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Spa therapy for SDIA

Spa therapy is very important for the treatment
of steroid-dependent intractable asthma (SDIA).
Analysis of 181 patients with SDIA.
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Abstract: Characteristics of 181 patients with steroid-dependent intractable asthma
(SOIA) who were admitted to our hospital and had spa therapy for last 10 years were
examined in relation to the methods of spa therapy. For last 10 years, three kinds of
spa therapies were administered: spa therapy A (swimming training in a hot spring
pool) in the first atage (1982-1985), spa therapy B (swimming training+inhalation
of iodine salt solution) in the middle stage (1986 -1989),

and spa therapy C

(swimming training+inhalation of iodine salt solution+fango therapy) in the last
stage (1990-1991) of this study. 1. The number of patients with SOIA who were
admitted to our hospital and had spa therapy tended to increase from 2 in 1986 to 35
in 1991. 2. The number of SOIA patients over the age of 60 or over the age at onset
of 40 tended to increase from the first stage to the last stage. 3. The proportion of
patients from distant areas (prefectures other than Tottori) was decreasing for the
last stage, although the number of these patients was increasing in recent years. 4.
The proportions of patients divided by serum IgE levels and by clinical asthma types
did not change for last 10 years. 5. The proportion of type Ib and type II asthma was
considerably high in patients with SOIA for last 10 years. 6. Clinical effects of spa
therapy were observed in 21 of the 30 (70.0%) patients with SOIA in the first stage

(1982-1985) with spa therapy A, 68 of the 83 (74.7%) patients with SOIA in the
middle stage (1986-1989) with spa therapy B, and 61 of the 68 (89.7%) patients with
SOIA in the last stage (1990-1991) with spa therapy C.
Key words': swimming training in a hot spring pool, inhalation of iodine salt solution,
fango therapy, SOIA
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years). All the subjects were diagnosed as

Introduction
Pathophysiological changes

having steroid-dependent intractable asthma
III

the airways

(SDIA), since they had been treated with

bronchoconstriction,

glucocorticoids for more than 2 years. All

mucus hypersecretion, and edema of mucous

subjects were reactive to bronchodilators and

of

bronchial

asthma,

membrane, are often found during asthma

glucocorticoids. However, their asthma at-

attacks. In addition to these findings, bron-

tacks

chiolar obstruction is sometimes found in

glucocorticoids.
For last 10 years, different combinations

severe chronic

asthma

attacks.

We

have

reported that asthma is classified into three
clinical asthma types, Ia. simple bronchoconstriction type, lb. bronchoconstriction +
hypersecretion type, and II. bronchiolar obstruction type, according to the pathophysiological changes in the airways described
above (1-8).
In recent years, clinical significance of
airway inflammation in bronchial asthma has
been noted (9-14), particularly in relation to
the severity of asthma (15). Of these three
clinical asthma types, type Ib asthma is

could

not

be

controlled

without

of three kinds of spa therapies were administered for the treatment of bronchial asthma
(26). Spa therapy A (swimming training in a
hot spring pool) was performed in the first
stage of this study (1982-1985), spa therapy
B (swimming training + inhalation of iodine
salt solution) in the middle stage (19861989), and spa therapy C (swimming training
+inhalation of iodine salt solution + fango
therapy) in the last stage (1990-1990. The
backgrounds and clinical efficacy of spa
therapy in patients with SDIA were examined

characterized by eosinophilia III
bronchoalveolar lavage (BAL) fluid and type II
asthma by neutrophilia in BAL fluid. Pa-

in the three stages devided by the method of
spa therapy (26, 27).

tients with type Ib or type II asthma often
require long-term glucocorticoid therapy. Our

hot spring pool at our hospital, in which
temperatures of the room and hot spring
water were kept at 26°C and at 30°C, respec-

previous studies have shoown that spa therapy is effective in patients with bronchial
asthma (16 - 20), particularly even in those

Swimming training was carried out

III

the

tively. The training was performed for 30

asthma

min a day and 4 times a week. Inhalation of
1.0 mt of iodine salt solution (KT 134 mg/l
and NaCI 14.664 g/l) were administered

In the present study, backgrounds of pa-

twice a day every day (28). Fango therapy

tients with SDIA who were admitted to our
hospital and had spa therapy for last 10
years were examined in relation to clinical

was performed every day: fango taken from
Ningyo pass was heated to 70 - 80°C and
packed with cloth (40-43°C); this was ap-

effects of spa therapy.

plied to cover patients' back; these warm
packs were applied for 30 min (29).

with steroid-dependent
(21-25).

