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Abstract: Ventilatory function was examined in 20 elderly patients with bronchial

asthma in relation to clinical asthma types. and the results were compared with

those of younger asthmatics. 1. Ventilatory parameters such as FEV1.09'. % PEFR.

%MMF. %VfiJ and %V... which repressent obstructive ventilatory dysfunction. were

in general lower in older asthmatics than in the youger cases. 2. The values of %VfiJ

and %V... representing ventilatory dysfunction in small airways, were significantly

lower in the older subjects with type Ib and II compared to the younger cases with

same types. 3. Markedly decreased values in ventilatory parameters. particularly in

%MMF, %VfiJand %V.. were observed in both older and younger subjects with type II.

The results suggest that ventilatory function decreases with aging and the decrease

is related to the pathophysiological changes in the airways.

Key words Ventilatory function. small airways, clinical asthma types. elderly

asthmatics

Introduction

IgE-mediated allergic reactions are obser

ved in many cases of younger asthmatics l
.

2
).

In these cases, allergen-specific IgE antibodies

or high levels of total IgE in sera are found.

Thus, a correlation between IgE-mediated all

ergic reaction and pathophysiological changes

in the airways of asthma has been extensive-

ly studied. On the contrary, the pathogenesis

is still unclear in several cases of elderly

patients with bronchial asthma. In some el

derly subjects, it is difficult for physicians

to find the presence of IgE-mediated allergic

reaction, although it has been proposed that

asthma is a disease caused by IgE'). Further

more, it has been shown that· basophil reac

tivity to allergen and anti-IgE is different
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between younger and older asthmatics 4-8) ,

and that the incidence of specific IgE anti

bodies for house dust and Candida albicans

is also different between them 9). These re

sults suggest that one of the characteristics

in elderly asthmatics is due to the quantita

tive and qualitative changes of allergic reac

tions.

Another characteristic of asthma in elder

ly subjects is related to pathophysiological

changes of the airways with aging. Airway

reaction during asthma attacks mainly ocm

prises bronchoconstriction, hypersecretion and

edema of mecous membrane. In addition to

these pathophysiological changes in airways,

changes in small airways, narrowing and ob

struction of bronchioles, are often observed

in elderly asthmatics 10) •

In the present study, characteristics of

ventilatory function in elderly asthmatics

was examined in each clinical asthma type

compared with younger subjects.

Subjects and Methods

The subjects were 20 elderly patients with

bronchial asthma whose age was 60 years or

older. Of these patients, 12 were females and

8 were males. Their mean age was 66.7 years

with a range of 60 to 74 years. The mean

level of serum IgE was 203±271 IU/m£ (±sd).

Twenty younger asthmatics, 10 females and

10 males, whose mean age was 44.9 years

with a range of 24 to 58 years, were selected

as control subjects. The mean level of serum

19E in the younger asthmatics was 504 ± 661

IU/m£.

Ventilatory function was examined in all

subjects during attack-free stages using a Box

sprior 81- S (Chest Co). Ventilatory para

meters such as % FVC, FEV 1096, % PEFR,

%MMF, %V50and %V25were used for com-

parison III ventilatory function between

younger and older subjects.

The subjects were classified into three cli

nical asthma types according to the criterion

previously described Ur
oO

I3). The criterion was as

follows. lao simpie bronchoconstriction type:

cases, whose symptoms, wheezing and dyspnea,

are mainly elicited by bronchoconstriction.

lb. bronchoconstriction+hypersecretion type:

cases, whose symptoms are due to hypersecre

tion (more than 100m£/day of expectoration),

in addition to bronchoconstriction. II. bron

chiolar obstruction: cases, whose symptoms

are mainly elicited by bronchiolar obstruc

tion.

Results

1. Ventilatory function in younger and

older subjects

The value of %FVC was not significant

between the younger and the older subjects.

The values of the other ventilatory parame

ters were lower in the older subjects compar

ed with the younger cases, although a signi

ficant difference was not found in the other

ventilatory parameters except %V 50 between

the two groups. The %V 50 value in the older

subjects was significantly lower than the

value in the younger cases (p<O.Ol)(Table O.

Table 1. companson of ventilatory function

between younger and older subjects

with bronchial asthma.

Age, No ·of Ventilatory pera-eters
years cases ,,.VC FEY, ~O, 'PEFR 'MMF tVso tV25

0-59 20 94.5
.

70.0 84.7 44.] 40.2 28.4
:i19.' tt2.6 :t28 .. 3 t24.3 :t23.5 t28.J

60. 20 95.1 67.1 71.4 ]].8 20.] 19.5
t26.2 t12.6 :flO .. ] *17.2 *15.2 t:12.7.

Mean :t sd
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Fig. 1. Ventilatory function in each clinical

asthma type of bronchial asthma in

relation to patient age.

: cases 0 to 59 years,

: cases 60+years

3. Comparison of venti latory function among

cl inical asthma types.

The values of all ventilatory parameters

were lower in the subjects with type II as

thma compared to the values in the cases

. with type la and lb in both younger and old

er groups. Out of these parameters, the value

of FFV'096 in type II asthma was significan

tly lower than the value in type la (younger

cases, p<0.02 and older cases, p<0.05).

