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Abstract : Effects of complex spa therapy, which comprises swimming training in a hot

spring pool, inhalation of iodine salt solution and fango therapy, were analyzed in

patients with steroid-dependent intractable asthma (SDIA) by comparison between the

subjects with and without efficacy of the therapy. 1.

The complex spa therapy

was effective in the patients with lower levels of FEV.« and %PEFR. 2. The complex

spa therapy was not always effective in the patients with a low value of %Vs which

represents depressed airflow in the small airways. 3. The efficacy of the complex spa

therapy was found in the patients showing a low value of %V accompanied by BAL

neutrophilia, but not found in those without increased proportion ( more than 10% )

of neutrophils in BAL fluid. The results reveal that the complex spa therapy is effective
in patients with SDIA showing low values of FEV..x and %PEFR, and in those with
a low value of %Vs and BAL neutrophilia.
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Introduction

Bronchial asthma is usually controllable
with antiasthmatic drugs except corticosteroid
hormone. There are, however, some adult
patients whose attacks cannot be controlled
without corticosteroid therapy. In these pa-
tients, long-term corticosteroid therapy 1is
required for the treatment of their attacks.

Our previous studies have shown that spa

therapy, particularly swimming training in a
hot spring pool, is effective in patients with
steroid-dependent intractable asthma(SDIA)"™®,
and that the swimming training in a hot
spring pool improves ventilatory function of
patients with bronchial asthma®.

Later inhalation therapy with iodine salt
solution has been demonstrated to be effec-
tibve on patients with bronchial asthma®,

particularly on those with type Ib. bron-
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choconstriction + hypersecretion type and

with type II. bronchiolar obstruction type®®.
More recently, we developed another spa

therapy, fango therapy for the treatment of
bronchial asthma'™.

In the present study, he effects of complex
spa therapy, whichconsists of swimming
training in a hot spring pool, inhalation ther
apy with iodine salt solution and fango
therapy, were evaluated in patients with
bronchial asthma to analyze the action mech-

anism of the complex spa therapy.
Subjects and Methods

To analyze the direct action of the complex
spa therapy on the airways of patients with
bronchial asthma, 12 adult asthmatics were
selected in this study. All of them had the
complex spa therapy for one to three months
during their admission at Misasa Branch
Hospital. Of these, 6 were effective (group
A) and 6 were non-effective cases (group B)
with the complex spa therapy. The mean age
of the effective cases (3 females and 3
males) was 56.3 years (range, 46—71 years),
and that of the noneffective cases (4 females
and 2 males) was 43.3 years (range, 23—171
years). All of the study subjects were non-
smokers, and had been on corticosteroid ther-
apy for over two years (steroid-dependent
intractable asthma ; SDIA).

The complex spa therapy, which comprises
swimming training in a hot spring pool™?,
inhalation with lodine salt solution® and
fango therapy?, was carried out for all
subjects.

Bronchoalveolar lavage (BAL) was per-
formed in all subjects by the method previo
usly described when they were attack free™.
Informed consent for the examination of
BAL was obtained from all subjects. The

aspirates by a bronchoscope were filtered
through sterile steel mesh, and the filtrates
were centrifuged at 1200 rpm for 10 min at
4°C. Smear preparations were made using
the cell suspension. The slides were air dried
and stained with May Giemsa. The BAL cells
were differentiated by observing 500 cells
excluding epithelial cells. The results were
expressed as a percentage of thetotal cells.

Ventilatory function test was performed
in all subjects by a Box Spiror 81 (Chest Co)
when they were asymptomatic.

Immediate skin reaction to allergens, house
dust (HD), Candida (Ca), ragweed, silk,
Aspergillus (As), Alternaria (Al), was exam-
ined with 0.02 ml of commercial allergen
extract (Torii Pharmaceutical Co). The
diameters of flare and wheal at 20 min were
measured in millimeters after the test. The
diameter of flare larger than 20 mm or
wheal larger than 9 mm was regarded as
positive.

Serum Level of IgE was measured by radi-
oimmunosorbent test (RIST), and specific
IgE antibody was estimated by radioallergo-
sorbent test (RAST).

