient who is on a paralytic)    



Alternative Treatments

ǐPermissive hypercapnia ïpH > 7.2

ǐHFNC/NPPV ïlimited number of small trials

ǐMagnesium sulfate

ǐMethylxanthines ïtheophylline, aminophylline

ǐV-V ECMO ïminimize MV adverse effects

ǐSevoflurane therapy  



Alternative Interventions

ǐPermissive hypercarbia

ǐHeliox

ǐV-V ECMO

ǐMagnesium Sulfate



Permissive Hypercarbia

ǐAllow PaCO2 to rise in order protect the 

lung for injury from high PIP/PLT

ǐMaintain pH > 7.25

ǐBuffer pH with THAM or HCO3

ǐMay cause cardiac ischemia

ǐNot to be used in head injured patients



Heliox

ǐLower density than oxygen 

ǐProduces a lower Reynolds Number

ǐClinical studies have demonstrated a reduced of 

WOB by 35%

ǐDecreases pulses paradoxes 

ǐReduction in PaCO2

ǐ?reliable ventilator monitoring 



Heliox
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