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Duration of asthma affects pulmonary function

In asthmatic children

Ellen P. Gandaputra*

ABSTRACT

Asthma is a common chronic disease and information on its management
practices at the community level is helpful in identifying problems and improving
asthma care. The prevalence of asthma in children below 18 years of age is
around 9.3% and is on the increase. The aim of the present study was to determine
the relationship between pulmonary function and duration of asthma in children.
This was a cross-sectional study conducted at the outpatient clinic of RSUPN
dr. Cipto Mangunkusumo in Central Jakarta. The study subjects were children
aged 6-18 years with frequent episodic or persistent asthma. Among the 31
subjects there were 28 children with frequent episodic asthma and 3 children
with persistent asthma. The duration of frequent episodic asthma ranged from 4
to 84 months, with a mean duration of 28 months. The FEV | and V_ values
decreased in proportion to the duration of asthma (p=0.003 and p=0.012,
respectively). Mean FEV | in persistent asthma was lower than that in frequent
episodic asthma (82.7% vs. 61.2% at p=0.005). Similarly V, and V,, were
lower in persistent asthma, but the decrease was not statistically significant. The
decrease in FEV | and V, values was proportional to the duration of asthma.
The severity of asthma is indicative of inadequate asthma control, resulting in a
proportional decrease in pulmonary function. Therefore prevention of asthmatic
attacks is an essential feature of asthma management in children in order to
enhance their quality of life.
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Asthma is one of the major chronic health
problems in children. Worldwide, approximately
40% of all young children have at least one
episode of asthmatic symptoms like wheezing,

coughing, and dyspnea.(V? Although asthmatic
symptoms are common in preschool children,
only 30% will have asthma at the age of 6 years
and over. The rest of the children with recurrent
respiratory symptoms is symptom-free at 6 years
and does not have asthma but transient, viral
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associated wheeze.®

According to the Indonesian National
Guidelines for Asthma in Children (Pedoman
Nasional Asma Anak) the diagnosis of asthma
should be based on the presence of wheezing
and/or cough, and the following characteristics:
episodic and/or chronic; occurring at night or
in the early morning hours (nocturnal);
seasonal; involvement of precipitating factors
such as physical activity; reversible (either
spontaneously or upon treatment); positive past
history of asthma or other atopic disorders in
the patient or the family, after exclusion of
other causes.®®

A common precipitating factor in the
development of asthmatic symptoms are
housedust mites, animal hair, and pollen. In
addition, several pollutants such as cigarette
smoke and exhaust gases of automotive
vehicles, may also precipitate an attack of
asthma, while among asthma precipitating
drugs may be mentioned aspirin and non-
steroidal anti-inflammatory drugs.®

The prevalence of asthma in preschool
children may be up to 32% in the United States
and Europe, whilst that of children below the
age of 18 years is around 9.3% and is still
increasing.” The prevalence of self-reported
wheezing in the previous 12 months in 13 to
14 year old children varied from 1.6% to 36.7%
in different centers The corresponding
prevalence for parent-reported wheezing for
the 6 to 7 year old age group was 0.8% to
32.1%. Within certain regions asthma
prevalence is generally lower in developing
countries than in more affluent countries. For
example, in Southeast Asia, the centers with
the lowest prevalence of asthma symptoms
were in Indonesia (2.1%) and China (3.3—
5.1%), and the centers with the highest rates
were in Japan (13.4%), Thailand (12.6—
13.5%), and Hong Kong.”

Based on the degree of severity, asthma
is commonly categorized as infrequent
episodic asthma, frequent episodic asthma, and
persistent asthma. (Table 1).® An asthmatic
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attack develops upon acute and extensive
obstruction of the airways. The degree of
asthma is determined by the frequency,
duration, and intensity of the asthmatic attack,
activity and symptoms outside attacks, and the
results of pulmonary function tests.

