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Clinical Characteristics of Asthmatics Having Negative Results to Methacholine Bronchial Challenge Test

Ga-Young Ban, Hae-Lin Park, Eui-Kyung Hwang, Young-Min Ye, Yoo-Seob Shin, Dong-Ho Nahm and Hae-Sim Park

Department of Allergy & Clinical Immunology, Ajou University School of Medicine, Suwon, Korea

Background: The methacholine bronchial challenge test is
widely used to evaluate airway hyperresponsiveness in asth-
matics; however some studies have reported a few asth-
matics have negative methacholine bronchial challenge test
results. We investigated the prevalence and clinical charac-
teristics of this group of patients.

Methods: We retrospectively analyzed the medical records
of 118 patients diagnosed as having asthma who visited the
Allergy Clinic of Ajou University Hospital between March
2010 and February 2011. Patients were divided into 2
groups according to the methacholine bronchial challenge
test results: group I included those with positive results
(group I, n=92) and those with negative results (group II,
n=26).
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Results: Of the 118 subjects, 26 (22.0%) showed negative
methacholine bronchial challenge test results. The rates of
late-onset asthma (65.4%), non-atopy (42.1%) and over-
weight (47.4%) were higher in group II than in group I
(37%, P=0.013; 19.6%, P=0.008; and 23.9%, P=0.008). The
baseline lung function and the frequency of severe asthma
exacerbation were not significantly different between the 2
groups.

Conclusion: In this study, 22% of the asthmatic patients di-
agnosed by allergy specialists had negative methacholine
bronchial challenge test results. It is suggested that late-onset
asthma, non-atopy and overweight may be characteristic
findings. (Korean J Asthma Allergy Clin Immunol 2012;
32:152-158)
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E A= SPSS 16.0 version (SPSS Inc., Chicago, IL, USA)O. 2
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Table 1. Clinical characteristics of the study subjects

86.7+19.8% %] 2™ 827H(69.5%)°] ol x| 2] 80% ©]F oz &
Aolitt. I+ 1o Wi FEV, A& 7H7 o239
86.9+18.9%%} 85.9+23% 2 f2dt 207k §1%aL(P=0.815),
715 Aol AEE Jeh= A %9 FEV,/FVCY MMEFX| &
T & 7 893 zfo]l= YA THEEV/FVC, P=0.915; MMEF,
P=0.909).

A Z IgEX| & Il A] 1424221 KU/LE I2(516+837.9
KULE T} fo]abA] Sk om(P<0.001) F 7] AR =
7] 5ol IgE £ ¢ FFET UMM EUTHD. preronyssinus,
P<0.001; D. farinae, P=0.005). AA| thA = 104(88.1%)2]
Aol A AFHFEAAE At o] F 927 (88.5%) A
A AAE 4o F A W 4 2 FAF H|
& F T 3 74017} A ATHE AR, P=0.211; T4
g, P=0.190). I3 FH 9 Bu)Z WAL AA} A A H]
4% oAJF= zto| 7t %i&’iv‘rﬁ 5 AR, P=0.769; FH]E W
AFA, P=0.656) (Table 2).
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A= ICS/LABA (96™, 81.4%), 1CS (217, 17.8%) 2] HI=E
B9 1, ICSLABAS A} Hke glx}o] H| L& 7oA 59
SHA| ETH1778{65.4%] vs. 79%8185.9%]1, P=0.025).

2ol otstE o Jdg Aol e e 214
(17.8%)°]1 01 o] Z II-& 79H(26.9%), I+ 149H(15.2%) 2
25 ol o3 Aol f13P=0.139), A2 <5tz

Characteristics Total (n=118) Group | (n=92) Group Il (n=26) P value
Age (yr) 42.4+14 (19~76) 41.0+£13.4 47 3+15.6 0.045
Sex (female) 68 (57.6) 50 (54.3) 8 (69.2) 0.261
Late onset asthma (=40 yr) 1 (43.2) 34 (37) 7 (65.4) 0.013
Overweight (BMI=25) 36 (80.5) (23.9) 4 (53.8) 0.007
Ever smoker 23 (20) (22.5) 3 (11.5) 0.275
Atopy 88 (74.6 (80.4) 14 (53.8) 0.010
Other allergic disease 108 (91.5) 86 (93.5) 22 (84.6) 0.224
Occupational asthma 2 (1.7) (2.2) 0 (0) 1.000

