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Table 1 Subjects in this study

Asthma Asthma
Healthy : -
volunteers patients patients
(untreated) (well controlled)

N 16 13 29
mean age (yr) 384+83 55.9+20.8 678115
Gender (Male/Female) 16/0 3/10 15/14
Smokers/Ex-smokers/Non-Smokers 8/0/8 1/0/12 0/10/19
Type of asthma (Atopic/Non-atopic) — 9/4 15/14
Duration from onset of Asthma (months) — — 64.7 £52.0
Duration of using inhaled corticosteroid (months) — — 56.6 £ 50.7
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Table 2 Rate of sputum induction and time to obtain induced sputum

(A) Rate of sputum induction

Rate of sputum induction (%)

5% hypertonic 10% hypertonic p value
N saline saline
Healthy volunteers 16 18.8 75.0 0.004
Asthma patients 13 92.3 — —
(untreated)
Asthma patients 29 379 759 0.007

(well controlled)

(B) Mean induction time to obtain induced sputum (min)

5% hypertonic saline

Healthy volunteers
Asthma patients (untreated)
Asthma patients (well controlled)

10% hypertonic saline

Mean induction time (min)

First induced Last induced

sputum sputum
21.3+5.06 None

87+53 164+10.8
127+37 187+1.3

Mean induction time (min)
First induced Last induced

sputum sputum
Healthy volunteers 163+3.1 23726
Asthma patients (well controlled) 66+42 17.2+25
% R % J% h Surfactant protein D (SP-D) f{&, B4 REAIE

Eosinophil Cationic Protein (ECP) f&, &&U7
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Table 3 Changes in major indexes of pulmonary functions before, and soon after and 15 minutes after
10% hypertonic saline inhalation in patients with well controlled asthma (N = 29).

Before

Soon after finishing inhalation

15 minutes after finishing inhalation

p value p value
%VC 1081+14.0 1036+16.3 0.002 1058 +114 NS
FEV1.0% 76.1+99 752+10.6 NS 771+76 NS
pred %FEV1.0 96.7+13.8 928+159 0.002 939+15.1 NS
V50 (FEF50) 259+1.57 247+160 0.007 274+111 NS
V25 (FEF75) 0.98 +0.66 0.95+0.64 NS 097 =045 NS
V25/H 0.60 +0.38 0.58+0.37 NS 0.60 +0.26 NS

Abbreviations FEF: Forced Expiratory Flow, N.S: no statistical significance.
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Fig. 1. Comparison of sputum induction between 5% and 10% hypertonic
saline inhalation in patients with treated asthma.
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Fig. 2. 10% hypertonic saline-induced spu-
tum SP-D values.
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Fig. 3. Correlation between sputum SP-D and ECP in the well controlled
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serum albumin levels in the well controlled
asthma group.
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Table 4 Results of patient questionaire

A Healthy volunteers Asthmatic patients (well controlled)
nswer _ -
(n = 16) (n = 29)
Salty 0 1( 35%)
Q1 Slightly salty 6 ( 37.5%) 7 ( 24.1%)
No taste 10 ( 62.5%) 21 ( 72.4%)
Feeling better 1( 6.3%) 0
Q2 Nothing 12 ( 75.0%) 25 ( 86.2%)
Severe feeling T 3( 18.7%) 4 ( 13.8%)
Very severe feeling 0 0
Q3 Yes 0 0
Nothing 16 (100.0%) 29 (100.0%)
Yes 12 ( 75.0%) 23 ( 79.3%)
Q4 Any 4 ( 25.0%) 6 ( 20.6%)
No 0 0

Q1. Did it taste salty when you inhaled the 10% hypertonic saline?
Q2. Was the feeling sereve when you performed the 10% hypertonic saline inhalation-

induced sputum method?

Q3. Did you feel anything abnormal after finishing the inhaled method?
Q4. Will you allow us to perform the inhaled method again?
T: The most reasons were the length of the inhalation time.
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Wo§ B IT H R AGE & il LIS S b 720,
WEGEIREOE R S 5 2 L3 w2 &
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THE EVALUATION OF THE DISTAL AIRWAY INFLAMMATION OF WELL CONTROLLED
ASTHMATIC PATIENTS USING SPUTUM INDUCTION BY INHALATION OF 10%
HYPERTONIC SALINE FOR 15 MINUTES

Hiroyuki Ohbayashi?? and Mitsuru Adachi?

Y Department of Allergy and Respiratory Medicine, Tohno-Kousei Hospital
2 Department of Respiratory and Allergy Medicine, Showa University

Background: As the clinical importance of treatment to asthmatic distal airway has been recognized,
this study aimed to evaluate the efficacy of the 10% hypertonic saline-induced 15 minutes long-
inhaled method to assess the inflammatory situation in the distal airways.

Methods: The subjects were 16 healthy volunteers and 29 patients with well controlled asthma.
They inhaled 5% or 10% hypertonic saline for 15 minutes and the sputum induction rates and in-
duced times were measured. We also investigated the values of surfactant protein D (SP-D) and
eosinophil cationic protein (ECP) both in early- and late-phase induced sputum, together with pulmo-
nary function indexes, and the patients’ impressions of the method.

Results: The sputum induction rates with 10% hypertonic saline inhalation in both healthy volun-
teer group and well controlled asthmatic patients group were significantly high compared with
those with 5% hypertonic saline inhalation; 75.0% (p =0.004) and 75.9% (p = 0.007), respectively. The
SP-D levels in late-phase sputum in both healthy volunteer group and well controlled asthmatic pa-
tients group significantly elevated compared with those in the early-phase: p=0.045 and p = 0.007, re-
spectively. The SP-D levels in late-phase sputum significantly correlated to those of ECP in the well
controlled asthmatic patients group (r =0.527, p =0.017). The pulmonary function index FEV1.0% of
18 well controlled asthmatic patients (62.1%) attenuated 2.9 =2.5% soon after finishing the 10% hy-
pertonic saline inhalation, and recovered after an additional 15 minutes rest. 70~80% of the subjects
in both groups answered that they felt no strain in using the inhaled method.

Conclusion: The late-phase sputum obtained by the 10% hypertonic saline-induced 15 minutes long-
inhaled method may be useful in evaluating the inflammatory situation in the distal airways.
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