Asthma is a chronic inflammatory disease
and several studies have suggested that the
remodelling process in asthma occurs since its
onset and increases in proportion to the
frequency of asthmatic attacks.®!'® The
continuing inflammatory process affects the
pulmonary function of the asthmatic child and
ultimately its quality of life. Atopic sensitization
has long been known to be related to childhood
asthma."V The available evidence suggested that
usually only less than half of the asthma cases
were attributable to atopic sensitization. In
addition, studies showing a strong relation
between asthma and atopy come mainly from
affluent Western countries."” Thus, the link
between asthma and atopic sensitization differs
between countries.*!'¥ Prevention of asthmatic
attacks is the goal of long-term management of
asthma, which is expected to improve
pulmonary function and comprises avoidance
of allergens and drug therapy with inhalatory
corticosteroids, leukotriene antireceptors, slow-
release theophylline, and long-acting beta-2-
agonists.®

Pulmonary obstruction is a characteristic
finding in acute exacerbation of asthma;
however, there is a scarcity of data comparing
the pulmonary function of children with degree
of asthma. The aim of the present study was to
compare the pulmonary function of children
with degree of asthma and to clarify the
relationships between duration of asthma and
pulmonary function.

METHODS

Research design

The present study is of cross-sectional
design, conducted at RSUPN dr. Cipto
Mangunkusumo from Mei-December 2008.
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Table 1. Classification of asthma by degree of severity®

Parameter Infrequent episodic

Frequent episodic Persistent asthma

asthma asthma

Frequency of attacks <1x/month >1x/months Frequent

Duration of attacks < Ix/week >1x/week Almost throughout the
year

Intensity of attacks Usually mild Usually moderate Usually severe

Between attacks Symptoms none Symptoms frequent Symptoms day and
night

Sleep and activities Not disturbed Frequently disturbed Extremely disturbed

Physical examination Normal Some abnormality may = Never normal

outside attacks be found

Controling drugs Unnecessary Necessary Necessary

Lung function tests PEF/FEV, >80% PEF/FEV, 60-80% PEF/FEV,<60%,

(outside attacks) variability 20-30%

Variability of lung > 15% > 30% > 50%

function (during attacks)

Notes: PEF = peak expiratory flow; FEV = forced expiratory volume in 1 second

Subjects of study

The study subjects were children with
frequent episodic asthma or persistent asthma
who were visiting the outpatient allergy or
respirology clinics at RSUPN dr. Cipto-
mangunkusumo. The children were selected as
study subjects when meeting the following
inclusion criteria: (i) age between 6-18 years;
(i1) diagnosed as mild or severe intermittent
or persistent allergic rhinitis with frequent
episodic or persistent asthma outside of
attacks; (iii) subjects or their parents willing
to sign informed consent and agreeing to
pulmonary function tests for their children.
Exclusion criteria were (i) other pulmonary
disorders or abnormalities; (ii) other disorders
affecting pulmonary functions; (iii) currently
on long-term intranasal, inhalatory, or systemic
corticosteroid therapy (>5 consecutive days)
by; (iv) unfit for pulmonary function tests.

Data collection and assessment

Data were collected by means of interviews
followed by physical examination and
pulmonary function tests. The degree of asthma
was categorized as infrequent episodic asthma,
frequent episodic asthma, and persistent asthma.

Pulmonary function tests were performed by
means of a spirometer with forced vital capacity
maneuver for measuring forced vital capacity
(FVC), forced expiratory volume in 1 second
(FEV)), 50% FVC expiratory flow volume
(V,,), and 25% FVC expiratory flow volume
(V). These tests were performed outside of
asthmatic attacks. The evaluation of spirometric
results comprises FEV ,V_,and V .. Abnormal
pulmonary function is designated obstruction
if FEV /FVC are less than 70%, and FEV | is
less than 80% of standard value. If FEV  is less
than 80%, there is borderline obstruction, if
FEV  is less than 60% there is moderate
obstruction, and if FEV  is less than 40% there
is severe obstruction. The V, and V,, values
are parameters for determining the presence of
an obstruction in the smaller airways.(>

Ethical clearance

Ethical clearance was issued by the
Research Ethics Committee of the Faculty of
Medicine, University of Indonesia.