The values of %MMF and %V50 in the type

II cases were also significantly lower than

the values in the type la cases among the

older subjects (p<O.05). In the younger sub

jects, the value of %V 50 was significantly

lower in the type II cases than in the type

la cases (p<0.05). Any significant difference

was not found in the value of % PEFR

among three asthma types. Ventilatory func

tion was not different between type la and

type lb cases of the two age groups (Fig. O.

2. Venti latory function in each clinical

asthma type

1) lao simple bronchoconstriction type

The values of %FVC and FEVI096 were with

in normal range in both younger and older

subjects with type la. The values of the other

ventilatory parameters such as %PEFR,

%MMF, %V50 and %V25 were lower in the

older subjects than in the younger cases,

although the difference was not significant

between the two age groups.

2) lb. bronchoconstriction + hypersecretion

type

The value of %FVC was normal and no

different between the younger and the older

subjects. The values of FEVlO96 and %PEFR,

which may represent ventilatory dysfuction

in large airways, was lower in the older su

bjects than in the younger cases, although

the difference was not significant. Out of

the six ventilatory parameters, %MMF, %V50

and %V25, which may represent ventiletory

dysfunction in small airways, the values of

%V50and %V25in the older subjects were signi

ficantly lower than the values in the younger

cases (both, p<0.02). The results suggest

that elderly asthmatics show more decreased

ventilation in small airways compared with

younger asthmatics.

3) II. bronchiolar obstruction

The values of %FVC, FEV'096, %PEFR and

%MMF were similar between the younger and

the older asthmatics. The values of %V50and

%V25 in the older subjects were significantly

lower than the values in the younger cases

(both, p<0.05). (Fig. O.

Type I b

Type Ie %FVC

%FVC

%MMF

%FVC Type IT

""::~:'M
%V50 j FEV... %

%MMF

Discussion

Bronchial asthma is characterized by tran-
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sient narrowing and obstruction of airways,

which are mainly caused by bronchoconstric

tion, mucus hypersecretion, edema of mucous

membrane and bronchiolar obstruction. Our

previous studies have demonstrated that

patients with bronchial asthma can be divid

ed into three types according to chinical

symptoms and signs"'-m. In this asthma class

ification, clinical symptoms are different

among three asthma types ; dyspnea with

marked wheezing is observed in type Ia ,

dyspnea with wheezing and hypersecretion in

type Ib, and marked dyspnea without wheez

ing in type II. The different symptoms a

mong three asthma types are due to the

different pathophysiological changes in the

airways of asthmatics.

In the present study, a correlation between

pathophysiological changes in airways and

ventilatory function was exemined in young

er and older subjects. Ventilatory para

meters such as FEVI.096, %PEFR, %V50 and

%V 25 showing obstructive ventilatory dysfunc

tion were in general lower in the older sub

jects, and the value of %V 50 was significantly

lower in the older subjects compared with the

younger cases. Relating to the difference

in ventilatory function between younger and

older subjects in each asthma type, any

ventilatory parameters were not different

between the two age groups of type Ia. While

the vaiues of %V50 and %V25 were significantly

lower in the older subjects than in the young

er cases when they were type Ib or type II

asthmatics. In comparison of ventilatory

function among clinical asthma types, the

values of ventilatory parameters such as

FEV1.0%, %MMF, %V50 and %V25 were signifi

cantly lower in type II cases compared with

type Ia cases among the elderly asthmatics.

Of these parameters, the values of %MMF,

%V50 and %V25 were more decreased in the

type II cases of the two age groups compared

with the type Ia and Ib cases. That is, pa

tients with type II asthma show a marked

decrease in the value of % MMF, %V50 and

%V25.

It is more difficult for physicians to treat

these patients with type II , because there is

no effective medication except corticosteroids

to improve bronchiolar obstruction. Spa

therapy is effective in these patients with

type II as previously described 14, 15). The re

sults reveal that ventilatory function in

younger and older asthmatics is influenced

by pathophysiological changes in airways,

particularly bronchiolar obstruction and by

agmg.
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老令書の気管支嘱息.各臨床病型における換気機

能の特徴

谷崎勝朗,貴谷 光,岡崎守宏,御船尚志,

光延文裕,谷水将邦,本家尚子,草浦康浩,

高取明正1),奥田博之1),木村郁郎 2)

岡山大学医学部附属病院三朝分院内科,1)産婦人

料 ,2)医学部第二内科

60才以上の老年気管支喋息20例 (平均年令 ;66.

7才)を対象に,その換気機能について,臨床病

態別に59才以下の症例 (平均年令 ;44.9才)との

比較検討を行った｡

1.FFVl｡%,%PEFR,%MMF,%V50,%V25な

どの閉塞性換気障害を表すパラメーターは,59

才以下の症例に比べ老年症例で全般的に低い傾

49

向が見られた｡

2.小ないし細気管支領域の換気榛能を反映する

と考えられる%寸評および%転 は,Ib型および

ⅠⅠ型鴨息を示す老年症例において,59才以下の

症例に比べ,有意に低い値を示した｡

3.ⅠⅠ型喋息症例では,59才以下および老年症例

のいずれにおいても,%MMF,%寸U,および

%寸2,は他の臨床病型にくらべ著明に低い値を

示した｡

これらの結果は,気管支喋息における換気機能

は,加令とともに低下傾向を示すこと,そしてそ

の低下は臨床病態と関連していることを示してい

るものと考えられた｡

キーワー ド:換気機能,細気管支,臨床病型,塞

年者気管支噂息




