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Abstract: The influence of cigarette smoke on pulmonary function, airflow, lung volume,

and transfer factor in patients with asthma was examined in 40 subjects over the age

of 70 years (20 ever-smokers and 20 never-smokers), and 20 patients with pulmonary

emphysema over age 70 (all ex-smokers). The ventilatory parameters showing airflow

limitation (%FEV, and FEV, %) were not significantly different between ever-smokers

and never-smokers of elderly asthmatics. In contrast, %FEV, and FEV, % values were

significantly lower in patients with pulmonary emphysema than in those with asthma

with or without a history of smoking. The %RV value was significantly larger and

%OLco value was significantly more decreased in ever-smokers compared with never

smokers of the elderly asthmatics. However, there were no significant differences in

%RV and %OLco values between asthmatics with a history of smoking and patients

with pulmonary emphysema. The results show that cigarette smoke inflluences %RV

and %OLco, but not %FEV, and FEV, %, suggesting airflow limitation of large and

moderate size airways.
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Introduction

The adverse effects of environmental tobacco

smoke (ETS) on the respiratory tract have been
extensively characterized)' 2). The association of

ETS with pulmonary function may be clarified

by addressing potentially susceptible subgroups.

In general, ETS is not significantly associated

with FVC, FEY) or FEF25·75%. However, effects

of ETS on FEY), FEF25'75%, and FVC are ob

served among asthmatics, particularly in asth

matic women, whose duration of exposure to

ETS at work is associated with lung function

(Hfe-time never-smokers). In non-asthmatic

women and in men (both asthmatic and non-
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asthmatic), no significant effect is observed 3) •

In contrast, the possibility of the risk of ac

tive smoking for developing adulthood asthma

also remains controversial. In a recent case

control study, adult onset asthma was not asso

ciated with ever-smoking. However, current smo

king was found to increase asthma severityS)

and several studies have supported higher inci

dence of asthma in current and former smokers,
compared with never-smokers6-8).

Our previous studies showed that the high

resolution Cf (HRCf) lung densitometry, which

correlated with parameters of airflow limitation

and lung volume, but not with lung transfer fa

ctor, was influenced by aging, disease severity,

and cigarette smoking' ,10). However, influence

of long-term cigarette smoking on pulmonary

function in elderly patients with asthma is still

unclear. In the present study, we compared

pulmonary function, %FVC, %FEV1 , FEV] %,

%RV (residual volume), and %DLco, between

ex-smokers and never-smokers in elderly asth

matics, and between subjects with asthma

(smokers) and pulmonary emphysema.

Subjects and Methods

In this study, 40 asthmatics over the age of

70 years (I4 women and 26 men), and 20 pa

tients with pulmonary emphysema (mean age

75.3 years, all men and all smokers) were se

lected at random from Misasa Medical Center.

The mean age of elderly subjects was 74. 9

years and age at onset of the disease was 59.2

years. Twenty of them had a history of smok

ing more than 20 years (50. 1 pack-year). All

of them were ever- smokers. The remaining 20

elderly subjects were never-smokers. Asthma

was diagnosed according to the definition pro

posed by the American Thoracic Societyl1l. The

asthmatic subjects were stable with no changes

in asthma symptoms and medication for at least

1 month, except for the use of short acting f3 2

agonists.

Spirometry was performed by means of a

CHESTAC 33 (Chest Co, Tokyo, Japan) linked

to a computer when their symptoms were stable.

The following measurements were performed on

all subjects: forced vital capacity (FVC) , FEV],

and FEV I /FVC . Residual volume (RV) was

measured by body plethysmography (Autobox

2800, Chest Co, Tokyo, Japan). The diffusing

capacity for carbon monoxide (DLco) was meas

ured by the single breath technique using a

CHESTAC 33. The actual DLco values were

corrected for hemoglobin and carbon monoxide

levels. The FVC, FEV], RV (residual volume),

and DLco measurments for each patient were

expressed as a percent of the predicted values l2l .

Serum IgE was measured by radioimmuno

sorbent test (RIST), and IgE antibodies specific

to aeroallergenns including house dust mite,

pollens, moulds, and animal danders were

measured using the Pharmacia CAP system

(Pharmacia Diagnostics AB, Uppsala, Sweden).

Statistically significant differences of the mean

were estimated using the unpaired Student't test.

A p value of < O. 05 was regarded as significant.