Statistical analysis
All data was analyzed by means of the
SPSS 16 software program. Descriptive data
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Table 2. Gender, age, and duration of asthma by degree of asthma

Degree of asthma

Variables Frequent episodic (n=28) Persistent (n=3) :
Gender
Male 19 (90.5%) 2 (9.5%) 0.967
Female 9 (90.0%) 1 (10.0%)
Age group (years)
6-12 24 (88.9%) 3 (11.1%) 0.123
>12 4 (100.0%) 0 (0%)
Duration of asthma (months) 28.3+4.1 44.0+18.3 0.185
(mean + SD)

were presented in textual and tabular form, and
analyzed using the t-test. Analysis of variance
was used to assess differences in lung function
between children grouped according to the
classifications described previously in this
paper, with p< 0.05 considered as statistically
significant.
RESULTS

Overall there were 31 subjects
participating in the present study, consisting
of 21 males and 10 females, with mean age of
9.5 + 2.3 years and most of them (87.1%) being
in the age range of 6-12 years. The youngest
study subject was 6 years old and the eldest
15.9 years. A total of 28 (90.3%) subjects had
frequent episodic asthma and 3 (9.7%) subjects
had persistent asthma. The duration of frequent
episodic asthma ranged from 4 to 84 months,
with mean duration of 28.3 + 4.1 months.

There was no significant difference
between males and females, age group and
degree of asthma. Mean duration of frequent
episodic asthma (28.3 + 4.1 months) was not

significantly different from that of persistent
asthma (44.0 = 18.3 months) (p=0.185) (Table
2).

Mean FEV | in persistent asthma (61.2 +
7.3) was significantly lower than that of
frequent episodic asthma (82.7 = 12.2)
(p=0.005). This was also the case with the
values for V, and V. of respectively 83.2 +
28.9 in frequent episodic asthma and 54.3 +
16.3 in persistent asthma (p=0.102), and the
values for V, of 85.3 £ 29.4 in frequent
episodic asthma and 50.4 = 21.1 in persistent
asthma, respectively (p=0.056) (Table 3).

Duration of frequent episodic asthma in
the study subjects ranged from 4 up to 84
months, with mean duration of 28 months. The
FEV, (p=0.003) and V,  values (p=0.012)
decreased in proportion to duration of asthma.
The V,, values decreased also, but the decrease
was not statistically significant (p=0.71).
Pulmonary function as measured by FEV,
decreased significantly with duration of asthma
(r=-0.522; p=0.003). Similarly V, also
decreased significantly with duration of asthma
(r=-0.448; p=0.012). However, the decrease in

Table 3. Comparison of pulmonary function by severity of asthma

Degree of asthma

Pulmonary function

y Frequent episodic (n=31) Persistent (n=3) P
FEV, (%) 82.7+12.2 61.2+7.3 0.005
Vso (%) 83.2+£28.9 543 +16.3 0.102
Vs (%) 85.3+294 50.4+21.1 0.056
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Table 4. Relationship between duration of
asthma and pulmonary function

P?'mof‘a"y Duration of asthma p
unction
FEV, r*=-0.522 0.003
Vso r=-0.448 0.012
Vos r=-0.329 0.071

*r : Pearson correlation

V., values with duration of asthma was not
significant (r=-0.329; p=0.071) (Table 4).

Age, duration of asthma, and degree of
asthma had a significant influence on
pulmonary function as measured by FEV . The
regression analysis revealed that duration of
asthma had the highest impact on FEV  in
asthmatic children (Table 5). Duration of
asthma also affected V, but not V_..

DISCUSSION

In this study the majority of children in
the age range of 6-18 years had frequent
episodic asthma (90.3%) and only 9.7% had
persistent asthma. Similar results were
obtained in 10-year old children in Hong Kong
and Guang Zou, where 83% of the children had
intermittent asthma and 27% persistent asthma
(mild and moderate)."® Asthma is a chronic
inflammatory disease that commonly affects
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pulmonary function tests. A descriptive study
in children 10-19 years old, showed that the
lung function test in children with asthma can
be obstructive, restrictive or combination.!'”
The longer the duration of asthma and the more
frequent the asthmatic attacks, the greater the
decline in pulmonary functions due to
remodelling of the bronchial wall.®!® This may
be seen from the increasingly lower FEV | and
V,, values in proportion to the duration of
asthma. The lowered FEV, and V, values
indicate the presence of obstruction in the large
and small airways that may occur in asthma.
In addition to asthma, there are several factors
influencing the pulmonary functions, namely
height, birth weight, and the occurrence of
wheezing under the age of one year.('®
However, these data were not collected in the
present study and therefore this constitutes one
limitation of this study.