intractable

Subjects and Methods
The subjects of this study were 181 patients
with bronchial asthma (103 females and 78
males, mean age 55.6 years, range 16 - 77

Asthma classification was performed according to criteria modified
previusly described (1-8).
The criteria were:

from

those
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Type Ia. Simple bronchoconstriction type:

Results

Patients with symptoms such as wheezing
and dyspnea which are mainly elicited by
bronchoconstriction. In this study, we divided

The

number

of

patients

with

steroid-

dependent intractable asthma (SDIA), who

this into two subtypes according to the

were admitted to our hospital and had spa

mt / day

therapy, was considerably small (less than 20

amount of expectoration;

0 - 49

(type Ia-1) and 50-99 mt/day (type Ia-2).

patients) from 1982 to 1986. The number of

+ hypersecre-

patients with SDIA started to increase in

tion type: Patients with symptoms due to

1987, and after then tended to increase from
1988 to 1991 (Fig. 1).

Type lb. Bronchoconstriction
hypersecretion (more than 100

mt / day of

expectoration), in addition to bronchoconstriction.
Type II.

Bronchiolar obstruction type:

Patients with symptoms mainly elicited by
bronchiolar obstruction.
Clinical effects of spa therapy was as-
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sessed, marked, moderate, slight, and of no
value, by evaluating improvement of clinical

....QJ

20

symptoms and findings, and reduction of the
dose of glucocorticoids (27, 30). The therapy
was regarded as effective when marked or
moderate efficacy was shown : marked effi-

....o

10

cacy : their asthma attacks were markedly
improved, and/or reduction of glucocorticoids
used was attained; moderate efficacy; their
asthma attacks were clearly improved, but
they had occasional slight dyspnea with
wheezing, or reduction of glucocorticoids used
was not attained despite improvement of
symptoms ; slight efficacy : their asthma
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Fig. 1. Number of patients with steroiddependent intractable asthma (SDIA)
who were admitted to our hospital
and had spa therapy for last 10
years.

attacks were slightly improved, and they had

Table 1 shows characteristics of patients
with SDIA who were admitted to our hospi-

still dyspnea with wheezing, and the dose of
glucocorticoids was not reduced by spa therapy ; no efficacy: their asthma attacks and

tal in the three stages of this study : first
stage (1982-1985) when spa therapy A was
performed, middle stage (1986 -1989) when

the dose of glucocorticoids were not reduced

spa therapy B was performed, and last stage
(1990-1991) when spa therapy C was carried

by spa therapy.
Serum IgE level was measured by radioimmunosorbent test (RIST).

out. The mean age and age at onset of the
disease were low in patients who had spa
therapy in the first stage compared with
those in the middle and the
(Table 1).

last stages
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Table 1. Characteristics of patients with
SDIA who had spa therapy for

The proportion of patients over the age at

last 10 years.
Spa
therapy

Stage

No of
patients

Age at onset of the disease was divided into
three groups: 0-19, 20-39, and 40+ years.

Age

onset of 40 (so-called late onset asthma) was

Age at onset

(Yr)

(yr)

large, 46.7% in the first stage, 65.1% in the

First stage
( 1982-1985)

A

30

49.7

34.3

Middle stage
(1986-1989)

B

83

55.0

44.4

and tended to increase from the first stage to

Last stage
(1990-1991 )

C

68

58.9

44.7

the last stage (Fig. 3).

middle stage, and 69.1% in the last stage,

Spa therapy A: swimming training in a hot spring pool;
B: swimming training+inhalation of iodine salt solution;
c: swimming training+inhalation of iodine salt solution
+fango therapy. SOIA: steroid-dependent intractable
asthma.

Percent
stage

0

50

100

Patient age was divided into four groups:
0-29, 0 - 39, 40 - 59, and 60 + years. The

First
stage

propotion of patients over the age of 40 was
large, and tended to increase from the first
stage (1982 -1985)(80.0%) to the last stage
(1990 -1991)(91.2%). Particularly an increase

Middle
stage

in the proportion of patients over the age of
60 was remarkable, and the proportion was
23.3% in the first stage, 45.8% in the middle
stage, and 55.9% in the last stage (Fig. 2).

Fig. 3. Distribution of age at onset: under

o

50

age 19 at onset (~ ), between
ages at onset of 20 and 39 ( ~ ),
and over age 40 at onset (

L=:J)

in

patients with steroid-dependent intractable asthma (SDIA) who were

Percent
stage

Last
stage

100

admitted to our hospital in first
stage (1982 - 1985), middle stage

(1986-1989), and last stage (19901991).