The level of serum cotisol was determined
between 7 and 8 o’clock in the morning by

radioimmunoassay (RIA).

Results

Characteristics of the study subjects
Table 1 shows the characteristics of the

study subjects. The serum IgE level of the

subjects was considerably low with a mean
of 188 1Umf (range, 36-888 1U, mf). Imme-
diate skin reaction was positive to HD in 3
(25%) and to Ca in 5 (41.7%) out of the
twelve subjects. Specific IgE to inhalant

allergens was found in only one case (8.3%).
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The level of serum cortisol was low in all
subjects with a mean of 2.2 mcgdl (range,
0—5.6 mcg,/dl) (Table 1).

Table 1. Characteristics of the patients with
complex spa therapy during
hospitalization

Case Age, Serum IgE Skin RAST Serum
no years Sex Bffect (10/ml1) test score cortisol

1 mn .} + 108 Ca - 1.3
2 46 M + 238 Ca,As - [}

3 56 F + 105 - - 2.0
4 53 F + 36 Ca - 5.6
5 65 M + 106 As - 2.2
6 47 F + 888 Ca,HD - 3.8
? 37 M - 201 - - ]

8 46 F - 114 As,Al - 2.5
9 23 ¥ - 87 HD BD2+ 1.7
10 58 M - 13 - - 3.5
" 7 F - 149 HD - 2.9
12 25 F - 114 Ca, - 1.4

*
'Bffect of complex spa therapy’ * meg/dl. Ca, Candida
albicans; As, Aspergillus; Al, Alternmaria; HD,house dust

Ventilatory function and efficacy of the
therapy

The value of FEVie under 60% was found
in 3 of the six effective subjects (group A)
and in 2 of the six non-effective subjects
(group B). The value of %PEFR under 70%
was observed in 5 cases of group A and in
2 of group B. The values of ¥MMF, %Vs
and %Vs were generally lower in group A
than in group B, and the value of %V
under 10% was found in 4 cases of group A
and in 3 of group B(Table 2).

Table 2. Ventilatory function of the patients
with bronchial asthma before

complex spa therapy

Case * Ventilatory function ,
no Rffect |?VC FBV1_0‘ SPEFR SUMF ‘Vso ‘st
1 + 35.5 35.5 41.2 19.7 9.1 7.8
2 + 60.4 41.8 30.1 10.5 7-8 7.6
3 + 120.5 51.1 63.4 25.2 19.7 12.8
4 + 74.0 61.2 47.2 21.4 15.0 a.9
5 + 44.7 45.4 51.4 7.6 13.1 6.7
6 + 129.2 80.4 134.0 771 59.8 51.5
7 - 70.5 80.4 80.2 42.8 35.9 8.3
8 - 114.2 B4.4 117.2 76.3 55.0 44.0
9 - 71.5 693.0 7t.0 22.1 14.4 7.1
10 - 79.9 56.1 59.0 17.5 14.2 8.4
11 - 65.6 57.3 52.5 15.7 1.1 7.5
12 - 88.5 70.6 61.8 37.4 32.2 20.3

+
Bffect of complex spa therapy.

The mean values of FEV: .x and ¥PEFR
were significantly lower in group A with
efficacy of the therapy compared with the
values in group B without efficacy (FEV .. ox,
p<0.05 ; %PEFR, p<0.02). The difference was,
however, not significant in the values of
%MMPF, %V« and %Vs between the groups
A and B (Fig.1). The results reveal that the
complex spa therapy is effective for the
patients with SDIA showing low values of
FEVis and %PEFR.
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Fig. 1. Comparison of ventilatory function

between the patients with ([__]) and
without efficacy (HHM) of complex

spa therapy. *p<C0.02, **p<0.05.

