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Relationship between Bronchial Sensitivity and Bronchial Reactivity in Asthma

Ki Youl Seo, M.D., Jung Hyun Chang, M.D., Seon Hee Cheon, M.D.

Department of Internal M edicine, Ewha Womans University, Callege of Medicine, Seoul, Korea

Background : Airway hyperreponsiveness is a cardinal feature of asthma. It consists of both an increased sen-
sitivity of the airways, as indicated by a smaller concentration of a constrictor agonist needed to initiate the
brochoconstrictor response and an increased reactivity, increments in response induced subsequent doses of
constrictor, as manifested by slopes of the dose-response curve. The purpose of this study is to observe the rela-
tionship between bronchial sensitivity and reactivity in asthmatic subjects.

Method : Inhalation dose-response curves using methacholine were plotted in 56 asthmatic subjects. They
were divided into three groups(mild, moderate and severe) according to clinical severity of bronchial asthma.
PC20 were determined from the dose-response curve as the provocative concentration of the agonist causing a
20 % fall in FEV1. PC40 were presumed or determined from the dose response curve, using the PC20 and the
one more dose after PC20. Reactivity was calculated from the dose-response curve regression line, connecting
PC20 with PC40.

Results : PC20 were 1.83mg/m! in mild group, 0.96mg/ml in moderate, and 0.34mg/ml in severe. PC40 were
7.17mg/ml in mild group, 2.34mg/ml in moderate, and 0.75mg/ml in severe. Reactivity were 24.7+17.06 in
mild group, 46.1 +£22.10 in moderate, and 59.0+5.82 in severe. There was significant negative correlation be-
tween PC20 and reactivity (r=—0.70, P<0.01).

Conclusion ; Accordingly, there was significant negative correlation between bronchial sensitivity and brochial
reactivity in asthmatic subjects. However, in some cases, there were wide variations in terms of the reactivity
among the subjcts who have similar sensitivity. So both should be assessed when the bronchial response tor

bronchoconstrictor agonists is measured.
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Fig. 1. Clinical severity of bronchial asthma.
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Fig. 2. Two different types of dose response curves to inhaled methacholine.
A. consists of two curves. B, consists of one curve.

(@ : closed circle means actual value,
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Fig. 3. Examples of dose response curve to inhaled methacholine for measure of PC40.

The best fitting line was drawn, usin

g the dose of methacholine causing a 20%

fall in FEV,(PC20) and the one more dose after PC20.
A. PC40 was presumed on elongated dose-response curve.
B. PC40 was determined by interpolation between points on the dose-response curve.
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Fig. 4. Dose response curve with reactivity. Re-
activity was calculated from the dose-

Fig. 5. Points representing the reactivity and

PC20 are plotted. Dashed lines represent

68% confidence interval( £18SD).

A : Patient with 0.145mg/m} in PC20,
87.8 in reactivity

B : Patient with 0.148mg/ml in PC20,

response regression line, connecting . .
PC20 with PC40. 26.7 in reactivity
T
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Fig. 6. Comparison of reactivities of the subjects who have similar sensitivity.
There were wide variations in reactivity.
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Table 1. Characteristics of the patients and baseline spirometry in each group according to

asthma severity

Mild Moderate Severe
(n=40) (n=13) (n=3)
Age(yr) 37 +15* 38 +16* 65 +6

Asthma duration(yr.) 4+3.6 7+5.5 5+1.2
Attack/yr.# 0.5+1.91 0.9+£0.77 2.3+0.58
FVC(L) 3.5+0.94 3.7+1.16 2.5+0.86
(%predicted) 89+12.5* 93 +14.2* 72 +6.5
FEV1(L/sec) 2.9+0.80* 2.9+1.03 1.8+0.59
(%predicted) 90+ 12.7* 88 +14.6* 70+2.0

FEV1/FVC(%) 81.+8.9 77.£10.6 73+8.4
FEF25-75%(L/sec) 3.0+£1.25% 2.7+1.52 1.3+0.54

(%predicted) 82 +26.4* 72 +£30.0 47+9.1

# Only severe attacks that require emergency treatment or admission in hospital were counted

* p<C0.05 when compared to the severe group

Table 2. Bronchial sensitivity and reactivity in each group according to asthma severity

Mild Moderate Severe
PC20(mg/ml) 1.83 0.96 0.34
Log PC20 (0.26 +£0.440)* (-0.02+0.355)* (-0.47+£0.178)
PC40(mg/ml) 7.17 2.34 0.75
Log PC40 (0.86 £0.475)* (0.37+0.424)* (-0.13+£0.211)
Reactivity 24.7+17.06* 46.1+22.10 59.0+5.82

* p<0.05 when compared to the other group
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