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Relationship Between Airway Inflammation Assessed by Induced Sputum and
Airway Hyperresponsiveness in Asthmatic Patient

Lee Young Chung, M.D., Hyun Jin Kim, M.D., Gyeong Won Jeong, M.D.,
Mi Jeong Kang, M.D, Hwi Jong Kim, M.D., Hyo Young Chung, M.D.,
Jong Deog Lee, M.D., Young Sil Hwang, M.D.

Department of Internal Medicine, College of Medicine, Gyeongsang National University, Chinju, Korea

Background : Airway inflammation and hyperresponsiveness are recognized as major characteristics of bron-
chial asthma. Airway inflammation has usually been assessed by invasive methods, e.g. BAL or bronchial biop-
sy, but recent studies proposed induced sputum as another reliable and non~invasive tool to investigate airway
inflammation in asthmatic patients. Thus, the relationship between airway inflammation assessed by induced
sputum and airway hyperresponsiveness was investigated in asthmatic patient.

Method : Airway responsiveness was determined by the concentration that caused a 20% decrease in FEV,
(PCy) after inhaling incremental concentrations of methacholine. The numbers of inflammatory cells and the
concentration of eosinophilic cationic protein{ECP) were assessed in induced sputum obtained by inhalation of
hypertonic saline(3% ).

Result | We analyzed sputum induced in 15 stable asthmatic patients.

The differential cell count(%) of macrophages, neutrophils, eosinophils and lymphocytes in induced sputum
were 39.1£27.0%, 29.6+21.0%, 28.8+18.8%, 1.3+3.1% respectively. The mean value of baseline FEV1
(predicted) and ECP were 76.3+30.3% and 1,101 +833 ug /L respectively. The geometric mean value of PC,,
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was 0.66 mg/mL. The relationships between the sputum eosinophil and ECP in induced sputum, and between
sputum eosinophil and degree of airway responsiveness(PCy) were found to be significantly correlated (r=0.
81, p<0.05 and r=-0.78, p<0.05, respectively). Sputum neutrophils and PC, were not correlated to each
other (r=0.11, p=0.69) and a significant negative correlation was found between ECP and baseline FEV,(pre-

dicted){r=-0.62, p<0.05).

Conclusion . The results of this study suggest that an induced sputum via a inhalation of hypertonic saline is

useful to determine a patient’s status of airway inflammation, and airway inflammation is one of the major

causal factors in the development of bronchial hyperresponsiveness in asthmatic patients. (Tuberculosis and

Respiratory Diseasss 1999, 47 : 517-524)
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Table 1. Baseline characteristics of the patients
included

Demographic Feature

Sex{male/female) 9/6*
Age(year) 39412
Duration(months) 62 +89

Mechacholine Challenge Test
FEV,( % predicted) 76 £28
PC(mg/mL) 0.65"
Induced Sputum

Total cells(mm™?) 7+6x10°
macrophages(% ) 39+27
lymphocytes( %) 1+3
neutrophils( %) 29422
eosinophils( %) 28+18

ECP( ug /L) 1,011 +833

*Data are expressed in mean+SD
FEV, : forced expiratory volume in one second
PC,, : provocative concentration of methacholine
causing a 20% fall in FEV,
ECP : eosinophilic cationic protein
t: geometric mean value
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Fig. 1. Relationship between ECP and baseline
lung function(FEV1,).
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Fig. 2. Relationship between ECP and the per-
centage of eosinophil in induced sputum.
(ECP : eosinophilic cationic protein)
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Fig. 3. Relationship between airway responsivenes
and the percentage of eosinophil in induced
sputum.

(Mch PC, : Provocative concentration of
methacholine causing a 20% fall in FEV)).

100
|
B
L .
E 1o « ®
§ s °
Sl o . P=0.69
b . o . r =011
.
0.1 R [ 3. : )
0 20 a0 60 80
Sputum neutrophil count (%)

Fig. 4. Relationship between airway respon-
siveness and the percentage of neutro-
phil in induced sputum.

(Mch PCy : Provocative concentration
of methacholine causing a 20% fall in
FEV,).
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