Values are presented as meantstandard deviation (range) or n (%). P value calculated by Pearson chi-square test and independent
samples T test. Other allergic disease = Allergic rhinitis or allergic conjunctivitis or atopic dermatitis; group | = PCx<16 mg/mL; group

= PCx>16 mg/mL; BMI =
expiratory volume in 1 second.

body mass index; PCyx = a provocative concentration of methacholine causing a 20% fall in forced
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Table 2. Pulmonary function test and laboratory findings of the study subjects
Characteristics Total (n=118) Group | (n=92) Group Il (n=26) P value
Initial pulmonary function test
FEV: (% predicted) 86.7+19.8 (34.8~125.8) 86.9+18.9 85.9+23 0.815
FVC (% predicted) 86.8+17.4 (34.6~125.5) 87.1+16.7 85.4+20 0.661
FEV4/FVC (%) 84.1+8.3 (50.9~100) 84.1+£8.1 83.9+8.9 0.915
MMEF (% predicted) 71.5+£26.8 (12.7~129.9) 71.6+£26.5 70.9+£28.1 0.909
FEV1>80 (% predicted) 82 (69.5) 65 (70.7) 7 (65.4) 0.634
FEV{/FVC <70 (%) 5 (4.2) 4 (4.3) 1 (3.8) 1.000
MMEF <70 (% predicted) 55 (46.6) 42 (45.7) 13 (50.0) 0.824
BD response 39 (35.8) 28 (33.7) 11 (42.3) 0.485
Laboratory findings
Total IgE (KU/L) 433.6x£762.1 516+837,9 1424221 <0.001
D1>0.35 (KUL) 67 (56.8) 0 (65.2) 7 (26.9) 0.001
D2>0.35 (KUL) 75 (63.6) 5 (70.7) 10 (38.5) 0.005
Sputum eosinophil >3 (%) 33 (35.9) 22 (31.9) 11 (47.8) 0.211
Sputum neutrophil =65 (%) 53 (57.6) 37 (53.6) 16 (69.6) 0.227

Values are presented as meanztstandard deviation (range) or n (%). P value calculated by Pearson chi-square test and independent
samples T test. FEV, = forced expiratory volume in one second; FVC = forced vital capacity; MMEF = maximum mid-expiratory flow;
BD response = bronchodilator response; IgE = immunoglobulin E; D1 = Dermatophagoides pteronyssinus; D2 = Dermatophagoides
farina; group | = PCyx<16 mg/mL; group Il = PCyx>16 mg/mL; PCyx = a provocative concentration of methacholine causing a 20%

fall in forced expiratory volume in 1 second.

Table 3. Medication requirement of the study subjects

Characteristics Total (n=118) Group | (n=92) Group Il (n=26) P value
Steroid naive before MCT 29 (24.6) 25 (27.2) 4 (15.4) 0.304
Duration of treatment before MCT (day) 30.1+£62.4 (0~574) 28.6+65.9 35.2+48.4 0.634
Prescribed an ICS/LABA 96 (81.4) 79 (85.9) 7 (65.4) 0.025
Prescribed an ICS 21 (17.8) 13 (14.1) 8 (30.8) 0.078
Severe asthma exacerbation related care
Hospitalization history 21 (17.8) 14 (15.2) 7 (26.9) 0.139
Emergency room visit history 21 (17.8) 17 (18.5) 4 (15.4) 0.485
Oral steroid burst (=2 times/yr) 41 (34.7) 29 (31.5) 12 (46.2) 0.243

Values are presented as n (%) or meantstandard deviation (range). P value calculated by Pearson chi-square test and independent

samples T test. MCT = methacholine challenge test; ICS = inhaled corticosteroid; LABA =

long acting /- agonist; group | = PCxp<16

mg/mL; group Il = PCx>16 mg/mL; PCy = a provocative concentration of methacholine causing a 20% fall in forced expiratory volume

in 1 second.
SEAS W Aol Sl AR T 2hol| Zpolrt ¢l
Th17[18.5%} vs. 478[15.4%], P=0.485). =3t 2] <tslz
T8 2HZo|=E B4t 39 v &E F  7He] Aol
9 TH29™831.5%]1 vs. 129{46.2%1, P=0.243) (Table 3).
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