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= Abstract =
Clinical Impact of Bronchial Reactivity and Its Relationship with
Changes of Pulmonary Function After Asthmatic Attack
Induced by Methacholine

Yon Ju Ryu, M.D., Young Ju Choi, M.D., Jae Jin Kwak, M.D.,
Ji A Lee, M.D., Seung Hyun Nam, M.D., Chang Han Park, M.D., Seon Hee Cheon, M.D.

Department of Internal Medicine, Ewha Womans University, College of Medicine, Seoul, Korea

Background : Bronchial reactivity is known to be a component of airway hyperresponsiveness, a cardinal fea-
ture of asthma, with bronchial sensitivity, and is increments in response to induced doses of bronchoconstrictors
as manifested by the steepest slope of the dose-response curve. However, there is some controversy regarding
methods of measuring bronchial reactivity and clinical impact of such measurements. The purpose of this study
was to evaluate the clinical significance and assess the clinical use by analyzing the relationship of the bronchial
sensitivity, the clinical severity and the changes in pulmonary function with bronchial reactivity.

Method © A total of 116 subjects underwent a methacholine bronchial provocation test. They were divided into
3 groups . mild intermittent, mild persistent, moderate and cough asthma. Severe patients were excluded.
Methacholine PC20 was determined from the log dose-response curve and PC40 was determined by one more
dose inhalation after PC20. The steepest slope of log dose-response curve, connecting PC20 with PC40, was
used to calculate the bronchial reactivity. Body plethysmography and a single breath for the DLCO were done
in 43 subjects before and after methacholine test.
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Results : The average bronchial reactivity was 38.0 in the mild intermittent group, 49.8 in the mild persistent
group, 61.0 in the moderate group, and 41.1 in the cough asthma group. There was a weak negative correlation
between PC20 and bronchial reactivity. A heightened bronchial reactivity tends to produce an increased clinical
severity in patients with a similar bronchial sensitivity and basal spirometric pulmonary function. There were
significant correlations between the bronchial reactivity and the initial pulmonary function before the
methacholine test in the order of sGaw, Raw, FEV,/FVC, MMFR. There were no correlations between the
bronchial sensitivity and the 9% change in the pulmonary function parameters after the methacholine test. How-
ever, there were significant correlations between the bronchial reactivity and the PEF, FEV,, DLCO.
Conclusion : There was weak significant negative correlation between the bronchial reactivity and the bronchi-
al sensitivity, and the bronchial reactivity closely reflected the severity of the asthma. A ccordingly, measuring
both the bronchial sensitivity and the bronchial reactivity can be of assistance in assessing of the ongoing dis-
ease severity and in monitoring the effect of therapy. (Tuberculosis and Respiratory Diseases 2002, 52 : 24-38)
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Fig. 1. Log dose-response curve and bronchial reactivity
Reactivity (slope) was calculated from the dose response regression line(@ closed circle
means actual value, O ;open circle means presumptive value)

Table 1. Characteristics of patients and baseline spirometry according to asthma severity and
cough asthma(n=116)

Mild Intermittent  Mild persistent Moderate Cough variant
(n=55) {n=20) (n=27) (n=14)
Age 37+14 43+16 42+17 48+ 15
Sex(M : F) 30 :25 10+10 13: 14 4:10
FVC(L) 3.7+0.86 3.5+0.92 3.41+0.86 3.1+£0.70
(%pred) 92+119 89+6.7 86 +13.6 91+104
FEV.(L/sec) 3.0+0.81 28+0.72 25+0.71 25+0.60
(%pred) 91+12.1* 90£10.1* 80+10.0 93+11.4*
FEV,/FVC(%) 81+0.1* 79+8.4 75+9.9 8147
MMFR (L /sec) 3.1+141 2.6+0.94 2.2+0.98 26+0.72
(%pred) 82 +28.2%* 75+23.8 60+19.8 82+18.8*
PEF(L/sec) 6.2+2.01 58+1.51 52+1.83 55+1.82
(%pred) 83+19.2* 80+12.9 71+£17.1 84+16.5