Cellular composition in BAL fluid and

efficacy of the therapy

The proportion of neutrophils in the BAL
fluid was higher in group A compared with
group B. The mean frequency of neutrophils
was 30.0% in group A and 10.9% in group
B, but no significant difference was present
between the groups A and B. While the
proportion of eosinophils in the BAL fluid
was higher in group B (mean, 5.4%) than in
group A (mean, 2.4%). The difference in the



frequency of the BAL eosinophils was not
significant between the groups A and B. The
results demonstrate that cellular composition
in BAL {fluid is not always releated to

efficacy of the complex spa therapy (Table

3, Fig. 2)

Table 3. Cellular composition in BAL fluid
of the patients with bronchial
asthma before complex spa therapy

Case * BAL cells (%)
no Effect Mac Lym Neut Eos Bas

1 + 58.0 2.0 9.0 1.0 [}

2 + - 6.6 4.0 88.0 0.6 0

3 + 40.7 1.3 35.4 7.8 4.8

4 + 74.7 8.0 15.0 3.0 [

5 + 64.1 32.7 3.0 0.2 4]

6 + 85.6 11.8 0.8 1.6 0.2

7 - 46.9 7.2 39.1 5.5 1.3
8 - - 60.0 11.6 16.4 12.0 [}

9 - 9.2 5.4 2.6 12.8 []
10 - 84.1 11.3 3.3 1.3 0
1 - 86.2 16.2 3.4 0 0
12 - 85.6 12.8 0.6 1.0 0

*

Effect of complex spa therapy. Mac, macrophages; Lym,
lyaphocytes; Neut, neutrophils; Eos, easinophils; Bas,
basophils
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Fig. 2. Comparison of cellular composition
in BAL fluid between the patients
with ([J)and without efficacy
(HM) of complex spa therapy. Mac,
macrophages ; Lym, lymphocytes ;
Neut, neutrophils ; Eos, eosinophils ;
Bas, basophils.
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Correlation between 9% neutrophils in BAL
fluid and the value of %V= in relation to
efficacy of the therapy

The complex spa therapy was effective in
4 subjects showing low value (less than 1096)
of %V accompanied by higher proportion
of neutrophils (more than 10%) in the BAL
fluid. While the therapy was not effective in
3 subjects showing the low value of %Vs
without the increased frequency of neutrophils
in the BAL fluid. The results show that
complex spa therapy is effective in patients
with low value of %Vs accompanied by
BAL neutrophilia (Fig. 3).
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Fig. 3. Correlation between %neutrophils in
BAL fluid and the value of %V in
the patients with (@) and without
efficacy ((O) of complex spa therapy

Discussion

Bronchial asthma is a disease characterized
by bronchial hyperresponsiveness to various
stimuli. The pathophysiological changes of
the airways such as bronchoconstriction,
bronchial membrane edema, mucus hypers-
cretion and bronchiolar obstruction are

related to the therapy for the disease. By
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addition of mucus hypersecretion and bronch-
iolar obstruction to simple bronchoconstric-
tion, asthma is more severe and more diffic-
ult to treat™ .

Our previous studies have shown that spa
therapy is effective on bronchial asthma®™®,
particularly on steroid-dependent intractable
asthma (SDIAY"®. The efficacy of sp therapy
is considerably different among patients with
bronchial asthma™™. More effective and less
effective cases are observed in the treatment
of bronchial asthma with spa therapy. More
effective were patients over the age of 41,
those over the age of 31 at onset of the
disease, those with type Ib(bronchoconstric-
tion + hypersecretion) and with type II
( bronchiolar obstruction ) of asthma®.
Furthermore, it has been suggested that spa
therapy improves ventilatory function of

asthma petients, particularly ventilatory

dysfunction in the small airways**®™.

In the present study, efficacy of complex
spa therapy was evaluated in patients with
SDIA, and the direct action on the airways
was analyzed by observing ventilatory
function and cellular composition in BAL
fluid. Regarding ventilatory function, the
complex spa therapy was assessed to be
effective in patients with low values of
FEV.e and %PEFR. The low value of %V
which 1s considered to represent ventilatory
dysfunction in the small airways, is not
always related to efficacy of the complex spa
therapy. The data from the present study
show that the complex spa therapy is more
effective in patients showing low value of
9%Vs (less than 10%) accompanied by BAL
neutrophilia. This might depend on different
pathophysiology of the small airways between
with BAL

neutrophilia. It might be suggested that the

the patients and without

commplex spa therapy is more effective in

patients with airway inflammation
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