First
stage
Middle
stage

Areas of patients' residence was divided
into two groups: in Tottori prefecture and

Last
stage

Fig. 2. Distribution of age: under age 29
( ~), between ages of 30 and 39
( _ ) , between 40 and 60 (~),
and over age 61 (L=:J ) in patients
with

steroid-dependent

intractable

asthma (SDIA) who were admitted
to our hospital in first stage (19821985), middle stage (1986 - 1989),
and last stage (1990-1991).

outside of Tottori prefecture (distant areas).
The proportion of patients from distant
areas (83%) was higher than that of those in
Tottori prefecture 06.7%) in the first stage.
In contrast, the proportion of patients from
distant areas tended to decrease from 83.3%
in the first stage to 33.0 % in the last stage
(Fig. 4).
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1001 +IU/ rnl!.
Percent
stage

0

50

The proportion of patients

with low serum IgE levels (0 - 200 IU/ rn£)
100

was large, 50.0% in the first stage, 56.6% in
the middle stage, and 44.1% in the last

First
stage

stage, but did not show any definite tendency
of decrease or increase. The proportion of

Middle
stage

patients with other serum IgE groups did not
change for last 10 years (Fig. 5)

Last
stage

The proportion of clinical asthma types in
Fig. 4. Areas of patients' residence: patients

patients with SDIA did not change for last 10

in Tottori prefecture (~ ) and

years: 36.7% type la-1, 26.7%

those from distant areas (outside of
Tottori prefecture) ([=:J ) in pa-

16.6% type lb, and 20.0% type II in the first
stage, and 41.2% type la-1, 27.9% type la-2,

tients with steroid dependent intractable asthma (SDIA) who had spa

13.2% type lb, and 17.6% type II in the last
stage in this study (Fig. 6).

therapy in first stage (1982 -1985),
middle stage (1986 -1989), and last
Stage

stage (1990-1991).
Serum IgE levels were divided into 5 groups
: 0-200, 201-300, 301-500, 501-1000, and

Percent
50

0

type la-2,

100

First
stage
Middle
stage

Percent
stage

0

50

100

Last
stage

Fig. 6. Proportion of clinical asthma types,

First
stage

type la-1 (~), type la-2 (~),

Middle
stage

type lb ( _ ) , and type II (~)
in

Last
stage

patients

with

steroid-dependent

intractable asthma (SDIA) who had

Fig. 5. Distribution of serum IgE levels: 0200 IU/rn£ ([=:J ), 201-300 IU/
ml! (~), 301-500 IU/ml! ( _ ) ,
501-1000 IU/rn£ (~) and over
1001 IU/rn£ (k::::::::i) in patients with
steroid-dependent intractable asthma
who had spa therapy in first stage
(1982 -1985), middle stage (19861989), and last stage (1990-1991).

spa therapy in first stage (1982 -19
85), middle stage (1986 -1989), and
last stage (1990-1991).
Clinical effects of spa therapy tended to
increase from the first stage to the last
stage. In the first stage with spa therapy A
(swimming training in a hot spring pool),
the therapy was marked in 7 (23.3%), moderate in 14 (46.7%), slight in 5 (16.7%), and
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of no value in 4 (13.3%) of the 30 patients

with type Ib (bronchoconstriction + hyperse-

with SDIA. In the middle stage with spa

cretion type) and with type II (bronchiolar

therapy B (swimming training+inhalation of

obstruction type), classified by clinical symp-

iodine salt solution), the therapy was marked

toms (1-8). Our previous studies have also

in 21

demonstrated that spa therapy is effective in

(25.3%), moderate in 47 (49.4%),
slight in 17 (20.5%, and of no value in 4
(4.8%), of the 83 patients with SDIA. In
contrast, in the last stage with spa therapy C
(swimming training+inhalation of iodine
salt solution +fango therapy), the therapy
was marked in 37 (54.4%), moderate in 24
(35.3%), slight in 7 (10.3%), and of no value
in none of the 68 SDIA patients (Fig. 7).
Percent
stage

0

50

100

these SDIA patients (21-25).
In recent years, attention has been focused
on airway inflammation in relation to the
pathogenesis of asthma

(9 - 14), and the

airway inflammation is related to the severity of asthma (15). Patients with types Ib
and

II

were

characterized

by

marked

inflammatoty cell infiltration, observed in
bronchoalveolar lavage (BAL) fluid: BAL
eosinophilia in type Ib and BAL neutrophilia
in type II (5-8). These findings suggest that
future treatment of bronchial asthma should

First
stage

be focused on airway inflammation as the
pathogenesis of asthma.
In the present study, characteristics of 181
patients with SDIA who were admitted to
our hospital and had spa therapy for last 10