*p<0.05 compared to moderate group
4) EAIXzE| ciente] WHE o] L&A1, §2XE (p value) =

EAIXE = SAS B4 mz2ade o]-g-3fa] HALE 0.050]3t7 &}y,
A, Student’s t-test, Pearsons correlation coeffi-
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Table 2. Methacholine PC20, PC40 and bronchial reactivity according to asthma severity and

cough asthma(n=116)

Mild intermittent Mild persistent Moderate Cough variant
(n=>55) (n=20) (n=27) (n=14)
PC20(mg/ml) 141 0.56 1.86
LogPC20 0.15+0.461* 0.06+0.393 -0.23+0.363 0.37 +0.467*
PC40(mg/ml) 5.75 1.21 7.24
LogPC40 0.76 £0.521* 0.48 +0.439 0.11+0.365 1.02 +0.665*
Bronchial
o 38.0+£13.16* 498 +9.77 61.0+13.16 41.1+24.6*

Reactivity

*p<0.05 when compared to the moderate group
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Fig. 2. Correlation between bronchial sensitivity and bronchial reactivity(n=116) Group A : re-
activity> +1SD, Group B ; reactivity < -1SD
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Table 3. Differences of basal PFT and patient’s characteristics between group [ and 1I
(Group 1 : Group A in patients with PC20<2.0mg/ml, Group II : Group B in pa-

tients with PC20<2.0mg/ml)

Group 10 Group I (n=13)
Age 39+24 46+ 156
Sex (M:F) 7.4 9:4
PC20 0.6b 0.50
(LogP(C20) (-0.19+0.227) (-0.31£0.378)
PC40 1.18 3.94
(LogP(C40) (0.07£0.236*) (0.60+0.512)
Broncial reactivity 78.0 -8.46* 23.6£5.71
FVC(%pred) 90+14.5 91+113
FEV. (%pred) 86+11.7 89+13.3
FEV/FVC(%) 78+9.9 78 +£87
MMFR (% pred) 69+2.7 74+30.1
PEF(%pred) 81+7.2 80+8.9 B
MI :MP : Mo :CV” 0:1:8:2 10:0:1:2
ER or Adm?* 8/11 4/13
Steroid(inhaler : oral) 11:4 4:0

gL B

*p<0.01 comparing to group 11

**MT  mild intermittent, MP © mild persistent, Mo : moderate, CV : cough variant

R or Adm : admission to ER or Hospital
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Table 4. Correlations of baseline PFT with bronchial sensitivity and bronchial reactivity (n=43)

Initial parameter

Bronchial sensitivity

Bronchial reactivity

FVC
FEV,
FEV,/FVC
PEF
MMFR
TLC
FRC

RV
RV/TLC
DLCO
Raw
sGaw

-0.06 0.05
0.15 -0.16
0.37* -0.38*
0.13 0.35
0.33* -0.35*

-0.17 0.04

-0.09 0.08

-0.27 0.21

-0.22 0.18

-0.06 -0.15

-0.60** 0.46*
0.54** -0.53**

*p<0.05, **p<0.001

Table 5. Correlations of % change of PFT with bronchial sensitivity and bronchial reactivity

(n=43)

%change parameter Bronchial sensitivity Bronchial reactivity
FVC 0.04 -0.19
FEV, 0.21 -0.44*
PEF 0.23 -0.49*
MMFR 0.08 -0.21
TLC 0.04 -0.11
FRC -0.10 0.15
RV -0.15 -0.09
DLCO -0.30 -0.31*
Raw -0.01 0.04
sGaw -0.06 -0.03
*p<0.05

(% change) 2ol #9% Aa I &

b giglont, 719 WA Hau

N

T

VAR
©

Ak (% change)% PEF, FEV, %} 5559 £9
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