PULMONARY FUNCTION IN SYMPTOM-FREE

ASTHMATICS
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ABSTRACT

Seventy-five adult asthmatic patients with clinical remission underwent spirometry. Only 8.3% of the subjects demonstrated normal
spirometry. The others had reduced vital capacity (VC), forced vital capacity (FVC), forced expiratory volume in one second (FE V)
maximum mid-expiratory flow rate (MMF) and peak flow rate (PEFR). This study demonstrates that asthma can cause irreversible
airflow obstruction and there is a poor relationship between symptoms in asthmatics and their respiratory function test results.
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INTRODUCTION
Bronchial asthma is considered to be areversible airway obstruc-
tive disease as indicated by complete remission of abnormal
clinical features. However, evidence from several studies!"®
suggests that chronic asthma may be associated with the devel-
opment of irreversible airflow obstruction and pulmonary func-
tion during clinical remission from asthma is frequently abnor-
mal. Many asthma patients have persistent airflow obstruction,
which is not reversed even by intensive treatment including
corticosteroids™®.

This paper describes a study of spirometric lung function in
a group of symptom-free asthmatic subjects. The purpose of the
study was to examine the frequency, severity and range of
functional abnormalities during clinical remission of asthma.

PATIENTS AND METHODS
Seventy-five adult asthma patients (37 males, 38 females) who
were on regular follow-up at the Chest Clinic were included in
this prospective study. All patients had never smoked and had a
clinical history of asthma with paroxysmal dyspnoea and wheez-
ing, reversibility of FEVl of at least 20% on previous occasions,
symptomatic response to bronchodilators, intervals with com-
plete remission of abnormal clinical features and absence of
chronic disease (cough, sputum, dyspnoea) and absence of com-
plications such as heart disease. They were on regular treatment
with combination of inhaled steroids (68 patients), oral
theophylline (55 patients), oral beta2 agonists (12 patients) and/
orinhaled beta agonist. No patient was taking oral corticosteroid.
They had been symptom-free for at least two months before and
throughout the study period and not requiring more treatment
than their regular drugs.

The mean age of the patients was 34+12.6 years (range 13 to
66 years) and their mean height was 156 cm (range 140 to 174
cm). Thirty-two patients had childhood-onset asthma while in 40
subjects the asthma developed after the age of 20 years. The mean
duration of asthma was 10.9 years (range one to 37 years).

Spirometric measurements were made of the vital capacity
(VC), forced vital capacity (FVC), forced expiratory volume in
one second (FEV ), FEV /FVC ratio, maximum mid-expiratory
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flow rate (MMF or FEF 25%-75%) and peak expiratory flow rate
(PEFR), using an electronic spirometer (MICROSPRO HI-298;
Chest Corporation, Japan). All of these measurements were
made with the subjects seated and nose-clipped. Inhaled
bronchodilators were withheld for at least 12 hours prior to the
test but the patients continued to take other regular treatment.
Based on the age, sex, and height of the patient, the spirometer
automatically calculates the predicted and percentage of pre-
dicted value for all the parameters. The equations for normal
predicted values used by the spirometer were based on works by
European Community for Coal and Steel (ECCS)®, Dickman et
al"®, and Zapletal et al®",

Spirometry was performed on four consecutive follow-up
visits, one to four weeks apart. Two of the visits were in the
morning (between 0830 hours and 1100 hours) and two visits in
the afternoon (between 1430 to 1630 hours). At each visit three
acceptable FVC manoeuvres were performed. The best FVC
curve from the four visits was chosen for evaluation. The best test
was defined as the one with the largest sum of FVC plus FEV,
from a single tracing?'21,

RESULTS

Table I shows the best spirometry results over the three-month
follow-up. Of the 72 subjects studied, only six patients (8.0%)
had spirometric parameters within 25% of the predicted. 13.8%
of patients had an FEV /FVC ratio of less than 60%. The mean
PEFR and FEV | were about 50% and 70% of predicted respec-
tively. The mean MMF was only 35% of predicted. After
bronchodilator there was significant improvement of spirometric
parameters.

Relationship between duration of asthma and the highest
FEV  is shown in Fig 1. Regression analysis showed that there
was no significant relation between the degree of airway obstruc-
tion (FEV ) and sex, age of the patient, age of onset or the duration
of asthma (R values for all parameters were about 0.1).

Table I — The best spirometric parameter over a
3-month follow-up of 75 symptom-free adult asthmatics

Before Bronchodilator After Bronchodilator
Measured | % Predicted | Measured |% improvement
Value Value

VC (Litres) 2.5540.77 | 75.78+15.84 - -
FVC (Litres) 2.58+0.77 | 78.36+17.16 | 2.8120.76 | 13.5t15.9
FEVI (Litres) 1.9840.67 | 70.32£21.00 | 2.160.57| 20.8%19.3
FEV [FVC (%) |76.37+14.40 —_ 78.73+15.1 7.319.3
PEFR (L/sec) 3.67£1.56 | 54.80422.75 | 4.27+1.32| 25.3426.8
MMF (L/sec) 1.4540.80 | 36.59+19.67 | 1.69+0.79 | 28.6+24.3

VC: Vital capacity

FVC: Forced vital capacity

FEV,: Forced expiratory volume in one second
PEFR: Peak expiratory flow rate

MMEF: Maximum mid-expiratory flow rate



Fig 1 - Relationship between the duration
of asthma and the FEV,
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DISCUSSION
Bronchial asthma has generally been regarded as an intermitient
problem characterised by symptom-free intervals of variable
length, and punctuated by exacerbations of variable severity. We
have demonstrated that in the majority of patients there is
evidence of mild to moderate impairment in the ventilatory
capacity even when the patients were symptom-free. Sixty-one
percentof patients had normal FEV /EVC ratio of more than 70%
but their FEV  and FVC values were below the predicted values.

Several studies have shown that chronic asthma may be
associated with the development of irreversible airflow obstruc-
tion"" . First, pulmonary function is frequently abnormal during
clinical remission from asthma. Secondly, the airways of patients
with chronic asthma dying from non-respiratory causes show
changes including mucous plugging, chronic inflammation with
eosinophilic infiltration, basement membrane thickening and
smooth muscle hypertrophy, all of which could contribute to
persistent airway narrowing. Thirdly, many patients with asthma
have persistent airflow obstruction in the symptom-free inter-
vals, and this is not reversed by intensive treatment including
corticosteroid™. In our patients the lung function improved after
bronchodilator. It is possible that even though the patients were
asymptomatic, their treatment was not optimal.

Factors which may contribute to the development of irrevers-
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ible airflow obstruction in asthmatics include cigarette smoking
and respiratory illness in childhood'"". The results of our present
study in lifelong non-smokers showed that the airway function
abnormalities were not dependent on smoking.

Brown et al'™ found a good relationship between the degree
of airflow obstruction and the duration of asthma. This was not
supported by our study and others®™. Tn agreement with Cade and
Pain'"". we also found no correlation between sex, age or type of
asthma and the lung function abnormalities.

In support of other previous studies therefore, our study
confirmed that although asthma is generally regarded as arevers-
ible airway obstruction, the extent ol reversibility frequently
appears o be incomplete. It is also of clinical importance to
appreciate the poor relationship between the symptom of dyspnoea
and the extent of functional abnormalities. Patients without any
symptoms frequently have abnormal tests. The implication for
the clinician is that in order to optimise treatment, lung function
measurcments are essential for the assessment of asthmatic
subjects, regardless of presence of symptoms.
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