Results

1. FVC and Airflow limitation

The FVC value was not significantly different

between ever-smokers (79. 2 ± 16. 8%) and

never-smokers of asthmatics (83. 7±16.1%),

and between ever-smokers of asthmatics and

patients with pulmonary emphysema (79. 5±17. 9

%). The value of %FEV] was significantly larger

in both ever-smokers (69. 2±19. 7%) (p<0.05)

and never-smokers of asthmatics (73. 2±20. 3

%) (p< O. 001) compared with patients with pul

monary emphysema (54. 5±12. 2%). However,
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Fig.2. %Residual volume (RV) in patients with
asthma and pulmonary emphysema.
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3. Lung transfer factor

The %DLco was significantly lower in ever

smokers of asthmatics (66.2±17.0%) (p<O.OOI)

and patients with pulmonary emphysema (64.1

± 16.6%) (p<O. 001) compared with never

smokers of asthmatics (90. 6±16. 7%). However,

no significant difference was found in %DLco

value between ever-smokers of asthmatics and

patients with pulmonary emphysema (Fig. 3).
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Fig.l. %FVC (.), %FEV 1 (!J) and FEV 1 "(~) values in
patients with asthma and pulmonary
emphysema. a,c, and d; p<O.OOl, b; p<O.Ol.

no significant difference was found in %FEV,

value between ever-smokers and never-smokers

of asthmatics. The FEV! /FVC (FEV l %) was

also significantly larger in ever-smokers (58.6±

II. 9%) (p<O.ool) and never-smokers (63.5±

9. 3%) (p< O. 00I) of asthmatics than in pa

tients with pulmonary emphysema (45. I±7. 6%) .

However, no significant difference was observed

between ever-smokers and never-smokers of

asthmatics (Fig. I ) .

p<O.OOl2. Lung volume

The %RV value was significantly lower in

never-smokers of asthmatics 029.1±25.4%)

than in ever-smokers of asthmatics (174.Q±41.6%)

(p< 0.001) and in patients with pulmonary em

physema 093. 0±33. 1%) (p<O. 001). The

%RV value was not significantly different be

tween ever-smokers of asthmatics and patients

with pulmonary emphysema (Fig. 2).
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Fig.3. %DLco in patients with asthma and pulmonary
emphysema.
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Discussion

It has been found that incidence of asthma

and disease severity were associated with ciga

rette smoke when these were compared with
never- smokers 7,8,13). Another studies suggested

that adult onset of asthma was not associated

with ever- smoking, however, current smoking

increased asthma severity5). Regarding the cor

relation between cigarette smoke and pulmonary

function, it has been reported that environ

mental tobacco smoke (ETS) was not signifi

cantly associated with FVC, FEVl, or FEF25-75%.

However, ETS effects on FEVl, FEF25•75%, FVC

were observed among asthmatics, particularly in

women, where duration of exposure to ETS at

work was associated with lung function 3). In this

study, pulmonary function was examined in eld

erly patients with asthma from three different

points; airflow limitation (%FEV1, FEV1/FVC,

lung volume (%RV) and lung transfer factor

(%DLco). The parameters showing airflow limi

tation (FEV 1 and FEVl/FVC) were not signifi

cantly different between ever-smokers and never

smokers of asthmatics. In contrast, the differ

ence in these ventilatory parameters was signifi

cant between asthmatics (both ever-smokers and

never- smokers) and patients with pulmonary

emphysema (all ever-smokers). The results sug

gest that adverse effects of cigarette smoke on

%FEV1 and FEV1 /FVC, which representing the

airflow limitation in large and moderate sized air

ways, were not observed in elderly patients with

asthma. In contrast, %RV and %DLco values

were significantly lower in ever-smokers of asth

matics and in patients with pulmonary emphysema,

suggesting cigarette smoke increases %RV and

suppress DLco value. These results demonstrate

that pathophysiology of asthma changes by ciga

rette smoking towards that of pulmonary emph-

ysema, however, long-term observations for

asthmatics with a history of smoking show that

asthma does not develop pulmonary emphysema

even by cigarette smoking.
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volumeおよびlungtransferfactor,に及ぼす影響

について検討した｡まずFVC値は,嘱息の喫煙例,

非喫煙例,および肺気腫症例の間に有意の差は見

られなかった｡%FEVlおよびFEVl/ⅣC値は,

喫煙例,非喫煙例いずれの嘱息症例も肺気腫と比

べ有意に高い値を示 したが,嶋息の喫煙例と非喫

煙例の間には有意差は見られなかった｡一万,%

RVおよびDko値は,噸息の非喫煙例に比べ,喫

煙例および肺気腫症例で有意に低い値を示 した｡

これらの結果は,長期間の喫煙は%FEVlやFE

Vl/FVCにはあまり影響 しないこと, しか し,

%RVや%Dh:Oにはかなり影響することを示 して

いる｡




