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The Korean Academy of Asthma, Allergy, and Clinical Immunology task force report

aims to provide new protocols for methacholine

challenge test (MCT). Although new devices have different delivery system compared to old ones, previous protocols are still used,
which cannot guarantee adequate diagnoses of asthma. Another important issue is the recent recommendation in European Respi-
ratory Society (ERS) technical standard guideline to use a delivered methacholine dose that causes a 20% decrease in forced expira-
tory volume in 1 second (FEV:) (PD2). Although the previous protocol based on the methacholine concentration causing a 20% de-
crease in FEV; (PC) has been used globally, several studies have reported that PDao is more reliable and applicable for new proto-

cols of MCT. Indeed, a tidal breathing inhalation protocol using a breath-actuated o
we recommend 3 protocols for the MCT using new devices and provide a brief sum
dated ERS guideline. (Allergy Asthma Respir Dis 2023;11:56-62)
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Table 1. Medications affecting airway hyperresponsiveness and withholding
time

Minimum time interval

iedleailan: from last dose to test (hr)
Short-acting B-agonists (e.g., Ventolin [salbutamol]/” 6
Long-acting Bz-agonists (e.g., salmeterol, formoterol 36
Ultra-long-acting Bz-agonists (e.g., Onbrez [indacaterol], 48
vilanterol, olodaterol*
Short-acting anti-muscarinic-antagonist 12
(e.g., Atrovent [Ipratropium]?®
Long-acting anti-muscarinic-antagonist (€.g., Spiriva >168
[tiotropium], Incruz® [Umeclidinium, Eklira [aclidinium]l®
Oral theophylline? 12-24

Reproduced from Coates AL, et al. Eur Respir J 2017;49:1601526,* with permission
of the © ERS 2023: European Respiratory Journal.
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SohnKH, etal. * Updated methacholine challenge test

Table 2. Dilution schedules for preparing methacholine solutions

Take Add NaCl (0.9%) Obtain dilution
Example of a dilution schedule for quadrupling concentrations
100 mg 6.25mL A: 16 mg/mL
3mL of dilution A ImL B: 4 mg/mL
3mL of dilution B ImL C: 1 mg/mL
3mL of dilution C ImL D:0.25 mg/mL
3mL of dilution D ImL E: 0.0625 mg/mL
3mL of dilution E ImL F:0.015625 mg/mL
Example of a dilution schedule for doubling concentrations
100 mg 6.25 mL A: 16 mg/mL
3 mL of dilution A 3mlL B: 8 mg/mL
3 mL of dilution B 3mL C: 4 mg/mL
3 mL of dilution C 3mlL D: 2 mg/mL
3 mL of dilution D 3mlL E: 1 mg/mL
3 mL of dilution E 3mlL F: 0.5 mg/mL
3mL of dilution F 3mlL G: 0.25 mg/mL
3mL of dilution G 3mL H: 0.125 mg/mL
3mL of dilution H 3mlL : 0.0625 mg/mL

This table shows examples of dilutions with quadrupling and doubling increases,
using 100 mg 1 vial of methacholine and sterile saline (0.9% NaCl) for diluent. If
necessary, alternative concentrations can be used from a different initial dilution
step. For example, adding 5 mL of NaCl to 100 mg methacholine would produce di-
lution A of 20 mg/mL and adding 8.3 mL of NaCl to 100-mg methacholine would
produce dilution A of 12 mg/mL.

Reproduced from Coates AL, et al. Eur Respir J 2017;49:1601526," with permission
of the © ERS 2023: European Respiratory Journal.
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Table 3. Interpretation of airway response to methacholine

PDzo pmol (pg) PCz0 mg/mL Interpretation
>2(>400) >16 Normal
0.5-2.0(100-400) 4-16 Borderline AHR
0.13-0.5(25-100) 1-4 Mild AHR
0.03-0.13 (6-25) 0.25-1 Moderate AHR
<0.03(<6) <0.25 Marked AHR

PDa, provocative dose causing a 20% fall in forced expiratory volume in 1 second
(FEV3); PCa, provocative concentration causing a 20% fall in FEV;; AHR, airway hy-
perresponsiveness.

Reproduced from Coates AL, et al. Eur Respir J 2017;49:1601526," with permission
of the © ERS 2023: European Respiratory Journal.
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Table 4. Three protocols of bronchial challenge tests with methacholine using APS system

Step Concentration Concentration Nebulizer putput Nebulizer output No. of Breaths Nebulized dose Nebulizqd dose
(mg/mL) (%) (uL/min) (sec) (Per step, ug) (Cumulative, pg)
1. APS & MedicAid Nebulizer - ACC. ATS short (5 steps)
1 0.0625 0.00625 240 08 14 28 28
2 0.25 0.025 240 08 14 12 14
3 1 0.1 240 08 14 448 58.8
4 4 04 240 08 14 179.2 238
5 16 16 240 08 14 71638 954.8
2. APS & MedicAid Nebulizer - (short - 2 concentrations)
1 2 0.2 240 0.351 1 281 281
2 2 0.2 240 0.469 3 11.25 14.06
3 2 0.2 240 0938 6 45 59.06
4 16 16 240 0.469 6 179.98 239.04
5 16 16 240 0.936 12 720 959.04
3. APS & MedicAid Nebulizer - (short - 2 concentrations)
1 1 0.1 240 0.234 3 28 28
2 16 16 240 0.234 1 15 178
3 16 16 240 0.352 2 45 628
4 16 16 240 0.563 5 180 2428
5 16 16 240 0.865 13 72001 962.81

60 https://doi.org/10.4168/aard.2023.11.2.56
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