Middle
stage
Last
stage

Fig. 7. Clinical effects of spa therapy :
), moderate ( ~ ),
marked ( _
slight ( ~ ), and of no value
( 0 ) in patients with steroid-

years were examined in relation to the methods of spa therapy administered in the three
stages of this study. Spa therapy A (swimming training in a hot spring pool) was

dependent intractable asthma (SDIA)

administered in the first stage (1982 -1985),
spa therapy B (swimming training + inhala-

who had spa therapy in first stage
(1982 -1985), middle stage (1986-

tion of iodine salt solution) in the middle
stage (1986-1989), and spa therapy C (swim-

1989), and last stage (1990-1991).

ming

training+inhalation

of

iodine

salt

solution +fango therapy) in the last stage
(1990-1991).

Discussion

The number of patients with SDIA who had

Despite many kinds of newly developed
antiasthma drugs
including
antiallergic

spa therapy during hospitalization at our
hospital has been increasing, and the number

agents, there are some patients whose asthma
without

was 35 in 1991. These SDIA patients were
characterized as follows: the number of older

glucocorticoids. Our previous studies have

patients over the age of 60 and those with

shown that steroid-dependent intractable
asthma (SDIA) often observed in patients

late onset asthma (over the age of 40 at
onset) has been increasing in recent years;

attacks

could

not

be

controlled
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in relation to patient age and age at onset

(prefectures other than Tottori) has been

of disease. Acta Med Okayama 38 : 471-4

decreasing, but the number has been increasi

77, 1984.

ng ; the proportion of patients with low

2 .

Tanizaki

Y,

M,

Sudo

Kitani

H,

serum IgE levels (less than 200 IV/me) are

Kawauchi K, Mifune T, Takeyama H, Kohi

large from 44.1% to 56.6% in these SDIA

F, Tada S, Takahashi K, Kimura I : Char-

patients.

acteristics

The proportion of clinical asthma types is

of

cell

components

bronchoalveolar lavage fluid

III

(BALF)

in

related to the severity of asthma. The pro-

patients with bronchial asthma classified

portion of Ia-2, Ib and II asthma was higher

by clinical symptoms. Jpn J Allergol 39; 7

in patients with SDIA of this study than in
those with usual bronchial asthma. Sixtyeight patients with SDIA who had spa therapy consisted of 41.2% type Ia-l, 27.9% type

5-81, 1990.
3.

Tanizaki

Y,

Kitani

H,

Okazaki

M,

Mifune T, Mitsunobu F, Ochi K, Harada H
: Cellular composition of fluid

in

the

la-2, 13.2% type Ib, and 17.6% type II. These

airways of patients with house dust sensi-

findings reveal that the number of asthma

tive asthma, classified by clinical symp-

patients

with

infiltration,

marked

who

inflammatory

often

require

cell

long-term

toms. Internal Medicine 31 :
4.

Tanizaki

Y,

Kitani

H,

333~338,

1992.

Okazaki

M,

glucocorticoid therapy, has been increasing,

Mifune T, Mitsunobu F, Honke N, Kusaura

and that spa therapy is very important for
such patients.

H, Kimura I : Asthma Classification by
pathophysiology and IgE-mediated allergic

Clinical effects of spa therapy were differ-

reaction. New concepts for classfication of

ent according to the methods of the therapy.

asthma. Acta Med Okayama 46 : 381- 387,

The combinations (spa therapy A, B, and C)
of three kinds of spa therapies

(swimming

1992.
5. Tanizaki

Y,

Kitani

H,

Okazaki

M,

training in a hot spring pool, inhalation of

Mifune T, Mitsunobu F, Okano T, Honke

iodine salt solution, and fango therapy) were

N, Kimura I : A new modified classification

administered for last 10 years. The efficacy

of bronchial asthma by clinical symptoms.

rate of spa therapy was 70% in spa therapy

Clinical features

A between 1982 and 1985, 74.7% in spa therapy B between 1986 and 1989, 89.7% in spa

of each

asthma

type.

Internal Medicine, in press.
6.

Tanizaki

Y,

Kitani

H,

Okazaki

M,

therapy C between 1990 and 1991. The results

Mifune T, Mitsunobu F, Kotoh N, Tada S,

suggest that spa therapy C (complex spa

Takahashi K, Kimura I : Asthma classifica-

therapy)(27) is most suitable for the treat-

tion by score calculated from clinical find-

ment of patients with SDIA.

ings and examinations. Comparison between
clinical diagnosis and score diagnosis. Jpn
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ステロイ ド依存性重症難治性嘱息に対する温泉療

1
9
9
0‑1
9
9
1
)に
ル吸入+鉱泥湿布療法)は後期 (
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