The severity of asthma also affects the
pulmonary functions. The study conducted by
Bacharier et al."” demonstrated that FEV  did
not differ substantially with various degrees
of asthma, while apparently FEV /FVC was
reduced in more severe degrees of asthma.
These findings do not support the results of
the present study, where the decrease in FEV,
and V,, was greater in persistent asthma than
in frequent episodic asthma. The lower values
of these parameters indicate a more severe
obstruction occurring in the airways. In

Table 5. Multiple linear regression of several main variables by pulmonary function

Variables Age Asma duration Asma severity
FEV,
§ 2.801 -0.318 -17.706
Beta 0.351 -0.521 -0.400
95% C.I. B 0.411-3.751 -30.142 - 5.270 -0.495 - 0.141
Vso
B 3.691 -0.631 -20.883
Beta 0.287 -0.474 -0.218
95% C.1. B -0.692 - 8.074 -1.096 - -0.166 -53.255 - 11.758
V25
§ 0.347 -0.370 -28.663
Beta 0.026 -0.266 -0.287
95% C.1. B -4.649 - 5.334 -0.849 - 0.159 -65.838 - 8.512
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persistent asthma the FEV and V, values were
in the range of 50-60%, even though the
children had no asthmatic attacks. This
indicates that the obstruction has become
permanent and may affect the capacity of the
children for activities.

The duration of asthma is inversely and
significantly related to pulmonary functions.
Consistent findings were obtained in children
with mild and moderate asthma. Zeiger and
colleagues®® using the baseline data from the
Childhood Asthma Management Program
(CAMP) of the National Heart, Lung, and Blood
Institute, reported a change in prebronchodilator
FEV  of almost 1% per year of asthma duration
in children with mild to moderate asthma.

The decline in FEV | indicates the presence
of obstruction in the large airways. whereas V_,
and V_ indicate the presence of obstruction in
the smaller airways. In children with asthma
there is also obstruction in the smaller airways,
which is aggravated by attacks. The occurring
inflammation also becomes permanent.!!9 The
concern in childhood asthma is that the disease
adversely impacts the growth of a child’s
airways such that maximal lung growth is not
achieved. Lower lung function in young adults
with diagnosed or undiagnosed asthma
compared with healthy control subjects is seen
in various studies®" In addition, childhood
FEV % predicts adult lung function level.*?

In children with asthma, it turns out that
the variable with the greatest influence on
FEV, and V, is not the degree of frequent
episodic asthma and persistent asthma, but the
duration of asthma. Thus there is a need for
long term drug therapy capable of preventing
future attacks. Such a therapy is expected to
be able to improve the decreased pulmonary
functions. The inflammatory process in asthma
may be reduced by long-term administration
of inhalatory corticosteroids,®® as was also
demonstrated in the study by Reddel et al.,®??
where inhalatory fluticasone improved FEV .
Similarly the study conducted by Ramsdell et
al.®”showed significant improvement in FEV

Pulmonary function in asthma

through inhalatory administration of
methasone furoate dry powder, compared with
placebo (20.7% vs 5.1%). Repeated objective
measurements of lung function may
immediately detect the occurrence of airway
obstruction, which may be amenable to
adequate treatment.

Another factor capable of affecting the
degree of asthma severity and the frequency
of asthma attacks is comorbidity, viz. allergic
rhinitis and sinusitis. This indicates that with
the recovery from sinusitis, waning of asthma
symptoms and improvement of pulmonary
functions may be expected. In the present study
the issue of comorbidity was not evaluated.

CONCLUSIONS

Most children in this study had frequent
episodic asthma and the duration of asthma had
the most impact on the pulmonary function of
asthmatic children, ultimately affecting their
quality of life. Prevention of asthmatic attacks
is essential, comprising avoidance of allergens
and administration of controling drugs in the
long term.
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