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Comparison of 3 protocols in the methacholine bronchial provocation test
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Purpose: In Korea, KoKo dosimetry and Aerosol Provocation System (APS) are used in the methacholine provocation test (MBPT). In
this study, three protocols of the MBPT were compared.

Methods: In patients showing a positive MBPT using short 2-concentration methods for APS with cumulative provocative doses of
methacholine which results in a 20% fall in forced expiratory volume in 1 second (FEV:) (PD2o) <962.81, the MBPT was repeated, us-
ing 14-breaths methods for APS. In them, PDx; of those 2 protocols were compared to each other. Provocative concentration of
methacholine which results in a 20% fall in FEV: (PCy) in 14-breaths methods was also compared with that of 5-breaths methods in
other patients showing a positive MBPT with KoKo dosimettry during the study period.

Results: The positive rate in short 2-concentration methods was 18.1% (43 of 238), while that in 5-breaths methods was 14.0% (6 of
43). They were not different from each other (P=0.342). In 7 patients who underwent the MBPT twice, using short 2-concentration
and subsequent 14-breaths methods. The median of PD2o with a positive MBPT using short 2-concentration methods was 573.8 ug
with interquartile range (IQR) of 147.8-682.3 ug, whereas that in repeated MBPT using 14-breaths methods was 526.4 g (IQR, 95.0-
907.1 ug). They did not differ from each other (P=0.735). The median of PCy in MBPT using 14-breaths methods was 4.76 mg/mL
(IQR, 0.066-10.3 mg/mL) tended to be higher than that in other 6 patients who showed a positive MBPT using 5-breaths methods,

1.95 mg/mL (IQR, 0.42-4.85 mg/mL), but it was not significant (P=0.534).

Conclusion: Bronchial hyperresponsiveness was not different in 3 protocols of MBPT. (Allergy Asthima Respir Dis 2024;12:140-146)
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Table 2. Dilution schedules for preparing methacholine solutions in methacho-
line bronchial provocation test using KoKo dosimeter

Take Add NaCl (0.9%) Obtain dilution
100 mg 6.25mL A: 16 mg/mL

3 mL 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

Table 1. Two protocols of methacholine bronchial provocation test using aerosol provocation system

Concentration Concentration ~ Nebulizer output ~ Nebulizer output Nebulized dose ~ Nebulized dose
Step . No. of breaths :
(mg/ml) (%) (uL/min) (sec) (per step, jg) (cumulative, pg)
Protocol 1. Short 2-concentrations methods
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 62.8
4 16 16 240 0.563 5 180 2428
5 16 16 240 0.865 13 720.01 962.81
Protocol 2. 14-breaths methods
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 14 716.8 954.8
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Fig. 1. Participants flowchart. APS, Aerosol Provacation System; MBPT, methacholine provocation test.

o] oTLof A= APS ¢I=7| 2 A}-8-5}0] 14-breaths methods=
Hletg 7| B EEARS AR 3R} 798 (APS ZAHL) I} KoKo
=715 AE-519] 5-breaths methods= HEFEH 7|85
A= AJRYEEe] oFAJHES-S H Q) 314} 67(KoKo AARD) Q] YA

Y =
HE FFHOR ula BART o] A7 7| HAT 229U
9] 51 ke & XY= ITh(GDIRB2023-209).
2. arEE 47
AT hapke) ek 2 el 719K A Akt 3l 1%, 4
4554 9710 A% ST o] o, LN
A

A& e SYURRES o) o2 718191 59 At
Ujol| A+= Wilcoxon signed-rank test = H]15}9 0. T}-2 Z|ch A
o]0l A]&= Mann-Whitney U-test= H|3}FiCE H|94: W4
= (%)% 3E7]3} 1 Fisher exact test= H]|w3}ITh P<0.05¢]
L GOl xpo]7} Qlctal HekslITh IBM SPSS Statistics ver. 19.0
(IBM Co., Armonk, NY, USA)-& A}-8-5}10] B4 EA18 A|3)515]
31, Prism 84.3 (Graphpad Software Inc., Sad Diego, CA, USA)=
Apgstol ez E Al

