
BRONCHIAL PROVOCATION TESTS

Junior Members Practical Courses

DONG IN SUH
SOUTH KOREA



Rationale
• To demonstrate the Airway Hyper-Responsiveness 



• To demonstrate the Airway Hyper-Responsiveness 

Hyper-SENSITIVITY: the amount of stimuli 
that causes a certain degree of response

Hyper-REACTIVITY: the degree of 
maximal response plateau



Types of Bronchial Challenge Tests

• Specific vs. non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Tidal breathing vs. Dosimeter method

• Outcome measures



• Specific vs. non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Tidal breathing vs. Dosimeter method

• Outcome measures

Allergens, i.e. Dust mites, Dog epithelia, Pollens, 
Perfumes, or any suspected provoking factors

Non-specific stimuli, i.e. Histamine, Methacholine, 
Cold air, Hyperventilation, Exercise, Hypertonic saline, 

Mannitol 

Types of Stimuli



Types of Non-specific Stimuli

Indirect stimulus

Intermediary cells

Direct stimulus

Effector cells

Airflow 
limitation

Histamine, Methacholine

• Inflammatory cells
• Neuronal cells

• Airway smooth muscle cells
• Bronchial endothelial cells
• Mucus producing cells

adapted from Van Schoor J et al., Eur Respir J 2000;16:514-33. 



• Graded vs. “SHOT-gun”

Types of Exposure

Same amount of stimuli
Different degree of responses

Different amount of (graded) stimuli
Same degree of responses



• Tidal breathing vs. 

Dosimeter method

Types of Delivery

Easy to cooperate, Longer time, Larger amount of inhalant

Needs cooperation (deep breathing), shorter time, 
smaller amount of inhalant



• Any relevant responses to the asthma 
provocation

– %fall in FEV1

– Provocative Concentration/ Dose (i.e. PC20, PD20, 
PD15, etc.) to provoke a certain amount of 
response (measured by spirometry, IOS, etc.)

– Endpoint Concentration (EPC) that causes 
wheezing or desaturation

– Tachypnea, Cough count: not validated

Outcome Measures



Exercise challenge test

• Specific vs. non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Treadmill running, cycling, free-running, etc.

• Outcome measures: 

– %fall in FEV1 assessed by the spirometry (PFT)



• In Dry or conditioned air

• Maximal exercise for 4-6 min ( a total of 6-8 min)

• EKG monitored, HR 80%-90% of predicted maximum

• If possible, monitor the ventilation: 
40%-60% of predicted MVV (35x FEV1)

• Follow the serial FEV1 right after the exercise

• Prepare beta-agonist inhaler for the severe response



Conventional MCT

• Specific vs. non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Tidal breathing vs. Dosimeter method

• Outcome measures: spirometry (PFT)

Methacholine challenge test





• Perform:

– Determine the baseline

– Determine the end-point

– Repeat the “challenge– measure” process

until either the FEV1 falls into the <80% of baseline or 
subjects reached the last dose-steps



• Calculate the “BHR” parameter
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• Interpret results (1)

Conventional MCT

1 mg/mL 4 mg/mL 16 mg/mL

Methacholine PC20

moderate to severe mild borderline normal BHR

BHR severity does not always correspond well with clinical severity



• Interpret results (2)

Conventional MCT

approximations presented to illustrate the relationships and 

principles of decision analysis



MCT for younger children

• Specific vs. non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Tidal breathing vs. Dosimeter method

• Outcome measures: wheezing, desaturation

Methacholine challenge test

describing as the “End-point concentration”



Choi SH et al., Allergy 2007;62:1119-24.

by desaturation
by wheezing
by both



Mannitol challenge test

• Specific vs. Non-specific

• Direct vs. Indirect

• Graded vs. “SHOT-gun”

• Inhale capsules via a special device

• Outcome measures: 

– Amount of inhaled mannitol causing 15%fall in 
FEV1 assessed by the spirometry (PFT)



Anderson and Brannan. Clin Rev Allergy 
Immunol 2003;24:27-54.



Interpret results: for methacholine



Interpret results: for exercise/ mannitol



• Tidal breathing vs. dosimeter method

PC20 derived from the tidal breathing method
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Anderson et al., Am J Respir Crit Care Med 
1997;156:758-65.

Brannan et al., Am J Respir Crit Care Med 
1998;158:1120-6.

In 33 skyers.
Sue-Chu et al., Br J Sports Med
2010;44:827-32.



• Questions or Comments…?