142 https://doi.org/10.4168/aard.2024.12.3.140

Table 3. Diagnostic values of short 2-concentration and 5-breaths methods

Diagnostic value Short 2-concentration methods ~ 5-Breaths methods

Sensitivity 0.563 0.400

Specificity 0.982 1.000

Positive predictive value 0.930 1.000

Negative predictive value 0.841 0.757
2
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Table 4. Clinical characteristics of study subjects (n=13)

14-Breaths 5-Breaths methods
Characteristic methods by APS by KoKo dosimeter  Pvalue
dosimeter (n=7) (n=6)
Age (yr) 70.0(280-820)  45.0(258-695) 0295
Sex 0.383
Female 4(57.1) 2(33.3)
Male 3(429) 4(66.7)
Chief complaint 0413
Dyspnea 5(71.4) 3(50.0)
Cough 2(28.6) 3(50.0)
Symptom duration (mo) 2.0(1.0-120.0) 8.5(2.3-39.0) 0.945
Smoking status 0.585
Current smoker 3(429) 1(16.7)
Former smoker* 1(14.2) 1(16.7)
Never smoker 3(429) 4(66.6)
Comorbid disease
Allergic rhinitis 4(57.1) 4(66.7) 0.587
Sinusitis 2(28.6) 3(50.0) 0413
Food allergy 1(14.3) 0(0) 0.538
NSAIDs intolerance 1(14.3) 0(0) 0.538
Chronic urticaria 1(14.3) 0(0) 0.538
Hypertension 3(42.9) 0(0) 0122
Diabetes mellitus 1(14.3) 0(0) 0538
Atopy" 4(57.1) 2(33.3) 0.383

Peripheral blood eosinophil (/uL) 120.0 (0.0-660.0)
Serum total IgE (kUa/L) 136.0(0.0-191.0)
Baseline pulmonary function test

2995(153.6-536.3) 0.445
2325(525-9198) 0295

FVC (%predicted) 77.0(64.0-89.0) 920(775-116.8) 0.234
FEV; (Yopredicted) 75.0(66.0-92.0)  89.0(59.8-107.3) 0.628
FEVi/FVC (%) 74.0(65.0-76.0)  73.0(608-77.0)  0.534
Fractional exhaled nitric oxide ~ 17.0(10.0-26.0)  595(44.8-127.3)  0.035
(ppb)
Final diagnosis
Asthma 7(100.0) 6(100.0) 1.000

Values are presented as median (interquartile range) or number (%).

APS, Aerosol Provocation System; NSAIDs, nonsteroidal anti-inflammatory drugs;
FVC, forced vital capacity; FEV+, forced expiratory volume in 1 second.

*Former smokers were defined as those who had quitted tobacco smoker 1 year be-
fore the methacholine bronchial provocation test. 'Atopy was indicated if the mean
wheal diameter induced by 1 or more of common inhalant allergens was larger than
that induced by histamine in skin prick test or if serum level of specific IgE for 1 or
more of common inhalant allergens indicated class 3 or more in single- or multiplex
enzyme-linked immunosorbent assay.

AR AL SR B A0 2 Akt

3. 2 EZ7HPD22t PCx2| H|

14-Breaths methods®] PDyt= 526.4 pg (95.0-907.1 pg) o2
short 2-concentration methods®] 573.8 pg (147.8-682.3 ug)} H|
wsko] FoJ3t zfolE= ARITHP=0.735) (Fig. 2). Short 2-concen-
tration methods 7JA} - 14-breaths methods A 714 9] A& A7+
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Fig. 2. Comparison of PDz between 14-breaths methods and short 2-concentra-
tion methods for APS. APS, Aerosol Provocation System; PDz, cumulative pro-
vocative dose of methacholine that results in a 20% fall in forced expiratory
volume in 1 second.
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Fig. 3. Comparison of PGy between 14-breaths methods for APS and 5-breaths
methods for KoKo dosimeter. APS, Aerosol Provocation System; PCs, provoca-
tive concentration of methacholine that results in a 20% fall in forced expiratory
volume in 1 second.
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Fig. 4. Comparison of PDz between 14-breaths methods, short 2-concentration
methods for APS, and 5-breaths methods for KoKo dosimeter. APS, Aerosol
Provocation System; PDz, cumulative provocative dose of methacholine that re-
sults in a 20% fall in forced expiratory volume in 1 second.
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